MEVINPHOS

(Phosdrin )

RISK CHARACTERIZATION DOCUMENT

MEDICAL TOXICOLOGY AND WORKER HEALTH AND SAFETY BRANCHES

DEPARTMENT OF PESTICIDE REGULATION

CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY

JUNE 30, 1994



EXECUTIVE SUMMARY

Mevinphos (Phosdrin ) is a restricted organophosphate insecticide. Mevinphos is used to control
aphids, mites, grasshoppers, cutworms, leafhoppers caterpillars, and many other insects on a broad
range of field, forage, vegetable, and fruit crops. Eleven products containing mevinphos are registered in
California. Mevinphos can be applied by aerial spraying, but the majority of mevinphos used in California
is applied to vegetables by boom spraying. Mevinphos can produce significant human toxicity by the
inhalation, dermal, and oral routes of exposure. Mevinphos entered the risk assessment process
because of its high acute toxicity. This document addresses the risk of both dietary and occupational
exposure to mevinphos.

RISK ASSESSMENT

The risk assessment process consists of four aspects: hazard identification, dose response
assessment, exposure evaluation, and risk characterization.

Hazard identification entails review and evaluation of the toxicological properties of each pesticide.
The dose-response assessment then considers the toxicological properties and estimates the amount
which could potentially cause an adverse effect. The amount which will not result in an observable or
measurable non-oncogenic effect is called the No-Observed-Effect Level, NOEL. In general, it is
assumed that oncogenic effects of a chemical may occur at all dosages. The ability of a chemical to
cause tumors is indicated by its potency.

A basic premise of toxicology is that at a high enough dose, virtually all substances will cause
some toxic manifestation. Chemicals are often referred to as "dangerous"” or "safe", as though these
concepts were absolutes. In reality, these terms describe chemicals which require low or high dosages,
respectively, to cause toxic effects. Toxicological activity is determined in a battery of experimental
studies which define the kinds of toxic effects which can be caused, and the exposure levels (doses) at
which effects may be seen. State and federal testing requirements mandate that substances be tested at
doses high enough to produce toxic effects, even if such testing involves chemical levels many times
higher than those to which people might be exposed.

In addition to the intrinsic toxicological activity of the pesticide, the other parameters critical to
determining risk are the exposure level, frequency and duration. The purpose of the exposure evaluation
is to determine the potential exposure pathways and the amount of pesticide likely to be delivered through
those routes.

The risk characterization then integrates the observed toxic effects (from laboratory studies
conducted with high dosages of pesticide) with potential human exposures at low dosages. The likelihood
of potential, non-oncogenic adverse health effects in people is generally expressed as a margin of safety.
The margin of safety is a ratio of the dosage which produced no effects in laboratory studies to the dosage
humans might potentially receive. For oncogenic effects, an additional lifetime risk of cancer may be
calculated by multiplying the cancer potency of the pesticide times the estimated exposure dosage.

TOXICOLOGY

Based on the currently available toxicity information, the Department of Pesticide Regulation
(DPR) has concluded that principal toxicological effects (headaches, nausea, diarrhea, and tremors) of
mevinphos are the result of inhibition of acetyl cholinesterase. Mevinphos did not produce any
developmental toxicity in rats or rabbits, nor was it carcinogenic in mice. There was no indication, either
behaviorally or histopathologically, that mevinphos caused delayed neuropathy.



WORKER EXPOSURE

Estimates of occupational exposures were based on both monitoring data, and calculations from
monitoring data for surrogate active ingredients with similar chemical properties and application rates.
Mixer/loader/applicators and some harvesters had the greatest work-related exposures.

DIETARY EXPOSURE

Analyses of potential dietary exposure to mevinphos residues have been conducted by DPR. The
acute and chronic dietary exposure to primary residues on raw agricultural commodities (RAC) and
secondary residues, which result from residues on animal feeds, have been assessed under the
provisions of 1989 legislation, AB2161 (Bronzan). The potential exposure to residues in RAC as
consumed by members of specific population subgroups, including infants and small children, and the
attendant risks have been assessed. Non-nursing infants, less than 1 year of age, had the highest
potential acute dietary exposure to mevinphos when all food uses were considered. Non-nursing infants,
less than 1 year of age, and children, 1 to 6 years of age, had the highest potential chronic exposures.

CONCLUSIONS

Using current acute exposure and toxicity data, the calculated margins of safety (MOSs), based
on a no observed effect level in humans for cholinergic signs, for agricultural workers are less than the
value conventionally recommended to protect people from the toxic effects of mevinphos.

Based on the available toxicity and residue data, DPR concludes that the margins of safety for
potential acute dietary exposure to mevinphos residues on labeled use foodstuffs is less than the value
conventionally recommended to protect non-nursing infants, less than the age of 1, from the toxic effects
of mevinphos. Margins of safety for potential chronic dietary exposure for all population subgroups are
greater than the value conventionally recommended to protect people from the toxic effects of mevinphos.
Many of the USEPA tolerances for mevinphos on agricultural commodities do not provide margins of
safety for theoretical acute exposure which would be greater than the value conventionally recommended
to protect people from the toxic effects of mevinphos.
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| SUMMARY

Mevinphos {Trade name- Phosdrin ; (2-carbomethoxy-1-methyl-vinyl dimethyl phosphate)} is a
restricted, organophosphate insecticide used as a "clean-up" prior to harvest. The principal uses in
California in 1990 were for lettuce, cauliflower and broccoli. The technical formulation (Phosdrin  10.3)
consists of 60% alpha isomer (E- mevinphos) and 40% beta isomer (Z- mevinphos).

lliness Reports- The USEPA recorded 356 illness reports involving mevinphos between 1966
and 1980. Within the State of California there were 563 reported mevinphos poisonings involving workers
from 1982 to 1991.

Environmental Fate- Mevinphos E- and Z- isomers are readily soluble in water and hydrolyze at
pH 7, with half lives of 15 and 39 days, respectively. Although neither isomer is photolabile, both are
readily metabolized, with half-lives under 25 hours in soil under aerobic conditions and 36 hours under
anaerobic conditions. Mevinphos is also a volatile compound. Thus, mevinphos is unlikely to persist
where it has been applied. Because mevinphos is rapidly hydrolyzed in water, and rapidly metabolized in
soil, it is unlikely to become a groundwater contaminant.

Pharmacokinetics- Dermal absorption of mevinphos in the rat was approximately 47% of the
applied dose. It was assumed that oral absorption was 100%, as 94% of an orally administered dose to
rats was excreted through the urine, or as carbon dioxide, in the first 24 hours.

Acute Toxicity- The oral LDz, for technical mevinphos in rats was less than 10 mg/kg. The
dermal LDg in rabbits ranged from 5.7 to 60 mg/kg, and the one hour inhalation LCg, for rats was 8.2 to
10 ppm. Mevinphos caused mild eye and skin irritation, but exhibited no potential for causing dermal
sensitization in guinea pigs.

The principal adverse effects noted at 7 days or less in studies on humans or laboratory animals
were cholinergic signs as a result of inhibition of acetylcholinesterase activity. Both humans and
laboratory animals exhibited approximately the same level of sensitivity to acute exposures of mevinphos.
The No Observed Effect Level (NOEL) for cholinergic signs in humans was 0.025 mg/kg. The Lowest
Observed Effect Level (LOEL) for pin-point pupils in rats was 0.005 mg/kg. The NOEL for nasal and oral
discharges from rats was 0.05 mg/kg, and the NOEL for tremors in rats was 0.1 mg/kg. The NOEL for
emesis in dogs was 0.025 mg/kg. The NOEL for diarrhea and ano-genital staining in rabbits was 0.05
mg/kg.

Chronic Toxicity/Oncogenicity- Mevinphos was not oncogenic in mice or rats, and there were
no discernible histopathological effects. An apparent NOEL for inhibition of both plasma and red blood
cell cholinesterase activity in a dog study (unacceptable under FIFRA guidelines; USEPA, 1990c) was
0.025 mg/kg-day. The 1-year NOEL for inhibition of plasma and brain cholinesterase activities from an
interim report on the chronic toxicity of mevinphos in rats was 0.025 mg/kg-day. The 2-year NOEL for
clinical signs (tremors and exopthalmus) was also 0.025 mg/kg-day.

Genotoxicity- Mevinphos was mutagenic in a dose-dependent manner, with and without
metabolic activation, in both an assay with Salmonella typhimurium (strains TA98, TA100, TA1535,
TA1537, and TA1538), and in an assay with CHO/HGPRT. Mevinphos, with and without metabolic
activation, also caused chromosomal aberrations in Chinese Hamster Ovary cells in vitro, but no
unscheduled DNA synthesis. These results indicate a strong probability that mevinphos is genotoxic.

Reproductive Toxicity- Mevinphos did not cause any reproductive toxicity in rats. The maternal
NOEL was 0.1 mg/kg-day for tremors and pin-point pupils.



Developmental Toxicity- No developmental toxicity was noted in either rats or rabbits. The
maternal NOEL for cholinergic signs (fine and coarse tremors) in rats was 0.2 mg/kg. The NOEL for
plasma cholinesterase activity depression in rabbits was 0.05 mg/kg-day, and the LOEL for red blood cell
cholinesterase activity depression was 0.05 mg/kg-day.

Neurotoxicity- There was no indication, either behaviorally or histopathologically, that mevinphos
caused acute delayed neuropathy. The NOEL for acute neurotoxicity (clinical signs, sensorimotor
alterations, reduced neuromuscular performance, and inhibition of brain cholinesterase activity) in the rat
was 0.1 mg/kg.

Hazard Identification- The NOEL for cholinergic signs in humans (0.025 mg/kg) was used to
evaluate the risk of potential acute dietary and occupational exposures. The NOEL for brain
cholinesterase inhibition in rats (0.025 mg/kg-day) was used for the assessment of potential chronic
dietary and occupational exposure to mevinphos.

Dietary Exposure- Potential acute dietary ingestion of mevinphos for all labeled uses, based on
the 95t percentile of user-day exposure for all population subgroups, ranged from 1.5 to 3.2 ug/kg-day.
Non-nursing infants, less than 1 year of age had the highest potential acute dietary exposure to
mevinphos when all food uses were considered. The mean potential daily dietary exposure for all
population subgroups ranged from 0.02 to 0.07 ug/kg-day. Non-nursing infants, less than the age of 1,
and children, 1 to 6 years of age, had the highest potential chronic exposures.

Occupational Exposure- Monitoring data, and calculations from monitoring data for surrogate
active ingredients with similar application rates and chemical properties, indicated mean work-related
absorbed daily dosages (ADDs) ranged from negligible for some vegetable harvesters, to 11.0 ug/kg-day
for apple harvesters. The 95! percentile of ADDs ranged from 1.1 ug/kg-day for helicopter pilots, to 33.8
ug/kg-day for mixer/loaders in helicopter operations. When the potential acute dietary exposure (1.3
ug/kg-day) was combined with the mean acute occupational exposure, the absorbed daily dosages
ranged from 1.3 ug/kg-day for flaggers to 12 ug/kg-day for apple harvesters.

Potential chronic occupational exposure (average annual daily dosage- AADD) ranged from
negligible for some vegetable harvesters to 0.63 ug/kg-day for apple harvesters. When the potential
chronic dietary exposure (0.03 ug/kg-day) was combined with the mean chronic exposure, the AADDs
ranged from 0.03 ug/kg-day for flaggers to 0.66 ug/kg-day for apple harvesters.

Risk Characterization- The margins of safety (MOSs) for mean acute occupational exposures,
based on the NOEL of 0.025 mg/kg for human cholinergic signs, ranged from 2 (apple harvesters) to 625
(flaggers in enclosed vehicles). When the 95t percentile of the short-term exposures were considered for
each of the job categories, the MOSs ranged from less than 1 (mixer/loaders involved in helicopter
applications) to 23 (helicopter pilots). The MOSs for combined potential acute dietary exposure and mean
occupational exposure ranged from 2 (apple harvesters) to 19 (flaggers in closed cabs). MOSs for
chronic occupational exposure, based on a NOEL of 0.025 mg/kg-day for inhibition of brain cholinesterase
activity in rats, ranged from 40 (apple harvesters) to 8,333 (flaggers in enclosed vehicles).

MOSs for potential acute dietary exposure to mevinphos residues ranged from 8 to 24. Non-
nursing infants, less than 1 year of age, had the lowest MOS for potential acute dietary exposure. MOSs
ranged from 338 to 1,250 for potential chronic dietary exposure to mevinphos residues on labeled use
foodstuffs. Non-nursing infants, less than the age of 1, and children, 1 to 6 years of age, had the lowest
MOS for potential chronic dietary exposure to mevinphos.



Tolerance Assessment- The margins of safety for theoretical acute dietary exposure to
mevinphos at tolerance levels were inadequate for twenty-five of the forty-five commodities with USEPA
tolerances.

Conclusions- Margins of safety (MOSs), based on current toxicity data, for mean acute
occupational exposure of mixer/loader/applicators associated with ground application and of harvesters
working in fruit trees are less than the value conventionally recommended to protect people from the toxic
effects of mevinphos. When the mean short term occupational exposures were combined with potential
acute dietary exposure, the MOSs for mixer/loaders engaged in aerial applications also become less than
the value conventionally recommended to protect people from the toxic effects of mevinphos. MOSs for
the 95t percentile of short term worker exposure for all mixer/loader work categories associated with
mevinphos application are less than the value conventionally recommended to protect people from the
toxic effects of mevinphos.

No practical mitigation measures to reduce occupational exposure appear to be available at this
time. Consequently, margins of safety for short term occupational exposure remain less than the value
conventionally recommended to protect people from the toxic effects of mevinphos.

Margins of safety for chronic occupational exposure, or combined occupational and potential
chronic dietary exposure, are greater than the value conventionally recommended to protect people from
the toxic effects of mevinphos.

The margin of safety for potential acute dietary exposure of non-nursing infants, less than the age
of 1, to residues on approximately 45 label-approved commodities was less than the value conventionally
recommended to protect people from the toxic effects of mevinphos. All other population subgroups have
margins of safety for potential acute dietary exposure which are greater than the value conventionally
recommended to protect people from the toxic effects of mevinphos. Margins of safety for potential
chronic dietary exposure to mevinphos for all population subgroups are greater than the value
conventionally recommended to protect people from the toxic effects of mevinphos.

Twenty-five of the USEPA tolerances for mevinphos on agricultural commodities do not provide
margins of safety greater than the value conventionally recommended to protect people from the toxic
effects of mevinphos for theoretical acute dietary exposure to one or more population subgroups if
commodities are consumed with residues at the tolerance level.



I INTRODUCTION

A. CHEMICAL IDENTIFICATION

Mevinphos is an organophosphate insecticide produced by AMVAC. Mevinphos entered the risk
assessment process in the Department of Pesticide Regulation (DPR) because of its high short-term
toxicity. Pesticidal activity of mevinphos is due to inhibition of acetylcholinesterase (AChE) activity.
Cholinesterases are a family of enzymes found throughout the body that hydrolyze choline esters. In the
nervous system, acetylcholinesterase is involved in the termination of impulses across nerve synapses
including neuromuscular junctions by rapidly hydrolyzing the neural transmitter, acetylcholine. Inhibition of
AChE leads to accumulation of acetylcholine in the synaptic cleft which results in over stimulation of the
nerves followed by depression or paralysis of the cholinergic nerves throughout the central and peripheral
nervous system. AChE is highly selective, although not exclusively, for acetyl esters as substrates
(Brimijoin, 1992). Another form of cholinesterase, butyrylcholinesterase (BuChE), preferentially hydrolyzes
butyryl and proprionyl esters, depending on the species; however, it will hydrolyze a wider range of esters,
including acetylcholine (Brimijoin, 1992). Unlike AChE, the physiological function of BUChE is not known.
Although AChE and BUChE are found in most tissues, their ratio varies from one tissue to another and
from one species to another. In rats, AChE is the predominant form of ChE in the central nervous system
and in the neuromuscular junctions of peripheral tissues such as the diaphragm, skeletal muscle, heart,
and spleen (Gupta et al., 1991; Mendoza, 1976). AChE and BuChE are present in roughly equal
proportions in the liver and kidney. Non-synaptic AChE is also present to a lesser extent in peripheral
tissues, however, its function is not known (Brimijoin, 1992). Non-synaptic AChE is essentially the only
ChE present in erythrocytes of higher animals. BUChE is the predominant form of ChE in the plasma of
humans, however, the ratio of AChE to BUChE varies greatly from species to species and between sexes.
For example, the AChE:BuChE ratio in human plasma is approximately 1:1000, but closer to 1:2 in female
rats and 3:1 in male rats (Brimijoin, 1992).

In acutely toxic episodes, muscarinic, and nicotinic receptors are stimulated by acetylcholine with
characteristic signs and symptoms occurring throughout the peripheral and central nervous systems
(Ellenhorn and Barceloux, 1988; Murphy, 1986). Peripheral muscarinic effects can include increased
intestinal motility, bronchial constriction and increased bronchial secretions, bladder contraction, miosis,
secretory gland stimulation and bradycardia. Peripheral nicotinic effects include muscle weakness,
twitching, cramps and general fasciculations. Stimulation of muscarinic and nicotinic receptors in the
central nervous system can cause headache, restlessness, insomnia, anxiety, slurred speech, tremors,
ataxia, convulsions, depression of respiratory and circulatory centers, and coma. Death, which occurs in
the worst circumstances, is usually due to respiratory failure from a combination of peripheral and central
effects.

B. REGULATORY HISTORY

The United States Environmental Protection Agency (USEPA) Office of Pesticide Programs has
established a Reference Dose (RfD) of 0.00025 mg/kg-day for mevinphos, based on a NOEL of 0.025
mg/kg-day for plasma and red blood cell cholinesterase activity inhibition noted in a two-year dog dietary
study (USEPA, 1993). The World Health Organization set an RfD of 0.0015 mg/kg-day in 1972 (USEPA,
1993).



C. TECHNICAL AND PRODUCT FORMULATIONS

Mevinphos [Trade name- Phosdrin ; (2-carbomethoxy-1-methyl-vinyl dimethyl phosphate)] was
originally developed by Shell in 1954. AMVAC Chemical Corporation has 4 products containing
mevinphos registered in California- Durham Duraphos EM 4, Phosdrin IPA 4, Phosdrin  10.3 WS, and
Phosdrin 4 EC. The technical formulation (Phosdrin  10.3) consists of 60% alpha isomer (E-
mevinphos) and 40% beta isomer (Z- mevinphos). Product formulations consist of two different aqueous
dilutions of the technical material.

D. USAGE

Mevinphos is an organophosphate insecticide used to control aphids, mites, grasshoppers,
cutworms, leafhoppers caterpillars, and many other insects on a broad range of field, forage, vegetable,
and fruit crops. Over 409,723 Ibs of mevinphos were sold in California in 1989 (CDFA, 1990a). Reported
applications involved a wide variety of crops for pest control as a "clean-up" prior to harvest. The principal
uses in California in 1991 were for lettuce, cauliflower and broccoli (DPR, 1992).

E. ILLNESS REPORTS

Pesticide incidents in the United States involving mevinphos have been numerous over the years
(Table 1). Incidents of this type, often represent exposures to multiple individuals (Warren et al., 1963;
Coye et al., 1986; Whorton and Obrinsky, 1983; BNA, 1989). Preliminary data from the Worker Health
and Safety Branch of DPR indicates a significant number of iliness reports in California involving
mevinphos (Table 2).

Table 1 - Mevinphos poisoning incidents in the United States involving humans, listed by site of
occurrence, from 1966 to 1980 (USEPA, 1980).

Site Mevinphos Mevinphos Total
alone in Combination
Agricultural 107 155 262
Industrial 43 14 57
Commercial 1 4 5
Dump Site 1 1 2
Roadside 1 0 1
Transportation 2 3 5
Warehouse 2 3 5
Nursery 0 3 3
Unspecified 12 4 16




Table 2 -  Definite, probable and possible mevinphos poisonings involving humans in the State of
California, listed by type of exposure, from 1982 to 1989 (Worker Health and Safety Branch,
DPR).
Exposure Type
Site Drift Application Field Residue Direct Misc. Total
Agricultural 267 70 52 37 12 438
F. PHYSICAL/CHEMICAL PROPERTIES?
Chemical Name: alpha isomer of 2-carbomethoxy-1-
methylvinyl dimethyl phosphate
Common Name: mevinphos
Trade Name: Phosdrin , Duraphos
CAS # 7786-34-7
Empirical Formula: C7H13064P
Chemical Structure:
CH;O 0
CH 3o\ y 0 3N\ 4
/P\ / F)\ o
CH.O CH 3 0 0 I
3 O\ /H N _ /C OCH3
c=c /C =C
0 CH N
CH+ COCH 4 3 H
]

Molecular Weight:
Physical State

Boiling Point:

Vapor Pressure:
Henry's Law Constant:
Solubility (25°C):
Partition Coefficient
Octanol:Water

E~ mevinphos /— mevinphos

(alpha isomer) (beta isomer)

224 g/mole

Pale, yellow liquid

99-103°C

2.9E-3 mm Hg @ 21°C

2.9E-3 atm m3g.mol-1 @ 25°C
miscible in water

1.34

al Reference - Shell, 1986




G. ENVIRONMENTAL FATE

Summary- Mevinphos E- and Z- isomers are readily soluble in water and hydrolyze at pH 7, with
half lives of 15 and 39 days, respectively. Although neither isomer is photolabile, both are readily
metabolized, with half-lives under 25 hours in soil under aerobic conditions and 36 hours under anaerobic
conditions. Mevinphos is also a volatile compound. Thus, mevinphos is unlikely to persist where it has
been applied. Because mevinphos is rapidly hydrolyzed in water, and rapidly metabolized in solil, it is
unlikely to become a groundwater contaminant.

Hydrolysis

The hydrolytic stability of mevinphos (E- and Z- isomers) at 10 ug/ml was studied in buffers at pH
5, 7, or 9 (Bosio, 1982). The half-life of E- mevinphos (alpha mevinphos) at pH 5, 7, or 9 was 41, 15.2, or
3.9 days, respectively. The half-life of the Z- mevinphos isomer at pH 5, 7, or 9 was 54, 39, or 9.6 days,
respectively. However, the study was considered unacceptable to DPR because 1) the purity of the test
compound was not indicated, 2) there was no indication the study was conducted in darkness, 3) no
indication of sterilization to prevent microbial action, 4) buffer concentrations were not given, and 5) the
products of hydrolysis were not identified.

Photolysis

14[C]-mevinphos (96.6% pure with 72.3% E- isomer and 24.3% Z- isomer) was placed in a pH 7
buffer solution and exposed to artificial sunlight (Xenon Arc) to determine the half-life and rate constant for
any photolytic degradation (Carpenter, 1987). Both photosensitized and non-photosensitized systems
were evaluated. The rate constant for the sensitized system was determined to -0.0339 days™. This
gives a half-life of 20.4 days. The rate constant for the non-sensitized system was -0.0435 days™L. This
gives a half-life of 15.9 days. In aqueous solutions, the E- isomer of mevinphos undergoes
photoisomerization to form Z-mevinphos (Halls, 1989). The study was acceptable to DPR.

14[C]-mevinphos (96.6% pure with 72.3% E- isomer and 24.3% Z- isomer) was applied to the
surface of soil (loam) and exposed to artificial sunlight (Xenon Arc) to determine the half-life and rate
constant for any photolytic degradation (Carpenter and Fennessey, 1987). Photolysis did not occur. Dark
control samples had a significantly higher rate of loss than the samples exposed to light, but no
explanation of this rate difference was given. The study was acceptable to DPR.

Aerobic Soil Metabolism

An aerobic soil metabolism study was conducted under dark conditions at a temperature of 25°C
with an isotopic dilution of 3-14C-mevinphos on sandy loam soil under microbially active conditions (Cranor
and Halls, 1989). The calculated half-life of mevinphos (E- and Z- isomers) was 18.5 hours. The
cumulative volatiles at one month were 54% of the initial dose, most of which was CO,. However, the
study was adjudged unacceptable to DPR because none of the metabolites were identified.

A 29 day aerobic soil metabolism study was conducted with 14C-mevinphos, E- isomer, under
dark conditions at a temperature of 25°C on sandy loam soil under microbially active conditions (Cranor,
1989a). The calculated half-life of the isomer was 24.8 hours when the natural log of the percent of the
initial dose measure was plotted versus time. The correlation coefficient was 0.96. The cumulative
volatiles by the day-29 sample point were 49% of the initial dose measured. However, the study was
adjudged unacceptable to DPR because none of the metabolites were identified.



Anaerobic Soil Metabolism

A 62 day anaerobic soil metabolism study was conducted with an isomeric mixture of 12C-
isotopically diluted 14C-mevinphos on sandy loam soil at 25°C (Cranor, 1989b). Study samples were
incubated under static conditions, in flame sealed glass ampules under dark conditions. At study
termination only 4.2 % of the dose had evolved as volatile 14C-products. Half-lives for mevinphos under
aerobic and anaerobic conditions were calculated assuming first order degradation. These were 36.1
hours and 12.2 days, respectively. However, the study was adjudged unacceptable to DPR because none
of the metabolites were identified.

Soil Mobility

Aqueous solutions of 14[C]-mevinphos were equilibrated with four soil types and the adsorption
and desorption coefficients and constants were determined (Warren, 1987). Based on the desorption
constants obtained, the estimated leaching potential of mevinphos is as follows: sandy loam (medium to
high mobility), silt loam (high mobility), loam (high to very high), and clay loam (high mobility). The study
was acceptable to DPR.



I TOXICOLOGICAL PROFILE

A. PHARMACOKINETICS

Summary- Dermal absorption of mevinphos in the rat was approximately 47% of the applied
dose. It was assumed that oral absorption was 100%, as 94% of an orally administered dose to rats was
excreted through the urine or as carbon dioxide in the first 24 hours.

Oral- rat

[14C]-Mevinphos (12 mCi/mmol, 98-99% pure) was given as a single oral dose (0.15 or 1.5
mg/kg) to 5 rats/sex/dose; or intravenously (0.15 mg/kg) to 5 rats/sex/dose; or as multiple oral doses of
0.15 mg/kg of unlabeled mevinphos to 5 rats/sex for 15 days followed by a 16th oral dose of 0.15 mg/kg
[14C]-mevinphos (Reddy et al., 1991b). Approximately 76% of the administered doses were eliminated as
14C0O,, within 24 hours after oral or intravenous administration. Elimination in urine accounted for
approximately 18% of the administered dose. Cumulative excretion through both CO, and urine (0 to 24
hr) accounted for 94% of the total administered dose in both sexes. Four major radioactive peaks were
observed in the urine: 1) the E- isomer of mevinphos acid, 2) the E-isomer of desmethyl mevinphos, and
3) unmetabolized E- mevinphos. The fourth component could not be identified.

Dermal- rat

Male CD rats (16/group) were dosed with [14C]-mevinphos (96.5% purity) at 12.5, 2.5 or 0.4
ug/cm?2 applied over 12 cm? on the backs where fur had been clipped (Jeffcoat, 1993). Protective devices
were attached to the rats to isolate the dose area. The devices were non-occluding, but each contained a
charcoal impregnated covering to absorb any mevinphos that evaporated from the skin surface. Groups
of four animals were killed at 6, 10, 24 and 48 hours. Just prior to termination, or at 10 hours after dose
application, whichever occurred first, the remaining unabsorbed dose was washed from the skin. The
remaining animals were fitted with new protective devices. The dose site of each animal terminated at 24
and 48 hours was washed again immediately prior to termination. Excreta, carcass, blood, traps for
expired 14C02, and the area of the skin where the dose was applied were assayed for absorbed
radioactivity. The recovery of the administered radioactivity from all sources averaged 91%, 92%, and
93% of the dose, respectively for the 12.5, 2.5 or 0.4 ug/cm? dose levels. The average absorbed dose
ranged from 46.7 to 47.6% of the applied dose. A large percentage of the applied dose remained in the
skin, with only 13.3 to 16.8% of the applied dose found in the urine, feces, expired CO,, carcass and
blood.

Supplemental Data

A rapid conversion of mevinphos to dimethyl phosphate has been reported in the cow (Casida et
al., 1958). Seventy-seven percent of a single oral dosage of 2 mg/kg given to one cow was excreted
within 72 hours. In the first 12 hours after this single dose, 36% of the label was found in the urine. Only
metabolites were found in the urine or feces. Neither mevinphos nor its metabolites accumulated in the
tissues. Milk from the cow, which was given a single dose of 2 mg/kg [32P]-mevinphos, contained 0.06
ppm after 6 hours, and 0.007 ppm after 96 hours. In another cow, approximately 50% of a daily
administered dosage of 1 mg/kg was excreted in the urine, and 12-15% in the feces. The amount of
excreted radiolabel was determined each day for 7 days.



B. ACUTE TOXICITY

The acute toxicity of technical mevinphos and its isomers are summarized in Table 3. The oral
LDy for mevinphos in rats was generally less than 10 mg/kg, and, therefore, the compound is considered
a Category | pesticide. Mevinphos caused mild eye and skin irritation (Deenihan, 1985). Mevinphos
exhibited no potential for causing dermal sensitization in guinea pigs (Auletta, 1988a).

Table 3 - The Acute Toxicity of Technical Mevinphos and Isomers

Species Sex Dosage Reference?

TECHNICAL GRADE
(approximately 60% E- isomer)

Oral LD¢j,

Rat M 4.2 mg/kg 1
F 2.2 mg/kg 1

Rat M 4.2 mg/kg 2,3
F 6.3 mg/kg 2,3

Rat M 12 mgl/kg 2,3
F 5.5 mg/kg 2,3

Rat M 6.3 mg/kg 2,3
F 5.5 mg/kg 2,3

Rat M 3.5 mg/kg 4
F 2.3 mg/kg 4

Mouse M 6-18 mg/kg 2,3

Inhalation L.C.gq

Rat 8.2-10 ppm/1hr 5

Dermal LDcp

Rabbit M/F 5.7-54.8 mg/kg 5

Rabbit M 51 mg/kg 6
F 60 mg/kg 6

ISOMERS AND ANALOGS

E- Isomer Oral LD,

Mouse M/F 4.1 mg/kg 2,3

Rat M/F 2.9 mg/kg 2,3

Z- Isomer Oral LDgp

Mouse M/F 59 mg/kg 2,3

Rat M/F 46 mg/kg 2,3

Chloro-Analog Oral LDgy,

Mouse M/F 57 mgl/kg 2,3

Rat M/F 82 mgl/kg 2,3

a/ References: 1. Deenihan, 1985; 2. Newell, 1956a; 3. Newell, 1956b; 4. Auletta et al., 1988; 5.
Jorgenson, 1970; 6. Auletta, 1988b.
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C. SUBCHRONIC TOXICITY

Summary- The principal adverse effects reported at 7 days or less in studies on humans or
laboratory animals were cholinergic signs as a result of inhibition of acetylcholinesterase activity. The
Lowest Observed Effect Level (LOEL) for pin-point pupils in rats was 0.005 mg/kg-day. The No Observed
Effect Level (NOEL) for nasal and oral discharges from rats was 0.05 mg/kg-day, and the NOEL for
tremors in rats was 0.1 mg/kg-day. The NOEL for emesis in dogs was 0.025 mg/kg-day. The NOEL for
diarrhea in rabbits was 0.05 mg/kg-day. The NOEL for cholinergic signs and/or symptoms in humans was
0.025 mg/kg-day.

Oral- human

In one study, four groups of male volunteers (5 persons/group) were given daily doses of
mevinphos (purity not stated) in capsular form at 1.0, 1.5, 2.0, or 2.5 mg for 30 days (Rider et al., 1975).
Two individuals served as controls. Mevinphos had no significant effect on plasma cholinesterase activity.
Depression of red blood cell cholinesterase activity in individuals ranged from 17% at 1.0 mg/day to 34%
at 2.5 mg/day after 30 days. Some of the individuals ingesting capsules with up to 2.5 mg/day of
mevinphos (approximately 0.036 mg/kg-day, assuming a weight of 70 kg) produced "occasional" loose
stools, and developed other, minor, undescribed "side effects". It was not clear from the text, which was in
summary form, at which dosage(s) or exactly when the cholinergic signs occurred. Unfortunately,
individual data from the study were unavailable, and a NOEL could not be established.

In a study based on the earlier study (Rider et al., 1975), eight males received technical grade
mevinphos (69% E- isomer, 31% Z- isomer) dissolved in corn oil at a dosage of 0.025 mg/kg-day in a
gelatin capsule ingested during dinner each day for a period of 28 days (Verberk and Salle, 1977). Eight
males, serving as controls, received gelatin capsules containing only corn oil during the same period. "No
subject demonstrated signs or symptoms that could be ascribed to mevinphos." In addition, "there was no
change in SGOT, SGPT, or alkaline phosphatase activity" (Verberk, 1977). Red blood cell cholinesterase
activity decreased at a rate of 3.4% per week to a maximum of 19% inhibition. As daily observation did
not reveal any clinical signs or symptoms, the 1-day NOEL for cholinergic effects was equal to or greater
than 0.025 mg/kg-day. Because the study went 28 days, the NOEL was applicable to 28 days as well as 1
day. The actual 1-day NOEL is probably higher.

Oral- rat

Carsworth rats (30/sex/treatment) were fed diets containing mevinphos (97% pure, of which 67%
was the E- isomer, 33% Z- isomer) at 0, 0.32, 0.8, 2 or 5 ppm (approximately 0, 0.03, 0.08, 0.2, or 0.5
mg/kg-day using a default conversion factor- Zielhuis and van der Kreek, 1979) for up to 14 weeks (Treon
et al., 1957a,b). Only female rats exhibited a significant (P<0.05) decrease in plasma cholinesterase
activity (37% of control) at the high dose (5 ppm). The subchronic NOEL for inhibition of plasma
cholinesterase activity was 0.2 mg/kg-day. Red blood cell cholinesterase activity in both sexes was
significantly (P<0.05) reduced 40 and 25% at the two highest doses (0.5 and 0.2 mg/kg-day, respectively).
The subchronic NOEL for inhibition of red blood cell cholinesterase activity was 0.08 mg/kg-day. Brain
cholinesterase activity was slightly depressed (5-10%) at the high dose. No cholinergic signs, or changes
in organ weights were noted at any dosages. The study was unacceptable as a subchronic study under
the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) guidelines series 82-1 because the
histopathological examinations of designated tissues were not performed, and there was a lack of clinical
chemistry and hematology (USEPA, 1984). The data were considered supplemental in helping to
establish the pattern of inhibition of cholinesterase activity, and providing a basis for comparing the dose
response for cholinergic signs in laboratory animals with that in humans.
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In a range finding study for reproductive toxicity, Sprague-Dawley rats (10/sex/group) were dosed
daily by oral intubation with 0, 0.005, 0.05, 0.1, 0.5 or 1.0 mg/kg-day mevinphos (89.57% pure, 74.48% E-
isomer, 15.09% Z-isomer) for 3 weeks prior to mating and during the mating period (Beyer, 1991a).
Dosing of dams continued during gestation and lactation up to the time of weaning on postnatal day 21.
The acute NOEL for tremors was 0.1 mg/kg-day. The acute NOEL for nasal and oral discharges was 0.05
mg/kg-day. Pin-point pupils were seen at all dosages by day 3. The study was unacceptable as a
subchronic study under FIFRA guidelines series 82-1 because of the limited duration of dosing,
histopathological examinations of designated tissues were not performed, and a lack of clinical chemistry
and hematology. The data were considered supplemental, providing a basis for comparing the dose
response for cholinergic signs in laboratory animals with that in humans.

Sprague-Dawley Crl:CDBR rats (10/sex/group) were given mevinphos (89.57% purity, 74.48% E-
isomer, 15.09% Z-isomer) by gavage 7 days a week for 13 weeks at O (water), 0.056, 0.56, 1.12 or 1.67
mg/kg-day (males) or 0, 0.011, 0.056, 0.56 or 0.84 mg/kg-day (females)(Keefe, 1992). On day 36 the
high dose for males was reduced to 1.12 mg/kg-day. The acute NOEL (7 days or less) for cholinergic
signs in males (fine tremors, pin-point pupils) was 0.56 mg/kg-day. The acute NOEL (7 days or less) for
cholinergic signs in females (ocular opacity, red ocular discharge, pin-point pupils) was 0.056 mg/kg-day.
Plasma and brain cholinesterase activities were significantly affected by mevinphos, but not red blood cell
cholinesterase activity (Table 4). The study was unacceptable as a subchronic study under FIFRA
guidelines series 82-1 because histopathological examinations of designated tissues were not performed,
and a lack of clinical chemistry and hematology. The data were considered supplemental, providing a
basis for comparing the dose response for cholinergic signs in laboratory animals with that in humans and
helping to establish the pattern of inhibition of cholinesterase activity.

Table 4 - Mean Cholinesterase Inhibition in Sprague-Dawley Rats Exposed to Mevinphos by Gavage
for 13 Weeks (Keefe, 1992)

Dosage (mg/kg-day)

Male, N=10 0.056 0.56 1.12
Plasma Cholinesterase Activity? 3 46** 57**
Red Blood Cell Cholinesterase Activity2 9 12 12
Brain Cholinesterase Activity? 0 41** 56**

Dosage (mg/kg-day)

Female, N=10 0.011 0.056 0.56 0.84
Plasma Cholinesterase Activity? 10 23 69** 79**
Red Blood Cell Cholinesterase Activity2 3 0 14 13

Brain Cholinesterase Activity? 0 0 53** 58**

al Expressed as average percent inhibition of concurrent control
**  Significantly different from control by Fisher's Exact Test, p<0.01
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Oral- dog

Dogs (2/sex/group) were dosed with mevinphos (89.57% pure, 74.48% E- isomer, 15.09% Z-
isomer) at 0, 0.025, 0.05, 0.25 or 0.5 mg/kg-day by gelatin capsule (corn oil vehicle) for 3 weeks (Reddy et
al.,, 1991a). The acute NOEL (7 days or less) for emesis was 0.025 mg/kg-day. No other adverse effects
were noted. The study was unacceptable under FIFRA guidelines series 82-1 because too few animals
were used, the duration of dosing was limited, histopathological examinations of designated tissues were
not performed, and a lack of clinical chemistry and hematology. The data were considered supplemental,
providing a basis for comparing the dose response for cholinergic signs in laboratory animals with that in
humans.

Oral- rabbit

In a range-finding study for developmental toxicity, technical grade mevinphos (89.57% pure,
74.48% E- isomer, 15.09% Z-isomer) was administered by gavage in distilled water to groups of 8 mated
New Zealand white rabbits at levels of 0, 0.05, 0.5, 1.5, 2.0 or 4 mg/kg-day on days 7-19 of gestation
(Beyer, 1991b). A dose related effect on maternal mortality was noted (1 at 1.5 mg/kg-day; 3 at 2 mg/kg-
day; and 6 at 4 mg/kg-day). A decrement in body weight gain (14 and 25%, respectively) was noted at the
two highest doses. The maternal NOEL for cholinergic signs (diarrhea and ano-genital staining) was 0.05
mg/kg-day. The study was unacceptable under FIFRA guidelines series 82-1 because too few animals
were used, the duration of dosing was limited, histopathological examinations of designated tissues were
not performed, and a lack of clinical chemistry and hematology. The data were considered supplemental,
providing a basis for comparing the dose response for cholinergic signs in laboratory animals with that in
humans.

D. CHRONIC TOXICITY/ONCOGENICITY

Summary- Mevinphos was not oncogenic in mice or rats, and there were no discernible
histopathological effects. An apparent NOEL for inhibition of both plasma and red blood cell
cholinesterase activity in a dog study (unacceptable under FIFRA guidelines; USEPA, 1990c) was 0.025
mg/kg-day. The 1-year NOEL for inhibition of plasma and brain cholinesterase activities from an interim
report on the chronic toxicity of mevinphos in rats was 0.025 mg/kg-day. The 2-year NOEL for clinical
signs (tremors and exopthalmus) was also 0.025 mg/kg-day.

Dietary- dog

In a two-year chronic dog study, beagles (4 dogs/sex/group) were dosed with the E- isomer of
technical grade mevinphos (60.2%) at 0, 0.025, 0.075, 0.25, or 0.75 mg/kg-day in olive oil in gelatin
capsules (Wilson and Thorpe, 1971). The study was judged unacceptable under FIFRA guidelines
because of deficiencies in dose level justification, hematology, urinalysis, ophthalmology, individual animal
data, and histopathology (USEPA, 1984; Appendix A). The apparent NOEL for both plasma and red blood
cell cholinesterase inhibition was 0.025 mg/kg-day. No other indications of toxicity were reported. The
USEPA's RfD (0.00025 mg/kg) was based on the statistically significant inhibition of red blood cell and
plasma cholinesterase activity (USEPA, 1993).

Dietary- rat

The initial study on the chronic effects of mevinphos in rats did not indicate any adverse effects,
but it was deemed unacceptable under FIFRA guidelines because of inadequacies in individual animal
data, dose justification, ophthalmology, hematology, urinalysis and histopathology (Simpson et al., 1971).
Cholinesterase activities were not reported.
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In a combined oncogenicity/chronic toxicity study, Sprague-Dawley rats (80/sex/dose) were dosed
orally by gavage with mevinphos (86% pure; 75% E- isomer, 11% Z- isomer) at 0, 0.025, 0.35 or 0.7
mg/kg-day for up to 2 years. On day 83, the high dosage for females was lowered to 0.6 mg/kg-day due
to decreased survival. At 12 months, 10 rats/sex/group were killed for analysis (Clay, 1991). Statistically
significant (P<0.05) decreases in plasma cholinesterase activities (47 to 66% of control) were noted in
both sexes at 12 months. No statistically significant changes in red blood cell cholinesterase activity were
noted. However, statistically significant (P<0.05) decreases (27 to 55% of control) in brain cholinesterase
activity were also observed in both sexes. The 1-year NOEL for inhibition of plasma and brain
cholinesterase activities was 0.025 mg/kg-day. At the end of the study there were no significant non-
neoplastic findings during gross necropsy or histopathological examinations (Plutnick, 1994). There were
no statistically significant increases in specific tumors using pairwise comparison tests. However, Peto's
Trend Test indicated a significant (P<0.05) trend in hepatocellular adenomas in female rats (Table 5).
Malignant fibrous histiocytomas (histiocytic sarcomas) were identified in the liver of only the high dose
males. The incidence of occurrence (4.5%) was well within the historical range (0 to 5.7%, with a
cumulative average of 2.6%) (McMartin et al., 1992), and it was not accompanied by increased neoplastic
development in related cell types. Consequently, the incidence does not appear to be compound related.

With regard to the apparent increased incidence of hepatocellular adenomas and carcinomas in
females, there were no increases in relevant preneoplastic lesions. Nor was there any evidence of
progression from benign to malignant tumors. The first female hepatocellular adenoma was in a control
female, so there was a lack of a dose effect on latency and severity of oncogenic development in females.
Males exhibited a reverse trend for carcinomas, which was unrelated to survival differences. Nor were
there any apparent sex differences which might predispose females to hepatocellular tumors. The
intermediate dose (0.35 mg/kg-day) was sufficiently close to the high dose (0.6 mg/kg-day) that one would
expect confirmation of the oncogenicity of mevinphos. Yet, no tumors were reported at 0.35 mg/kg-day in
the female. On balance, the lesions appear to be incidental.

Cholinesterase activity (plasma and brain) appeared to be depressed at the end of two years, but
because of the death of all female controls for cholinesterase activity, statistical comparisons were not
possible (Plutnick, 1994). The 2-year NOEL for cholinergic signs (tremors and exopthalmus) was 0.025
mg/kg-day. The study was acceptable to DPR under FIFRA guidelines.
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Table 5- Incidence of tumors in Sprague-Dawley rats exposed to mevinphos by gavage for two years
(Plutnick, 1994).

Male Dose (mg/kg-day) Female Dose (mg/kg-day)

Lesion 0 0.025 0.35 0.7 0 0.025 0.35 0.6
Hepatocellular

adenoma 0/67 1/67 1/69 2/68 1/70+ 0/66 0/67 3/67

(0%) (2%) (1%) (3%) (1%) (0%) (0%) (5%)

carcinoma 4/67 4/67 2/69 0/68 0/70+ 0/66 0/67 1/67

(6%) (6%) (3%) (0%) (0%) (0%) (0%) (2%)

combined? 4/67 5/67 3/69 2/68 1/70 0/66 0/67 4/67

(6%) (8%) (4%) (3%) (1%) (0%) (0%) (6%)

Hystiocytoma 0/67 0/67 0/69 3/68 0/70 0/66 0/67 0/67

(0%) (0%) (0%) (4%) (0%) (0%) (0%) (0%)

a/ Total, combined hepatocellular carcinomas and adenomas.
+  Statistically significant (P<0.05) by Peto's trend test

Dietary- mouse

In a mouse oncogenicity study acceptable under FIFRA guidelines, CD-1 mice (50/sex/group)
were fed on a diet containing 0, 1, 10, or 25 ppm mevinphos (100%) for 18 months (Atkinson, 1989). No
carcinogenicity or other adverse effects were noted, although a transient decrement in body weight gain
for both sexes did occur at 25 ppm. Cholinesterase activity was not measured.

E. GENOTOXICITY

Summary- Mevinphos was mutagenic in a dose-dependent manner, with and without metabolic
activation, in both an assay with Salmonella typhimurium (strain TA100), and in an assay with
CHO/HGPRT. Mevinphos, with and without metabolic activation, also caused chromosomal aberrations in
Chinese Hamster Ovary cells in vitro, but no unscheduled DNA synthesis. These results indicate a strong
probability that mevinphos is genotoxic.

Gene Mutation

Salmonella typhimurium strains TA98, TA100, TA1535, TA1537, and TA1538 with and without
metabolic activation were exposed to mevinphos (purity = 74.48 % E- isomer, 15.09% Z- isomer) at
concentrations of 0, 100, 1000, 3333, 6667 or 10000 ug/plate for 48 hours (San and Schadly, 1989). An
increase in TA100 revertant colonies was observed at > 3333 ug/plate both with and without S-9 metabolic
activation. This study was acceptable to DPR. The acceptability of the genotoxicity studies is based on
the Toxic Substances Control Act guidelines (Federal Register, 1985).
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Mevinphos (purity = 74.48% E- isomer, 15.09% Z- isomer) was tested with Chinese Hamster
ovary cells (CHO-K;-BH,) at concentrations of 0.1, 0.4, 0.6, 0.8 or 1.0 ul/ml without S-9 metabolic
activation and at 0.1, 0.6, 1.2, 1.8 or 2.4 ul/ml with S-9 metabolic activation (5 hr exposure) in an initial
study (Harbe, 1989). In another study, the cells were tested at 0.5, 0.6, 0.7, 0.8, 0.9 or 1.1 ul/ml without S-
9,and 0.6, 0.9, 1.2, 1.4, 1.6 or 1.8 ul/ml with S-9 in a repeat assay. The number of mutant/10° clonable
cells without S-9 increased at 1 ul/ml in the initial test, and at 0.9 ul/ml in the repeat test. The relative
cloning efficiency averaged 16-20% and 42% for the 1.0 and 0.9 ul/ml doses, respectively. This study was
acceptable to DPR.

Structural Chromosomal Aberration

In a chromosome aberration assay, Chinese Hamster ovary cells were incubated with technical
mevinphos (purity = 76% E- isomer, 13.5% Z- isomer) at 0, 0.04, 0.08, 0.15, 0.3 or 0.6 ul/ml (without S-9
metabolic activation, 18 hr), and 0.13, 0.5, 1.0 or 2.0 ul/ml (with S-9, 2 hr)(Putman, 1990). A repeat assay
was performed without S-9 at 0.15, 0.21, 0.3 or 0.42 ul/ml. The percentage of mevinphos treated cells
with aberrations was significantly increased over controls at > 0.15 ul/ml without activation. This study
was acceptable to DPR.

Other Genotoxic Effects

Technical mevinphos (purity = 76% E- isomer, 13.5% Z- isomer) was tested in an unscheduled
DNA synthesis assay on primary rat (Fischer 344 or Sprague-Dawley) hepatocytes at 0, 0.0003, 0.001,
0.003, 0.01, 0.03, 0.06, 0.1 or 0.3 ul/ml for 18-20 hrs (3 plates/dose + [3H]Thymidine at 10
uCi/ml/plate)(Curren, 1990). No increase in unscheduled DNA synthesis was observed at any dose. This
study was acceptable to DPR.

Mice (8/sex/dose) were dosed twice orally on two consecutive days with mevinphos (70% E-
isomer) at 0, 1.5 or 3 mg/kg (Dean and Senner, 1974). Cyclophosphamide, 100 mg/kg, was used as a
positive control. The animals were given colcemid 90 minutes prior to termination, which occurred at 8
and 24 hours after dosing. No bone marrow aberrations were reported. However, the study was
unacceptable to DPR (not upgradeable) for deficiencies including no maximum tolerated dose.

F. REPRODUCTIVE TOXICITY

Summary. Mevinphos did not cause any reproductive toxicity in rats. The maternal NOEL was
0.1 mg/kg-day for tremors and pin-point pupils.

Dietary- Rat

The initially submitted 3-generation rat study was considered unacceptable under FIFRA
guidelines because it had incomplete histopathology, a lack of toxicity at the high dose, no dose
justification or analysis of diet, and poor pup survival in the F,,, treated groups (Hill Top Research, 1967).
A NOEL could not be established.

Mevinphos (89.6% pure; 75% E- isomer, 15% Z- isomer) at dosages of 0, 0.05, 0.1 or 0.5 mg/kg
was administered by gavage to Sprague-Dawley rats (35/sex/group) daily for 10 weeks prior to mating and
throughout the mating period (P;) (Beyer, 1991c). The dams were dosed during gestation and lactation
up to the time of weaning on postnatal day 21. Dosing of the F;(P,) generation was initiated on postnatal
day 28 and continued for 11 weeks through the mating period. P, females were dosed during the
gestation and lactation period until postnatal day 21. No reproductive effects were noted in the course of
the study. Pinpoint pupils were observed in 11/35 P, females in the high dose group (0.5 mg/kg) in the
first week of treatment. Fine and coarse tremors were also observed in this group after the first week.
The maternal NOEL was 0.1 mg/kg-day for tremors and pin-point pupils. The NOEL for reproductive
toxicity was equal to, or greater than, 0.5 mg/kg-day. This study was acceptable under FIFRA guidelines.
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G. DEVELOPMENTAL TOXICITY

Summary. No developmental toxicity was noted in either rats or rabbits. The maternal NOEL for
cholinergic signs (fine and coarse tremors) in rats was 0.2 mg/kg. In a rabbit study, the NOEL for
maternal cholinergic signs (tremors, salivation) was 0.3 mg/kg. The NOEL for plasma cholinesterase
activity depression in another rabbit study was 0.05 mg/kg-day, and the NOEL for red blood cell
cholinesterase activity depression was less than 0.05 mg/kg-day.

Oral- rat

In a rat teratology study, technical grade mevinphos was administered by gavage in distilled water
to groups of 24 mated Sprague-Dawley rats at levels of 0, 0.2, 0.75 or 1 mg/kg on days 6-15 of gestation
(Schroeder and Daly, 1987). No developmental toxicity was observed at any dose level. Thus, the
developmental NOEL was equal to or greater than 1 mg/kg-day. Maternal toxicity (tremors and salivation)
was observed at 0.75 and 1 mg/kg-day. Therefore, the maternal NOEL for cholinergic signs was 0.2
mg/kg-day. Cholinesterase activities were not measured. The NOEL for developmental toxicity was equal
to, or greater than, 1 mg/kg-day. The study was acceptable under FIFRA guidelines.

Oral- rabbit

Inseminated female rabbits (20/dose) were dosed with mevinphos (89.6% pure; 75% E- isomer,
15% Z- isomer) at 0, 0.05, 0.5 or 1.5 mg/kg by oral gavage once a day from day 7 through 19 of gestation
(Beyer, 1991d). Although no cholinergic signs were reported, maternal toxicity was indicated by a
treatment-related death in the high dose group. Red blood cell cholinesterase activity was significantly
(P<0.05) depressed at all dosages in a dose-dependent manner (6, 13, 18%). Consequently, there was
no maternal NOEL for depression of red blood cell cholinesterase. Plasma cholinesterase activity was
significantly depressed (P<0.01) at the two highest dosages (33 and 47%, respectively). Levels of brain
cholinesterase activity were not measured. No other signs of maternal toxicity were noted. Mevinphos
was not fetotoxic or teratogenic under the conditions of this study. The maternal NOEL for depression of
plasma cholinesterase activity was 0.05 mg/kg-day. The NOEL for developmental toxicity was equal to, or
greater than, 1.5 mg/kg-day. The study was considered acceptable to DPR under FIFRA guidelines.

Inseminated female rabbits (20/group) were given technical mevinphos (0, 0.3 or 1.0 mg/kg, purity
unspecified) in corn oil in gelatin capsules on days 6 through 18 of gestation (Dix and McCarthy, 1974).
No developmental toxicity was observed. Seven rabbits at the high dosage (1 mg/kg) exhibited mild
tremors, salivation, and other undescribed cholinergic signs. One rabbit aborted at the high dosage. The
NOEL for maternal toxicity (tremors, salivation, abortion) was 0.3 mg/kg. The NOEL for developmental
toxicity was equal to, or greater than, 1 mg/kg-day. The study was considered unacceptable under FIFRA
guidelines because there was no analysis of the dosing material, no justification of dosage levels and
selection, and incomplete litter data.

H. NEUROTOXICITY

Summary. Mevinphos did not cause delayed neuropathy in the hen. The NOEL for acute
neurotoxicity (clinical signs, sensorimotor alterations, reduced neuromuscular performance, and inhibition
of brain cholinesterase activity) in the rat was 0.1 mg/kg.
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Gavage - Hen

Hens were dosed with mevinphos at 7.5 mg/kg by gavage on days 1 and 23, and sacrificed on
day 43 (Samuels et al., 1972). Despite atropine and protopam protection, 3/6 mevinphos treated hens
died after the second dose. There was no indication, either behaviorally or histopathologically, that
mevinphos caused acute delayed neuropathy. The report was acceptable to DPR under FIFRA
guidelines.

Mevinphos (no purity stated) was administered by gastric intubation to White Leghorn pullet hens
at 0 (6 hens) or 12.5 mg/kg (10 hens) on days 0 and 21 (Barrett, 1988). Positive controls (4 hens) were
given 750 mg/kg of TOCP on days 0 and 21. Hens receiving mevinphos were given sub-cutaneous
injections of atropine (0.625 mg/kg) during the 48 hours after dosing. An injection of 2-PAM (10 mg/kg)
was given 5 and 11 hours after the second dose of mevinphos. No significant neurotoxic effects occurred
at the given dose. There was no indication of delayed neuropathy. The study was acceptable to DPR
under FIFRA guidelines.

Gavage - rat

Mevinphos (86.55% purity; 75.86% E-isomer, 10.69% Z-isomer) was administered by gavage in a
single dose to Sprague-Dawley rats (2/sex/dose) at 0.025, 0.05, 0.1, 0.5, 1.0, 1.75, 2.5, 3.5, or 4.0 mg/kg
and (1/sex/dose) 5.0 and 10 mg/kg (Lamb, 1992). Rats dosed at 1.75 mg/kg and above exhibited some
clinical signs (gait alterations, tremors, hypoactivity, salivation, lacrimation, constricted pupils,
exophthalmus), with males more sensitive than females. All males and females dosed at 5 and 10 mg/kg
died within 15 minutes, one female dosed with 4 mg/kg died after 45 minutes. The time to maximum
effect in the rat was 45 minutes. The study was unacceptable under FIFRA guidelines series 82-1
because too few animals were used, the duration of dosing was limited, histopathological examinations of
designated tissues were not performed, and there was a lack of clinical chemistry and hematology. The
data were considered supplemental.

Sprague-Dawley rats were given a single dose of mevinphos (86.55% purity; 75.86% E-isomer,
10.69% Z-isomer) by oral gavage at 0 (27/sex), 0.025 (17/sex), 0.1 (27/sex), 2.0 (27/sex), or 3.5 mg/kg
(27/sex) and a functional observation battery was administered 45 minutes post dosing and on days 7 and
14 for the seven rats per sex per group in the neuropathology evaluation and for the five rats per sex per
group in the cholinesterase evaluation (Lamb, 1993). Six rats died (1 male, 5 females) after receiving 3.5
mg/kg. Treatment-related clinical signs (gait alterations, tremors, salivation, lacrimation, exophthalmus)
were observed at 2.0 and 3.5 mg/kg (Table 6) at 45 minutes post-dosing. Clinical signs (lacrimation,
salivation, impaired mobility, tremors) continued to be observable at 2.0 and 3.5 mg/kg during the first day.
No treatment-related clinical signs were observed on day 7 or day 14 at any dose level. Sensorimotor
alterations (approach, touch, startle, tail pinch, pupil and eyeblink responses, and air righting reflex) were
noted at 2.0 and 3.5 mg/kg in both male and female rats. These alterations had disappeared by day 7.
Neuromuscular performance (reduced hind limb resistance, forelimb grip strength, rotarod performance)
was significantly affected at 2.0 and 3.5 mg/kg on the first day, but not at any dose on days 7 or 14.
Plasma cholinesterase was significantly affected on day 0 in both males and females at 2.0 and 3.5 mg/kg
(Table 6). Mevinphos had no effect on red blood cell cholinesterase activity at any dosage. Brain
cholinesterase activity in males was significantly inhibited in the brain stem (at doses of 2.0 and 3.5
mg/kg) and cerebral cortex (3.5 mg/kg) on day 0. In females, brain cholinesterase activity was
significantly inhibited in the brain stem (at doses of 2.0 and 3.5 mg/kg), hippocampus (3.5 mg/kg), and
olfactory region (3.5 mg/kg) on day 0. No brain cholinesterase inhibition was observed in either males or
females on days 7 and 14 post-dosing. The NOEL for acute neurotoxicity (clinical signs, sensorimotor
alterations, reduced neuromuscular performance, and inhibition of brain cholinesterase activity) was 0.1
mg/kg. The report was acceptable to DPR under FIFRA guidelines.
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Table 6 - Neurotoxic Effects in Sprague-Dawley Rats Exposed to a Single Dose of Mevinphos by

Gavage (Lamb, 1993)2

Dosage (mg/kg)

Parameter 0 0.025 0.1 2.0 35
Males
Clinical Signs- cage - - - + +
Clinical Signs- handling - - - + +
Sensorimotor Alterations - - - + +
Functional Observational Battery - - - + +
Plasma Cholinesterase Activity? - 96% 87% 64%** 59%p**
RBC Cholinesterase Activity? - 92% 91% 91% 96%
Brain Cholinesterase Activity?
Olfactory Region - 107% 87% 78% 82%
Cerebellum - 95% 90% 89% 87%
Cerebral Cortex - 104% 95% 89% 81%*
Brain Stem - 102% 97% 80%* 67%**
Midbrain - 109% 104% 102% 81%
Hippocampus - 105% 84% 88% 82%
Females
Clinical Signs- cage - - - + +
Clinical Signs- handling - - - + +
Sensorimotor Alterations - - - + +
Functional Observational Battery - - - + +
Plasma Cholinesterase Activity? - 91% 94% 61%** 53%**
RBC Cholinesterase Activity? - 98% 91% 99% 94%
Brain Cholinesterase Activity®
Olfactory Region - 98% 98% 84% 72%*
Cerebellum - 98% 107% 94% 86%
Cerebral Cortex - 101% 105% 85% 87%
Brain Stem - 101% 110% 75%** 69%**
Midbrain - 102% 99% 80% 80%
Hippocampus - 86% 99% 83% 64%*

al Mean activity expressed as percent of control value.

*  Significantly different (P<0.05) from control by Dunnett's test.
**  Significantly different (P<0.01) from control by Dunnett's test.
+  Significantly greater (P<0.05) incidence than in controls.
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IV RISK ASSESSMENT

A. HAZARD IDENTIFICATION

Table 7 provides a summary of the toxic effects of mevinphos. Mevinphos was genotoxic in
several of the in vitro studies. However, there was no indication of oncogenicity in rats or mice.
Mevinphos did not exhibit any teratogenic/developmental toxicity or reproductive effects, nor did it cause
delayed neuropathy. The principal toxic effect of mevinphos was inhibition of cholinesterase activity.

Table 7- Summary of Selected Mevinphos Toxicology Studies

STUDYP SPECIES EFFECT LOEL NOEL GENOTOXIC REF2
(mg/kg-day)
acute neurotox. (1d) rat clin. signs, brain ChE 2.0 0.1 1
subchronic (14wk) rat plasma ChE 0.5 0.2 2
subchronic (14wk) rat rbc ChE 0.2 0.08 2
subchronic (1d) human cholinergic signs - 0.025 3-4
subchronic (3d) rat pinpoint pupils 0.005 - 5
subchronic (7d) rat pinpoint pupils, tremors 0.56  0.056 6
subchronic (7d) dog emesis 0.050 0.025 7
subchronic (3d) rabbit mat. diarrhea,AG stain 0.5 0.05 8
developmental rat mat. tremors 075 0.2 o*
developmental rabbit mat. plasma ChE 0.5 0.05 10*
developmental rabbit mat. tremors,diarrhea 1.0 0.3 11
chronic dog plasma,rbc ChE 0.075 0.025 12
combined (interim) rat plasma,brain ChE 0.35 0.025 13
onco mouse weight gain decrement 3.8 15 - 14*
reproduction rat mat. tremors 0.5 0.1 15*
mutagenicity bacteria in vitro + 16*
mutagenicity CHO in vitro + 17*
chrom. abber. CHO in vitro + 18*
unsched. DNA syn. rat in vitro - 19*

a/ References - 1. Lamb, 1993; 2. Treon et al., 1957a,b; 3. Verberk and Salle, 1977; 4. Verberk, 1977;
5. Beyer, 1991a; 6. Keefe, 1992; 7. Reddy et al., 1991a; 8. Beyer, 1991b; 9. Schroeder and Daly,
1987; 10. Beyer, 1991d; 11. Dix and McCarthy, 1974; 12. Wilson and Thorpe, 1971; 13. Clay, 1991,
14. Atkinson, 1989; 15. Beyer, 1991c; 16. San and Schadly, 1989; 17. Harbe, 1989; 18. Putman,
1990; 19. Curren, 1990.

b/ The number in parenthesis is the day when the listed effect was first reported.

Study acceptable to DPR.

*

Acute Toxicity

Both plasma and red blood cell cholinesterase activities were significantly reduced compared to
controls in several acute studies (Keefe, 1992; Lamb, 1993; Treon et al., 1957a,b; Verberk and Salle,
1977; Verberk, 1977). Although the depression of plasma or red blood cell cholinesterase activities is
generally used as an indication of exposure to a neurotoxic substance, the toxicological significance is
controversial (USEPA, 1988, 1990b). Consequently, these parameters were not used to characterize the
potential risk to humans. Cholinergic signs (loose stool and undescribed other effects) were noted in
humans following oral ingestion of capsules with mevinphos up to an estimated dosage of 0.036 mg/kg
(Rider et al., 1975). Unfortunately, individual data from that study were unavailable, and a NOEL could not
be established. In a subsequent study, a different group of investigators (Verberk and Salle, 1977;
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Verberk, 1977) built upon the earlier study. A NOEL for cholinergic signs in humans was established as
0.025 mg/kg or greater (only one dose level, and no cholinergic effects)(Verberk and Salle, 1977; Verberk,
1977). Although the study ran for 28 days, no cholinergic signs were reported at any time. Thus, the
NOEL for cholinergic signs and symptoms (0.025 mg/kg) in humans applies to both acute (single dose)
and subchronic (28 days) time periods. The actual 1-day NOEL is probably higher. For the short-term
time frame, this human 1-day NOEL is approximately the same as the NOELSs for cholinergic signs from
studies on dogs, rats, or rabbits (see Table 7- Treon et al., 1957a,b; Beyer, 1991a,b,c; Reddy et al.,
1991a; Schroeder and Daly, 1987; Dix and McCarthy, 1974; Keefe, 1992; Lamb, 1993). The human
NOEL (0.025 mg/kg) for cholinergic sighs was used to evaluate the risk of potential short-term
occupational exposure.

Chronic Toxicity

A lifetime of exposure to mevinphos in the diet did not cause any histopathological changes in
mice (Atkinson, 1989). No acceptable (under FIFRA guidelines) chronic exposure study in dogs has been
submitted to DPR by the registrant. In an interim (12 month) report for the combined chronic
toxicity/oncogenicity study in rats, a NOEL of 0.025 mg/kg-day (LOEL = 0.35 mg/kg-day; 27-55%
inhibition) was established for depression of brain cholinesterase activity following chronic dietary
exposure to mevinphos (Clay, 1991). A statistically significant depression of brain cholinesterase activity
may be considered an adverse effect (USEPA, 1988). However, this view is not unanimous (USEPA,
1988, 1990b). A single dose of mevinphos did not result in any lingering inhibition of plasma, red blood
cell, or brain cholinesterase activity in the rat (Lamb, 1993). However, in a time course study, inhibition of
red blood cell cholinesterase activity was increased with repeated dosing in humans (Verberk, 1977).
Therefore, inhibition of brain cholinesterase activity after repeated dosing probably represents an
accumulated effect. The NOEL, 0.025 mg/kg-day for brain cholinesterase inhibition in rats, was used for
the assessment of potential chronic exposure to mevinphos. If better data on the chronic effects of
mevinphos become available, the basis for the chronic NOEL can be reconsidered.

B. EXPOSURE ASSESSMENT

1. Formulations, Application Rates, and Use Restrictions (from Labels and Appendix B)

Mevinphos is a restricted pesticide in California, meaning it can be sold to and used by only
certified applicators or persons under their supervision. It is contained in four products registered in
California. Each of the products are liquid concentrate/emulsifiable concentrate formulations. One
product (Phosdrin  10.3) is approximately 100% mevinphos. The other 4 products range from 47 to 50%
mevinphos by weight, approximately 4 Ibs of active ingredient (a.i.) per gallon.

Mevinphos can be applied by air or ground power equipment. Use of hand-held application
equipment is prohibited except with Phosdrin  4EC. In California, mevinphos must be used through a
closed mixing/loading system (Calif., 1989). The application rates range from 0.5 Ib a.i./acre for forage
and grain crops, from 0.25 to 1.0 Ibs a.i./acre for vegetable crops, 1.0 to 3.25 Ibs a.i./acre for fruits.

Even with a closed system, according to the California label mixer/loaders must wear long-
sleeved shirts, long-legged pants, chemical resistant gloves, chemical resistant apron, shoes and socks.
Goggles or a face shield must be worn when the system is under pressure. The following personal
protective equipment must be available nearby: protective suit of one or two pieces that covers all parts of
the body except head, hands and feet; chemical resistant gloves; chemical resistant shoes (or chemical
resistant shoe coverings or chemical resistant boots); goggles or face shield; hood or wide-brimmed hat;
NIOSH or MSHA approved respiratory protection breathing device. Personal protective equipment must
be worn during application, repair and cleaning of equipment, and disposal of mevinphos.
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If application is performed using an enclosed cab (ground application), or cockpit (aerial
application), the following alternative equipment and clothing may be used: long-sleeved shirt and long-
legged pants, shoes and socks. Chemical resistant gloves must be available in the cab or cockpit, and
must be worn during entry to and exit from the application vehicle. For ground application all other
protective clothing and equipment required for use during application must be available in the cab, and
must be worn when exiting the cab into treated areas. Contaminated clothing may not be brought back
into the cab unless in an enclosure such as a plastic bag. According to the California label, reentry
intervals vary from 2 to 4 days, depending upon the crop treated and the amount of mevinphos which has
been applied. Workers are not required to wear the protective clothing described above unless reentering
areas prior to the specified reentry interval.

2. Occupational Exposure

The studies and data which form the basis for estimating worker exposure are described in
Appendix B. These estimates are based on both monitoring data, and calculations from foliar residue
data. The mean exposure values used for the risk assessment are shown in Table 8.

However, the use of geometric mean values underestimates potential short term exposures of
populations of workers (USEPA, 1992). Consequently, the 95% upper-bound confidence limit on short
term worker exposure was also examined (Table 8). These values represent the maximum acute
occupational exposures which workers might be expected to encounter. Chronic occupational exposures
to mevinphos were estimated assuming 21 spraying days per year (Appendix B).

As there were no acceptable exposure studies for ground application of mevinphos, surrogate
data were used as an alternative to estimate the exposures of mixer/loader/applicators. A study which
examined the exposure of workers to oxydemeton-methyl was selected as an appropriate surrogate study
(Appendix B).

The exposure estimates for pilots of fixed-wing aircraft and helicopters, loaders for helicopters,
and flaggers were obtained from studies conducted in Monterey and Imperial counties (Maddy et al., 1981,
1982). In those studies, the mean absorbed dosage was calculated from the amount of mevinphos
collected by cotton gauze and cloth patches placed on the bodies of workers. As the amount of material
on the patches was averaged by body location (ie., all chest patches averaged), the individual variability in
exposure dosage could not be estimated.

Exposure estimates for field workers and harvesters relied on measured dislodgeable foliar
residues of mevinphos and transfer factors generated from studies of other active ingredients on the same
type of vegetable of fruit crops (Appendix B). Although airblast application of mevinphos is not prohibited
on the product label, "it is not customary in California to use mevinphos by air blast" (Appendix B).
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Table 8. Estimates of Occupational Exposure to Mevinphos (from Appendix B).

95th percentileP

ADD?2 of ADD AADDC
Work Task No. (ug/kg-day) (ug/kg-day) (ug/kg-day)
Helicopters
Mixer/Loaderd 3 2.4 33.8 0.14
Pilotd 3 0.5 1.1 0.03
Fixed-wing Aircraft
Mixer/Loaderd 4 1.6 5.9 0.09
Pilotd 4 0.5 1.8 0.03
Flaggerd 7 0.04 2.2 0.002
Ground Application
Mixer/Loader/Applicator® 17 3.8 13.9 0.21
(open cab)
Mixer/Loader/Applicator® 4 3.2 9.2 0.20
(closed cab)
Harvesterf
Field workers (vegetables) neg.- 1.5 neg.-0.09
Field workers (fruit trees) 0.8-11 0.05-0.63
Field workers (grapes) 04-1.0 0.02-0.06

al  The geometric mean of the estimated Absorbed Daily Dosage for helicopter, fixed-wing aircraft, and
ground application. For harvesters- the range of exposures for workers harvesting different
commodities. The dermal absorption was 16.8%. Inhalation retention, and inhalation absorption
were 50% and 100%, respectively. Assumes a 75.9 kg body weight for workers (Appendix B).

b/ The 95! percentile of the absorbed daily dosage = (geometric mean) x (geometric S.D)1.645

¢/ The Average Annual Daily Dosage assumes 21 working days per year (Appendix B).

d/ From Table 5, Appendix B.

e/  From Table 4, Appendix B.

f/  Calculated from surrogate data for folpet, propargite, methomyl, azinphos-methyl and captan
assuming an 8 hour work day, from Table 7, Appendix B.

3. Dietary Exposure Assessment

DPR evaluates the risk from potential exposure to an active ingredient in the diet using separate
processes: (1) risk is determined for total exposure based on measured residue levels, and (2) risk is
determined for exposure to individual commodities at the tolerance level (see Tolerance Assessment
Section). For the evaluation of risk to measured residue levels, the potential total exposure to the
pesticide in the diet is determined for all label-approved crops (raw agricultural commodities) and their
processed forms as well as any secondary residues in animal tissues. The degradation products and/or
metabolites of the active ingredient which have established tolerances or whose toxicity is of concern are
also considered in the assessment.

The sources of residue data include surveillance programs conducted by the DPR and Federal
agencies, field trials, and survey studies by registrants. Residue data obtained from the monitoring
programs are preferred for human dietary assessments as they are a more realistic estimate of potential
exposure. In the absence of any measured residues, the DPR dietary exposure assessments utilize
surrogate data from the same crop group as defined by USEPA, or theoretical residues equal to USEPA
tolerances. When residues are at levels higher than established tolerances, they are not utilized in the
dietary exposure assessments because they are illegal. At the time over-tolerance situations occur, they
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are investigated by the DPR Pesticide Enforcement Branch, and DPR's Medical Toxicology Branch
conducts an expedited acute dietary risk assessment as part of the process.

Two elements of the DPR monitoring programs are currently used for dietary exposure
assessment: 1) priority pesticide, and 2) marketplace surveillance. The priority pesticide program
focuses on pesticides of health concern, as determined by DPR Enforcement and Medical Toxicology
Branches. Samples are collected from fields known to have been treated with the specific pesticides. For
the marketplace surveillance program, samples are collected at the wholesale and retail outlets, and at
the point of entry for imported foods. Sampling in this program is weighted toward such factors as
patterns of pesticide use; relative number and volume of pesticides typically used to produce a
commodity; relative dietary importance of the commaodity; past monitoring results; and extent of local
pesticide use.

The U. S. Food and Drug Administration (FDA) has three monitoring programs for determining
residues in food: 1) regulatory monitoring, 2) a total diet study, and 3) incidence/level monitoring.
Depending on the program, raw agricultural commodities and/or processed foods are collected for
analysis. For regulatory monitoring, surveillance samples are collected from individual lots of domestic
and imported foods at the source of production or at the wholesale level. In contrast to the regulatory
monitoring program, the total diet study monitors residue levels in the form that the commodity is
commonly eaten, or in prepared meals. The incidence/level monitoring program is designed to address
specific concerns about pesticide residues in particular foods.

The U. S. Department of Agriculture (USDA) is responsible for the Pesticide Data Program,
which is designed to collect objective, comprehensive pesticide residue data from fresh produce. The
bases used for selecting the pesticides and produce to be sampled are 1) pesticide toxicity, and 2) the
need for residue data to determine potential exposure for risk assessments. The samples are collected at
produce markets and chain store distribution centers close to the consumer level in several states,
including California. The National Residue Program of USDA provides data for potential pesticide
residues in meat and poultry. These residues in farm animals can result from direct application to
livestock, or from consumption of contaminated commodities or by-products in the feed.

Dietary exposure to mevinphos has been estimated using DPR focused monitoring data,
marketplace surveillance data, and produce destined for processing data from 1987 to 1991 for
mevinphos residues (Appendix C). Additional survey data from the FDA were also utilized. The gas
chromatographic analytical techniques did not always differentiate between the two isomers of mevinphos.
When differentiation did occur, the isomers were summed. It was assumed that mevinphos was used to
treat 100% of the more than 45 crops for which there are USEPA approved labeled uses (Appendix E).

Acute Exposure

Estimates of potential acute dietary exposure used the highest measured residue values at or
below the tolerance for each commodity. The following assumptions were used to estimate potential
acute dietary exposure from measured residues: a) the residue level does not change over time, b) the
concentration of residue does not decrease when the raw agricultural commodity (RAC) is washed, c)
processing changes the residues to a level equivalent to the RAC residue level multiplied by a
concentration factor, and d) all foods that are consumed will contain the highest reported residue.
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If the surveillance data did not indicate any detectable residues, then the minimum detection level
(MDL) of 0.01 ppm was used. If measured residues were not available for specific commodities, then
surrogate residue information or tolerances were used as a default procedure.

Acute dietary exposure analyses were conducted using the Exposure-4  software program
developed by Technical Assessment Systems, Inc (TAS). The Exposure-4 software program estimates
the distribution of user-day exposures for the overall U.S. population and specific subgroups (TAS,
1992a). A user-day is any day in which food from the list of commodities potentially containing residues is
consumed. The consumption analysis uses individual food consumption data as reported in the 1987-88
USDA Nationwide Food Consumption Survey (USDA, 1987-88). Potential acute ingestion of mevinphos
for all labeled uses, based on the 95! percentile of user-day exposure for all population subgroups,
ranged from 1.0 to 3.3 ug/kg-day (Table 7). Non-nursing infants, less than 1 year of age had the highest
potential acute dietary exposure to mevinphos when all food uses were considered. The complete acute
dietary exposure analysis is presented in Appendix C.

Chronic Exposure

Estimates of potential chronic dietary exposure used the average of measured and "below the
detection limit" residue values for each commodity. The default procedure assumed that "below detection
limit" residues were equal to one half (50%) of the detection limit for each RAC. The following
assumptions were used to estimate potential chromic dietary exposures from measured residues: a) the
residue level on an RAC does not change over time, b) residues are not reduced by washing the RAC, d)
processing changes the residues to a level equivalent to the RAC residue level multiplied by a
concentration factor, and d) exposures to a commodity at all reported residue levels do occur, i.e. a
commodity with the average calculated residue is consumed every day at an annual average level
(dosage).

The potential chronic dietary exposure was calculated using the Exposure-1  software (TAS,
1992b). The food consumption data for the chronic analysis were also based on the 1987-88 USDA
Nationwide Food Consumption Survey. The program estimates the annual average exposure for all
members of a designated population subgroup.

The mean potential chronic dietary exposure for all population subgroups ranged from 0.02 to
0.07 ug/kg-day (Table 9). Non-nursing infants, less than 1 year of age, and children, 1 to 6 years of age,
had the highest potential exposures. The complete chronic dietary exposure analysis is presented in
Appendix C.

The crops and food groups contributing more than 10% to the dietary exposure to mevinphos for

the various population subgroups were: oranges, potatoes, tomatoes, carrots, apples, peaches, and
fruiting vegetables excluding cucurbits.
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Table 9 - Potential Acute and Chronic Dietary Exposures to Mevinphos Residues.

Exposure Dosage
Population (ug/kg-day)

Subgroup
Acute?2  ChronicP

US Pop. (All Seasons) 15 0.04
Western Region 1.6 0.04
Nursing Infants (<1 yr) 2.0 0.02
Non-Nursing Infants (<1 yr) 3.3 0.07
Children (1-6 yrs) 2.2 0.07
Children (7-12 yrs) 1.6 0.05
Female (13+ yrs/pregnant/not nursing) 1.0 0.03
Female (13+ yrs/nursing) 1.3 0.03
Females (13-19 yrs/not pregnant/not nursing) 1.2 0.04
Female (20+ yrs/not pregnant/not nursing) 1.6 0.03
Males (13-19 yrs) 1.2 0.04
Male (20+ yrs) 1.3 0.03
Seniors (55+ yrs) 2.1 -

a/ Calculated from highest measured residues, less than tolerance, and using the MDL to represent
commodities with non-detectable levels of residues. Based on the upper 95t percentile for user-day
exposures in all population subgroups. See Appendix B for other percentiles.

b/  Calculated using the arithmetic mean of measured residues and 1/2 the MDL for residues below the

limit of detection for each commodity. See Appendix C for other population subgroups.

Combined Occupational and Dietary Exposure

Occupational exposures do not constitute the sole source of an absorbed dose of mevinphos.
Dietary exposure may also contribute to the overall body burden of mevinphos in workers. The potential
dietary exposure was added to the mean occupational exposure to obtain an estimate of the total
exposure to mevinphos.
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The potential dietary exposure of the population subgroup of males, aged 20 and over, was
chosen for the purposes of estimating combined occupational and potential dietary exposures. The
choice was based on two factors: 1) Occupational exposures were derived from actual measurements or
surrogate data involving agricultural workers from this population subgroup. 2) The dietary exposure
values are approximately the same as those of any other population subgroup which might contribute to
the agricultural workforce. The potential acute dietary exposure of this population subgroup was 1.3
ug/kg-day, and the potential chronic dietary exposure was 0.03 ug/kg-day. These values were added to
the mean estimated occupational exposures (Table 10).

Table 10 - Estimates of Combined Occupational and Dietary Exposure to Mevinphos.

Combined Combined
ADD? AADDP
Work Task (ug/kg-day) (ug/kg-day)
Helicopters
Mixer/Loader 3.7 0.17
Pilot 1.8 0.06
Fixed-wing Aircraft
Mixer/Loader 2.9 0.12
Pilot 1.8 0.06
Flagger 1.3 0.03
Ground Application
Mixer/Loader/Applicator 5.1 0.24
(open cab)
Mixer/Loader/Applicator 4.7 0.23
(closed cab)
Harvester
Field workers (vegetables) 1.8-2.8 0.03-0.12
Field workers (fruit trees) 21-12 0.08 - 0.66
Field workers (grapes) 1.7-2.3 0.05 - 0.09

a/ A dietary exposure of 1.3 ug/kg-day for males over the age of 20 has been added to the mean acute
occupational exposures from Table 8.

b/ A dietary exposure of 0.03 ug/kg-day for males over the age of 20 has been added to the mean

chronic occupational exposures from Table 8.

C. RISK CHARACTERIZATION

Occupational

The margins of safety (MOSs) corresponding to various occupational exposure scenarios are
presented in Table 11 below. A margin of safety is defined as the ratio of the dosage of mevinphos which
produced no effect (NOEL) in a human or laboratory animal study, to the dosage of mevinphos to which a
specific population subgroup is theoretically exposed. MOSs for mean acute occupational exposures,
based on the NOEL of 25 ug/kg for human cholinergic signs, ranged from 2 (apple harvesters) to 625
(flaggers in enclosed vehicles) (Table 11). The MOSs for each work task are based on the geometric
mean of measured exposures for individuals in that category. However, the use of geometric mean
values underestimates potential short term exposures of populations of workers (USEPA, 1992).
Consequently, the 95th percentile of short term worker exposure was also examined. If the 95t percentile
of short term exposures were considered for each of the job categories, the MOSs would range from less
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than 1 (mixer/loaders involved in helicopter applications) to 23 (helicopter pilots) (Table 11). MOSs for
potential chronic occupational exposure ranged from 40 (apple harvesters) to 8,333 (flaggers in enclosed
vehicles) (Table 11).

Table 11 - Margins of Safety for Potential Acute and Chronic Exposure of Workers to Mevinphos

Acute Chronic
Margins of 95th percentile Margins of
Work Task Safety? MOS2 SafetyP
Helicopters
Mixer/Loader 10 <1 179
Pilot 50 23 833
Fixed-wing Aircraft
Mixer/Loader 16 4 278
Pilot 50 14 833
Flagger 625 11 8,333
Ground Application
Mixer/Loader/Applicator 7 2 119
(open cab)
Mixer/Loader/Applicator 8 3 125
(closed cab)
Harvester
Field Workers (vegetables) 17 - 50 278 - >833
Field workers (fruit trees) 2-31 40 - 500
Field workers (grapes) 25-63 417 - 1,250

al  MOS based on a NOEL of 25 ug/kg for cholinergic signs in human studies (Verberk and Salle, 1977;
Verberk, 1977) and exposure values from Table 8.

b/ MOS based on a NOEL of 25 ug/kg for inhibition of brain cholinesterase in the rat (Clay, 1991) and
exposure values from Table 8.

Dietary

The margins of safety for potential acute dietary exposure to mevinphos ranged from 8 to 24
(Table 12). The population subgroup, non-nursing pregnant women greater than 13 years of age had the
highest MOS. The lowest MOS in any group was 8 for non-nursing infants, less than 1 year of age.

The MOSs (based on the NOEL of 25 ug/kg-day for inhibition of brain cholinesterase activity in
rats) for potential chronic dietary risk from the annualized daily dosage of mevinphos ranged from 338 to
1,250 (Table 12). Nursing infants, less than 1 year of age, had the highest MOS. The population
subgroup of non-nursing infants, less than 1 year of age, had the lowest MOS from potential chronic
exposure to mevinphos.
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Table 12 - Margins of Safety for Potential Acute and Chronic Dietary Exposure to Mevinphos.

Population
Margin of Safety

Subgroup Acute? ChronicP
US Pop. (All Seasons) 16 658
Western Region 16 676
Nursing Infants (<1 yr) 12 1250
Non-Nursing Infants (<1 yr) 8 373
Children (1-6 yrs) 12 338
Children (7-12 yrs) 16 481
Female (13+ yrs/pregnant/not nursing) 24 862
Female (13+ yrs/nursing) 19 735
Females (13-19 yrs/not pregnant/not nursing) 22 714
Female (20+ yrs/not pregnant/not nursing) 16 806
Males (13-19 yrs) 21 658
Male (20+ yrs) 20 833
Seniors (55+ yrs) 12 -

a/ Based on NOEL = 0.025 mg/kg-day for cholinergic signs from human studies (Verberk and Salle,
1977; Verberk, 1977).

b/ Based on a NOEL = 0.025 mg/kg-day for depression of brain cholinesterase activity from a chronic

dietary study in rats (Clay, 1991).

Combined Occupational and Dietary

Potential acute (1.3 ug/kg-day) and chronic (0.03 ug/kg-day) dietary exposures for the population
subgroup of males, aged 20 and over, were combined with the respective acute and chronic mean
occupational exposures in Table 10. These values represent the estimated total exposure of agricultural
workers. The margins of safety for the combined occupational and dietary exposure are presented in
Table 13.
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Table 13 - Margins of Safety for Combined Acute and Chronic Mean Occupational Exposure and
Potential Dietary Exposure to Mevinphos

Work Task Combined Acute Combined Chronic
Margins of Safety? Margins of SafetyP
Helicopters
Mixer/Loader 7 147
Pilot 14 417
Fixed-wing Aircraft
Mixer/Loader 9 208
Pilot 14 417
Flagger 19 833
Ground Application
Mixer/Loader/Applicator 5 104
(open cab)
Mixer/Loader/Applicator 5 109
(closed cab)
Harvesterd
Field workers (vegetables) 9-14 208 - >500
Field workers (fruit trees) 2-12 38 - 313
Field workers (grapes) 11-15 278 - 500

a/  MOS based on a NOEL of 25 ug/kg for cholinergic signs in human studies (Verberk and Salle, 1977;
Verberk, 1977). Combines potential acute dietary exposure of 1.3 ug/kg for the population subgroup,
males 20 years of age and older and mean acute occupational exposure.

b/  MOS based on a NOEL of 25 ug/kg for inhibition of brain cholinesterase activity in the rat (Clay,

1991). Combines potential chronic dietary exposure of 0.03 ug/kg for the population subgroup,

males 20 years of age and older and mean chronic occupational exposure.

Combining potential acute dietary exposure with mean occupational exposures caused a
substantial drop in the MOS for all job categories. The MOSs ranged from 2 (apple harvesters) to 19
(flaggers in closed cabs). Combining the potential chronic dietary exposure with the mean chronic
occupations exposure did not substantially alter the margins of safety. MOSs ranged from 38 (apple
harvesters) to 833 (flaggers in closed cabs). If the potential acute dietary exposure were combined with
the upper confidence limit of occupational exposure the MOSs would range from 1 (flaggers in closed
cabs) to 7 (pilots of helicopters).
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V RISK APPRAISAL

Risk assessment is a process used to evaluate the potential for exposure and the likelihood that
the toxic effects of a substance may occur in humans under the specific exposure conditions. Every risk
assessment has inherent limitations on the application of existing data to estimate the potential risk to
human health. Therefore, certain assumptions and extrapolations are incorporated into the hazard
identification, dose-response assessment, and exposure assessment processes. This, in turn, results in
uncertainty in the risk characterization, which integrates all the information from the previous three
processes. Qualitatively, risk assessment for all chemicals has similar types of uncertainty. However, the
degree or magnitude of the uncertainty varies depending on the availability of the data and the exposure
scenarios being assessed. Risk, the probability of a compound causing an adverse health effect, is a
product of the potential exposure and the toxicity of a compound. Estimation of both of these aspects
involves varying degrees of uncertainty, which can affect the accuracy of the risk characterization.
Overestimates of potential exposure or toxicity will lead to excessive projections of risk, while under
valuation of these aspects would result in underestimates of risk. Specific areas of uncertainty associated
with this risk assessment for mevinphos are delineated in the following discussion.

Occupational

Exposure. Occupational exposure data for flaggers and individuals associated with helicopter
applications were derived from measurements of dermal and ambient air concentrations of mevinphos
during the operations (Appendix B). However, the small number of individuals sampled, assumptions
regarding application rates and duration of time on the job, and the assumption that exposures of workers
in each job category follows a log-normal distribution all contribute to possible under- or over-estimation of
the mean acute occupational exposures. Because exposures for work tasks associated with ground
applications or harvesting came from surrogate data, these data carry a greater degree of uncertainty than
measurements made during mevinphos usage. Greatest uncertainty is associated with exposure
estimates for harvesters and field workers. Although the foliar residues of mevinphos they would
encounter were measured, the transfer factors used to estimate dermal exposure were derived from
surrogate studies. These studies used the same crop types, but with different pesticides.

The data on the absorption of a single dose of mevinphos through the dermal route indicated that
only about 16% of the administered radiolabel was excreted in the urine, or as CO,, while 32% of the
radiolabel remained in the skin (Jeffcoat, 1993). It was assumed that this material was unavailable
systemically, either via dermal metabolism of mevinphos or through binding to the skin. Whether
subsequent dermal doses would dislodge dermally bound mevinphos, or overwhelm the metabolic activity
of the skin, is unknown. If dermal abosorption were greater, then the MOS would be less than estimated.

Acute Toxicity. MOSs greater than 10, based on a NOEL determined in humans, would
generally be considered adequate for protection against the potential acute toxicity of mevinphos. This
benchmark number (MOS=10) assumes some individuals will be ten times more sensitive to mevinphos
than those individuals used in the study. This level of uncertainty is warranted by the small number of
individuals used in the studies on the effects of mevinphos in humans (Rider et al., 1975; Verberk, 1977;
Verberk and Salle, 1977). Although no cholinergic signs were noted at 0.025 mg/kg, this was the only
dosage used in the study (Verberk, 1977; Verberk and Salle, 1977). Because the study went 28 days, the
NOEL was applicable to 28 days as well as 1 day. The actual 1-day NOEL is probably higher.

If the human NOEL had not been used as the basis for calculating the MOSs for acute exposure,
the next best NOEL was 0.1 mg/kg-day for neurotoxicity (clinical signs, sensorimotor alterations, reduced
neuromuscular performance, and inhibition of brain cholinesterase activity) in the rat (Lamb, 1993).
However, when an animal study is used as the basis for calculating MOSs, a margin of safety of 100 is
generally considered necessary for adequate protection of workers from the toxic effects of mevinphos.
This benchmark of 100 includes an uncertainty factor of 10 for intraspecies variability, as well as an
uncertainty factor of 10 for interspecies variability, which assumes that humans are 10 times more
sensitive to mevinphos than are laboratory animals (Davidson et al., 1986; Dourson and Stara, 1983,1985;
USEPA, 1986). Although humans do not appear to be 10 times more sensitive to mevinphos exposure on
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an acute basis (Table 4), in the absence of better data on the human dose response, the assumption is
made to be health protective.

Using the 1-day rat NOEL (0.1 mg/kg-day) for neurotoxicity, MOSs for mean acute occupational
exposures would range from 6 to 2500 for agricultural workers engaged in aerial or ground use of
mevinphos. If the 95t percentile of short-term exposure were considered for these workers, the MOSs
would range from 3 to 91. MOSs for potential acute dietary exposure combined with mean occupational
exposures for these workers would range from 20 to 77. Consequently, the conclusions do not change.
Margins of safety remain less than the value conventionally recommended to protect people from the toxic
effects of mevinphos.

Chronic Toxicity. The NOEL for chronic exposure to mevinphos (25 ug/kg-day), based on
depression of brain cholinesterase activity, comes from a study on rats (Clay, 1991). In the absence of
scientific evidence to the contrary, this effect is expected to occur in humans at similar dosages. As the
NOEL is from a laboratory animal study, a MOS of 100 would generally be considered adequate for
protection against the potential chronic toxicity of mevinphos.

Dietary

Exposure. Some practices, such as the sampling of RACs as composites, could lead to
underestimates of potential acute dietary exposure. In general, though, sampling procedures, default
assumptions for non-detectable residue levels, assumptions on the fate of residues on commodities, and
assumptions regarding the percentage of crops treated with mevinphos are likely to contribute to an
overestimation of the potential dietary exposure. The consumption data contained in the 1987-1988
USDA survey may not be an accurate representation of actual dietary consumption by each of the
population subgroups. Coding and reporting errors, response and sampling bias, and variation in culinary
habits over the sampling period resulted in uncertainties in consumption data which can lead to either
over- or underestimates of exposure (Bingham, 1991). The accuracy with which the low number of
respondents from the 1987-1988 survey represents the culinary habits of the general population has also
been called into question (GAO, 1991). The probability of the dietary contribution to the exposure of an
individual in a given population subgroup is a product of the probabilities that 1) an individual would
consume a sufficient amount of the commodities to be in the 95! percentile of daily dietary exposure
dosages and 2) the commodities would all contain the maximum residue levels. Clearly, this is an
overestimate of dietary exposure.

The potential combined dietary and occupational exposures indicated in Table 10 are probably
over-estimations of the actual exposures, as it is improbable that all of the assumptions made in the
calculation of combined exposure dosage would be met. It is unlikely that the agricultural workers
engaged in mevinphos application would also be in the 95! percentile of consumption of commodities with
maximum mevinphos residues.

Toxicity. The acute and chronic toxicological considerations for estimating dietary risks to

agricultural workers or the general population are the same as discussed above under the section on
occupational risk.
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Conclusions

Margins of safety, based on current toxicity data, for mean acute occupational exposure of
mixer/loader/applicators associated with ground application and of harvesters working in fruit trees are
less than the value conventionally recommended to protect people from the toxic effects of mevinphos.
When the mean short term occupational exposures were combined with potential acute dietary exposure,
the MOSs for mixer/loaders engaged in aerial applications also become inadequate. MOSs for the 95th
percentile of short term worker exposure were inadequate for all mixer/loader work categories associated
with mevinphos application. Mitigation measures need to be considered.

Margins of safety for chronic occupational exposure, or combined occupational and potential
chronic dietary exposure, are greater than the value conventionally recommended to protect people from
the toxic effects of mevinphos.

The margin of safety for potential acute dietary exposure of non-nursing infants, less than the age
of 1, to residues on approximately 45 label-approved commodities was less than the value conventionally
recommended to protect people from the toxic effects of mevinphos. All other population subgroups had
margins of safety for potential acute dietary exposure that were greater than the value conventionally
recommended to protect people from the toxic effects of mevinphos. Margins of safety for potential
chronic dietary exposure to mevinphos for all population subgroups were greater than the value
conventionally recommended to protect people from the toxic effects of mevinphos.
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VI RISK MANAGEMENT

The Worker Health and Safety Branch has concluded that "a single excessive exposure event
(e.g. splash or spill) can result in illness. Additional protective equipment or protective clothing does not
seem possible at this time. It is theoretically possible to mitigate reentry and drift exposures through
administrative controls (reentry intervals and buffer zones), however, this was not considered further
because of excessive mixer/loader/applicator exposures. The current PPE [personal protective
equipment] required for mevinphos handlers is close to the maximum level under California's climate.
Additional mitigation measures that are practical and reasonable will not reduce the estimated upper
bound (95th percentile) exposure to an acceptable level for ground mixer/loader/applicators and
mixer/loaders of helicopter applications." Consequently, it does not appear possible to mitigate the
estimated excessive exposures at this time.
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VIl TOLERANCE ASSESSMENT
BACKGROUND

A tolerance is the maximum amount of a pesticide residue that may remain in or on a food, or
animal feed (USEPA, 1991). The USEPA tolerance program was developed as an enforcement
mechanism to identify illegal residue concentrations resulting from potential non-compliance with the
product label requirements (e.g. improper application rates or methods, inadequate pre-harvest intervals,
direct or indirect application to unapproved commodities). Tolerances are enforced by the FDA, USDA,
and state enforcement agencies (e.g. Pesticide Enforcement Branch of DPR)

The data requirements established by USEPA for tolerances include: 1) residue chemistry which
includes measured residue levels from field studies, 2) environmental fate studies, 3) toxicology studies
which evaluate the hazards to humans, domestic animals, and non-target organisms, 4) product
performance such as efficacy, and 5) product chemistry which includes physical-chemical characteristics
and analytical methods (Code of Federal Regulations, 1992). The field studies must reflect the proposed
use with respect to the rate and mode of application, number and timing of applications, and formulations
proposed (USEPA, 1982).

Currently, the tolerances set by USEPA are at levels necessary for the maximum application rate
and frequency, and not expected to produce deleterious health effects in humans from chronic dietary
exposure (USEPA, 1991). USEPA uses the Reference Dose for non-cancer risks, and negligible level
(generally defined as a lifetime probability of tumor occurrence at one in a million) for cancer risks as
guides to determine the appropriate levels for dietary exposure.

Assembly Bill 2161 (Bronzan and Jones, 1989) requires the DPR to "conduct an assessment of
dietary risks associated with the consumption of produce and processed food treated with pesticides". In
the situation where "any pesticide use represents a dietary risk that is deleterious to the health of humans,
the DPR shall prohibit or take action to modify that use or modify the tolerance....". As part of the
tolerance assessment, a theoretical dietary exposure for a specific commodity and specific population
subgroups can be calculated from the product of the tolerance and the daily consumption rate.

Acute Exposure: An acute exposure assessment using the residue level equal to the tolerance
is conducted for each individual label-approved commodity. The TAS Exposure-4 software program and
the 1987-1988 USDA consumption data base are used in this assessment. The acute tolerance
assessment does not routinely address multiple commodities at the tolerance levels as the probability of
consuming multiple commodities all at the tolerance significantly decreases as the number of commodities
included in the assessment increases. Residue levels were set equal to the tolerance, and the MOS,
based on the upper 95t percentile for user-day exposures for each population subgroup was examined.
As the acute MOS is based on a human NOEL for clinical signs of acetylcholinesterase inhibition, a MOS
of at least 10 is generally considered adequate. Ranges of MOS for the most highly consumed
commodities (FDA, 1991) for potential acute dietary exposure for all population subgroups are presented
in Table 14.

The MOSs were over 10 for all population subgroups theoretically exposed to tolerance levels of
residue on: celery, popping corn, cucumbers, lettuce, okra, green onions, parsley, peas, peppers,
potatoes, summer squash, tomatoes, turnips, walnuts, and watercress. MOSs were 9 or less for at least
one population subgroup for theoretical exposure to tolerance levels of residues on beans, strawberries,
and carrots. MOSs were 9 or less for at least two, but not all population subgroups (with sufficient
consumption data) for theoretical exposure to tolerance levels of residues on: apples, artichokes, beets,
broccoli, Brussels sprouts, cabbage cauliflower, citrus, collards, sweet corn, eggplant, grapes, kale,
melons, mustard greens, peaches, pears, plums, raspberries, spinach, turnip tops, and watermelon.
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Chronic Exposure: A chronic exposure assessment using residues equal to the established
tolerances for individual or combinations of commodities has not been conducted because it is highly
improbable, if not impossible, that an individual would chronically consume single or multiple commaodities
with pesticide residues at the tolerance levels. Support for this conclusion comes from FDA and DPR
(formerly California Department of Food and Agriculture) pesticide monitoring programs which indicate
that less than one percent of all sampled commodities have residue levels at or above the established
tolerance (CDFA, 1990b).

Table 14 - MOS for potential acute dietary exposure to tolerance levels of mevinphos residues for the
most highly consumed commodities®

Agricultural Commodity Tolerance (ppm) Margin of Safety (Range)
apples 0.5 1-11
beans 0.25 6 -45
broccoli 1.0 3-9
carrots 0.25 7 - 106
cauliflower 1.0 3-27
celery 1.0 12 - 60
cherries 1.0 6-163
citrus 0.2 5-30
cucumbers 0.2 32-219
grapes 0.5 6-30
green onions 0.25 48 - 319
lettuce 0.5 16 - 35
melons 0.5 3-40
peaches 1.0 1-17
peppers 0.25 70 - 403
plums 1.0 2-10
potatoes 0.25 10-33
strawberries 1.0 9-198
summer squash 0.25 20 -81
sweet corn 0.25 11 - 45
tomatoes 0.2 15 -50

1/ Based on the 95! percentile of user-days.
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VIII CONCLUSION

Occupational

Margins of safety, based on current toxicity data, for mean acute occupational exposure of
mixer/loader/applicators associated with ground application and of harvesters working in fruit trees are
less than the value conventionally recommended to protect people from the toxic effects of mevinphos.
When the mean short term occupational exposures were combined with potential acute dietary exposure,
the MOSs for mixer/loaders engaged in aerial applications also become less than the value conventionally
recommended to protect people from the toxic effects of mevinphos. MOSs for the 95t percentile of short
term worker exposure for all mixer/loader work categories associated with mevinphos application are less
than the value conventionally recommended to protect people from the toxic effects of mevinphos.

Margins of safety for chronic occupational exposure, or combined occupational and potential
chronic dietary exposure, are greater than the value conventionally recommended to protect people from
the toxic effects of mevinphos.

Dietary

The margin of safety for potential acute dietary exposure of non-nursing infants, less than the age
of 1, to residues on approximately 45 label-approved commodities was less than the value conventionally
recommended to protect people from the toxic effects of mevinphos. All other population subgroups had
margins of safety for potential acute dietary exposure which are greater than the value conventionally
recommended to protect people from the toxic effects of mevinphos. Margins of safety for potential
chronic dietary exposure to mevinphos for all population subgroups were greater than the value
conventionally recommended to protect people from the toxic effects of mevinphos.

Tolerances
Twenty-five of the USEPA tolerances for mevinphos on agricultural commodities do not provide
margins of safety greater than the value conventionally recommended to protect people from the toxic

effects of mevinphos for theoretical acute dietary exposure to one or more population subgroups if
commodities are consumed with residues at the tolerance level.
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CALI FORNI A ENVI RONMENTAL PROTECTI ON AGENCY
DEPARTMENT OF PESTI Cl DE REGULATI ON
VEDI CAL TOXI COLOGY BRANCH
SUMVARY OF TOXI COLOGY DATA
VEVI NPHOS

Cheni cal Code # 000480, Tol erance # 00157
SB 950 # 079

Revi sed: 5/28/87; 3/5/90; 5/25/90; 4/14/92; 6/26/92
Updated: 3/22/94

| . DATA GAP STATUS

Chronic rat : No data gap, no adverse effect
Chroni ¢ dog : Dat a gap, inadequate study, no adverse effect indicated
Onco rat No data gap, no adverse effect

Onco nouse : No data gap, no adverse effect

Repro rat No data gap, no adverse effect
Terato rat No data gap, no adverse effect
Terato rabbit No data gap, no adverse effect

Gene nutation : No data gap, possible adverse effect
Chr onosone : No data gap, possible adverse effect
DNA damage No data gap, possible adverse effect
Neur ot ox : No data gap, no adverse effect

Not e, Toxi col ogy one-liners are attached

** jndicates an acceptabl e study.
Bol d face indicates a possible adverse effect.

File Name: T940322
Revised by M Silva, 5/25/90; J. Kishiyama & M Silva, 3/2/92; M Silva,
6/ 26/ 92. Updated: Kell ner, 3/22/94.

Rectified with [ibrary printout (3/4/94) through volunme -070, record 128430.
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These pages contain summaries only. Each individual worksheet may contain
addi tional effects.

[1. TOXI COLOGY SUMVARY

CHRONI C, RAT

009 034546, "Toxicity Studies on the Organophosphorous I nsecticide Phosdrin:
2 Year Oral Experinment with Rats", (Tunstall Laboratory, Shell Research LTD,
London, #TLRG 0043.71, COctober 1971). Phosdrin technical, 60.2%cis-isoner,
39/sex, fedinthe diet at 0, 0.5, 1.5, 5.0, and 15.0 ppm negative control had
78/ sex; mean dietary concentrations were cal cul ated to be 74.25% of nomi nal

interimsacrifices at 6, 12, and 18 nonths; nmales 42-58%nortality and fenmal es
54-71%- not dose rel ated; no adverse effect noted; UNACCEPTABLE, inconplete,
data presented in sunmary formonly; inadequacies exist in individual ani mal
data, dose justification, ophthal nol ogy, hemat ol ogy, wurinalysis and
hi st opat hol ogy, not upgradeable. (Shiner, Apostol ou 9/23/85, Martz 11/ 30/ 86)

006 020019. Summary of 034546 in 009

010 and 013 048723, rebuttal/response to CDFA revi ew of 034546 in 009, (no
status change). (Martz 11/ 30/ 86)

COVBI NED CHRONI ¢/ ONCO, RAT

**068 127978 Plutnick, R "2-Year Chronic Toxicity/ Oncogenicity Study in Rats
wi th Mevinphos (MRD 88-331)" (Exxon Bionedical Sciences, Inc., Toxicology
Laboratory, East M| Istone, N. J., Study #233170C, 1/3/94). Mevi nphos techni cal
(purity 85.74% | ot #910072) was adm ni stered by oral gavage 5 days/week to 80
Sprague-Daw ey Crl : CDBRrats (30/ sex/ dose 1-year chroni c and 50/ sex/ dose 2-year
oncogenicity) at levels of 0, 0.025, 0.35, 0.60/0.70 ng/kg/day (dose | owered
in femal es on day 83 due to overt toxicity); conpound-related increase in
nortality in high-dose mal es, apparently due to acute toxicity (ChEinhibition
effects), was seen by study termnation. Cinical signs imediately after
dosi ng i ncl uded trenors and exopht hal nrus. NOEL (for cholinergic signs) =0.025
ng/ kg/ day. Hi gh-dose nmal es (chronic; 1-year sanpling) had chol i nesterase ( ChE)
activity in plasma, RBC and brain that was 57% 6%and 53%/1| ower than control,
respectively; correspondi ng femal es showed reductions of 71% 8% and 55%
respectively (significant reductions also seen in 0.35 ng/kg/day rats). ChE
NOEL = 0.025 nyg/kg/ day. No significant effects on body weight or organ
wei ght s; no significant non-neoplastic findings during gross necropsy or
hi st opat hol ogi ¢ exam nati ons. No Adverse Chronic Effects (no non-ChE rel at ed
findings at the highest dose tested). Although increased |iver adenomas in
hi gh- dose mal es and increased in conbined |iver adenomas and carci nhomas in
femal es achi eved statistical significance, the percentages of aninmals invol ved
were small and the changes were not indicative of a conpound-rel ated effect.
No Adverse Oncogenic Effects. ACCEPTABLE. Kellner, Al dous and Gee, 3/18/94.

051 112087 "Two Year Chronic Toxicity/Oncogenicity Study in Rats
(MRD- 88-331; Mevinphos,"” (InterimReport to -068:127978). No Wrksheet. M
Silva, 4/14/92.
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SUBCHRONI C, RAT

057 119598 "90-Day Subchronic Oal Toxicity Study in Rats with Mevinphos
(MRD- 88-331): 233170B", (R T. Keefe, EXXON Bionedical Sciences, Inc.,
11/ 4/92). Mevi nphos, purity 89.57%(74.48%a i somer and 15. 09%b i somer), was
adm ni stered by oral gavage to 10 mal e Crl: CDBR Sprague-Dawl ey (SD) rats/ group
at 0, 0.05, 0.50, 1.0, or 1.5 ny/kg/day and 10 fermal es/ group at 0, 0.01, 0.05,
0.5 or 0.75 ng/ kg for 90 days. Mortality: 5 males in each of the two hi gh-dose
groups resulted in reduction of dosage from1.5 to 1.0 ng/kg at day 36; one
female in 0.5 ng/ kg group died. dinical signs included pinpoint pupilsin all
but the low dose male group and also trenors, oral discharge and ocul ar
di scharge in the two highest dose groups. Cholinesterase (ChE) inhibition
(plasma and brain) was observed at doses above 0.05 ng/kg. Liver toxicity was
i ndicated with a trend toward increased |liver weights (tw highest dose nal e
and fermale) and hepatocellular vacuolation of centrilobular and m dzonal
hepatocytes in 2 high-dose nales. NOEL = 0.05 ng/kg/day (for ChE inhibition
and system c toxicity). These data support the dose | evels adm ni stered in the
2-year chronic/onco study (-068:127978). No worksheet is needed, since the
study did not identify uni que toxicological concerns, nor did it show a | ower
NOEL than the 2-year study. Data were exam ned by Kishiyama and Kell ner,
3/ 22/ 94.

CHRONI C, DOG

062 123702 Protocol for "A 52-Wek Oal (Capsule) Toxicity Study of
Mevi nphos in the Beagl e Dog" Amvac Chem cal Corporation. This subm ssion
is the protocol for a 1-year dog chronic study that was schedul ed to begin
7/6/93 (final report to be ready by 3/1/95). The sponsor was originally
going to proceed with a 90-day dog study prior to the 1l-year dog study
because of problens with enesis and attaining an MID. I nstead, a
prelim nary study (single nmal e dog) using a nodi fi ed feedi ng/ dosi ng regi nen
revealed that a dose level of 0.5 ng/kg could be tolerated for 6
consecutive days. Based on this result, Amac decided to proceed directly
to the 1-year study; this study is nowin progress. Prelimnary data from
the first 3 nonths and during weeks 13 through 26 were submitted in
-064: 126501 and -070:128430, respectively. No Worksheet. Kel | ner,
3/ 21/ 94.

064 126501 Prelimnary report (covering day O to 3rd nonth) for "A 52-Wek
Oral (Capsule) Toxicity Study of Mevinphos in the Beagle Dog" Amvac
Chem cal Corp. project #85746. Kangas, L. (9/30/93). The author reported
conpound-rel ated effects on RBC and pl asna chol i nesterase (ChE) | evel s at
4 and 12 weeks. Males at 12 weeks had nean RBC ChE | evel s of 105% 112%
89%and 68%of pretreatnent values in the 0, 0.025, 0.25 and 0. 50 ng/ kg/ day
groups, respectively. Corresponding femal e val ues were 78% 109% 55%and
34% respectively. For male plasma ChE, these values were 103% 86% 50%
and 36% and for females they were 99% 88% 53% and 43% of the
pretreatnment | evels, respectively. No other conpound-rel ated effects were
reported; clinical signs consisting of soft feces and enesis were
considered incidental. No Wrksheet. Kellner, 3/21/94.

070 128430 Prelimnary report (covering weeks 13 to 26) for "A 52-Wek O al
(Capsule) Toxicity Study of Mevinphos in the Beagle Dog" Amvac Chem cal
Corp. project #85746. Kangas, L. (1/14/94). The author reported
significant ChEinhibitionin RBCand plasmain nmd- and hi gh-dose ani mal s.
Lowdose nmales also showed significant reductions in ChE activity.
Clinical signs consisted of slightly higher incidence of enesis in the
hi gh-dose animals, therefore the apparent NOEL (excluding ChE enzyne
inhibition) is 0.25 ng/ kg/day. Soft feces were seen in all groups (i.e.,
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this was considered an incidental finding). No ot her conpound-rel ated
effects were reported. No Wrksheet. Kellner, 3/21/94.

045 092717, "Range- Fi ndi ng Study of Mevi nphos Admi nistered Orally to Beagl e
Dogs (Prelimnary Study #1)," (V. Reddy, D.W Arneson, B.W Midnent,
M dwest Research Institute, MRl Project No. 9497-F, 3/26/91). Mevinphos
t echni cal (purity = 89.57% was admnistered orally in capsules at
concentrations of O (corn oil), 0.025, 0.05, 0.25 (elevated to 1.0 ng/kg
on day 14 of dosing), or 0.50 ng/kg to 2 Beagl e dogs/sex/group for three
weeks. NCEL = 0.025 (Decreased plasma cholinesterase values of > 45%in
both sexes at > 0.25 ng/kg. Vomting occurred in both sexes at > 0.05
ng/ kg. Motor activity decreased at > 0.5 ny/kg). These data are
suppl emental . (Kishiyama & Silva, 1/31/92).

045 092716, "Range-Fi ndi ng Study of Mevi nphos Adm nistered Orally to Beagl e
Dogs (Prelimnary Study #2)," (V. Reddy, D.W Arneson, B.W Maidnent,
M dwest Research Institute, MR Project No. 9497-F, 3/26/91). This study
was initiated to test a split dosing systemto reduce enesis and to test
specific areas of the brain for cholinesterase activity. Mevi nphos
technical (89.57% pure) was admnistered orally 1in capsules at
concentrations of O (corn oil) or 0.5 ng/kg/day to 1 Beagl e dog/ sex/ group
once daily and to another |ike set but dosed twice daily (0 and 1.0 ng/ kg
total /animal/day) for 5 days. Vomting seened to be somewhat related to
the anmobunt of treatnents. Appetite (food consunption) and wei ght were
affected in the twice treated group. Cholinesterase was not significantly
af fected by nevinphos. (Kishiyama & Silva, 2/5/92).

009 034547, "Toxi col ogy Studi es on t he O ganophosphorous | nsecti ci de Phosdrin,

Two Year Oral Dosing Experinent with Dogs", (Tunstall Laboratory, Shell

Research LTD, London, #TLGR 0052. 71, Decenber 1971). Phosdrin technical, 60.2%
cis-isonmer, at 0, 0.025, 0.075, 0.25, and 0.75 ng/kg in gelatin capsules in
olive oil, 4/sex/group, no consistent dose rel ated effects observed; no adverse
ef fect noted; apparent NOEL 0.025 ng/ kg/day (CHE inhibition); UNACCEPTABLE

i nconpl ete; deficiencies include dose |evel justification, henatology,

urinal ysis, ophthal nol ogy, individual aninmal data, and histopathol ogy; not

upgr adeabl e. (Shi mer, Apostolou 9/23/85, Martz 11/ 30/ 86).

006 020018. Summary of 034547 in 009
010 and 013 048724, rebuttal/response to DPR review of 34547 in 009, (no
status change). (Martz 11/30/86).
ONCOCGENI CI TY, RAT
See Conbi ned Chronic/Onco Rat (-068:127978)

ONCOGENI €I TY, MOUSE

** 028 073163, "An Eighteen Month Oncogenicity Feeding Study in Mce with
Mevi nphos", (Bio/dynamcs Inc., Project no. 86-3006, 2/23/89). Mevi nphos
technical (purity = 100% m xed in the feed at concentrations of 0 (diet only),
1, 10, or 25 ppm were fed to 50 CD-1 mce/sex/group for approximately 18
nonths. No adverse effect. NCEL = 10 ppm (transi ent decrease in body wei ghts
for both sexes). NOAEL > 25 ppm Cholinesterase i nhibition was not neasured.
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Dose sel ection was based on a 3 nonth study. ACCEPTABLE. (Kishiyam & Silva,
3/ 1/ 90) .

REPRODUCTI ON, RAT

** 050 111291 "Multi-Generation Rat Reproducti on Study MRD-88-331: Mevi nphos, "
(Beyer, B.K., Exxon Bionedical Sciences, Inc., |ID#: 233135, 11/26/91).
Mevi nphos technical was administered via oral intubation (7 days/week) to
Crl:CD BR VAF/ Pl us Sprague-Dawl ey rats (35/sex/group) at O (reverse osnpsis
water), 0.05, 0.1 and 0.5 ng/kg for 2 generations (1 litter/generation).
Reproduction NCEL = 0.1 ng/ kg (There were decreased nunbers of corpora |utea
in P2 dans at 0.5 ng/kg.) Chronic NCEL = 0.1 ng/kg (Pl females at 0.5 ng/ kg
showed ataxia, coarse and fine trenors, oral discharge and pinpoint pupils.
There was a significant decrease in ovaries/body weight at 0.5 ng/kg.) Pup
NOEL = 0.1 ng/ kg (There was a significant decrease in nean pup wei ghts on day
21, survival indices for days 1, 4 and 14 and the lactation index in the P1
generation. There was a significant decrease in mal e pup wei ghts on day 21 and
in day 4 survival index in the P2 generation.) Cholinesterase NCEL = 0.1 ng/ kg
(Plasma (44-60% and brain (41-519% cholinesterase were inhibited at 0.5 ng/ kg
in both sexes for both generations.)

No adverse effect. The study is acceptable. M Silva, 2/20/92.

NOTE: A disclosure statenent for possibl e adverse effects was subm tted by the
registrant (January 18, 1991) in reference to results observed in a
range-finding study (no record #, I1D# SBC-126884-E). In light of the results
of the definitive rat reproduction study (no adverse effects), this docunent
does not need to be further addressed (no worksheet). M Silva, 2/20/92.

009 034549, "3-Ceneration Reproduction Study of Phosdrin Insecticidein Rats",
(HIl Top Research, Inc., Mamville, OChio, #P-5, 10/24/67). Phosdrin
I nsecticide, 60%al pha i soner and 40%r el at ed conpounds; at 0, 1.2, and 24 ppm
in Purina Lab Chowto 10 mal es/ group and 2 femal es/group for 3-generations, 2
litters/generation; no adverse reproductive effect reported; NOCEL > 24 ppm
(nom nal ), UNACCEPTABLE, inconplete; lack of toxicity at high dose, poor pup
survival in F2b control and treated groups; does not include analysis of diet,
dose |l evel justification, and conpl ete histopathol ogy data; not upgradeabl e.
(Shinmer, Parker 9/24/85, Martz 11/ 30/ 86).

006 955232. Summary of 034549 in 009.

010 and 013 048726, rebuttal/response to DPR revi ew of 034549 in 009 (no
status change). (Martz 11/30/86).

TERATOLOGY, RAT

**016 055833, "Mevinphos - A Teratology Study in Rats with Mevinphos",
(Bi o/dynam cs I nc., 85-3009, March 2, 1987). Mevinphos technical, |ot 50826,
12/ 18/ 85, adm nistered by gavage in distilled water to groups of 24 mated
Sprague-Dawl ey rats at levels of 0, 0.2, 0.75, and 1.00 ng/kg on days 6 - 15
of gestation. The initial high dose group, 1.25 ng/kg/day was term nated due
to excessive maternal toxicity (trenors and salivation) was observed at 0.75
and 1. 00 ny/ kg/day, Maternal NCEL = 0.2 ng/kg/day. There was no evi dence of
devel opnental toxicity at any dose | evel, Devel opnental NOEL > 1. 00 ng/ kg/ day.
ACCEPTABLE, no adverse effect. (J. Parker, 4-28-87)
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015 055832. Range finding study for 055833.

TERATOLOGY, RABBI T

** 042 096691, "Teratology Study in Rabbits (MRD 88-331: Mevinphos)", (B.
K. Beyer, Exxon Bionedical Sciences Inc., Laboratory Project |.D. 233134RB,
2/ 22/ 91) . Mevi nphos (89.57% pure), admnistered by oral gavage at
concentrations of 0, 0.05, 0.5 and 1.5 ng/kg/day to artificially insem nated
New Zeal and Wiite rabbits (20/group) on days 7 through 19 of gestation.
Mat ernal NOEL = 0.5 ng/ kg (There was a significant decrease i n body wei ght gain
at 1.5 ng/kg.) ChE NCEL = 0.05 ng/kg (There was a significant decrease in
plasma and RBC ChE at > 0.5 ny/kg.) Devel opnental NOEL = 1.5 ng/kg (No
significant effects were observed at any dose level.) WMaternal body wei ght
gai ns were decreased, but no other toxic effects were observed. Decreases in
plasma and RBC cholinesterase were neasured w thout cholinergic signs.
Al t hough there was littl e evidence of maternal toxicity, the dose sel ection for
this study was justified, based upon the pilot. Oiginally reviewed as
unacceptable (Silva, 2/6/92). Upon subm ssion and review of stability data,
reconputed data fromTable 3, historical control data for fetal malformations
and variations and i nformati on on pregnancy status of ani mal HEB0O54, the study
has been upgraded to acceptabl e status, with no adverse effect indicated. In
addi tion, the cholinesterase data were re-exanm ned and the NOEL was adj usted
to 0.05 ng/ kg, based on plasma ChE inhibition. M Silva, 6/17/92.

009 034548 "Toxicity Studies Wth Phosdrin: Teratol ogical Studies in Rabbits
G ven Phosdrin Orally,"” (Dix, KM and McCarthy, WV., Tunstall Laboratory and
the Statistics Unit of Sittingbourne Research Centre, Shell Research LTD,

London, #TLGR 0016. 74, 4/ 74) . Phosdrin (purity = 71.6% 17. 1%
2- met hoxycar bonyl - 1- net hyl vinyl  di nethyl phosphate in FE Z forns; batch
#ADC/ 73/5) was admnistered in gelatin capsules to mated Dutch rabbits
(30--control and 20/ dose group) at O (corn oil), 0.3 and 1.0 ng/ kg/day during
days 6-18 of gestation. Maternal NCEL = 0.3 ng/kg (7/20 rabbits at 1.0 ng/ kg
exhi bited occasional mld trenors, salivation and signs of organophosphate
toxicity, shortly after dosing--no summary table, no individual data).

Devel opmental NOEL > 1.0 ng/kg (No significant teratogenic effects were
reported at any dose.) This study is not acceptable and not upgradeable
(deficiencies are too numerous to list in the one-liner). A. Apostol ou
(9/23/85), F. Martz (11/30/86) and M Silva, (3/25/92).

006 020017. Summary of 034548 in 009.

010 and 013 048725, rebuttal/response to CDFA revi ew of 034548 in 009;
possi bl e status change, study may be acceptabl e/ upgradeable if nore
information is supplied. (Martz, 11/86).

MUTAGENI CI TY, GNWUJ

** 034 085454, "CHO HGPRT Mutation Assay with Confirmation with Mevinphos”,
(M crobiol ogi cal Associ ates I nc., Laboratory Study No. T8858. 332001, 11/9/89).
Mevi nphos (purity = 74. 48%al pha i somer and 15. 09%beta i soner) was tested with
Chi nese Hanster ovary cells (CHO-K-BH) at concentrations of 0.1, 0.4, 0.6,
0.8, 1.0 pl/mM without S-9 activation and at 0.1, 0.6, 1.2, 1.8, or 2.4 with
Arochl or-induced rat liver S-9 (exposure = 5 hours) in an initial study. In
anot her study the cells were tested with nevinphos at 0.5, 0.6, 0.7, 0.8, 0.9,
or 1.1 without S-9 and 0.6, 0.9, 1.2, 1.4, 1.6, or 1.8 pul/mM wth S-9 in a
repeat assay. Adverse effect (the nunber of nutant/10° cl onabl e cells, without
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S-9increased at 1.0 pul/mM inthe initial test and at 0.9 pl/mM in the repeat
test). Relative cloning efficiency averaged 16-20%and 42%f or nmevi nphos doses

at 1.0 and 0.9 pl/m, respectively. ACCEPTABLE. (Kishiyam & Silva, 2/26/90).

** 030 087669, " Sal nonel | a/ Manmal i an- M crosome Plate | ncorporation
Mut agenicity Assay (Ames Test) with A Confirmatory Assay w th Mevinphos”

(Mcrobiological Associates, Inc., Laboratory study No. T8858.501014,
10/ 23/89). Mevinphos (purity = 74.48% al pha i soner, 15.09% beta i soner) was
used at concentrations of 0 (deionized water), 100, 1000, 3333, 6667 or 10000

ug/ pl ate exposures to Sal nmonella typhinurium strains TA98, TA100, TA1535

TA1537 and TA1538 with and wi t hout netabolic activation (S-9 M x) for 48 hours.
Adverse effect. An increase in TAL100 revertant col oni es was observed at > 3333
ug/ pl ate both with and without S-9. ACCEPTABLE. (Kishiyama & Silva, 2/28/90).

009 034551, "The Miutagenic Effect of O ganophosphate Insecticides on
Escherichia coli", (Tunstall Laboratory, Shell Research LTD, London,
#TLGR. 0034. 71, August, 1971). Phosdrin, 67.3% W cis-isoner, plate
i ncorporation assay with E. coli B/r WP2 in triplicate seeded at 9x10% pl at e;
no reverse nutation reported; UNACCEPTABLE, inconplete, summary information
only;, no data - results as "-" only, lacks dose level selection and
justification and control information. (Green, Parker 5/13/87).

006 035764. Summary of 034551 in 009.
MUTAGEN CI TY, CHROMOSOVE

** 035, 036 090374, 086427 "Chronosone Aberrations in Chinese Hanster Ovary
(CHO Cells Wth Mevinphos,” (M crobiological Associates, Inc., 1/18/90).
Mevi nphos technical (purity = 76%al pha i soner; 13.5%beta i soner) was used in
a chronosone aberration assay using Chinese hanster ovary cells at 0 (vehicle
= cul ture mediumor water), 0.04, 0.08, 0.15, 0.3 and 0.6 ul/mM (w thout S-9;
18 hour treatnment in duplicate) and 0.13, 0.5, 1.0 and 2.0 ul/m (with S-9; 2
hour treatnment in duplicate). A repeat assay was perforned w thout S-9 at
0.15, 0.21, 0.30 and 0.42 ul/mM Mevinphos. Possi bl e adverse effect. The
percent age of Mevi nphos treated cells (no S-9) with chronosone aberrati ons was
significantly increased over the controls at > 0.15 ul/m . This worksheet was
revised wth the addition of CDFA volune/record #: 036/ 086427 which contains
an anal ysis of technical Mevinphos (no separate worksheet). ACCEPTABLE. M
Silva, 5/18/90.

009 034550, "Toxicity Studies with Phosdrin: Dom nant Lethal Assay in Mile
Mce after a Single Oal Dose of Phosdrin", (Tunstall Laboratory, Shel
Research LTD, London #TLGR 0031. 74, July, 1974). Phosdrin, nmethyl 3-(di nmet hoxy
phosphi nyl oxy) crotonate, E-isoner 70.0% batch no. ACD 73/69; single oral dose
In water at 0, 1.5, 3.0, and 6.0 ng/kg to males 12/group, mated 1 nale/3
femal es/ week for 8 weeks; femal es sacrificed 13 days after mati ng; no dom nant
| ethal effects reported; no adverse effect noted; UNACCEPTABLE, not
upgr adeabl e; deficiencies include no MID, no concurrent historical or positive
control, and no individual data. (Shimer, Rensen 9/ 25/ 85).

006 035763. Summary, insufficient information for eval uation.

006 955233. Summary of 034550 in 009.
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010 and 013 048727, rebuttal /response to CDFA revi ew of 034550 in 009, (no
status change). (Martz 11/ 30/ 86).

009 034555, "Toxicity Studies with Phosdrin: Chronpsone Studi es on Bone Marrow
Cells of Mce after Two Daily Oral Doses of Phosdrin", (Tunstall Laboratory,
Shel |l Research LTD, London, #TLGR 0008.74, February 1974). Phosdrin E-isoner
70.0% batch no. ACD 73/69 dosed twice orally on 2 consecutive days in water
8/sex/group at O, 1.5, and 3.0 ng/kg, positive control of 100 ng/kg
cycl ophospham de; colcemd 90 mnutes prior to sacrifice, sacrificed at 8 and
24 hours after dosing 100 cell s/animal; no bone marrow chronosomal aberration
reported; UNACCEPTABLE, not upgradeabl e. (Shinmer, Rensen 9/25/85).

010 and 013 048728, rebuttal /response to CDFA revi ew of 034555 in 009, (no
status change). (Martz 11/ 30/ 86).

MUTAGENI CI TY, DNA

** 035, 036 090373, 086427 "Unscheduled DNA Synthesis in Rat Prinmary
Hepat ocyt es Wth Mevi nphos, ™ (M crobi ol ogi cal Associ ates, Inc., 1/25/90; Study
#:. T8858.380). Mevinphos technical (purity = 76.34% al pha i soner; 13.5%beta
i somer) was used in a UDS assay on primary rat (Fischer 344 or Sprague- Daw ey)
hepat ocytes at 0 (vehicle = Wlliams MdiumE), 0.0003, 0.001, 0.003, 0.01,
0.03, 0.06, 0.1, and 0.3 ul/m for 18-20 hours (3 plates/dose + [3-H Thym di ne
at 10 uG/m/plate). A parallel cytotoxicity test was also perfornmed (3
pl ates/ dose). After treatnment, cells were placed on coverslips and slides were
prepared (50 cells/slide were scored; 3 slides/dose). No adverse effect. No
I ncrease in UDS was observed at any dose. This worksheet was revised with the
addi tion of CDFA volune/record #: 036/086427 which contains an anal ysis of
techni cal Mevi nphos (no separate worksheet). ACCEPTABLE. Vol une 036/ 086427
contains an anal ysis of Mevinphos technical. M Silva, 5/18/90.

009 034552, "Toxicity Studies wth Phosdrin: Effect of Phosdrin on
M cro-Organi sns i nthe Host-Medi ated Assay and in vitro", (Tunstall Laboratory,
Shel | Research LTD London, #TLGR. 0067. 74, Novenber 1974). Techni cal Phosdrin,
81. 9% E-isomer of nethyl 3-(dinmethoxyphosphi noxy) crotonate; spot test on
plates with Serratia marcescens; NIG as positive control; no reversion
reported; no data, summary only; UNACCEPTABLE, not upgradeable. (Shiner,
Rensen 9/ 25/ 85) .

009 034553, "Toxicity Studies wth Phosdrin: Effect of Phosdrin on
M cro-Organi sns i nthe Host-Medi ated Assay and in vitro", (Tunstall Laboratory,

Shel | Research LTD, London, #TLGR 0067. 74, Novenber 1974). Techni cal Phosdri n,

81. 9% E-i somer of nethyl 3-(di met hoxyphosphi noxy) crotonate, invitro study in
triplicate with Saccharonyces cerevisiae at 0, 0.2, 1, 2, and 4 ng/m NIG
positive control; at 1 ng/m increase in conversionrate at adeni ne | ocus after
24 hour incubation; sunmary data only; possible adverse effect (genotoxicity);

UNACCEPTABLE, not upgradeabl e. (Shinmer, Rensen 9/25/85).

009 034554, "Toxicity Studies wth Phosdrin: Effect of Phosdrin on
M cro-Organi sns i nthe Host- Medi ated Assay andin vitro", (Tunstall Laboratory,
Shel | Research LTD, London, #TLGRO067.74, Novenber 1974). Technical Phosdrin
81.9% E-isonmer of nethyl 3-(dinethoxyphosphi noxy) crotonate, host-nedi ated
assay in triplicate, male CF-1 dosed orally at 0, 1.5, and 3.0 ng/kg, EMS
positive control; Saccharonyces cerevisiae D4 injected; sacrificed at 5 hours;
trypt ophan and adeni ne plate assay, no positive effects reported; no adverse
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effect noted; summary data only, UNACCEPTABLE, not upgradeabl e. ( Shi mer
Rensen 9/ 25/ 85) .

006 035762. Summary of 034552, 034553, and 034554 in 009.

NEUROTOXI CI TY, HEN

010 048729. Rebuttal to 034556, in 009, status change: report acceptable with
maj or defi cienci es.

** 053 114192 "Acute Delayed Neurotoxicity Study in Mture Hens Wth
Mevi nphos," (Barrett, D.S., Bio/dynam cs Inc., Departnment of Toxicol ogy, East
MI | stone, NJ, 7/26/88). Mevinphos technical (no purity given, batch #50826)
was adm nistered by gastric intubation to Wite Leghorn pullet hens at O
(distilled water, 6 hens), 12.5 ng/kg (10 hens) and positive control animals
were given TOCP at 750 ng/ kg (4 hens) on days 0 and 21 of the study. Mevinphos
treated animal s received 5-17 s.c. injections of Atropine (0.625 ng/kg) during
the 48 hours after dosing. An injection of 2-PAM (10 ng/kg/injection) was
adm nistered s.c. at approximately 5 & 11 hours after the 2nd dose of
mevi nphos. The positive control was TOCP (750 ny/Kkg). NCEL Del ayed
Neurotoxicity > 12.5 ng/ kg (No significant neurotoxic effects occurred at the
gi ven dose.) No adverse effect. Acceptable. M Silva, 6/23/92.

**009 034556, "Toxicity Studies on the Organophosphorus I nsecti ci de Phosdri n:
An Investigation of the Potential Neurotoxicity of Technical Phosdrin",
(Tunstall Laboratory, Shell Research LTD, London, #TLGR 0047.72, Novenber

1972). Technical Phosdrin (purity 60.2%cis-isoner), O or 7.5 ng/ kg (~LD50)
by oral gavage once on day 1 and 23 with sacrifice on day 43, TOCP positive
control, atropine and protopam protection; no clinical signs of delayed
neurotoxicity in phosdrin group; 3/6 phosdrin hens died after second dose; 1
dead and 3 survivors examned histologically no evidence of delayed
neurotoxicity found. Previously reviewed (AA, 9/23/85) unacceptable and not
upgr adeabl e. Rebuttal accepted, repeat of study woul d not provide additional
i nformati on. Report ACCEPTABLE with major deficiencies. (F. Martz, 12/2/86).

NEUROTOXI CI TY, RAT

**066 126747 Lanb, I. "An Acute Neurotoxicity Study of Mevinphos in Rats" (WL
Research Laboratories, Inc., Ashland, Chio; WL Study # 188006, 10/13/93).

Mevi nphos technical (lot # 910072, 86.55%purity) was adm nistered in a single
oral dose to 27 Sprague-Daw ey Crl:CD® BR rats/sex/dose (except for the 0.025
ng/ kg group which had 17/sex) at levels of 0, 0.025, 0.1, 2.0 and 3.5 ngy/kg.

Conpound rel ated deaths included 1 male and 5 females (3.5 ng/kg); no body
wei ght effects were noted. Cdinical signs (45-mn. after dosage) in the 2.0
and 3.5 ng/kg groups included gait alteration, trenors, salivation,

exopht hal mrus and |l acrimati on. Plasma cholinesterase (ChE) reductions ranged
from 36-39% of control in the 2.0 ng/kg group and 41-50% in the 3.5 ny/kg
group. Brain ChE (brain stemand/ or cerebral cortex, hippocanpus and ol factory
regi on) ranged from 20-25% of control in the 2.0 ng/ kg group and from 19-36%
in the 3.5 ng/kg group; no appreciable RBC ChE reductions were reported.

Possi bl e Adverse Effects: For Functional Observation Battery (FOB) during day
0, hone cage observations included altered posture, clonic convul sions and
trenors primarily in the high-dose rats. Handl i ng observations (FOB)

| acrimation, salivation, decreased respiratory rate (and/or gasping), red
deposits (nose and mouth) and changes in eye promnence. Open field
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observations: inpaired nobility and gait, clonic and tonic convul sions,
trenors, bizarre and/ or stereotypic behavior, decreased arousal and decreased
rearing counts. Sensory observations: air righting reflex (and approach),
touch, startle, tail pinch, pupil and eyeblink reponses. Neur onuscul ar
observations: reduced hindlinb resistance and forelinb grip strength rotarod
per f or mance. Physi ol ogi cal observati ons: I ncreased catal epsy val ues and
decreased body tenperatures; no significant findings during subsequent FOB
observati ons. Reductions in nean anbul atory and total notor activity were
noted on Day O in the 2.0 and 3.5 ng/ kg dosage groups. NOEL = 0.1 ng/kg for
ChE inhibition and neurobehavioral effects. ACCEPTABLE. Kellner and Gee,
2/ 15/ 94.

065 126746 Lanb, |I. "A Range-Fi ndi ng Acute Study of Mevinphos in Rats" (WL
Research Laboratories, Inc., Ashland, Ohio; WL Study # 188005, 10/12/93)
was a range-finding study for the acute neurotoxicity study -066:126747.
The data support the dose range used. No Wrksheet. Kellner, 3/21/94.

SUPPLEMENTAL STUDI ES

053 114188 "21-Day Repeated Dermal Study in the Rabbit," (Trinmmrer, G W,
Exxon Bi onedi cal Sci ences, Inc., NJ, 4/4/90, MRD-88-331). Mevinphos technical
(89.57% pure, Batch #1) was admnistered to New Zealand Wite rabbits
(5/ sex/ dose) on cli pped unabraded skin (5 days/week for 3 weeks--6 hr exposure)
at 0, 0.1, 1.0 and 10.0 ng/kg. Cholinesterase determ nations were perforned
on all animals (RBC, plasma and brain). Dermal NOEL > 10.0 ng/kg (No effects
at any dose.) ChE NOEL = 1.0 ng/kg (Plasma, RBC and brain cholinesterase
| evel s were significantly inhibited at 10.0 ng/kg). Possible adverse effect:
Significant inhibition of brain cholinesterase. M Silva, 6/17/92.



APPENDIX B

Occupational Exposure Assessment



ESTIMATION OF EXPOSURE OF PERSONS IN CALIFORNIA
TO PESTICIDE PRODUCTS THAT CONTAIN
MEVINPHOS

By

Tareq A. Formoli, Associate Pesticide Review Scientist
Tom Thongsinthusak, Staff Toxicologist
Jim Sanborn, Staff Toxicologist

HS-1653, September 28, 1992
First Revision, May 17, 1993
Second Revision, March 7, 1994

California Environmental Protection Agency
Department of Pesticide Regulation
Worker Health and Safety Branch
1020 N Street, Room 200
Sacramento, California 95814

ABSTRACT

Mevinphos is a highly acutely toxic organophosphate insecticide that is used on a variety of
crops, mainly vegetables. There were 438 cases of suspected systemic illness associated with
exposure to mevinphos or tank mixes containing mevinphos in California during 1982 to 1989.
Drift accounted for 61 percent of all the illnesses. Mevinphos residues dissipate rapidly from the
foliage of crops following application. Mevinphos is rapidly absorbed, metabolized, and
excreted after oral or intravenous administration in animals. Dimethyl phosphate (DMP) is a
primary metabolite. A dermal absorption of 16.8 percent was estimated based on a mevinphos
dermal absorption study in rats. The Absorbed Daily Dosage (ADD) of mixer/loader/applicators
using ground rigs was estimated at 3.8 pg/kg/day. The ADDs for pilots, mixer/loaders and
flaggers for aerial application were estimated at 0.5 pg/kg/day, 2.4 pg/kg/day and 0.04
png/kg/day, respectively. Field workers' exposure estimates ranged from negligible to 11.0
png/kg/day.

This exposure assessment was prepared to be included in the Department risk characterization
document for mevinphos because of a low NOEL observed for cholinergic effects in laboratory
animals and in humans.
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PHYSICALICHEMICAL PROPERTIES

Mevinphos, methyl 3-[(dimethoxyphosphinyl)oxyl-2-butenoate is a colorless liquid (molecular
formula C;H30¢P; CAS #7786-34-7). Phosdrin® and Duraphos® are its trade names. The
technical material contains at least 60 percent of the alpha (cis) isomer. It is miscible in water
and several organic solvents except hexane.

Boiling Point (0.03 mm Hg) 99 -103°C
Vapor Pressure (25 °C) 0.0029 mm Hg

Based on the vapor pressure cited above the primary physical form of inhalation exposure for
handlers of mevinphos will be as a vapor.

U.S. EPA STATUS

In 1988, the US Environmental Protection Agency (U.S. EPA) issued guidance for the
reregistration of mevinphos containing pesticide products. Numerous data gaps were identified.
The U.S. EPA also expressed its concerns over the risk posed by the use of mevinphos to
handlers and field workers. The Agency reserved consideration of a special review of mevinphos
at that time until the data became available; however, mevinphos is currently under U.S. EPA's
review.

FORMULATIONS

As of February 8, 1993, there were four mevinphos-containing products registered in California.
These are all liquid concentrate/emulsifiable concentrate formulations. One product contains 100
percent mevinphos, which is equivalent to 10.3 pounds (Ib.) of mevinphos/gallon. The other
three products contain mevinphos in the range of 47 to 50 percent by weight, approximately four
Ib. of active ingredient (a.i.) per gallon of the product.



USAGE

Mevinphos is used as a broad-spectrum insecticide/acaricide on a variety of vegetable, fruit, and
field crops. It is used primarily as a short residual foliar insecticide to "clean up" crops just prior
to harvest. Mevinphos can be applied by air or ground power equipment. All product labels,
except Phosdrin® 4 EC, prohibit the use of handheld application equipment. Mevinphos must be
used through a closed mixing/loading system in California (Title 3, CAC).

A total of 333,790 Ib. of mevinphos was used in California in 1990, primarily on vegetable crops
(PUR, 1992). Approximately one-half of this amount was used on lettuce. Other mevinphos use
crops are shown in Table 1.

Table I

Mevinphos Major Use Crops in California in 1990

Crop Pounds a.i. Percent
Lettuce 169,588 50.8
Cauliflower 34,378 10.3
Broccoli 29,325 8.8
Celery 18,650 5.6
Alfalfa 13,954 42
Grapes 10,491 3.1
Other 57,404 17.2
Total 333,790 100.0

Formoli, WH&S, 1992

The application rates are 0.25 to 1.0 Ib. a.i./acre for vegetable crops, 1.0 to 3.25 Ib. a.i./acre for
fruit, and 0.5 1b. a.i./acre for forage and grain crops. Mevinphos is a restricted use pesticide
because of its high acute toxicity to humans. Therefore, it is for retail sale to and use only by
certified applicators or persons under their supervision.

LABEL PRECAUTIONS

All mevinphos-containing products are toxicity category 1, carrying the signal word
"Danger-Poison". These products are poisonous if ingested, inhaled, or absorbed through the
skin. Mevinphos is rapidly absorbed through the skin. Repeated inhalation or skin contact may,
without symptoms, progressively increase susceptibility to mevinphos poisoning. The following
protective clothing and equipment must be worn during application, repair and cleaning of
equipment, and disposal of mevinphos:



1. Protective suit of one or two pieces, made of cloth or chemical resistant material, that covers
all parts of the body except head, hands, and feet (worn over normal work clothing).
Chemical resistant gloves.

Chemical resistant shoes, or shoe coverings, or boots.

Goggles or face shield.

Hood or wide brimmed hat.

NIOSH/MSHA approved respirator.

AN ol

The following protective clothing and equipment must be worn during mixing/loading:

Long-sleeved shirt and long-legged pants.

Chemical resistant gloves.

Chemical resistant apron.

Shoes and socks.

Goggles or face shield when the system is under pressure.

M

If application is made using an enclosed cab or cockpit the following clothing and equipment
must be worn as an alternative:

1. Long-sleeved shirt and long-legged pants.
Shoes and socks.

3. Chemical resistant gloves must be available in the cab or cockpit, and must be worn during
entry to and exit from the application vehicle. For ground application, all other protective
clothing and equipment required for use during application must be available in the cab and
must be worn when exiting the cab into treated areas.

Human flaggers are strictly prohibited during aerial application unless they are in a totally
enclosed vehicle. Reentry to treated citrus, grapes, peaches and nectarines is prohibited for 4
days. The reentry interval for other treated crops is two days (Title 3, CAC).

WORKER ILLNESSES

Of the 578 illnesses reported that might be due to exposure to mevinphos alone and mevinphos
tank mixed with other cholinesterase inhibiting pesticides, there were 122 definite, 38 probable,
278 possible, and 140 unlikely/unrelated/no symptom cases during 1982 to 1989. The number of
cases in definite, probable, and possible categories is shown in Figure 1. A statistical analysis of
trend for these cases using Sen's nonparametric test (Gilbert, 1987) indicates a significant (0=0.1)
downward trend with an estimated slope of -11.6 (regardless of use trend). The downward trend
is marginally but still significant at o = 0.05. The Mann-Kendall nonparametric test for trend
also supports the conclusion drawn from Sen's test but the later test is preferred when no data are
missing (Gilbert, 1987). Even where the estimate of trend is assumed to have a parametric type
distribution, the linear regression analysis still indicates a noticeable decline (a= 0.05) in cases,
with a regression coefficient of 11.4 and r = 0.78.



There were 438 cases of suspected systemic illness associated with exposure to mevinphos in
California during 1982 to 1989. Of these cases, 109 identified mevinphos as the primary
pesticide and 329 involved exposure to mixtures of mevinphos and other cholinesterase
inhibitors. There were 102 cases involving one or more days of hospitalization and 278 cases
involving one or more lost workdays. Of the 438 cases, 267 cases resulted from drift exposure,
70 cases were associated with application, 52 cases from field residue, 37 cases from direct
exposure, and 12 cases from miscellaneous exposure (O'Malley, 1992).

Drift accounted for 61 percent of all illnesses, mostly as a result of tank mixes. Most of the drift
cases were associated with a foul odor due to the organophosphate pesticides tank mixed with
mevinphos. Mixer/loader/applicators accounted for 16 percent of all illnesses. Most of the
mixer/loader/applicator cases involved direct exposure (O'Malley, 1992).

Figure 1

Mevinphos Yearly Illness Trend In Definite, Probable, and Possible Categories*
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DERMAL ABSORPTION

Preliminary data from a mevinphos dermal absorption study in rats indicate rapid absorption in
all tested dose levels (Jeffcoat 1993). '*C-mevinphos (vinyl) was applied to the back skin of rats
at dose levels of 12.5, 2.5, and 0.4 pg/cm®. The administered skin area was protected by a
non-occluding device equipped with a charcoal-impregnated covering to absorb evaporating
mevinphos. The administered skin area was washed just prior to sacrifice or at ten hours after
the dose application, whichever occurred first. A group of four rats were sacrificed at six, ten,
24, and 48 hours after the dosing for each dose level. For the low dose level, a group of four
animals were also sacrificed at 72 hours after the dosing. Urine, feces, cage wash, expired air,



blood, carcass, administered skin site, skin wash, and protective coverings and traps were
analyzed for radioactivity. Radioactivity levels remained fairly unchanged in all media that were
collected at six, ten, 24, 48, or 72 hours after the dosing, indicating a saturation point at six
hours. The administered skin site contained 33 and 32 percent of the applied radioactivity six
and 48 hours after the dosing, respectively. There was no evidence of bioavailability of
"C-mevinphos bound to the administered skin site six hours after the dosing. The sum of
radioactivity found in urine, feces, cage wash, expired air, blood, and carcass at 48 hours after the
dosing was 15.4 percent of the administered dose. A dermal absorption rate of 16.8 was obtained
after a correction for a 92 +2 percent recovery observed in the study. A dermal absorption rate of
16.8 percent will be used in this document.

METABOLISM

Early metabolism studies have shown that mevinphos is rapidly metabolized and excreted by
cows administered mevinphos orally (Casida et al., 1958). The elimination was mostly in urine.
DMP was the main metabolite from both alpha and beta isomers of mevinphos, together with
small amounts of free carboxylic acid of mevinphos.

Metabolism of mevinphos was also studied in Sprague-Dawley rats (Reddy et al., 1991). Rats
were administered a single dose of '*C-vinyl-mevinphos orally (0.15 mg/kg, 1.5 mg/kg), a single
dose intravenously (0.15 mg/kg), or a multiple (16 days) dose orally. Most of the radioactivity
was eliminated within eight hours of oral or intravenous administration. After 24 hours, 61% to
78% and 14% to 24% of the administered dose was eliminated in the exhaled air (**CO,) and in
urine, respectively. Radioactivity in the feces accounted for only 0.5% to 1.4% of the
administered dose. The level of radioactivity in all tissues together ranged from 5.4% to 7.5% of
the administered dose. Urinary metabolites were identified as O-desmethyl mevinphos acid,
O-desmethyl mevinphos, mevinphos, and unknown, comprising approximately 18% of the
administered dose. The authors suggested that mevinphos hydrolysis yields acetoacetate which is
ultimately converted to '*CO,. Hydrolysis would release an equal amount of DMP. The
suggested metabolic pathway of mevinphos in rats is shown in Figure 2.

DISLODGEABLE FOLIAR RESIDUE

The Worker Health and Safety Branch conducted a study in 1984 in Salinas, California to
monitor dislodgeable foliar residues (DFR) of the alpha isomer of mevinphos on lettuce
cauliflower, and Chinese cabbage (Maddy et al., 1985). Mevinphos (Phosdrin® 4E) was used in
tank mixes with other pesticides. The rates of application were 0.5 Ib. a.i./acre on head lettuce,
0.25 Ib. a.i./acre on Chinese cabbage, and 1.0 1b. a.i./acre on cauliflower and leaf lettuce. The
pesticides were diluted in 60 to 100 gallons of water per acre and applied using ground rigs with
boom sprayers. Leaf samples were collected prior to the application and at several intervals
following the applications of mevinphos. Samples were kept on ice and delivered to a mobile
laboratory within one hour of collection. Foliar residues were dislodged using a water/dioctyl
sodium sulfosuccinate solution and extracted from this aqueous solution into an organic solvent.



Residues were analyzed using a gas-liquid chromatograph. A linear regression from the

observed residues was developed for each crop and is shown in Table 2.

Table 2

Dislodgeable Foliar Residues of the Alpha Isomer of Mevinphos on Lettuce, Cauliflower and

Chinese Cabbage during 1984 in Salinas

Predicted Dislodgeable Foliar Residues (1g/cm?)

Lettuce Cauliflower Chinese

Leaf Head Mature Young Cabbage
Initial Deposition 0.363 0.239 0.086 0.161 0.666
At 48 hours Post 0.036 0.009 0.019 0.029 0.122
Application
At Harvest neg. 0.009 0.009 0.012 0.122
PHI (days) 7-10 2-4 3 3 2-3
ty2 (hours) 14 10 22 20 20
1 0.69 0.82 0.88 0.76 0.71
n 12 18 27 27 12

PHI - Preharvest Interval
n - number of samples
neg - negligible (<0.0001 pg/cm?)

Formoli, WH&S, 1992

The dissipation of mevinphos on lettuce, cauliflower, and celery was monitored by Worker
Health and Safety Branch in the summer and fall of 1990 (Spencer et al., 1991). In general,
dissipation was rapid. All June applications were made by helicopter and the October
applications were made by either helicopter or ground rig. Mevinphos was used at a rate of 0.25
to 0.5 1b. a.i./acre. Samples were taken prior to the application and at several intervals
post-application. The samples were extracted within a few hours and stored frozen until delivery
to the laboratory. Dislodgeable foliar residues of both isomers (alpha and beta) of mevinphos
were summed and reported. The reported data were analyzed using linear least squares
regression on the natural log of the total residues versus time of post-application. The results are

shown in Table 3.



Table 3

Dislodgeable Foliar Residues of Both Alpha and Beta Isomers of Mevinphos on Lettuce
Cauliflower, and Celery during 1.990 Seasons in Monterey County

Predicted Dislodgeable Foliar Residues (ng/cm?)

Lettuce Cauliflower Celery

June Oct. June Oct. June Oct.
Initial Deposition 0.066 0.027 0.304 0.160 0.051 0.074
At 48 hours post 0.016 0.006 0.155 0.025 0.018 0.009
application
At harvest 0.016 0.006 0.111 0.010 0.011 0.003
PHI (days) 2-4 2-4 3 3 3-5 3-5
tis (hr) 23 22 50 18 31 16
r? 0.55 0.15 0.54 0.84 0.59 0.75
n 133 133 50 50 36 36

Formoli, WH&S, 1992

No mevinphos DFR studies are available in the Department of Pesticide Regulations (DPR) files
on grapes or other fruit crops. Use of mevinphos on grapes contributed 3.1 percent to the total
use reported for 1990. The use on other fruit crops is very limited. The DFR on grapes and fruit
trees were assumed to be equivalent to those of vegetable crops. The assumed DFR value
(geometric mean) at the expiration of reentry interval was adjusted for maximum labeled
application rate of 1 Ib. a.i./acre for grapes, 2.5 Ib. a.i./acre for citrus peaches and nectarines, and
3.25 Ib. a.i./acre for apples. The adjusted DFR values at reentry were 0.006 pug/cm? for gapes,
0.014 pg/cm? for peaches, nectarines, and citrus, and 0.15 pg/cm? for apples.

WORKER EXPOSURE

Ground Application

A mevinphos mixer/loader/applicator exposure study monitored daily (24-hr) DMP urinary
excretion of 45 workers for six days during the peak use season in 1992 in Salinas, California
(Krieger et al., 1993). This study was determined scientifically flawed and inappropriate for
exposure assessment of mevinphos (Whalan, 1993; O'Malley, 1993; Fukuto, 1993; Oshima,
1993, Sanborn, 1993). There is no other mevinphos ground handler exposure studies available.
Surrogate data are used as an alternative to estimate ground mixer/loader/applicators exposure to
mevinphos. Because of the critical factors that must be considered in use of appropriate
surrogate data, the choices are very limited. A study that monitored the exposure of workers to




oxydemeton-methyl was selected as the appropriate surrogate data to estimate ground handlers'
dermal exposure to mevinphos, considering the following factors:

1. Data availability.

2. Both chemicals are liquid at room temperature.

3. Both chemicals are water and organic solvent soluble.

4. Both chemicals have a boiling point of 100 to 106 °C.

5. Identical end-use formulations.

6. Identical rates of application.

7. ldentical crop uses.

8. Identical application method and equipment.

9. Identical use restrictions (closed system mixing/loading).
10. Comparable personal protective equipment requirements.

In this study, an emulsifiable concentrate formulation of oxydemeton-methyl was applied at a
rate of 0.5 to 0.75 1b. a.i./acre to cabbage, broccoli, cauliflower, and Brussels sprouts, using
either boom-type ground sprayers or airplanes (Oshita et al., 1988). A total of eleven workers
were monitored during 24 applications. Each worker wore a shirt, long pants, socks, and cloth
coveralls. Chemical resistant gloves, boots, rainsuit or standard Tyvek coveralls, hat, respirator,
and a face shield or goggles were worn consistent with the use permit conditions. The
mixing/loading operation was a closed system. Dosimeters were placed at several locations both
under the cloth coveralls (protected) and outside of the rainsuits (unprotected). Hand exposure
was measured using hand washes and knit nylon gloves worn under chemical resistant gloves.
Chemical resistant gloves were worn only during mixing/loading and repair but not during
application. Portable personal air sampling pumps were worn by the workers to sample air
concentration. There were four applications using an enclosed cab, 17 applications using open
cab spray rigs, and three applications by airplane. Dermal exposure was estimated based on
residues found on protected dosimeters. Dosimeters with no detectable residues were assumed at
1/2 the minimum detectable level (MDL = 0.2 pg/sample). Body surface area and body weight
as described in the exposure assessment guideline (Thongsinthusak et al., 1993) were used to
calculate dermal exposure. Detectable levels of oxydemeton-methyl were found in the air
samples (;nly during six of the 24 exposure periods but at very low levels (0.76 pg/m’ to

4.8 ng/m’).

Because of the relatively high vapor pressure of mevinphos, inhalation exposure from the
oxydemeton-methyl study is not an appropriate surrogate to estimate workers inhalation exposure
to mevinphos. As a conservative measure, it was assumed that a ground mixer/loader/applicator
(closed system mixing/loading and closed-cab application without respirator or open-cab
application with respirator) will have the same level of inhalation exposure as a mevinphos
mixer/loader of aerial application (see Table 5).

Dermal and inhalation exposure of mixer/loader/applicators using open-cab or closed-cab
application equipment is shown in Table 4.



Table 4

Estimating Ground Mixer/Loader/Applicator
Exposure to Mevinphos Based on Surrogate Data

Work Task Application Equipment Dermal exposure Inhalation exposure =~ ADD*

ug/person/day ng/kg/day
M/L/A (n=17) Open-cab 984 (£2.20)** 40.0 3.8
M/L/A (n=4) Closed-cab 805 (+1.90)** 40.0 3.2

* Dermal absorption of 16.8 percent, body weight of 75.9 kg, eight-hour workday, 50 percent
inhalation uptake, adjusted for 1 1b. a.i./acre.
**Geometric mean and standard deviation (log-normally distributed).

Personal protective equipment consisting of long-sleeved shirt, long-legged pants, Tyvek
coveralls or rainsuit, chemical resistant gloves (during mixing/loading only), boots, hat,
respirator (during open-cab application), and face shield or goggles.

Formoli WH&S, 1993

The use of mevinphos by airblast application equipment is not prohibited on the product label.
However, it is not customary in California to use mevinphos by airblast. Application of
mevinphos by such equipment in the past had been observed to associate with illness to workers
(Ibarra, 1992).

Aerial Application

The estimates of exposure of mixer/loaders, pilots, and flaggers during aerial applications of
mevinphos were obtained from studies conducted in Monterey and Imperial counties in 1991
(Maddy et al., 1981 and 1982).

For the study in Monterey County, an experienced crew of one major aerial pest control operator
firm participated in a 3-day monitoring program. This firm had an excellent record of
compliance with established safe use regulations and work practices. A closed system was used
in mixing and loading mevinphos and transferring the resulting application mixture to the
helicopter. The system had a manually operated probe to transfer the pesticide from the
concentrate containers into the mix tank. A pump was used to load the application mixture to a
helicopter, which took place every five to seven minutes.

The mixer/loaders wore shirts and pants under clean long-sleeved and long-legged coveralls,
heavy rubber gloves, and rubber boots. Respirators were worn by all workers with the exception
of the pilot on day two. Dermal and inhalation exposures were monitored. Patches were
constructed of an outer layer of seven-ounce 65 percent Dacron polyester, 35 percent cotton twill
and an inner layer of 100 percent cotton gauze backed by aluminum foil. Each patch had an
exposed area of 49 cm?. Patches were placed on the back of the neck, on each upper arm, on



each thigh, and on each side of the chest. Cotton gauze and outer cloth patches were analyzed
separately. Pre- and postexposure hand rinses were performed using 250 mL distilled water.
Inhalation exposure monitoring was accomplished by using a MSA Model S portable air pump
drawing air at a rate of 1 liter per minute from the worker's breathing zone. The monitoring
period ranged from 1.13 to 2.80 hours. Worker exposure estimates (Table 5) were extrapolated
from exposures during these monitoring periods to a seven-hour workday. A seven-hour
workday was used under the assumption that workers had to travel and prepare equipment and
chemicals prior to and during the operation. This exposure time was also used by the referenced
studies (Maddy, 1981 and 1982).

Dermal exposures were estimated from residues found in gauze pads. Half of the MDL (MDL =
0.005 pg/cm?) was used when the residue in the gauze pad indicated "ND". A clothing
protection factor of 90 percent was assumed when cloth pad residue also indicated "ND" (Reinert
etal., 1986). Thigh and leg dermal exposures were extrapolated from the mean residues in gauze
pads attached to thighs. Body surface areas, inhalation rate, and male body weight reported in
the exposure assessment guidelines (Thongsinthusak et al., 1993) were used in the estimation of
exposure. Exposure estimates in Table 5 reflect the requirements of engineering controls and
protective clothing by the current regulations and product labels. Enclosed cab or cockpit was
assumed to provide 90 percent protection for dermal and inhalation exposure (Thongsinthusak et
al., 1991). Chemical resistant aprons worn by the mixers/loaders are assumed to provide 50
percent protection of the body exposure (exclude head, face, neck and hands). Goggles or face
shields provide approximately 25 percent protection to the head, face, and neck (H F, N).

The second study was conducted in Imperial County and utilized fixed-wing airplanes where
reloading of the airplanes took place every 30-40 minutes. Monitoring of worker exposure was
done during routine commercial applications. One aerial pest control operator firm was
monitored for a period of four days. Monitoring methods were similar to that used in the first
study. The duration of monitoring ranged from 0.97 to 2.18 hours. Results in Table 5 for
fixed-wing airplanes also represent the engineering controls and protective clothing as required
by current regulations and the product labels. The seven-hour exposure estimates (Table 5) for a
typical workday were extrapolated from exposures during these monitoring periods.



Table 5

Exposure of Mixers/loaders, Flaggers
and Pilots to Mevinphos During Aerial Application®

Exposure (ug/7-hr day)

Dermal ADDP
Work Task H.F.N. Body Hands  Total Inhalation  (ug/kg/day)
Helicopters
Mixer/loader® (n=3) 287 334 325 1006+5.4 18+1.4 2.4+5.0
Pilot! (n=3) 80 42 80 207+1.6  8+1.6 0.5+1.6
Fixed-wing airplanes
Mixer/loader® (n=4) 18 18 424  584+2.3 35+2.1 1.6+2.2
pilot® (n=4) 27 24 10 65+4.0  43+1.8 0.5+2.2
Flagger® (n=7) 3 4 2 11+13.0 1+13.8 0.04+11.3
a Geometric mean =+ standard deviation. Total dermal exposure was calculated from total

exposure of each worker, e. i. H.F.N. + Body + Hands. Body exposure excludes head (H),
face (F), neck (N), and hand exposure.

The dermal absorption is 16.8 percent. Body weight is 75.9 kg. Inhalation uptake and
inhalation absorption are 50 percent (Raabe, 1988) and 100 percent, respectively.

M/Ls: Engineering controls and clothing requirements - closed mixing and loading system,
long-sleeved shirt, long-legged pants, chemical resistant gloves, chemical resistant apron,
shoes and socks. Goggles or face shield must be worn when the system is under pressure.
Pilot: Engineering controls and clothing requirements - enclosed cockpit, long-sleeved shirts,
long-legged pants, shoes and socks.

Flaggers: Engineering controls and clothing requirements - totally enclosed vehicle,
long-sleeved shirts, long-legged pants, shoes and socks.

Thongsinthusak, WH&S, 1993

Applications Using Hand-Held Equipment

A mevinphos exposure study of greenhouse workers was conducted in Finland in 1990
(Jauhiainen et al., 1992). Applicators used high pressure or knapsack sprayers to apply
mevinphos to ornamentals. Significant decreases from the baselines were observed in RBC and
plasma cholinesterase activities of applicators. Urinary DMP peaked 18 hours after the
application and dropped below the detection limit of 0.02 pg/mL two days after the application.
Urinary DMP 18 hours after the application was measured at 0.11 pug/mL for the applicator with
26% and 29% reduction in RBC and plasma cholinesterase activities, respectively. Mevinphos is
no longer registered in California for use in the greenhouse.

Field Worker Exposure

The reentry interval for vegetable crops is 48 hours. However, harvesting is not permitted until
the preharvest interval (PHI) has expired. The PHI varies with crop and the rate of application.



A study of lettuce harvesters' exposure to folpet estimated dermal transfer factors of 710
cm?hour and 364 cm*hour during cutting and packing of lettuce, respectively (Blewett et al.,
1989). A transfer factor of 710 cm?*/hour was used to estimate vegetable crop harvesters'
exposure to mevinphos. Exposure was calculated by multiplying the DFR values at the
expiration of PHI for each crop by the transfer factor (710 cm*hour).

The PHIs for mevinphos treated fruit trees in California are analogous to their respective reentry
intervals. The PHI for grapes is five days but the reentry interval for other work activities is four
days. Dermal transfer factors of 3,250 cm?hr, 3,635 cm?/hr, and 9,500 cm*hr were calculated
for grape suckering/pulling leaves, girdling, and cane turning, respectively (Haskell, 1992).
These transfer factors were based on propargite, methomyl, and captan worker exposure studies
during these work activities in grapes. Dermal transfer factors of 4,180 cm*hr and 3,315 cm*hr
were calculated for harvesting and thinning fruit trees (Formoli and Fong, 1993). The transfer
factor for harvesters and thinners were calculated based on azinphos-methyl worker exposure
studies during these work activities in apples, peaches, and nectarines. The exposures to field
workers of grapes and fruit trees were calculated using the DFR values estimated at DFR section
of this document. The estimates of exposure shown in Table 6 are for an eight-hour workday.

Table 6

Estimate of Field Workers' Exposure to Mevinphos

PHI DFR Transfer ADD
Activity Crop days pug/cm? cm?/hr ng/kg/day
Harvesting Lettuce (Head) 2 0.016 710 0.20
Harvesting Lettuce (Leaf) 7 neg 710 neg
Harvesting Cauliflower 3 0.111 710 1.40
Harvesting  Celery 3 0.011 710 0.14
Harvesting Chinese Cabbage 2 0.122 710 1.53
Harvesting Peaches, 4 0.014 4,180 1.04
Nectarines, Citrus
Thinning Peaches, 4k 0.014 3,315 0.82
Nectarines, Citrus
Harvesting  Apples 2% 0.150 4,180 11.10
Thinning Apples 2% 0.150 3,315 8.81
Suckering grapes 4k 0.006 3,250 0.35
Girdling rapes 4k 0.006 3,635 0.39
Cane turning  grapes 4k 0.006 9,500 1.01

* Eight-hour workday, 75.9 kg body weight and 16.8% dermal absorption.
** Reentry interval
neg = negligible

Formoli, WH&S, 1992



Table 7

Estimated Mevinphos
Absorbed Daily Dosages for Different Work Activities

Application ADD AADD*
Task Equipment Crop png/kg/day png/kg/day
Pilot Aerial Artichoke 0.5 0.03
M/L Aerial Vegetable 2.4 0.14
Flagger Aerial Artichoke 0.04 0.002
M/L/A Ground Vegetables 3.8 0.22
Harvesters Vegetables neg. - 1.5 neg. - 0.09
Field workers Fruit trees 0.8-11.1 0.05-0.64
Field workers Grapes 0.4-1.0 0.02-0.06

* 21 workdays a year (Haskell, 1993).

Clothing and Equipment:

M/L/As: Closed mixing and loading system, long-sleeved shirt, long-legged pants, Tyvek
coveralls or rainsuits, chemical resistant gloves, chemical resistant shoes or boots, goggles or
face shield, a hat, and a NIOSH/MSHA approved respirator.

M/Ls (aerial): Closed mixing and loading system, long-sleeved shirt, long-legged pants, chemical
resistant gloves, chemical resistant apron, shoes and socks. Goggles or face shield when the
system is under pressure.

Flaggers: Totally enclosed vehicle, long-sleeved shirts, long-legged pants, shoes and socks.
Pilots: Cockpit, long-sleeved shirts, long-legged pants, shoes and socks.

Vegetable harvesters: Long- or short-sleeved shirt, long-legged pants, gloves and shoes.

Grape and fruit tree field workers: Long-sleeved shirt, long-legged pants, and shoes.

neg - negligible

Formoli, WH&S, 1993
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Agure 2

Possible Metabolic Pathway of Mevinphos In Sprague-Dawley Rats®
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* Adopted from Reddy, 1991.
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DPR Monitoring 1989-1991

Commodity Sample High Average

# (ppm) (ppm)
Apples 981 0.11 0.0051 + 0.0033
Artichokes 174 0.91 0.026 + 0.105
Beans 575 0.01 0.005
Beets 160 0.37 0.0073 + 0.029
Bok Choy 107 0.01 0.005
Broccoli 376 0.3 0.0062 + 0.017
Brussels Sprts 175 0.01 0.005
Cabbage 460 0.42 0.0059 + 0.019
Cantaloupe 359 0.01 0.005
Carrots 364 0.01 0.005
Casaba 8 0.01 0.005
Cauliflower 232 0.05 0.0052 + 0.0029
Celery 518 0.18 0.0053 + 0.0077
Cherry 135 0.01 0.005
Collards 114 0.54 0.023 + 0.078
Corn 488 0.01 0.005
Cucumber 960 0.01 0.005
Eggplant 292 0.27 0.0066 + 0.018
Endive 68 0.77 0.021 + 0.099
Grapes 1174 0.01 0.005
Grapefruit 342 0.01 0.005
Honeydew 151 0.01 0.005
Kale 61 0.01 0.005
Kumquats 12 0.01 0.005
Lemons 279 0.01 0.005
| Lettuce 816 0.5 0.021 + 0.073
h Lettuce 649 0.5 0.017 + 0.06
unsp. Lettuce 116 0.5 0.018 + 0.057
Limes 272 0.01 0.005
Mustard 77 0.49 0.015 + 0.059
Okra 76 0.01 0.005
Oranges 560 0.01 0.005
Parsley 40 0.15 0.009 + 0.022
Peach 335 0.01 0.005
Pear 575 0.1 0.005 + 0.005
Peas 361 0.01 0.005
Pepper 1023 0.1 0.005 + 0.005
Plums 332 0.01 0.005
Potatoes 1079 0.01 0.005
Raspberry 81 0.01 0.005
Spinach 490 0.01 0.005
Strawberry 367 0.48 0.006 + 0.025
Summer Squash 218 0.01 0.005
Turnip green 17 0.5 0.034 +0.12
Turnip root 46 0.01 0.005
Walnuts 3 0.01 0.005
Watercress 29 0.01 0.005
Watermellon 44 0.01 0.005

FDA Monitoring

Sample
#

B

10

33

1041
39
21

82

High
(ppm)

0.22
0.01

0.025

0.2

0.17
0.17

0.002

0.01

0.5
0.5
0.5

0.25
0.065

Average
(ppm)

0.116 + 0.077

0.109 + 0.069

0.11 + 0.054
0.073 + 0.054

0.55 + 0.49
0.002

0.139 + 0.177
0.01

0.31 + 0.26

0.14 + 0.36
0.28 + 0.24
0.12 + 0.17

0.51+0.70

0.25
0.024 + 0.021

0.15
0.18 + 0.24
0.28 + 0.24

0.34 + 0.30
0.37 + 0.20

0.55 + 0.45
0.005



ACUTE EXPOSURE ANALYSI S (EX4) FOR Mevi nphos Section 3 Registration
RESI DUE FI LE NAME: MVI NFSAX  Anal ysis Date 09-07-1993

DPR NCEL = 0.025 MJ KG BODY WI- DAY

COMMENT 1: Residue values from nonitoring data

COMMENT 2: Al'l | abel -approved uses for nevi nphos

U S. PCOP - ALL SEASONS

ESTI MATED PERCENT OF ~ ccmmmmmmmmmmmmommmmomcaoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MJ KG BODY WI/ DAY  MARG N OF SAFTEY

95. 8% 0. 000466 54

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000033 764 20.0 0. 000677 37
80.0 0. 000072 348 10.0 0. 001077 23
70.0 0. 000123 203 5.0 0. 001541 16
60.0 0. 000181 138 2.5 0. 002178 11
50.0 0. 000264 95 1.0 0. 003427 7
40.0 0. 000364 69 0.5 0. 004559 5
30.0 0. 000498 50 0.0 0. 050906 0

MEAN DAI LY EXPOSURE PER USER- DAY
ESTI MATED PERCENT OF  ccmmmmmmmmmmmcmmmmoomcaoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY  MARG N OF SAFTEY

96. 9% 0. 000484 52

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000032 770 20.0 0. 000709 35
80.0 0. 000073 343 10.0 0. 001107 23
70.0 0. 000129 194 5.0 0. 001608 16
60.0 0. 000194 129 2.5 0. 002319 11
50.0 0. 000287 87 1.0 0. 003474 7
40.0 0. 000393 64 0.5 0. 004637 5
30.0 0. 000535 47 0.0 0. 012749 2



ACUTE EXPOSURE ANALYSI S (EX4) FOR Mevi nphos Section 3 Registration
RESI DUE FI LE NAME: MVI NFSAX  Anal ysis Date 09-07-1993

DPR NCEL = 0.025 MJ KG BODY WI- DAY

COMMENT 1: Residue values fromnonitoring data

COMMENT 2: Al'l | abel -approved uses for nevi nphos

ESTI MATED PERCENT OF ~ ccmmmmmmmmmmmmommmmomcaoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY  MARG N OF SAFTEY

97. 9% 0. 000393 64

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000041 609 20.0 0. 000572 44
80.0 0. 000078 322 10.0 0. 000946 26
70.0 0. 000122 205 5.0 0. 001363 18
60.0 0. 000171 147 2.5 0. 001799 14
50.0 0. 000244 102 1.0 0. 002711 9
40.0 0. 000323 77 0.5 0. 003488 7
30.0 0. 000422 59 0.0 0. 007109 4

MEAN DAl LY EXPOSURE PER USER- DAY
ESTI MATED PERCENT OF ~ csmmmmmmmmmmcmmmmmommeoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY ~ MARG N OF SAFTEY

96. 5% 0. 000469 53

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000035 719 20.0 0. 000681 37
80.0 0. 000076 331 10.0 0. 001065 23
70.0 0. 000129 194 5.0 0. 001503 17
60.0 0. 000189 133 2.5 0. 002142 12
50.0 0. 000271 92 1.0 0. 003402 7
40.0 0. 000372 67 0.5 0. 004592 5
30.0 0. 000503 50 0.0 0. 050906 0



ACUTE EXPOSURE ANALYSI S (EX4) FOR Mevi nphos Section 3 Registration
RESI DUE FI LE NAME: MVI NFSAX  Anal ysis Date 09-07-1993

DPR NCEL = 0.025 MJ KG BODY WI- DAY

COMMENT 1: Residue values fromnonitoring data

COMMENT 2: Al'l | abel -approved uses for nevi nphos

ESTI MATED PERCENT OF ~ ccmmmmmmmmmmmmommmmomcaoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY  MARG N OF SAFTEY

91. 1% 0. 000476 53

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000024 1037 20.0 0. 000698 36
80.0 0. 000050 496 10.0 0. 001213 21
70.0 0. 000093 269 5.0 0. 001783 14
60.0 0. 000149 168 2.5 0. 002692 9
50.0 0. 000217 115 1.0 0. 003984 6
40.0 0. 000319 78 0.5 0. 005072 5
30.0 0. 000478 52 0.0 0. 011131 2

MEAN DAl LY EXPOSURE PER USER- DAY
ESTI MATED PERCENT OF ~ csmmmmmmmmmmcmmmmmommeoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY ~ MARG N OF SAFTEY

95. 9% 0. 000443 56

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000027 935 20.0 0. 000665 38
80.0 0. 000059 421 10.0 0. 001009 25
70.0 0. 000106 236 5.0 0. 001500 17
60.0 0. 000157 159 2.5 0. 002068 12
50.0 0. 000250 100 1.0 0. 003082 8
40.0 0. 000369 68 0.5 0. 004274 6
30.0 0. 000492 51 0.0 0. 007066 4



ACUTE EXPOSURE ANALYSI S (EX4) FOR Mevi nphos Section 3 Registration
RESI DUE FI LE NAME: MVI NFSAX  Anal ysis Date 09-07-1993

DPR NCEL = 0.025 MJ KG BODY WI- DAY

COMMENT 1: Residue values fromnonitoring data

COMMENT 2: Al'l | abel -approved uses for nevi nphos

ESTI MATED PERCENT OF ~ ccmmmmmmmmmmmmommmmomcaoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY  MARG N OF SAFTEY

47. 2% 0. 000796 31

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000057 438 20.0 0. 001480 17
80.0 0. 000083 302 10.0 0. 001851 14
70.0 0. 000270 93 5.0 0. 002037 12
60.0 0. 000416 60 2.5 0. 002756 9
50.0 0. 000568 44 1.0 0. 003505 7
40.0 0. 000785 32 0.5 0. 003759 7
30.0 0. 001000 25 0.0 0. 004014 6

MEAN DAl LY EXPOSURE PER USER- DAY
ESTI MATED PERCENT OF ~ csmmmmmmmmmmcmmmmmommeoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY ~ MARG N OF SAFTEY

65. 1% 0. 001219 21

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000135 185 20.0 0. 001907 13
80.0 0. 000262 95 10.0 0. 002578 10
70.0 0. 000421 59 5.0 0. 003288 8
60.0 0. 000592 42 2.5 0. 005657 4
50.0 0. 000759 33 1.0 0. 009184 3
40.0 0. 001000 25 0.5 0. 009874 3
30.0 0. 001318 19 0.0 0. 010565 2



ACUTE EXPOSURE ANALYSI S (EX4) FOR Mevi nphos Section 3 Registration
RESI DUE FI LE NAME: MVI NFSAX  Anal ysis Date 09-07-1993

DPR NCEL = 0.025 MJ KG BODY WI- DAY

COMMENT 1: Residue values fromnonitoring data

COMMENT 2: Al'l | abel -approved uses for nevi nphos

ESTI MATED PERCENT OF ~ ccmmmmmmmmmmmmommmmomcaoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY  MARG N OF SAFTEY

98. 2% 0. 000317 79

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000026 956 20.0 0. 000549 46
80.0 0. 000050 502 10.0 0. 000817 31
70.0 0. 000080 314 5.0 0. 001038 24
60.0 0. 000118 211 2.5 0. 001216 21
50.0 0. 000185 135 1.0 0. 001748 14
40.0 0. 000274 91 0.5 0. 002478 10
30.0 0. 000370 68 0.0 0. 003771 7

MEAN DAl LY EXPOSURE PER USER- DAY
ESTI MATED PERCENT OF ~ csmmmmmmmmmmcmmmmmommeoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY ~ MARG N OF SAFTEY

96. 9% 0. 000430 58

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000056 443 20.0 0. 000614 41
80.0 0. 000097 257 10.0 0. 001055 24
70.0 0. 000154 162 5.0 0. 001351 19
60.0 0. 000202 124 2.5 0. 001528 16
50.0 0. 000270 93 1.0 0. 002215 11
40.0 0. 000416 60 0.5 0. 002611 10
30.0 0. 000507 49 0.0 0. 003137 8



ACUTE EXPOSURE ANALYSI S (EX4) FOR Mevi nphos Section 3 Registration
RESI DUE FI LE NAME: MVI NFSAX  Anal ysis Date 09-07-1993

DPR NCEL = 0.025 MJ KG BODY WI- DAY

COMMENT 1: Residue values fromnonitoring data

COMMENT 2: Al'l | abel -approved uses for nevi nphos

ESTI MATED PERCENT OF ~ ccmmmmmmmmmmmmommmmomcaoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY  MARG N OF SAFTEY

94. 9% 0. 000777 32

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000058 429 20.0 0. 001072 23
80.0 0. 000125 199 10.0 0. 001652 15
70.0 0. 000211 119 5.0 0. 002163 12
60.0 0. 000306 82 2.5 0. 003439 7
50.0 0. 000426 59 1.0 0. 006550 4
40.0 0. 000575 43 0.5 0. 009871 3
30.0 0. 000787 32 0.0 0. 050906 0

MEAN DAl LY EXPOSURE PER USER- DAY
ESTI MATED PERCENT OF ~ csmmmmmmmmmmcmmmmmommeoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY ~ MARG N OF SAFTEY

98. 1% 0. 000499 50

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000037 677 20.0 0. 000761 33
80.0 0. 000086 292 10.0 0. 001201 21
70.0 0. 000152 165 5.0 0. 001550 16
60.0 0. 000228 110 2.5 0. 002008 12
50.0 0. 000321 78 1.0 0. 003038 8
40.0 0. 000439 57 0.5 0. 004334 6
30.0 0. 000591 42 0.0 0. 007547 3



ACUTE EXPOSURE ANALYSI S (EX4) FOR Mevi nphos Section 3 Registration
RESI DUE FI LE NAME: MVI NFSAX  Anal ysis Date 09-07-1993

DPR NCEL = 0.025 MJ KG BODY WI- DAY

COMMENT 1: Residue values fromnonitoring data

COMMENT 2: Al'l | abel -approved uses for nevi nphos

ESTI MATED PERCENT OF ~ ccmmmmmmmmmmmmommmmomcaoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY  MARG N OF SAFTEY

97. 1% 0. 000367 68

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000025 981 20.0 0. 000540 46
80.0 0. 000059 423 10.0 0. 000837 30
70.0 0. 000102 244 5.0 0. 001211 21
60.0 0. 000147 171 2.5 0. 001570 16
50.0 0. 000205 122 1.0 0. 003337 7
40.0 0. 000280 89 0.5 0. 004645 5
30.0 0. 000393 64 0.0 0. 007654 3

MEAN DAl LY EXPOSURE PER USER- DAY
ESTI MATED PERCENT OF ~ csmmmmmmmmmmcmmmmmommeoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY ~ MARG N OF SAFTEY

96. 4% 0. 000378 66

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000028 881 20.0 0. 000577 43
80.0 0. 000060 413 10.0 0. 000867 29
70.0 0. 000108 232 5.0 0. 001161 22
60.0 0. 000167 150 2.5 0. 001653 15
50.0 0. 000238 105 1.0 0. 002367 11
40.0 0. 000318 79 0.5 0. 003496 7
30.0 0. 000432 58 0.0 0. 006148 4



ACUTE EXPOSURE ANALYSI S (EX4) FOR Mevi nphos Section 3 Registration
RESI DUE FI LE NAME: MVI NFSAX  Anal ysis Date 09-07-1993

DPR NCEL = 0.025 MJ KG BODY WI- DAY

COMMENT 1: Residue values fromnonitoring data

COMMENT 2: Al'l | abel -approved uses for nevi nphos

ESTI MATED PERCENT OF ~ ccmmmmmmmmmmmmommmmomcaoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY  MARG N OF SAFTEY

96. 7% 0. 000393 64

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000030 845 20.0 0. 000580 43
80.0 0. 000066 378 10.0 0. 000912 27
70.0 0. 000111 225 5.0 0. 001267 20
60.0 0. 000159 158 2.5 0. 001808 14
50.0 0. 000229 109 1.0 0. 002725 9
40.0 0. 000317 79 0.5 0. 003915 6
30.0 0. 000435 57 0.0 0. 009886 3

MEAN DAl LY EXPOSURE PER USER- DAY
ESTI MATED PERCENT OF ~ csmmmmmmmmmmcmmmmmommeoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MF KG BODY WI/ DAY ~ MARG N OF SAFTEY

95. 7% 0. 000462 54

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000032 789 20.0 0. 000673 37
80.0 0. 000069 361 10.0 0. 001079 23
70.0 0. 000119 209 5.0 0. 001551 16
60.0 0. 000178 140 2.5 0. 002358 11
50.0 0. 000263 95 1.0 0. 003588 7
40.0 0. 000368 68 0.5 0. 004387 6
30.0 0. 000492 51 0.0 0. 008910 3



ACUTE EXPOSURE ANALYSI S (EX4) FOR Mevi nphos Section 3 Registration
RESI DUE FI LE NAME: MVI NFSAX  Anal ysis Date 09-07-1993

DPR NCEL = 0.025 MJ KG BODY WI- DAY

COMMENT 1: Residue values fromnonitoring data

COMMENT 2: Al'l | abel -approved uses for nevi nphos

CUSTOM DEMOGRAPHI CS 1: Seni ors aged 55+
Al'l Seasons Region(s): W Sex: M F-all
Al'l Races Age-Low. 55 yrs H gh: 110 yrs

ESTI MATED PERCENT OF  ccmmmmmmmmmmmcoommoicaoooo oo
PERSON- DAYS THAT ARE USER-DAYS  MJ KG BODY WI/ DAY  MARG N OF SAFTEY

97. 3% 0. 000576 43

ESTI MATED PERCENTI LE OF POPULATI ON USER- DAYS EXCEEDI NG CALCULATED EXPOSURE
IN M& KG BODY WI/ DAY AND CORRESPONDI NG MARA N OF SAFETY ( MOS)

PERCENTI LE EXPOSURE MOS PERCENTI LE EXPOSURE MOS
90.0 0. 000042 594 20.0 0. 000835 30
80.0 0. 000093 268 10.0 0. 001372 18
70.0 0. 000156 160 5.0 0. 002119 12
60.0 0. 000244 103 2.5 0. 003021 8
50.0 0. 000360 69 1.0 0. 003912 6
40.0 0. 000462 54 0.5 0. 004566 5
30.0 0. 000615 41 0.0 0. 007366 3



CHRONI C EXPOSURE ANALYSI S (EX1) FOR Mevi nphos Section 3 Registration
RESI DUE FI LE NAME: MVI NFSCX Anal ysi s DATE 09-23-1993
DPR NCEL = 0. 025000 ME KG BODY WI/ DAY

COMMENT 1: Residue values fromnonitoring data

COMMENT 2: Al'l | abel -approved uses for nevi nphos

POPULATI ON ME KG MARG N
SUBGROUP BODY WI/ DAY OF SAFETY
U'S. POP - 48 STATES - ALL SEASONS 0. 000038 658
U S. POPULATI ON - SPRI NG SEASON 0. 000036 694
U S. POPULATI ON - SUMMER SEASON 0. 000038 658
U S. POPULATI ON - AUTUWN SEASON 0. 000037 676
U S. POPULATI ON - W NTER SEASON 0. 000039 641
NORTHEAST REG ON 0. 000041 610
NORTH CENTRAL REG ON 0. 000037 676
SOUTHERN REG ON 0. 000036 694
WESTERN REG ON 0. 000037 676
H SPANI CS 0. 000038 658
NON- HI SPANI C WHI TES 0. 000037 676
NON- HI SPANI C BLACKS 0. 000039 641
NON- HI SPANI C OTHER THAN BLACK OR WHI TE 0. 000040 625
NURSI NG | NFANTS (<1 YEAR OLD) 0. 000020 1250
NON- NURSI NG | NFANTS (<1 YEAR OLD) 0. 000067 373
FEMALES (13+/ PREGNANT/ NOT NURSI NG) 0. 000029 862
FEMALES ( 13+/ NURSI NG) 0. 000034 735
CHI LDREN (1-6 YEARS) 0. 000074 338
CHI LDREN (7-12 YEARS) 0. 000052 481
MALES (13-19 YEARS) 0. 000038 658
FEMALES (13-19 YRS/ NOT PREG. OR NURSI NG 0. 000035 714
MALES (20+ YEARS) 0. 000030 833
FEMALES (20+ YEARS/ NOT PREG. OR NURSI NG 0. 000031 806



Appendix D

MEVINPHOS
MITIGATION PROPOSAL FOR REDUCTION OF HUMAN EXPOSURE

December 17. 1993

Worker Health and Safety Branch
Department of Pesticide Regulation
California Environmental Protection Agency

Current Use Practice:
All four registered mevinphos-containing products are liquid concentrate/emulsifiable concentrate formulations.

Mevinphos is used on a variety of crops. Approximately 80 percent of the mevinphos used in California is appiied
to vegetable crops (PUR. 1992). Mevinphos can be applied by air or ground power equipment. All mevinphos-
containing product labels, except PhosdrinR 4 EC, prohibit the use of hand-held application equipment. The
estimated Absorbed Daily Dosages (ADD) for various work categones are shown in Appendix B.

Current Mitigation Measures:

Mevinphos is a restricted use pesticide because of its high acute toxicity to humans. Therefore, it is for retail sale
to and use only by certified applicators or persons under their supervision. Closed system mixing and loading is
required during handling of mevinphos in California. The following personal protective equipment (PPE) must be
worn during application, repair and cleaning of equipment. and disposal of mevinphos:

1- Protective suit of one or two pieces that covers all parts of the body except head, hands. and feet (worn over
normal work clothing).

2- Chemical resistant gloves.

3- Chemical resistant footwear.

4- Protective eyewear.

5- Hood or wide brimmed hat.

6- NIOSH/MSHA approved respirator.

The following PPE must be worn during mixing/loading:

1- Work clothing.

2- Chemical resistant gloves.

3- Chemical resistant apron.

4- Footwear and socks.

5- Protective evewear when the system is under pressure.

If an application is made using an enclosed cab or cockpit, the following PPE may be worn as an alternative:

1- Work clothing.
2- Shoes and socks.
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3- Chemical resistant gloves must be availablie in the cab or cockpit, and must be worn during entry to and exit
from the application vehicle. For ground applicauon, all other protective clothing and equipment required for use
during application must be available in the cab and must be worn when exiting the cab into treated areas.

Human flaggers are strictly prohibited during aenal application unless they are in a totatly enclosed vehicle.
Reentry to treated citrus, grapes, peaches and nectanines is prohibited for four days. The reentry interval for other

treated crops including apples is two days (Title 3, CAC).

Mitigation Adequacy for Various Work Tasks:
Mevinphos is a highly acutely toxic organophosphate insecucide. The No Observed Effect Level (NOEL) for
cholinergic signs (loose stool) in humans is 25 ug/kg. Exposures requiring additional miugation are as follows:

1. Workers:
With strict adherence to the current mitigation measures, the estimated ADD for mixer/loader/applicators using

ground boom application equipment 1s at an unacceptable level. Additional mitigation measures would be very
difficuit to impiement.

Based on the estimated ADDs, the current miugation measures for apple harvesters and thinners do not provide
adequate protection for these workers . The ADDs for these work tasks were estimated assuming 16.8 percent
dermal absorption. The DFR value for apples was based on surrogate data (vegetables) adjusted for the
maximum application rate of 3.25 Ib. of the acuve ingredient (a.i.)/acre for apples. The rate of application for
pears 1s identical to that of apples. Work activities in pear orchards are also similar to those of apple orchards.
In the absence of any data to substantiate adequate protection, these work tasks for both apples and pears
require further mitigation.

The exposure to hand-held applicators is unacceptably high.

Air blast application of mevinphos is not common in California, possibly due to illnesses associated with this
type of application of mevinphos (Tbarra, 1992). Mevinphos product labels contain no statement to prohibit the

use of air blast application equipment.

Of the 578 illness cases that were identified with exposure to mevinphos alone and tank mixes containing
mevinphos. there were 438 cases of suspected systemuc iliness in California during 1982 to 1989 (O'Malley,
1992). The remaining 140 cases were classified as unlikely/unrelated/no symptom. Most of the illness cases
involved tank mixes containing mevinphos. Drift accounted for more than 60 percent of all the illness cases.
Most of the drift cases were associated with foul odor and decreased in frequency with increasing distance from
the application. Attachment "I" illustrates the mevinphos illness trend during this period. There appears to be
a downward trend in illness cases regardless of the fairly steady use.

Mixer/loader/applicators accounted for 20 percent of all these illnesses. Most of the mixer/loader/applicator
cases involved direct exposure.

2. Residents
There are no home garden or household uses of mevinphos. With the exception of drift, no significant non-

dietary exposure is anticipated to the general populace.

Conclusion:
o The number of definite/probable illnesses appears to be fairly constant over the last several vears.

e Mevinphos is responsible for more acute illnesses than any other insecticide currently in use.
e Combined occupational and dietary exposures are unacceptably high for mixer/loaders of aircraft (helicopter
or fixed-wing) and mixer/loader/applicators using ground boom.
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e A single excessive exposure event (e.g. splash or spill) can result in illness. These illnesses continue to occur
despite the maximum level of protective clothing and equipment required . Additional protective equipment
or protective clothing does not seem possible at this time.

e It is theoretically possible to mitigate reentry and drift exposures through administrative controis (reentry
intervals and buffer zones), however, this was not considered further because of excessive
mixer/loader/appiicator exposures.

e The current PPE required for mevinphos handlers is close to the maximum level under California’'s climate.
Additional mitigation measures that are practical and reasonable will not reduce the estimated upper bound
(95th percentile) exposure to an acceptable level for ground mixer/loader/applicators and mixer/loaders of
helicopter applicaticns. Therefore, no further mitigation measures are proposed.

Representative Current Labels:
See attachment "II" for copies of currently registered mevinphos product labels in California.

Table 1

Summary of Case-by- Case Review of 1982 to 1989 Drift Ilinesses
with Information About Equipment and Distance from the Application Site:

Application Equipment:
Aerial = 354 (at least 327 (92%) invoiving helicopters)

Ground= 2

Total =356

Distance: Number of Cases
100 meters or less (overhead and adjacent included) =101 or 28%
200 meters or less =278 or 78%
400 meters or less =3320r93%
1200 meters or less {nearby inciuded) =356 or 100%

Formoli, WH&S, 1993
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Attachment I

Mevinphos Illness Trend During 1982 to 1989
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Copies of Currently Registered Mevinphos Product Labels in California
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PROTECTIVE EQUIPMENT & WOIK SAFETY SYA]LMENT( Continued lrom mecemng pune()
L =MEMHBER THIS CLOTHING; (long -slesved vhint, long leg(ed pants, shoes and socks) IS NOT ADEQUATE TO PROTECT YOU
DURING REPAIR AND C1 EANING OF APPLICATION EQUIEMLNT AND EARLY HEENTRY TO TREATED AREAS YOU MUST
HEFER 10U AND WEAH OTHEH PROTECTIVE CLOTHING AND EQUIPMENT DESCHIBED EAHLIER IN THIS SAME SECTION.
IMPORTANTY

IMPORTANTI It pesticlde comes In contact with skin, wash off with soap and waler and contact a physician immediately. Always
wash hands, tace, and asms with soap and walar before smoking, eatng, didnking, of tolleung

. HUMAN FLAGGERS ARE STIUCTLY PROHIDITED
during acrial apphcation of this product unless they ate In a totally enclosed vehicla.

AFTEH WORX: Before removing 0loves, wash them with soap and water. Take off all work clothes and shoes. Shower using coap and
walel. Waas only clean clothes when leaving job ~ do not wear conlaminated clothing Personal and protective clothing worn auring
work must ba stored and leunderad separately lrom household asticles. Store pratective clothlng separately lrom personal clothing.
Clegn oflaunder protective clothing after each use. Respirators mustbe cloaned and fiters replaced according to Instructions included

the respiralors, Protective clothing and protective equipment that becomes heavlly contaminated ar drenched with Mevinphos

must be detroyed according to state and local regulations.
HEAVILY COHTAMINATED Oft DRENCHED QLOTHING CANNOT BE ADEQUATELY DECONTAMIRATED.

Tha National Pesticide Telecommunication Network [s avallable for recommendations regasding polsoning management, smargency
treatment, and other inlormation regarding the toxiclty of mevinphos. The toll frea number for the Natona! Pesucide Telecommunica-
tion Network ls 1-D00-858-T378.

# PADDUCT 1S HANOLED INDOORS provide mechanical exhaust ventilation. Keop all unprotected person, children livestock and
pels away trom Uealed areas of whete there is danger of dnfi. Do not rub eyes or mouth with hands. f youteal sickin any way, STOP
WORK and get heip tight away, sos the lirst aid Statemants of Practical Troatmaent section on thiz label.

IMPORTANT Weat clean ciothes daly. Pllot should not asslstin mixing and loading operalion. Do not contaminate of sicre near lood
or feedstufl. Note Roentry Statsments soction. This product Is not for use of storage In or around the home. In case of spltiage,
decontaminate areas and equipment by washing with a dilute solution af alkall {iess than 5% ) and delergent and nnse with waler.

NOTE TO PHYSICIAN - - - POISONING SYMPTOMS
Symptoms Include weakness, headache, tightness in chest, blurred vision, non reactive pin point pupits, salivalion, sweatling,
nausea, vomiting, diarrthea, and abdominal cramps.
TREATMENT - Atropine is the speciiic therapoulic antagonist of cholce against parasympathetic nervous stimulation. if there ase signs
of parasympathetic stimulation Alropine Sullals should be Injeciad at 10 minute Intervals In doses of 1 ta 2 milligrams unbi complets
atopinization has occutied. Pralidoxima chionde (2-PAM chiorlde) may also be used as an sifeclive antiote in addtion to and while
maintaining Rl atropinization. in aduits, an intial dosa of 1 gram of 2-PAM shoutd be injected, prelerably as an infusion, In 250 cc
of saline over & 15 10 20 minute periad. ¥ Ihis Is not pracucal, 2-PAM may be adminisierod slowly by intravenous Injection as a 5%
solution in water over not lets lhan 2 minutes. Aler about an hour, a second doss of 1 gram ot 2-PAM will be Indicaled f muscle
weakness has not been rekoved. For infants and chlidren, the dosa of 2-PAM s 0.25 grams. Morphlne is an improper Usaiment

Clear chest by postural dialnage. Oxygen adminlstration may be necessary. Observe patient continuousty for 48 hours. Repeated
oxposure 10 cholinesierass Inhibitors may without warning cause prolonged susceplbliity to very small doses of any cholinesterase
inhibitor. Aliow no further exposure unii bine for cholineslerase regenaeraiion has boon attained ay dotermined by a blood test

RESTRICTED USE PESTICIDE
Due to Very High Acute Yaalcity to Humans end Husidus sitocts on Avian, Mammalisn and Aguallc Specios. For Helalt Sale Ta
and Use Onty by Certifred Applicators of Persons Under Thelt Duect Supervision and Only for Thowa Uses Covered by the
Casutiod Apphicalors Cartication. Direct supsnvision for this product is delined as the certdied applicator being phy sically
present dunng applicaton, muing, lvading, repali and clesning of application equipment * Canitied applicatorns must slso ensurs H
thal sll parsons involvedd In Liasa activives are lifonned of the precauonary slatements ]

DURHAM DURAPHOS EM-4

ORGANOPHOSPHORUS INSECTICIDE

Contains 4 tbs. MEVINPIHOS per Gallon

ACTIVE INGREDIENTS:
Mevinphos (2-Carbomethoxy-1-methylvinyl
dimethyl phosphate, alphaisomer)., ... 28.2%

Related Compounds. . .......... e 18.8%
INERT INGREDIENTS:*. . ............ 53.0%
Total 100.0%

Equivalent to 47% /w MEVINPHOS Insecticido
*Product contalns Aromatic Solvant

~ FOR 24 HOURS EMERGENCY MEDICAL ASSISTANCE CALL (213) 264-3910.
DIRECTIONS FOR USE

\
4 R Is a violation of Fedoral law to use this preduct In & manner inconslstent with its labeling.
' Da not apply this product through any type of lirigation system,

ENVIRONMENTAL HAZARDS
This pnbc\do ts toxdc to fish and wildiffe. Drih and runoff may be hazardous 1o aquatic oiganisms In nelghboring sreas. Do not mpply
dieclly lo water of wetiands{ swamps, bogs, marshes, and potholes). Do not contaminale water when disposing ol equipment
washwalers. This product s highly Woaic 10 Doos exposed 1o direct teatmant on blooming crops of weeds. Do not apply thia produc!
of allow & 0 drift to Dlooming crops of weed, while Lees aro actively visiing the tesiment asea.
PHYSICAL & CHEMICAL HAZARDS
FLAMMABLE - Keop awey from hes( o¢ open Hame.

!I
' REENTRY AND WORKEE{SAFE'IY STATEMENT

Reentry into \voulod CITRUS GROVES GHAPE VINEYARNDS and PEACH orchards Is prohibited tot 08 Imuv!_(l days) after the end
of application, uniess the piotectve cluthmo speciiod on this Tabel Tor sarly teentry 16 worn. Heeniry Imo sl other \1osted areas s

ohibhed fof 48 hours {2 days) sher the end of application, uniess the prulective clothing specihed on Ihis Iab-] Toi sarly teentry i3
woin : When a mixiute ol 2 o/ mors organophosphnios pesticides is applied, the reentiy Interval shall be oxtended by
adding w0 the longest applicable interval an additional 0% of that intervall
!

FO EARLY REENTRY INTO THEATED AREAS DEFORE SPRAYS HAVE IXUED,
woar ali piotective clothing speciiod on this lubel 1o an applicator.
FOR EARLY REENTRY INTO THUATED AFEAS AFTEN SI1WYS HAVE DHEED),
weasr protective suk of one of two piece covering all parts of the body except head, hands, and teet; chermical resistant gloves;
chamical resistant shoes | or chemical resistant shoo coverings of chamicat resistant boots )

Written ot oral wamings musl be givan 10 workers who are expecied 10 be Introated ataas o1 in an arsa 10 ba beated with this product
{indicate specinhic oral warnings which inform workers of areas of fislkds Lhat may not be antered without specific piolectve clothing,
period ol bme held must be vacaled, and appiopriale sction to lake in case of sccldental exposura ) Wheon oral warnings are glven,
wainings shatf be given in a language cusiomarily undersiood by workers. Oal warnings must be given when thers Is iosson 10 behave
thal wiitten wamnings cannot be undentood by workers Writien warnings must Include the tullowlng Intormaton:

“"DANGEH. Area 10 be tissied with MEVINPHOS o0 (Dats) Do not enter without appropriate prolective clothlag untll {insad hete
the dateAime et foAh on bus Innel] In care of sccidenial exposure vee STAT Eﬂﬁé’ﬁl’ﬂﬂ%‘ iCAL TREATMENT Tound on the
BUFAPHDS T4 product label” 02-69

KEEP OUT OF REACH OF CHILDREN

'DANGER POISON

“ PRECAUCION AL USUARIO SI ulled no lee ingles, no use o:lo producio hasta que I- onquetn -
haya sido axplicado ampliaments™
STATEMENTS OF PRACTICAL TREATMENT
IF SWALLOWED: Call a physiclan or Polson Controt Center immediatoly. induce vomiung by giving vicum 1 of 2 glasses ol water
.3 touching back of throal with hinger. Never Induce vomiting o/ give anythlng by mouthi to an unconscious or convulsing peson.

iF INHAL £0): Remove victim 10 frosh alr linmediately. Apply astiticial respiration Hf indicated Gat medicat atention.
FINEYES Flush ey ss with plenty of waler lor 10 minutes. Gat medical attention immedialely.
F ZSFJ SKIN: Remove contaminated ciothing and Immaedialely wash atiected srea with soap and water. Call a physician

|mmedmely Wash clothing betore reuse.
IF POISONING SYMPTOMS APHEAR {Soe POISONING SYMPTOMS under NOTE TO PHYSICIAN ) Keep paliont prone snd
quiel Stant ariticial 1esphation inmediately if patient is not breathing. Transport the palient immedialely (o the neatcst hospital.

SEE ANTIDOTE AND OTHER PHECAUDONS OH SIDE PANEL

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS ANDO DOMESTIC ANIMALS
DANGER: Polsonous It swallowed, Inhaied or absorbed through the skin. Rapidly absaited thiough the skin. Rapealed Inhatation
or shun contact may without syinploms, progiessively increase susceplibility ta MEVINPHOS insecticide poisoning. Do not swallow
or get In eyes, on shin of on cluthing. Do not breathe vapors. Lo not conlaminale tood of feed products.
PRECAUTIONS IN USING
PROTECTIVE EQUIPMENT & WORK SAFETY STATEMENT
USE ONLY WHENWEARING THE FOLLOWING PERSONAL PROTECTIVE EQUIPMENT DURING MIXINGA.OADING, APPLICATION,
REPAIR AND CLEANING OF APPLICATION EQUIPMENT, ANO DISPOSAL OF PESTICIDE: protective sult of one of twa pleces thal
covern all paits ol the body excepl head, hands, and feal; chamicat 1esislant cloves; chemical resisiant shoes (of chemical tesistant
shoo coverings of chamical resistant boots); goggles ot face shield; hood of wide bummed hat, NIOSH of MSHA spproved resplistary
piotection breathing devica,
{F MIXINGACADING 18 PERFORMED USING A CLOSED SYSTEM, THE FOLLOWING PROTECTIVE CL OHUNG AND EQUIPMENT
MAY BE WOHN AS AN ALTERNATIVE. Long siceved shin; lung leyyed pants; chemical resislant ploves; ciomical rosistant apion;
shuet and socks; Goggles ortace shield musi be woin when the ayslem is under piossure. All othat protecive clolhing snd equipment
1equired for uses with open systems must be available nearby.
1€ APPUCATION 1S PERFORMED USING AN ENCLOSED CAB{Ground Application) ORCOCKPIT (Aeital Application), THE FOLLOW-
ING PROTECYIVE CLOTHING AND EQUIPMENT MAY IE WOHN AS AN ALTEHNATIVE. Long-siseved shitt and long-leged pants;
shoes and sochs. Chamical resistant gioves must be avallable In lhe cab of cockpll and must be worn dunng entry to and axit trom
the application vehicle For ground application sil piher piotective clothing and equipmant requited 101 usa duing apphcaton must
be availabla in (ha cab and must be warn when pxisting the cab inlo troaled areas. Whan used for this purpuse, contaminatod clothing
may not be brought back inta the cab uniess lx an snclosure such as a plastic bag. {this Secuon in continued on next panet).

EPA REG. NO. 5481-113-AA EPA EST. NO. 5481-CA-1

NETCONTENTS 5 GALLONS

AMVAC CHEMICAL CORPORATION

4100 EAST WASHINGTON BLVD - LOS ANGELES, CALIFORNIA 80023
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STORAGE AND DISPOSAL

: Do not contaminate watss, food of teed by slorage or disposal.
STYORAGE:Store product In original contalner in & cool, diy, jocked place out of
reach of childran. Product is hammable. Keep away from heat and opon flame. N
spliled, avold exposure. I signficant spit, call CHEMTREC (800) 4249300 ot
(213)284-3910. Spill can be contalned by covering with a sufficient amount of
absorbent materdal such as clay, distomaceous sarth, sand, sawdust, of sweep-
Ing compound. Piace in drum, label contonts, & disposa of accoiding 1o the
instructions below In pesticide disposal. CAUTION: Wear & pesticide respiraloc
and avold forming dust clouds dudng clean-up. PESTICIDE DISPOSAL : Pesiicide
wastes are acutely hazardous. impropes disposal oxcess posucide, spray
mndure of rinsate is a violation of Federat iaw. if these wasles cannot be disposed
of by use accarding to label instruciions, contact your neasest Staie Pesticide of
Enviionmental Conuol Agency, of ihe Hazard Wasta rep tative nt the
nearest EPA reglonal office lor guidance. CONTAINER DISPOSAL: (Metal) Tripte
rinse {of equivalenl) Then offer o vocydlhq of 1econdiioning, Of puncture &
dispose of In 8 saniary landtill, or by othet procedures approved by State and local
suthorities. (Plastic) Tdpla rinse (o¢ equivaleny. Then offer for recycling or
recondiboning, of puncture and dispose ol in a sanitary landfill o Incineration, or,
¥ allowsd by State and local authorities, by buming. f bumed, stay out of smoke.

READ THE DIRECTIONS CAREFULLY AND FOLLOW THEM AT ALL TIMES

. Application can be made by alrcralt or ground power equipment by trained
personnel only using spproved protective equipment. Do not apply with hand
squipmant Pourspectied amount of this product into neasty fillsd spray tank Add
balance of-wates to fill tani. Keep agitator running during litting and spraying

" operation. mbdure does not mix readily,but tends to sopaiate as an olly layer,

~24

do not use M Injury to plants may resul. Do not comtiine with wettable powders
uniess previous use of the mixtuse has pioven plysically compatible and sale to
plants. Always thoroughly emulsity this product with at leust ha of 10tal walef
belore adding weitable powder.

SUGGESTED WATER RATES TO USE PER ACRE
FOR AIRCRAFT AND GROUND APPLICATION
The actual rate required 10 provide thotough, uniform coverage varies with plant
growth at time of application. Except as speciied lor cartain uses, mix the recom:
mended rate of DURAPHOS EM4 in the following amounts of water to cover &
bioad range of conditions. Thetelore, siways use higher ratesof water mix peracre
10 give thorough spray coverage of mature plants with heavier loliage.

CHOP APPUED BY AIR APPLIED 8Y GROUND
Vegotable and Field Crops 5 20 Guis, Waler /AGie 20-123 Gals. Waler /Acre
Grapes 728 0" 20200 % "
Orchard Ciops 1020~ " * 40800 © " ¢

FRUIT AND NUT CROPS

IMPORTANT: SEE REENTAY AND WORKER SAFETY STATEMENT ON TH!S
{XBELC CONCETWING AL CHOPS.
APPLES, PEACHES, PEARS, PLUMS: For control of Aphids, and Mites use
11410 172 pLper K00 gals, watet. For coniol of Graashoppers, Lygus Bugs, and
Rod-Banded Leal Rolter use 1/210 2/3 pl. per 100 gals. walar. Do not treat within
1 day of harvest of apply more than 3 pts. per acre on peachos and plums,
0 1/2 pls. per acre on appies and pears.

CHERAIES BOUR ONLY): For control of Aphlds and Mites usa 17210 2/3 pt. pet
100 gais. walss. lpo not Usal within 2 days of harves{, of apply mote lh-j ]
pts. pei acra. o

CTRUS - ES, LEMONS, GRAPEFRUIT: For controf of Aphkis use 1 to
2 pts. per acre i 200 of mose gala. waler. For control of Frult Tree Leafioller,
Ovange Tortrix Omnivorous Leatiolier, use 1 qt per acre In 500 gals. walos.
f or consol of Westorn Tussock Moth larvas, Citrus Cutworm, Varigated Cutworm
and Pyvik Scavenger Caterpifiar use 2 qt. pes acre ln 1200 galons watei. Allow &t
least 7 Gays between application. Do not Ueal within 1 dey of harvest

1
EBRAPB: Fot conttol of Aphids usa 1/2 Lo 1 pt. per scre. Do not freal within
2 day of harvest. For contiol of Laal Folder, Leathoppore, Mites, Had Banded
Lealiotier and Lygus Bugs usa 1 qt. per acis. Al the 1 qt dusago do not tioat
withun 3 days of harvest

STRAWBERRAIES: For control of Aphids and Milos use 1/4 10 1/2 pt. por 100 gals.
water. For contiol of Grasshoppers, Suawberry Leatioller, Sal-massh Caterpillar
and Lygus Bugs use 1/2 10 1 pt. per 100 gals water. Do not treat within | dey of
harvest Fol herd-to-kill Aphids and Mites use | gt per 100 gais. wales but do not
Ueal within 2 days of harvesl o apply more than | gL pet acre.

DURHAM DUHAPHOS EM4 EPA REG. NO. 5481-113-AA

WALNUTS: For contiol of Aphids and ANafta Cateiplilar use 1/4 1o 1/2 pL. per
100 gats. water. For conlrol of Mites, Omanivorous Looper, Orange Torulx, Frult
TivuLoaliolter, and Westein Tussock Mothuse 1/2 pt. per 100 gals. waler. Do not
ueut within | day of harvest of apply mo(e thas 3 pli. per acie.

FIELD CROPS

IMPORTANY: SEE REENTRY AND WORKER SAFETY STATEMENT ON THIS
TABET CONCERNING ALL” TROPS

ALFALFA, CLOVER: For contiot of Aphids and Altelfe Calerplilar use t/4 to
172 pL por acre. For controt of Greashoppers, Lasthoppers, Cittwormy
{cHmbing), Mites, Aalfa Woevll larvee and Lygus Bugs use 1/2 10 1 pla. per
acre. Do not reat within 1 day of harvest.

CORN (FIELD & POPCOFIN) FOR FORAGE & GRAIN: For control of Aphlds use
1/410 t pt per acre. Do not Uoat within | day of harvest DURAFHOS EM-4 may
cause a red of purpte discoloration of corn plants simllar to othei oigano-

phosphate compounds.

MUSTARD GREENS, TURNIP TOP3: For control of Aphlds usa 1/410 1/2 pt per
acie.For control of Cabbage Looper, Imponed Catbage Worm, F alse Chinch Bug,
Dipterous Leatminer{aduls), Grasshoppers, Laathoppers, and Mites use 1/2%0 t
pt per acre. Do not treat within 3 days of harvest.

BOAGHUM(FOR FORAGE AND GRAIN): For control of Aphids use 1/4to 172 pt.

" paracra. For control of Corn Earworm, and Webworm use 1/210 1 pt per acie. For

contiol of Fall Armyworms use 1 pt. per acre. Do not treat within 3 days of harvest.
.DURAPHOS EM-4 may cause ated of purple discoloration of coin plants similar
to other oigansophosphate compounds.

VEGETABLE CROPS

IMPORTANT: BEE REENTRY AND WORKER SAFETY STATEMENT ON THIS
TXABEL CONCERNING ATL CROPS

ARTICGHOKES: For contiol of Aphlds use 1/4 10 1/2 pt per acie. For control of
Plume Moths (species of Laafiollers of Steimn Boreis) uss 110 2 pls. per acre. Do
not teat within 2 day of harvest

BEANS; For contol of Aphids use 1/4 10 172 pt pei acre. For contiol of Grase
hoppers, Laathoppers, Milas, and Mexican tean Bestle uve 1/2 Lo | pt pei acie.
Do not treat wittun | dyy ot harvest

BEET!MNGJ.‘J[)NGT ): For contsol of Aphids use 1/410 1/2 pt peracie. For
control of Cabbygs Lofper, Cutworm(chimbing), Dipterous Lealminer{aduits),
False Chinch b:zl_ Graghoppors, Imported Cabbage worm, Lealhoppars, Mites
and Salt-massh Catopilifps use 1/210 1 pt pef acre. Do not beat whhin 3 days of
harvest

BAOCCOU, CABBAGE ; For control of Aphids use 1/4 1o 1/2 pt. per acte. For
control of Cabbage Looper, impoited Cabbage wosm, Grasshoppers, Leathop-
pers, Salt-marsh Caterplilar, Mites, Cutworms, (climbing), Diplerous Leal
miner{aduhts), and Lygus Bugs use 1/2 1o 1 pt. per acre. Donot beat within 1 day
of harvest For hard-to- )it Aphids usa | QL per acie but do not reat within J deys
of harvesL

BAUSSELS SPHOUTS, CAULFLOWER, COULARDG, KALE: For controt of
Aphids use 1/410 1/2pt. per acre. Fot controt of Cabbage Looper, Imponed Cab-
bageworm, Grasshoppers, Leathoppers, Bah-marsh Caterpliiar, Mites, Cutwarms
{ciimblng), Diptetous Lealminer(adufts), and Lygus Bugs use 1/210 1 pL per acre.
Do not reat within 3 days of harvest. For hard-lo-kill Aphlds use 1 gL per acre,
but do not traat COUARDS and KALE within 7 days of harvest, 3 days on
BRUSSELS §PAOCUITS and CAUUFLOWER.

CARAOTS: For control of Aphids use 1/4 ta 172 pt. per acre. For contiol of
Leamhoppers, Lygus Bugs, Mites, Cabbage Looper, Dipterous Leatminer(sduly,
Citwotms{climbing). and Sai-marsh Caterplilar use 1/210 1 pl. por acie. Do nol
lresl within 2 day of harvest

CELEHNY: For conliol of Aphiis use 1/4 10 172 pL pat acre. For contiol of
Dipterous Lealminer(aduhs), Lygus Bugs, S8ak-marsh Catsiplilar, Lealhoppers,
Cabbage Leopers and Miles use 17210 1 pL per acre. Do not reat withia 3 vays
ot harvest For hiard-to kIl Aphids use 1 gt por scie but do not iosl within 5 days
of harvest.

OO (SWEET) FORL GRAN & FOIRGE ( For control of Aphlids use 1/410 1 pt
per aciu. Do nat troal within 1 day of havest QURAPHOS EM-4 may causa s
100 O purpla discoloration ol coin planls stnitar 10 viher oiganophospliale
compounds

CUCUMBER: For controd of Aphids use 1/4 to 1/2 pt per acre. For contiol of
Grasshoppen, Lealtoppens, and Milas, use 172 10 | pL per acie. Do not Ltost
within 1 day of harvest

EGGPANT, PEPPERS. for control of Aphids use 1/4 10 1/2 pt. per acre. For
contiol of Grasshoppars, Lealhoppers, and Mites use 12 10 1 pL per acre, Do
not boal within 2 day of harvest.

LETYUCE: For contiol of Aphlds use 1/4 10 1/2 pt por scre. For control of Comn
Earworm, Cutworms, (climbing), Dipteious Leatiminer(aduhs), Cabbage Looper,
imponed Catbsgewoin, Giasshoppers, Miles, Lygus Bugs, Sslt-marsh Catespil-
{as, False Chinch Bugs, and Thiips use 17210 1 pt per acia. Do not real within
2days of harvest For hard-to-klil Aphids use | gt per acrs bul da not reat within

4 days of harvest

MELONS NCLUDING CANTALOUPES, HONEY-DEW MELONS, ‘MUSK-
MELONS, WATERMELONS): For contiol of Aphids use 1/4 to 1/2 pL per acre. For
Cabbage Looper, Dipterous Lestinei(adults), Leaoppers, Lygus Bugs, Miles,
False Chinch Bugs, Salt-massh Caterplitar, Cutworma(climbing), and Gresshop-
pers use 1/2 TO 1 pt per acis. To control Rindworms (Cabbage Loopet,
Cutworms, Sat-marsh Calerplilars, Tobacco Budwonms) on WATERMELONS
apply 172 pt per acre. Do not teat CANTALOUPES, HONEY-DEW MELONS,
MUSKMELONS OR WATERMELONS within 1 day of harvest.

ONIONS  (INCLUODING GREEN ONIONS): For contiol of Thrips and
Cutwonns [ckmblag) use 1/2 1o 1 pt porucre, Da not tieatwithin 1 day of harvost

PEAS (INCLUDING VINES): For control of Aphids use 1/4 to 1/2 pL per acie.
For conuol ot Grasshoppers, L salhoppars, Mites and Cutworms (climbing) use
112 0 1 pt. poi scre. Do not Leat within | day of harvesL

POTATOES: Fof conuol of Aphids use 1/4 1o 172 pt pat acre. For control of
Giasshoppers, Lealhoppers, and Mitos use 1/2 pL. por acie. Do nul lioal
wilthln | day of harvest

GHINACH: For contiot ol Aphlds use 1/4 1o 1/2 pt. per acre. For contiol of

Cabbage Looper, impurted Cabbagewonn, Grasshoppers, Leatoppers, Mlles,
Dipterous Leatminer{sdults), Cutworms(climbing), Sall-inarsh Caterpillsr, and
False Chinch Bug use 1/210 | pt pai acio (o not iosl within 4 days of harvest
Forhard lo-kill Aphlds ure § L peor acio buldo not liest within 7 days of harvest.

SUMMER BQUASH: For conliol of Aphtds use 1/4 10 172 pt. pet acse. For control
of Cabbage Looper, Dipterous Leslinerfadults), Lealhoppers, Lygus Bugs,
Mites, Falws Clilnch bugs, Salt-marsh Cutusplilue, Cutworma{climbing), and
Grasshoppors usa 1/2 10 1 pL. por acie. Do not Ueat wilhin 1 day of harvest

TOMATOES: For control of Aphids use 1/4 10 1/2 pt. per acre. For control of
Grasshoppaers, Leafhoppers, and Mites use 172 to 1 pt per acie. Do not boat
within 1 day of harvest.

TURNIPS: For control of Aphids use 1/4 10 1/2 pt. per acre. For control of
Cabbage Looper, Imported Cabbrage worm, Grasshoppers, Leafhappors, Mites
Faise Chinch Bug and Dipterous Leatminer{sdults) use 1/210 1 pt per acie. Dv
not reat within 3 day of harvest

NOTICE: This product conforms 16 lis chemical descilption and is reasonably M
fod the purposestated onthe label, when used in accordance with duections under
noimal conditions of use. Manutaciuter Is not tesponsibile fos the use of product
conlrary to the label Instructions, or under abnoimal condibons, of under
conditions not reasonably foresseable to the manutacturer and/os sellerand Uie
buyer assumes the risk of any such use.

ORGANOPHOSPHORUS PESTICIDE, LIQUID, N.O.S.
(MEVINPHOS) POISON, UN 2783 (RQ-1/0.454)
DURHAM DURAPHOS EM 4 EPA REG. NO. 5481-113-AA

2
AMVAC QIEMICAL QORPORATION
4100 EAST WASUHING TON BLVD
L.OS ANGELES CALIFORNIA %X123
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PROTECTIVE EQUIPMENT & WORK SATETY STATEMENT( continues tram preceaing panel)
' REMEMBER THIS CLOTHING flong-sreeved shir tong-legoed pants. shoes and socks! IS NOT ADEQUATE TO PROTECT YOU
i CURING REPAIR AND CLEANING OF APPLICATION ECUIPMENT AND EARLY REENTRY TO TREATED AREAS. YOU MUST
| REFER TO AND WEAR OTHER PROTECTIVE CLOTHING AND EQUIPMENT DESCRIBZD EARUER IN THIS SAME SECTION.
I IMPORTANT!
| IMPORTANT! i pesticide comes in contact with skin, wash off with soap and water and contact a physician immediately. Always
{ wasn hanos, ace, and arme with soap and waler Defore smoking. eabng. dnnking, of tonebng
| - HUMAN FLAGGERS AFE STRICTLY PROHIBTED
aunng serial Apphcalon of this prOQuLt unkess they are in a totaliy enclosed vehicie,

ANTERWORKC Betore removing gioves, wash them with soan and water. Take off all work clothes and shoet Shower using soap and
watel. Waas only clean clothes when laving [ob - do not wear contaminated clothing. Fersonal and protectve clothing wom dunng
{ work must be stored and launcered separately from housenold arucies. SIore protechve cloing separalaly trom personal clothing.
Clean of Launoer protecirve clothing after each ute. Respiraion must e cloaned and fikers repiaced accoiding 10 INSTUCLONS incluoed
with the respirators. Protective clothing ana protectve equipment thal becomes hesvily conmuminated of drenched with Mevinphos

must be oestroyed according to stats and local reguiations.
HEAVILY CONTAMINATED OR DRENCHED CLOTHING CANNOT BE ADEQUATELY DECONTAMINATED.

Tha National P ice Tetecor ' Network m avaslabie for recommendabons regarting poisoning management, emergency
veatment and other informadon regarding the wucy of mevinphos, The toll ire number for the National Pesocioe Telecommunica-
ton Nerwork 5 1-800-838-7378. R

IF PROOUCT 1S HANOUED INDOORS provioe mechanical sxhaust ventilation. Keep all unorotected persons, children, livestock and
PEIS away fTOM reatsd B/sas of wheie tnere 15 0anger of At 0o not rud ey es of Mouth witn nands. It you leel sick 1n any way, STOP
WORK ana gel heip nght away, see ne hrs: a1 Siatemants of Fracucal Troatment secton on tus labe!.

IMPORTANT Wear ctean clomes daily. Piiot snould ot assistin mbung and loading opernaon. Do not contaminate or store near food

o
RESTRICTED USE PESTICIDE
Due 10 Very High Acute Toxicty 1o Humans and Resious sflecs on Avian, Mammalian and Aqualic Species. For Reil Sale To
and Use Onty by Cerihed Apphcsion of Persons Unaer Tnerr Dviect Supesmson and Onty lor Thosa Uses Covered by the
Certtied Appiicators Certicaton. (vect suparnvision for thus product i dehned as The cemhed appicalol being physcally
present duang applicaton, muung, loading, tepsit ano cleaning of appicabon squipment.” Certilved apphcalors musl also ensure i
hat alt persons iNvorved 1IN these acuvities are infoaned of the precavtonary slatements. .

Phosdrin 1PA 4

INSECTICIDE
Contains 4 tbs. MEVINPHOS per Gallon
ACTIVE INGREDIENTS:
Mevinphos (2-Carbomethoxy-1-methylvinyt

dimethyl phosphate, alpha isomer)..... 30.0%
Reiated Compounds. .. ... P 20.0%
INERT INGREDIENTS:. . ............ 50.0%
Total 100.0%

Equivalent to 50.0% /w MEVINPHOS insecticide
Phosdrin® IPA 4is a Registered Trade Mark of the Amvac Chemical Corporation

o tevasust!. This proquct is not 107 usa of s1orage In of around the home. In case of pilispe. gecontaminale areas and wgGi W by
washIng with & difute soivtion of alkall (less than 5% ) and detergent and nnse win wate:.

NOTE TO PHYSICIAN - - - POISONING SYMPTOMS
Sy include K , headache, bghtness in chest biurred vision, NON 1eacve Din point pupits, salvabon, sweating,
nausea vommng, darmea, and abdomma) cramps
TREATMENT - Atopene 18 the specific therapeute antagonist of cnoice against parasympathetic nervous stimulanon. i there are signs
of pasasy moathebe samuiaLon Alroping Sutlale snould be injecizd al 10 minute intervais 10 0oses of 110 2 milligrams unbi compiels
apopinzanon has occurted. Pralicoume chionge (2-PAM chionde) may aso be used as an eflecUve anbdote in addivon 1o and while
munu?nmq tull aYopezabon. in aguls, an inwsl cose of 1 grem of 2.PAM snould be inpected, prelerably as an intusion, 1n 250 c¢
oftaline ovesa 1510 20 munuts penod. X tus s notpracucal, 2-PAM may be aaminstenes oWy Oy INTavenous Inecton as a 3% solution
In wile! Ovel Ol Hess Than 2 minutes. Aer aDOUL an hout, & seconcd aose of 1 gram of 2-PAM will pe indicated if muscle we akness has
0ot boen relreved. For infants and chiloren, tne wose of 2-PAM is 0.25 grams. Morphine s an improper reatment,

Clear chest by poswral granage. Oxygen aaminisoation may be necessary. Otbserve panent contnuously for 48 hours. Repesled

KEEP OUT OF REACH OF CHILDREN
DANGER - POISON

PELIGRO

“PRECAUCION AL USUARIO: Si usted no lea ingles, no use este producto hasta que la stqueta |
haya 1cd exchcaoo ampliamente™
STATEMENTS OF PRACTICAL TREATMENT
IF_SWALLOWED: Call & physician of Poison Contiol Centai wmmadiataly, Induce vomiing by giving victm 1 o¢ 2 plasses of wate!
X touching paca of throat with hngar. Never induce vomiming of give anything by mouth 10 AN UNCONICIOUS OF CONVUISING person

12 INHALED: Romove victim 10 hesh At immediaiely. Azoy artficial tesouation d indicated. Gel medical altenbon
TN ZVES Fush €ves wiih pienty cf wates for 10 minuies. Gel medical alanton iImmaciazaly,
7 ON SKIN. Remove contaminated clothing and immediately wash ahecled area witn soap and warer. Cali a physician

«xposuIe 13 Chohnesterase iInhibAON May wiNOU waming cause prolonged susceplbilty to very small doses of any cholir se
inibAo!. Aliow no further &xposure until ime for cholinesierase regenc/abon has been a~zineg as oetemined Dy 4 blood test

FOR 24 HOURS EMERGENCY MEDICAL ASSISTANCE CALL (213) 2643910,
) DIRECTIONS FOR USE

. R s & violapon of Feceral law to use this ProGUCE In & Manner inconsistent with s labeling.
[ Do nol azply this proauct thiough any type of imgation system

ENVIRONMENTAL HAZARDS
Tha pesticide is toxic 10 Ash and wildife. Drft and runcH may be hazardous 10 aQuanc orgamsms In neighboring areas. Do not apply
ouecly 1o waler of wesands| swamps, bogs. marshes, and potnoies). Do ol contaminate waler when Disposing of equipment
| washwaters. This proauct is highty 100G 10 Dees xDosed 10 direct Teatment on blooming crops of weeds. Do not apply this proauct
Of aliow 113 ¢l 1o DIOOMING Crops of weed, while bees are acively visitng the Deament arsa
PHYSICAL & CHEMICAL HAZARDS
P FLAMMABLE . Keep away 40t ha: of open hame.

1

! REENTRY AND WORKER SAFETY STATEMENT
Reentry into meated CITRUS GROVES GRASE VINEYARDS and PEACH orcharas is oronioed fof 98 hours (4 davs) aRar the end of
ADPICAUDN, LNIESS the DIDIECUVE CIOUNNG $DECINOd ON NS (ADEIIO 88Ny IEENUY IS wOIN. Fee " vINO a1 OINe 1 Tie AleO ateas 18 prohibred
for 48 haurs (2 cavs) aner the end of apolicauon, uniess the protective clothing speciied on tus label 1or sany reentry 15 worn,
IM.QS‘:"]I N1:wnen a muxture of 2 of mors organconosphales pesticions is applied, the ieenty interval shall be extended by adding
W the lonpest apphicabie intervel an sddivonal 50% of mal interval’

FOR EARLY REENTRY INTO TREATED AREAS BEFORE SPRAYS HAVE DRIED,
Wear all protectve clothing specthed on Dus label for an asplicator.
\ FOR EARLY REENTRY INTO TREATED AREAS AFTER SPRAYS MAVE DRIED,
Wear p/olectve sult of one of two prece covenng all parts of Ine boay except head, hancs, and leet; chemical resistant gloves;

! ChEMICAl 1EBIBLANE SNOES { Of CheMiCal (a$I5LANL SHOC COVENNQS O Chamical TesiSLANt bOOTS |
Wnnien 0/ 073! wBMINQS MUSt ¢ Orven 10 workers who are ¢xpesied O De INbealeo areas or in an area to be trealed with this product
(noicale soecilic oral WAININGS whiCh Inlorm woisers Of areas of heios that May nol De sntesed without spcclilc pioteclive Clotming,
penod of tme [l must be vacaied, and approonale action 1o take in case of accioental #xposure.) When oral wamings ae piven,
WAMINDS ENAll DE OIVEN IN 4 1ANJURTE CUTIOM ANTY UNOESIDOT Dy workers. Oral wamings must be grven when tnere 18 reason to believe
Al wimen wamings Cannol D¢ LNABMEIood by workers Wrmien wWAIMINGS myst inciude the foliowing informabon;
CDANGER Aren 1o betreried wah MEVINPHOS | on (Date!.. Do not enter without 400/00N8ate DIOteCTive ClOthing until (insen here
ne oareAne 3011010 0N INis ADLI 1N Ca3E O ACCOPRIA! €RDIIUIE 3e€ STRIEME IS o Sre T AL THe TN ENT tound on Ine
rootcnn 124 4 INST TV ICIDE broouct fane: ©

Lt . PHI Amg 06-20-60

immeaoiately. Wash ciothing betore reuse.
IF POISONING SYMPTOMS APPEAR (See POISONING SYMPTOMS under NOTE TO PHYSICIAN ) Keep patient prone and
quiel Stan anficial 103 pialion immed:ately If patient is not ore amung. Tianspori the panerm immedialely 10 the neasest hospral. '

BEE ANTIDOTE AND OTHER PRECAUTIONS ON SIDE PANEL

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS
DANGER: Porsonous if swallowed, innajed of absoroed thiough tne skin. Rapidly sbsorbed through the skin, Repe ated inhalation
Of $KIN COMACE May Wilhout SYMOLOME, PIOPIsstively iNClease suicaplibility 1o MEVINPHOS insecucios posonng. Do not swaliow
of gelin eyes, on skin of o0 clotring. Do not breathe vapors. Do nol comaminate food of feed products.
PRECAUTIONS IN USING
PROTECTIVE EQUIPMENT 8 WORK SAFETY STATEMENT
USE ONLY WHEN WEARING THE FOLLOWING PERSONAL PROTECTIVE EQUIPMENT DURING MIXINGALOADING, APPUCA.
TION, AEPAIR AND CLEANING OF APPLICATION EQUIPMENT, AND DISPOSAL OF PESTICIDE: protective sutt of one of two preces
that covers ali parts of the body sxcept head, hands, and feet; chemical resistant gloves; chemical resislant shoes (or chemical
resistant shos coverings of chemical resislant boots); Qoggins of lace shieki; hooa or wide bnmmed hat; NIOSH of MSHA apptoved
respiralory protection braathing devica. e
iF MIXINGA OADING IS PERFORMED USING A CLOSED SYSTEM, THE FOLLOWING PROTECTIVE CLOTHING AND EQUIPMENT
MAY BE WORN AS AN ALTERNATIVE. Long sieeved shiri; long legoed pants; chemical resistant gloves; chemical-1e sisuan! apron;
3hoes and 30cks; Goggles of face shisld must be wom when the system s under pressure. Al otned protecuve CliNing and equipmaent
required 10 use with open tysiems must be available nea/oy
IF APPUCATION 1S PERFORMED USING AN ENCLOSED CABIGround Apolication) OR COCKPIT {Aerial Application), THE FOLLOW-
ING PROTECTIVE CLOTHING AND EQUIPMENT MAY BE WORN AS AN ALTERNATIVE, Long-sieeved shitand long-legQed pants;
shoes and socks. Chemical resistant gioves must be availabie 1n e cab of cockph and must be wom guring entry 1o and exit rom
the application vehicie. For grouna spphcalion all other protective clothing and eguipment required for ute dunng applcaton must
be svaiable intne cab and must De worn when exiting (the cab into reated ateas When used lor this purpose. contaminated clothing
may not De DroUGht DACK iN10 the Cab UNIEIS In BA BACICIUTE BUGCH a3 & Plastic bap. s Saclion continued on next panel)

EPA EST. NO. 5481-CA-1

EPA REG. NO. 5481-114
NET CONTENTS 5 GALLONS

AMVAC CHEMICAL CORPORATION:

4100 EAST WASHINGTON BLVD. - LOS ANGELES, CALIFORNIA 90023
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STORAGE AND DISPOSAL
! Do not comamunate wates, 10od of leed by storage of disoosal.
IS‘TORAGE;Swu ProcuUCt in oNGInal CONLaNer In & cool. Ory, locked placa out of
11each of chioren. Proouct m hammabdie. Keep sway ttom hesl and open hame.
|spiied, avod exposure. i nignificant spill, call CHEMTRECS (800) 424-8300 of
[2131264- 3910 Spitt can be contained by covenng wih & suflicant amount of
absorbeni matanal SUCH as clay, JIRIOMACEOUS SAMH, $ANC, LawTusl, Of Sweep-
ing compound. Place 1 orum, label contents, & cispose of according to he
| instructons below in pestcice disposal. CAUTION: Wear a pestcide respiator
} 800 avend torming dust cloyds dunng clean-up. PESTICIDS DISPOSAL: Pesticide
Iwastes are acutety hararoous. IMproper dis0Osal Of ¢xtets pesucioe, spiay
i modure of nhsate & A violaoon of Feaetal law, It hese wastes cannot be disposed
| of by use according (o lapel INSTUCLONS, CONACT yOUT neares? Staie Pesdcioe of
| Environmenial Control Agency, or the Hazardous Wasie representabve al the
| nearest EPA regronal office tor guidance. CONTAINER DISPCSAL: (Mazal) Triple
Innse (or equivaseny Then offer for recychng Of feconofboning, of punciure &
ospose of in a sanaary landfill, o¢ by other procedures aporoved by State and
socal authonues. (Plasuc) Trple nnse (of equivaieny. Tnen ofter lor recyching of
| recOnAmonIng, of puncture and disposs of u A Sanitary landfiil o INcineLON, of,
[K.Jmod by Sute and local authonbes, by buming. i burned, stay out of smoke,

READ THE DIRECTIONS CAREFULLY AND FOLLOW THEM AT ALL TIMES

Applicaton tan be made by drcraft of ground power eQuipment by trained
personneil only using approved protective squipment. Do nat rpoty with hand
_equioment Pouwr speched amount of this product into neany filled spray tank
Aod bajance of water 10 fitt tank. Do not CoMDINe with weZabie powoers unless
previous use of the mature has proven physically compatDie and sate to plants,
Arwrys oMUy M s DIGGUCT with at laast half of \owa! wate? belois adding
welabie powder.

: SUGGESTED WATER RATES TO USE PEA ACRS
FOR ARCRAFT AND GROUND APPUCATION
Tae actual rate requered 0 DIOVIAE MODUPH, UARCIT COVEragS vanes with plasm,
prowin a2 ume of apphcanon, Except at specified 10/ Carun uUses, MX THe 18COM-
menaed rais of Prosdnn IPA 4 ne loflowing amounts of waisr 1o Cover s bioad
range of conditons. Tneretore, always use lugher iates of waler mo pal acre 10
Qrve thorOugh spIBy Coverage of mature planis with neswvsce folage.

CROP APPUED BY AIR APPED 9y GARQUNDO
Vegetabis and Freld Croos 520 Gals. Water /Acie 20-125 Cuu W-m lAcre
Grapes * 725 % = - 20200 © °
O':I\lld‘cmps 1020~ = r 0800 =

" FRUIT AND NUT CROPS

IMPOITANT: SEZ REENTRY AND WORKER SAFSTY STATEMENT ON THIS
LAST, CONCEANING ALy CAD2S

APPLES PEACHES, PEARS, PLUMS: For control of Aphics, and Mnes use
17410 1/2 pL per 100 gaus  water. For contol of Grasshoppers, Lygus Sugs, and
Fed-Banced Leal Roller use 1/210 2/3 pL per 100 gais. wate:. Do notueat within
| aay of harvest of a2ply more than 5 pts, pef Acle on peaches ana plums,
slnpu[,pcumonnppmmdp'm N

™

CHERRIES [SOUR ONLY): For control of Aphids and Mnes se W'o 23 Bt per
100 gals. waisr. Do not treal within 2 days of harvesy, or 85ply more han 5
pt. per scre.

caTAUS }OﬂMES. LEMONS, GRAPEFRUIT: For control f Adhids use 110 2
PG pet ‘cn n 200 or more gws. water. For control of Frut Tree Leaholier,
Orangs Thant and Omnvorous Leatroller, use 1 GL per acre in 500 gais. wetef,
For conpal of Western Tussock Moth larvae, Crrus Cutwonm, Vangaled Cutworm,
and Pink Scavenger Caterpillar use 2 Gt per acre in 1200 palions water, Allow at
leas17 oays between applhicanon. Do net beat within 1 cay ¢f harvest

GRAPES: For control of Aphids use 1/2 1o 1 pL per acte Do not treat within
2 asy of harvest For conuol of LeaS Folder, Leatnoppens, Mres, Ped Banaed
Leajiolier and Lygus Bugs use 1 GL per acra. Althe | gu rale 0o not beat
within 3 Gays of narvess

STRAWBERRIES: For control of Aphics and Mes use 1/410 172 pt per 100 gals
waler. For contol of Grassnoppers, Strtawberry Lealioller, San-marsn Caterpiliar
ang Lygus Bugs use /210 1 pt per 100 gais water. Do nct tees witnin 1 day of
harvest F os nasa-to-kill Apnios ang Maes use 1 GL per 1D0 pais waler, but o hot
Beal wiOua 2 Says of harvesl of ap5ty more than 1 gL per acie

WALNUTS: For conuol of Aphids and ANalfa Caterpilias use 1/4 to 1/2 pL pet 100
pais water. For conuol ol Mies, Omnwvorous Loober, Orange Torvix, Frun Tree
Leatouet, and Western Tussock Moth use 1/2 pt per 100 gais. waiet. Do not et
withif. | gy of harvest of apply more than 3 pis, pet acrs.

FIELD CROPS

INDORTANT: SEZ REENTRY AND WORKER SAFETY STATEMENT ON THIS
LAzcl CONCERNING ALL CROFY

ALFALFA, CLOVER: For conuol of Aphias and Allalta Calerpiliar use 1/4 10 1/2
£. per aces. For convol of Grassnoppers, Leatmoppers, Curwonns tchmbing),
Maes, Afaifa Weevil larvas and Lygus Bugs use 1/2 10 1 pis. paracre. Do not
Ueal within | Oay of harvest

COAN FIELD & POPCORN (FOR FORAGE & GRAINY: For control of Aphids use
174101 pt per acre. Do not treat within 1 day of harvest Phosann IPA 4 may cause
4 red ©f purple hiscolombon of corn plants umilas 10 otner organophosphals
compounas.

MUSTARD GREENS, TURNIP TOPS; For contol of Aphids use 1/4 to 1/2 pL per
acre. For conuol of Cabbage Looper, imponed Caboags Worm, False Chinch Bug,
Oipterous Leatminer(aguns), Grasshoppers, Leamoppers, and Mnes use 1/210 | pt
pet asre. Do nol veal witnin 3 0ays of harvesy

SOAGHUM (FOR FORAGE AND GRAIN): For controt of Aphids use 1/410 1/2 pt par

acre. For contol of Corn Earworm, and Weoworm use 1/2 10 1 pL per acre, For.

conuo! of Fall Arnyworms use 1 pt per acre. Do not rest whhin '3 days of nanest
Pnosann IPA 4 may cause & req or pufpie discoloration of lh' wlqhum pIAnu
$1Milas 10 Othel OIQANODhOSPhaLs COMPOUNas, © 4

IPORTANT: SEZ AEINTRY AND WORKER SAFETY STATEMENT ON THIS *
LADZL CONCZANING A CRODS

ARNCHOKES: For conuol of Aphios use 1/410 172 pt per acre. For control of Piume

Moos spocies of Leatioiiers or Stem Borers) use 110 2 pia. par acre. Do not u- !

winin 2 gay of harvest ———-

BEANS: For conpol of Aphios use V/4 to 1/2 pt pet acre For control of Giass

EGGPLANT, PEPPERS: lor control of Aphios use 1/4 10 1/2 pL pet acre Forconuol of
Grasshoppars, Lealnoppary, and Miles use /2 W 1 pt par acis. Do notuveat withun 2
Cays of harvest

LETTUCE: For control of Aphids, use 1/4 1o 1/2 pint per acre. For contiol of Corn
Eatwormn, Cutworms (chmbing), Owplarus Leaiminer (adults), Cabbage Looper,
imponed Caboage Worm, Grasshopperns, Mras, Lygus Bugs, Sah-marsh Caerpities,
Faise Chunch Bugs, and Thips, use 1/210 ) pinl per acre

Keep & 7 day uwiterval between apoications.
Head Lenuce: Whnen applying 1 pint of kess per acte, do not eat within 2 days of
narvesl For hardao-kifl insects, Including Aphads, use § quasi peracre butdonotreal
wiltun 4 Gays of harvest
Leal Lettuce « (inciuding Buner or Boston, Greenleal, Radiea! and Romamne): When
BOPIYING ) Pint of 1835 Del BCioy 00 NOt beat withun 7 Orys of harvesl For hard-lo-kill
INSECI, INCIUCING APhias, use 1 QUAN pel 4Cie DUt GO N Ueatl within 10 aays of
harvest

MELONS ANCLUOING CANTALOUPES, HONEY-DEW MELONS, MUSKMELONS,
WATERMELONS: For conuot of Aphids use 1/4 1o 1/2 pL per acre. For Cabbage
Looper, Dipterous Leatminesfaauns), Leamoppers, Lygus Bugs, Mies, Fasse Chinch
Bugs, Salt:manh Calermitiar, Cutworms (chmbing), and Grasshoppers use 1/2TO 1 pt.
peracre. To contivl linoworms (Cabbage Loopar, Cutworms, Sali-marsh Caerplitars,
Tobacco Buaworms) on WATEAMELDNS anply 1/2 pL pas acre. Do not reat CANTA-
LOUPES, HONEY-DEW MELONS, MUSKMELONS OR WATERMELONS witnin 1 0ay
of harvest

~ONIONSTIRCLUDING GREEN ONIONS): For control of Thrips and  Cutworms
{chmbing) use 1/210 1 pt per acie. Do nol tesl within 1 day of harvest

~

‘PEAS PNCLUONG WINES): For convol of ADhiot use 1/4 10 1/2 pt pet acre. For

... conuociol Grasshoppers, Leatmopperns, Mias and Cutworms (Cimbing) use 1/210 1 pL

VEGETABLE CROPS s

pw ncrc Do not uan( within { duy of harvest
-

POTATOGS Fot conuol . of Aphigs use 1/4 10 12 g% per acre. For contol of

oo -\'\ . G(.,,y\gpw“ Leathoppers, and Mass use 1/2 pt pes acie. Do not re st within | oay

of narvest

SPHACH: Forcontrot B Aghuds usa /410 1/2 6t per acte For contrat of Cabbape
Loooe:. Imponead Caboapewoim. Grasshoppers, Lesamoppers, Mnaes, Oiteious
Leatminet{eaults), Cutworns {chmtuag), Set-mach Catepiller, and Fatsa Chinch Bug

hoppen. Leatnoppens. Maes, and Mewcen Bean Beette use 1/2 10 ) pt. par acre. Do =~ 4*® 1/210-1'pt peracrel Do not sl withun 4 08ys of harvest For nard-1o-kidl Aphias

NOt Uest within | gay of narvest.

BEETS pNCLUOMG TOPS): For control of Aphids usa 1/4 10 172 bl per acie. For
convoi of Cavpage Looper, Cutworm{chmbing), Dipterous Leatmineriaguns), Faise
Chinch bugs, Grasshopoers, Imponed Caboage worm, Lealnoppers, Mnes and
Sant-marsh Catednilar use 17210 1 pt per acre, Donot Ueat within J days of harvest

BAROCCOU, CABBAGE: Fof contot of Aphias use 1/4 10 1/2 pt per acre. For conuol
of Casosge Loooer, imponsd Cabbaps worm, Giasshoppers, Leainoppens, San-
marsh Caterpiliar, Mites, Cutworms, (climbing), Ospterous Leat miner(aduns), and
LyQus Bugs use 1/210 1 £t per acre. Do not Leal within | day of hanest For hard-
to-lolf AChigs wse | GL per ACle DUt do NOt Ueat winin J Gays Of harvest

BRUSSELS SPROUTS, CAUUFLOWER, COLLARDS, KALE: Fos contsol of
ADhias use 1/410 1/2 ot pet acre. For control of Cabbage Loope!, imponed Cab-
bage worm, Grasshoppers. Leatnoppers, Sail-marsh Calerpiiar, Maes, Cutworms
{chmping), Dipterous Leatminer(aduns), and Lygus Bups use 17210 | pL pet acie
Do not yest wityin Jdays of harvest For hard-to-kill ADhios use § gL peracre, bul
ao nct wert COLLARDS and KALE within 7 deys ol harvest; 3 days on BRUSSELS
SPROUTS and CAULIFLOWER.

CARRAQOTS: For control of Aphids use /4 to 1/2 pt per acre. For control of
Leafnopoers, Lygus Bugs, Mites, Cabbage Looper, Dipterous Laeaiminer(aduty),
Cutwomms{climbing), and Sat-marsh Caterplitaruse 1/210 1 pL pet acte. Do notosat
within 2 days O narvest

CELEAY: For conuol of Aphids use 1/4 to 1/2 pt per acie For convol of Dintarous
Leatminer(agutts), Lygus Bugs Sat-marsh Catemiliar, Loatnoppers, Caobage
Loooers and Maes use 1/2101 gL per acis. Do nottieat within 3 days of hasvest For
nao-to-aill Aphios use 1 QL per acie but do ol lieal wiifin 5 days of harvest

CORN. SWEET (FORGRAIN & FGRAGE): For conuolot Aphlds use 1/4 10 1 pL per
acre Do not vest wiihun )V aay of narvest Phosann IPA 4 may cause a 1eo or
purble discoloraton of comn plants similar 1o oiner oiganophosDhais Compounds

R TN T Yoo SN e e o € mmmtent ol Fraes

Use | GL per acie DUl G0 nol veal within 7 axys of narvest

SUMMER SOUASN. For control of Aphias uss 1/4 10 1,2 pL pe/ acre. For conual of
Capuage Loope:, Dinterous Laatminec(aoutts), Leatnoppers, Lygus Bugs, Mnex,
Fase Chinch bugs, Sai-marnsh Caterpiliar, Cutworms{chmbing), and Grassnoppers
use 17210 1 pt pas acre. Do not veat within | day of narnvest

TOMATOES: For contro! of Aphids use 174 10 1/2 pt per acre. For contol of Grass
hoppers, Leatnoppers, and Mdes use 1/210 1 pL pef acre. Do not treat within | gay
of harvest

TURNIPS: For control of Aphids use 1/4 to 1/2 pL pet acre. For controt of Cabbage
Loape:, imponed Cabbage worm, Giasshoppars, Leainoppers, Mnes, Faise Chinch
Bug and Diptercus Leatminar(asuits) use 1/210 1 pL per acre. Donotueal within 3 day
of harvest

NOTICE: This product conforms 1o ts chemical descripton and is reasonably ftfor the
PUIpose staled on the labe!, when used in gocorGance with directions unNaer NOMMAI
condivons of use Manutacturer s not responsibie lor the use of product contrary to
tha lapet iInsyuctions, of under abnomal condions, or under Condrions NOT reasoNA-

bly (oresecabie to the manufacturer and/or seller and the buyer assumes the nsk of
any such use LL - PHI Ama. 06-20-20

ORGANOPHOSPHORUS PESTICIDE, UQUID, N.O.S.
(50% MEVINPHOS IN ISOPROPANOL)
FLAMMABLE LIQUID, UN 2784 - POISON (RQ-1/0.454)

Phosdrin® IPA 4 EPA REG. NO. 5481-114

AMVAC CHEMICAL CORPORATION
4100 EAST WASHINGTON BLVD.



PAOTECTIVE EQUIPMENT & WORK SAFETY STATEMENT( continued fiom preceding panel)
REMEMBER THIS CLOTHING; (long-slesved shirt, long legged pants, shoes and socks) IS NOT ADEQUATE TO PROTECT YOU
DURING REPAIR AND CLEANING OF APPLICATION EQUIPMENT AND EARLY REENTRY TO TREATED AREAS. YOU MUST
NEFER TO AND WEAR OTHEA PROTECTIVE CLOTHING AND EQUIPMENT DESCRAIBED EARUER IN THIS SAME SECTION.
MPOFTANT

IMPORTANT| #f pesticida comes In portact with skin, wash off with soap and watet and contact a physiclan immediately. Always
wash hands, [ace, and arms with soap and water bofore smoking, eating, ditnking, or toleting,

L HUMAN FLAGGENS AT STIRCTLY PHOHRINTED
duting sedal application of this product unless they are In & tuially enclosed vehicle,

AFTER WOFYC Befors removing gloves, wash them with soap and water. Take off alf work clothes and shoes Shower using soap end
water, Weas only tloan clothes when lsaving Job — do not wear contaminated clothing, Personal and protective clothing worn during
work must be stored and laundered separately from household articies. Store protactive clothing sepatately lrom personal clothing.
Cloan of laundsf protective clothing after sach use. Respiratons muet be cleaned and fiters repleced accarding o Instructions Included
with the respiraton, Protective clothing end protective squipment that becomes heavily contaminated or drenched with Mevinphos

must be destroyed according to state and tocal regulations.
HEAVLY CONTAMINATED Off DRENCHED CUUTHING CANNOT BE ADEQUATELY DECONTAMINATED,

The National Pestickde Telecommunicaion Network Is avallable for recommendations regarding polsoning mansgement, smerpency
teatment, and other Information regarding the toxicity of mevinphos. The toll tree number for the National Pesticide Telecommunica-

tion Network is 1-800-858-7378.

¥ PRODUCT 18 HANDLET) INDOORS provide machanical exhaust ventiiation. Keep all unprotected persons, chitdren, livestock and
pets awny from treated areas of where tharm ts danger of diift. Do ot rub syes of mouth with hands. f you fee! sick in any way, STOP
WORK snd pet halp ripht sway, see the At ald Siatements of Practical Tieatment section on this label.

IMPORTANT Wear clean clothes dally. Pikt should not asslst In mixing and loeding operstion. Do not contaminate of store near foad
of feodstufl. This product Is not for use or storage In o around the home. In case of splilage, decontaminate areas and equipment by

washing with a dilule solution of aikall (less tian 5% J and detargsant and rinse with water.

NOTE TO PHYSICIAN - - - POISONING SYMPTOMS
Symptoms Include weakness, headache, tightness In chest, blutred viston, non reactive pia point puplis, salivation, swealing,
nausea, vomiting, dlasrhea, and abdominal cramps.
TREATMENT - Atropine is the specific therapoutic antagonist of choice against parasympathetic nervous stimulation. if there are signs
of parasympathetc vamulation Abopine Sulfate should be injected at 10 minute Intervals in doses of 1 to 2 milligrams until complets
atropintzation has occurred. Pralidonime chloitde (2-PAM chiorlde) may also be used as an eflective antidote In addiion to and whiis
mantsining tull stropinization. in adults, an Initial dosa of 1 gram of 2-FAM should be Injected, preferably as an Intusion, In 250 cc
of saline over & 1310 20 minute pariod. If thisls not practical, 2-PAMmay be administered slowty by intravenous injection as a 3% sotution
In water over not less than 2 minutes. ANer sbout an hour, » second doee of 1 gram of 2-PAM will be Indicated # muscle weakness has
0ot boen relieved. For infants and chitdren, e dose of 2-PAM is 0.25 grams. Morphine 's an Improper treatment.

Clear chest by postural drainage. Oxygen administration may be necessary. Observe patient continuously for 48 hours. Rapeated
sxposure to cholinestermse inhibltors may without waming cause prolonged susceptibility o very small doses of any cholinesterase

RESTRICTED USE PESTICIDE

Due o Vary High Acute Toxichy to Humans and flesidue effects on Avian, Memmaslian and Aquetic Species. For Retali Sae Te
and Use Only by Ceitiind Applicators o Pervons Undar Thalr Direct Suparvision and Only tor Those Uses Covered by the
Certifiod Applicators Certificallon. (Xrect supsrvision toi this product ls defined as “the cartified applicator being physicalty

presant duiling application, mixing. loading, repali and cleaning of applicalion equlpment*® Cartified sppiicators must also ensure
that all persons Involved In hese activities are informed of the precasutionary slatements,

Phosdrin. 10.3

WS INSECTICIDE

Contains 10.3 {bs. MEVINPHOS per Gsilon

ACTIVE INGREDIENTS:
Mevinphos fvan:bomothoxy—1-molhy!v!nyl

dimethyl phosphate, alphaisomer). .. .. 60.0%*
Relatod Compounds ., ................ 40.0%*
Total 1000%

Phosdrin Is a Reg. Trade Mark of Amvac Chemlcal Corporation
*Equivalent 1o 100.0% /w MEVINPHOS Insocticlde

inhibitor. Ajow no further exposure urtll time for cholinesterase reganeration has been attalned as detarmined by a blood test.

_KEEP OUT OF REACH OF CHILDREN
DANGER POISON
PELIGRO

“PRECAUCION AL USUN“O Bl usted nao toa Ingles, Na uke erte produdo huu quc in stiqueta .
haya sldo explicado ampllamente”
STATEMENTS OF PRACTICAL TREATMENT
IF SWALLOWED: Call & physiclan or Polson Control Center Immedistely. Induca vomhing by giving vicUm 1 or 2 glasses of waler
. Ioucﬂmg back ot throat with finger. Never Induce vomiting or give anything by mouth Lo an unconsclous of convulslag person.
1E INHALED: Remove victim to treeh ale knmadiately. Apply artitictal respliation ! lndicetod Qet mexdical attantion, .

iF INEYES: Flush eyes with plenty of water for 10 minutes. Got medical attantion immediately.
I"OHBRIN: Remove contaminated clothing and Immedialety wash aflected area with soap and water. Call a physiclan

[mmediataly. Wash clothing balore reuse.

¥ FOR 24 HOURS EMERGENCY MEDICAL ASSISTANCE CALL (213} 264-3910.

DIRECTIONS FOR USE
R v & violetion of Federal law 1o use this product In & mannes Inconsistent with Its labeling,
Do not apply this product through any type of irrigation system,

)
ENVIRONMENTAL HAZARDS

This pesticide b todde to fish and witdifts. Dift and runofl may be hazardous lo aqualic organisms in nelghboring sreas. Do not pply
directly to water of wetiands( swamps, bogs, masshes, and pothotes). Do not contaminate water when disposing of squipment
washwaters. This product ls highly loxic to bees exposed to direct brsatment on blooming crop or weeds. Do not apply Bils product
of aliow R to drift 1o blooming crops of weed, while bees are acthvaly vishing the eatment area,

i PHYSICAL & CHEMITAL HAZARDS

' Do nat use, pout, splil of store near heat or open flams.

REENTRY AND WORKER SAFETY STATEMENT
Reentry intd tre sted CITRUS GROVES GRAPE VINEYARDS and PEACH orcherds s prohiblted tor 80 hours {4 days) after the and of
appiicabonliniess the protectve clothing specilied onthis iabellor sasfy reentry is worn Tieentry into alf other iioaled areas I3 prohibited
tor 48 Rourd {2 days) ahar the end of application, unless the protective clothing specihied on this lahel tor early reentry Is worn
hen a mhrure of 2 of mors organophosphales pesticides s applied, the reentry Interval shall be extended by adding
10 the Jongest applicable interval an addiional 50X of that intervall
. FOR EAALY REENTRY INTO TREATED ANEEAS BEFORE 8PTAYS HAVE DRRED,
! Wears alt protective clothing specilied on this Iabaf for an applicstor,
' FOR EARLY PEENTIY INTO THEATED AIMAS AFTEA SPIAYS HAVE DRIED,
Wear protective sult of one of two plece tovering all parts of the body except head, hands, and feet; chemical resistant glownse;
chemical resistant shoes { or chemical rnl:um shoe coverings or chemical resletan] boots )
Witttan of ovel wamings must be ghven to workers who are ax o ba intreated sinas o in sn area to be treated with thiy product,
(ndicate specihic oral warmings which Inform wochars ol nrens o haldl that may not be smeiod withiout specific protective clothing,
period of ima feld muw be vacaled, and appropriate action 1o lake In case of sccldental sxposure ) When oral wamings are given,
wamings shall be given in & languspe customastly undestood by woikers. Otal wamings must be ghen when thers ia reason lobelleve
hat wiitten warnings cannol be undenstood by workers. Wiittsn warnings must Include 9e tollowing intormation;
"DANGER™ Area 1 bo beated with MEVINPHOS | o0 (Date). . Do ned antar withaut a II” F!-h rotecthve clithing untt wa_gﬁbgt
e dainkime ol lonh on nu- hbefj Tn case of accdanial erporuie bee JTXTEUDH T EﬂC‘mKWEWTrmU on the
03-10-84)

Fhgsidnn 10 3 WT Insectic de _prostucy Tabel ™

I POGOHNING GYMPTOMS APPEAN (See POISONING SYMPTOMS undar NOTE TO PHYBICIAN) Keep patient prone and
qulel. Stan artificisl respliation (mmedialety it patient ls not breathing. [ranspor the patient Inmedialely fo the nearest hovpital,

SEE ANNDOTE AN OTHERN PYECAUTIONS ON SIOEE PANEYL

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AHO DOMESTIC ANIMALS
DANGER; Polsonous ¥ rwallowed, inhaled of absorbed through the skin, Rapldly absorbed through the siin. Repeated Inhalation
of skin contact may without symptoms, progressively increase susceptibility to MEVINPHOS Insecticide poisoning. Do not swaliow
of get In eyes, on akin of on ciothing. Do not breathe vepors. Do not contaminate food of leed products.
PRECAUTIONS iN USING
PROTECTIVE EQUIPMENT & WORK BAFETY GTATEMENT

USE ONLY WHEN WEARING THE FOLLOWING PERSONAL PROTECTIVE EQUIPMENT DURING MOUINGAOADING, APPUCA.-
TION, AEPAIR AND CLEANING OF APPLICATION EQUIPMENT, AND DISPOSAL OF PESTICIDE: protective sut of one O« two pleces
that covers afi paits of the body sxoapt head, hands, and teet; chemical resistant gloves; chemical resistant . {or chemical
resistani shoe coverings o chemical resistant boots}; goggles or [ace shieid; hood or wide brimmed hat; NOOS}(d SHA spproved

respliatory protection breathing devics,
IE MIXINGALOADING 1S PERFOIMED USING A CLOSED SYSTEM, THE FOLLOWING PAOTECTIVE CLOTHING AND EQUIPMENT

MAY BE WORN AS AN ALTERNATIVE. Long sleeved shiit; long legged pants; chemical iesistant gloves; chamical realstant apron;
shoas and socks;Goggles os lace shleld must e wornwhan the sy stem ls under pressure. All othet protective clothing and equipmetd

requiied for use with open systama must be available neasby.
IF APPUCATION IS PEFIFONMED USING AN ENCLOSE( CAN(Ground Application) OFt COCKPIT |Aedal Application), THE FOL.

LOWING PAOTECTIVE CLOTHING AND EQUIPMENT MAY BE WORN AS AN ALYERNATIVE. Long stesved shint and long-legged
panty; shoes and socke. Chamical resiatant gloves musibe svailable inthe cab or cockpht and must be worm duiing entry to and exit
trom the application vehicle. Fos ground application sil ¢iher pritective clothing snd squipment required 1or Use during sppiication
must be avaliahle in the cab and must ba worm when sxiiing tha cab Intu reatsd asees. When used tur this putpose, contaminetesd
cloihing may not be broughl back inio the caby uniess in an enclosurs such se & plastic bag. {this Section conlinuad on Nest panel)

EPA REG. NO. 5481-161 NET CONTENITS GALLONS EPA EST. NO. 5481-CA-1

AMVAC CHFMI(“AL CORPORATION

4100 EAST WASHINGTON BLVD - 1. OS ANGELES, CALIFONNIA 90023
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f STORAGE AND DISPOSAL

Do not comaminate watet, tood or 1eed by storage o diaposal,
STOMAGE Store product in orlginal container In a cool, dry, locked place out of
rench of chikdren, Product ts lammabe. Kenap away lrom heat and open flama,
splitnd, avold exposurs. ¥ slignificant spilt, call CHEMIREG {000) 424-8300 o
(21J)264-3910. SpM can be conlained by covering with a sufticlent amount of
atrsorbent material such as clay, distomaceous earth, sand, sawdust of sweep-
Ing compound, Place in drum, label contents, & dispose of sccording to the
fnstuctions below in pesticide disposal. CAUTION: Wear a pesticide resplrator
and avold toeming dust cloudts during clean-up. PESTICIDE DISPOSAL: Pesticide
wastes are ecutsly harnsdous. improper disposal ol excess pesiicide, spiay
mixture of rinsate s a violation of F ederal law, X these wastes cannot be disposed
of by use according 1o label Instruchons, comact your neerest State Pesticida o
Ervironmental Control Agency, of the Harardous Wasts representative at the
nearest £ PA regional office tor guldance. CONTAINER DISPOSAL: (Metal] Triple
Anse (o squivaten) Then offer for recyciing oF recondiboning, of puncture &
drepose O N & wartary larvI'W, or by other proceduret approved by State and local
authorties Plasdc) Triple rnse {or equivmienty. Then ofter tor recycling or
recondiioning, of punciure and dispose of In s sanRary landfilt or incineralion, or,
¥ ahowed by State and local authorities, by buming. f bumed, stay out of smoke.

READ THE DIRECTIONS CAREFULLY AND FOLLOW THEM AT ALL TIMES
Application can be mede by aircrall of ground powsr equipment by taned
pecsonnel only using approved protective equipment Do not apply with hand

. equlpment, Pour specied amourt of this product into neary Mlled spray tank
Add balance of water o fifl tank. Do not comblne with wetiable powders unless
previous use of the mbxture has proven physicalty compatible and safe to plants.
Always thoroughly mix this product with al lesst half of toial water bedore adding
wotlable powder,

SUGGESTED WATER RATES TO USE PER ACRE
FOR ANCIAFT AND GROUND APPUCATION

The actual rte required 10 provide thorough, unorm coversge variss with plant

growth al ime of sppiication. Except as specified fof centaln uses, mix the recom.
mended rede of Phosdrin 10. In the following smounts of water to coves a broad
range of condions. Therefore, abways use highaer rates of water mix pot acre to

ghe thorough spray coverage of meture plants with heavier fotinge.
cRoP APPLIED BY AR APPUED BY GROUND

Vegetatia and Flekd Crops 520 Gals. Watei /Acre 20-125 Gals. Water /Acre
Orapes ras - - - 20200 " "
Orchard Crops w2~ = - 40800 ¢ " "

\ FRUIT AND NUT CROPS

BAPOITANT: SEE FEENTRY AND WORKER SAFETY STATEMENT ON THIS
TRBET CORCERAIRG KL TIPS,

APPLEB, PEACHEN, PEAN, PLLMO:  For control of Aphlds, and Mites use
1.3 0 I oz /100 gals. water. For control of Grasshoppers, Lygus Bugs, and Fed-
Berwied Lol Poker uee I 10 4 L 02 /100 pats. weter. Do not treat within 1 day of
harveet or apoty more than 730 pals /acre on peeches and plums, 900 gale./acre
on apgies and pears.

CHEF¥IES [SOUN ONLY): For  Aphids and Mites use 3 10 4 fl. 02./100 gals,
wafly, Do not treat within 2 days of hasvesy, o apply more than. 750 gals./acre,
| ‘ )
CITIUS - ORANGES, LEMONS, GRAPEFFUIT: For Aphids-tse 8 %0 12.5 . ox./
acre in 200 or more gaks. waler. For control of Frult Tree Laahotier, Orange Tortrix
-rmnn'vovou- Leafoiter use 122511, ox /acre in 30G gale. water. For controt of
w m Tuseock Moth larvee, Citrus Cutwom, Varigated Cutworm, and Plnk
Sca 7 Caterpiias use 23 . oL /acre In 1200 galions water. Allow al lessi 7
dayq between apphication. Do not real within | day of harvest

RASPUOCIIES For control of Aphids use 1.5 10 3 1. 02./100 pals. water, For
controt of Mhes, Laathoppers, Frult Tree Leatroller, and Orange Tortrix use Jto 4
. ory' 100 gale. of water, Apply both dosages in up to 200 gais. watei/acre, Do not
beal within J days of harvert

GINAPES: For control of Aphids use J3to 8 0. oz /acre. Do not ireat within 2 day of
harvest For comtrod of Leal Folder, Leathoppars, Mites, Fled Banded Lealioller
and Lygue Bugs use 010 12.3 11, 0z /ecre. Al the 12.3 1. oL rate do Nt resl
within & deys of harvest

BTTAWIN FFYCR: For control of Aphids and Mites use t 310 3 A o2/100 gals.
wata: For control of Qrasshoppers, Boewberry Lastiodier, Gall marsh Catniplilas
and tygus Buge use Jto O R. 02 /100 gale. watwr. Do Nt beat within 1 day of
hervest For hard 1o kil Aphids and Mites use 12.3 1. 02./10Q gals wates, bt do

T T i henectar annR misa than 10 nals Rnlshed sniay/acie,

WALNUTI: For contiol of Aphids and Allstla Caterpiltar use 1,516 3R ot/
100 gals. watai. For control of Miles, Omnlvorous Looaper, Osange Torrix, Frull
Tioa Lanfrolinr, and Westiarn Tussock Mothuse 3 1 or /106G gals waler Do not
heal within | day of harvest or apply more than 1000 gals. /acie,

FIELD CROPS

MPOMTART: SCE REENTITY AND WONKEN SAFETY STATEMENT ON TS
s

VANEL CORCETINING ALL CIOPS.

ALFALFA CLOVERN: For control of Aphlds and Alfalfa Caterplilar use 1.5 t0 2
fl. or/ acre, For controt of Grasshoppers, L samoppers, Cutworms {climbling),
Mitos, Altalla Weevil latvas and Lygus Bugs use 3 to 8 . oz /scre. Do not
teat within 1 day of harvest.

COFN (FELD & POFCOAN) FONMFOAAGE 8 GIAIN For controd o ADhids use
1.5t 8N or/acre. Do not beat wittun 1 day of harvest Phosdon 12 3 may
causa n red or purpie discoloration of com plants almilas to other oigano-

phoaphate compounds.

MUETTAND GAEENS, TURNIP TOPS: For control of Aphids use 13t0 3 A ox/
acre. For control of Cabbago Loopesr, Imported Cabbage Wormi, Fafse Chinch
Bug, Dipterous Laatminer{adutts), Graashoppers, Leamoppers, and Mites use )
to 8 1. or/acie. Do not real within 3 days of harvest

PEA VINES (FOR FOPAGE ONLY) For control of Aphids use 1.5to 3 N\, or/
acre. For conbo! of Grasshoppers, LeaMhoppens, Mhes and Cutworm (cHmbing)
use 31008 M or/acre. Do not rest within t dey of harvest

SONGHUMFON FORAGE AND GRAIN): For control of Aphids use 1. 5to 3R o1/
acre, For control of Com Enrworm, and Webworm use 3 1o 6 A oz /acre. For
controt of Falt Armyworms use 8 . oz / acre. Do not teat within 3 days of harvest
Phosdiin 10.3 may cause a ind of purpie dlscotoration of the sorghum plants
simiias 10 other organophosphate compounds.

VEGETABLE CROPS

IMPOATANT: SEE REENTRY AND WORKER SAFETY STATEMENT ON THIg
LADEL CONCETINING ALL CTOPS.

ARTICHOKES: For controt of Aphlds use 1.510 31 oz /acie. For control of
Plume Moths (specles of Leatiolters or Stem Borers) use 810 12.5 1. or/acre. Do
not treat within 2 day of harvest

BEANT: For control of Aphids use 1.8 to 3 . ozr/acre. For control of Grass
hoppern, Leamhoppers, Mitas, mnd Mexlcan Bean Beatlo use 310 80, or./ acre. Do
not Veal wilhin 1 day of harvest

BEETS {NCLUOING TOMS): For Aphids use 1.5 10 3 N or/acre. For control of
Cabbage Loopet, Cutworm{cimbing), Diptecous Laatminar (adults}, Falve Chinch
buge, Giasshoppars, Imporiad Cabbage worm, Lasthoppers, Miles end Sak-
marsh Catepriliar use 3 1o 8 fi. oz/acre. Do not real within 3 deys of harvest

BROCCOU, CADRBAGE: Fot control of Aphide use 1.3 to 3 fi. o/ acre. For
Cabbage Loopet, Imparted Cabbage worm, Grasshoppern, Leathoppaers, Saf-
marsh Caterplilar, Mites, Cutworms, (climbing), Dipterous Lasl miner{aduhs), and
tygus Bugs use J to 6 fi. oz /acre. Do not treatwithin { day of harvest For hard-
to-kill Aphide use 12.3 1. oz/acre A do not treat within J days of harvest

BAUSSELS SPI0OUTS, CAULIFLOWER, COULARIDS, KALE: For control of
Aphids use 1.5t 3N or/acre. For contiol of Cabbage Looper, inported Cab-
bage woim, Qrasshoppers, Lesthoppers, Bat-marsh Caterplillar, Mies, Cut-
worms (climbing), Diptsrous Leatminer (aduns), and Lygus Bugs use 3ta 8 fi.ox/
acre. Do not treaf within 3 days of harveet. For hard-to-kill Aphids ves 1258 o2/
scre, but do not treal COLLARDS and KALE within 7 dsys of harvest; 3 days on
BRUSSELS SPAOUTS and CAULIFLOWER

CAJ¥OT1S: For control of Aphids use 1.3 to It oz facre. Foi controf of
LeaMoppers, Lygus Bugs, Mites, Cabbape Looper, Dipterous Leatmines{sduly,
Cutwoma(climbling), and Sal-manh Caterpliisr use J to 8 A or/acre. Do not
treat within 2 days of harvest

COVLEFRYY: For control of Aphlde use 1.310 3 or /acre. For controd of Dipterous
Lsalminer(adults), Lygus Bugs, Sat- marsh Caterplliag, Lesmhoppers, Cabbage
Loopers and Mites use J 10 BN, oz /acie Do notlreal wilhin 3 days of harvest For
hard to-hlit Aphids use 12.3 A oL /acie but donut beat whhin 3 days of harvest

COFW {SSWEET ) TORGEWIN 8 FONAGE: For contol of Aphids use 1.5t0 8 A1,
ot /ncre. Danut trent within t day of harvest Phosdsin 10.) may cause 8 1ed or
pstrple discoloration of corn plants simlier 1o othet oiganophosphiale compounds.

CUCITMBETY: For control of Aphids use 1.5t IR or/acre For control of
Grasshopgpers Unaflioppers, and Mites use Jto 8 1, or/acre. Do not tant

wililn 1 day of harvesl

EGGPLANT, PETTEYYS: For controt of Aphkis ves 1.310 31 o2/ acre. For
control of Grasshoppars, t eslhoppers, and Mites use Jta 6 fi. or/acre. Do not

freat within 2 days of harvest

LETTUCE: For control of Aphlds use 1.5 to I A ox/acts. For control of Com
Earworm, Cutwoims(climbing), Dipterous Lesimines(aduts), Cabbage Loopet,
tmported Catibageworm, Grasshoppers, Mites, Lygus Bugs, Salt-marsh Caterpli-
1a7_ F alss Chinch Jugs, and Thripsuse 310 8 1. or/acre. Do not trest within 2 day s
of harvest For hard-1o-Wil Aphidy vse 12.5 0. oz /acre but do not treal within 4
dnys of harvest.

MELONS MNCULIOING CANTALOUNTY, HONEY-DEW MELONS, MUGK-
MELONS, WATENMELONS): For contio! of Aphlds use 1.5 10 J . or./ncre. For
Cabbage {_coper, Diptsrous Lealminet(aduftsj, Leathoppers, Lygus Bugs, Mites,
Faise Chinch Rugs, Salt-marsh Caterplilar, Cutworms (climbing), and Grasshop-
persuse It BN ox/acre. Yo control Rindworms [Cabbage | ooper, Cutworms,
San-marsh Caterplitars, Tobacco Budworms) on WATENMELONS epply 30 oz./
scre. Da not tmat CANTALOUPES, HONEY-DEW MELONS, MUSKMELONS or
WATEAMELONS within 1 day of hervest.

ONPA: For Aphids use 1.5 ta 3 81, ot /acre. For Cutworms{climblng), Com
Earworms, Gresn Slinkbug, Mites, and Velvet Bean Catarpliiar use Jto 8 Al
or/acre. Do nuA treat within | day of harvest

ONIONS  PNCLUDING  GREEN ONIONS): For  control of Thrps  and
Cutworma (climbing} use 310 8 . oz /acre. Do not treal within 1 day of harvest

PEAT PNCLUDING VINES): For control of Aphids use 1.510 3 0. orl acre. For
contsol of Grasshoppers, Leafioppsers, Mitaa and Cutwonns{climbing) use J 1o
0N oz/acre. Do nol reat within 1 day of harvest

POTATOEY: For control of Aphids use 1.5 to 3 M. oz /acre. For controd of
Grasshoppeis, Leathoppers, and Mites use I, or facre. Do not treat within §

day of hasvest

BIPINACH: For control of Aphids use 1.3 to 3. o /acre, Fot control of

Cabbage Looper, Imposted Cabbageworm, Grasshoppers, Leathoppers, Mites,
Dipteioua Lesiminas{adults), Cutworms{cilmbing), Sal-marsh Caterplilas, and
Falye Chinch Bug use Jto 6. oz /scre. Do not traal within 4 days of harvest For
hasd-to-kill Aphids use 12.5 1. oz /acre but do not breal within 7 deys of harvest.

SUMMET SOUASEH: F or controd of Aphkis use 1.3 80 3 I oz /acre. For control of
Cabbags Looper, Dipterous Laatminet(adults), Leamhoppers, Lygus Bugs, Mites,
False Chinch bugs, Salt-mansh Caterpiliar, Cutwormsclimbling), and Grasshop-
pers usa J 10 6 01, oz./acre. Do not beat within | day of hasvest

TOMATOES: For controf of Aphids use 1.3 t0 I, or/acre. For control of
Grasshoppery, Lesthoppen, and Mites use J 1o 8 ). or./acre. Do not treat
within 1 day of harvest

TUARNIPS: For control of Aphids use 1.3 to 3 R ox /acre. For control of
Cabbape Loopes, Imported Cabbage worm, Graeshoppers, Laamhoppers, Mites,
False Chinch Bug and Dipterous Leaiminer (adults) use It 8 . oz /acre. Do not
treat within 3 day of harvest

NOTICE: YThis product conforms to s chernical descripion and b reasonably M
tor the purposs stated onthe labol. when used In accondance with dirsctions undider
normal conditions of use. Manutacturer s not responsibie for the uvse of produect
contraty to the label Instructions, or under sbnommal condiions, of under
conditions not reasonably foreseeable to e manutacturer and/oc seliss and the

buyer assumes the sk of sny such ure.
032380

ONGANCPHOSPHONUS PESTICIDE, LIQUID, N.OS.

UN 2783 - POISON ({Q-1/0.454)
Phoadrin 103 EPA REG. NO. 5481-161

E’ AMVAC (HEMICAL CORPORATION

A HEAST WASHINGTON BLLVD
LLOS ANGELLES, CA %023
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Phosdrin 4 EC

Smuisifiabie Concentrate - Contains 4 Ibs. activh ingredients per Gallon
ACTIVE INGREDIENTS!.
Mevinpnos (2-Cardbaometnexy-1-methyivinyl dimethyt phosphate,

1o oF: 5. o T4 1 1. T o 283%
Reated CompOUNGS . . ... . i et it 188%
INERT INGREDIENT S L e e i 529%
"Saurvalent of 47.1% w MEVINPHOS Insecticide Total 10Q0%

iosgnn is @ Reqgisiered Trage Mark of the AMVAC CHEMICAL CORPORATICON

REG. NO. 5481412 EPA EST. NO. 5481-CA-1
KEEP OUT OF REACH OF CHILDREN

GER - POISON &
PELIGRO

EZAUCION AL USUARID: 5l usted no iee iNgins, NG USe €2 DOCUCS hasia que l stiqueta
haya 130 axpicaco amplamenta™
S"AT=M=NTS OF PRACTICAL TREATMENT
KROPNE IS AN ANTIOCTE, CALL A PHYSICIAN £ ONCE IN ALL CASZS OF SUSPSZTED POISONING

WALLOWED: dnnk 1 o 2 Glasses of wiier and induce vomaing Dy touchng dacx of throat
Engec NEVER ingucs vormmng of grve Amything Dy Mot D AN UNCONSCIOUS OF NOO-AM 1M Derscrl.
NHALED romove trom exposum. MHave patmnl lie down and Xaep Queel M pabent i3 not
ung san guficial respurLbon immeciaiely. Get medical ansnbon.

IASE OF CONTACT, wash skin with pienty of 304D and wiar; for eyes. lush wih water and get
FCal RMAN00N; eMmove ARG wasth conaminaled cIolung Selory re-use.

YAANING SYMPTOMS APPEAR: (See WARNING SYMFPTOMS Under "NOTE TO PHYSICIAN)
O DRWE DTN AN Gl ST 2rUACIA MESOrRNON MTUTeCLERtY § SEDETE B POt tre ATWNg. Transpont
Davert iMmaecislety I the nezrest hcapaal.

For medical emergencies nvohnng (g Brocuct, cal 14213) 2643910
£ ANTIOQTE AND OTHER PRECAUTIONS ON SIDE PANEL

PRECAUTIONARY STATEMENTS
HAZAADS TO KMUMANS AND DOMESTIC ANIMALS
NGER! Poxsoncus 8 swiliowed, inhaled of 223000ed TRough the sxin. Rapxily assorbed thyough
30, ReDeliod NNAIINAN OF 3N CHTALT MRy WIHOUt TYMOIOMS, (XOGressvely rCTIASE SUSCeD-
iy © PHOSORIN tnsechcxde poaomng. Do nct swaliow or gat in eyes, on skin O on clotung.
Nt Sregthe vaoory. Do At COMamingts ioxod or feed prodcsx. Keep 2wey oem e & o open lame.

PRECAUTIONS IN USING
€ ONLY WHEN WEARING THE FOLLOWING PERSONAL PRCOTECTIVE SEQUIPMENT DURING
ANGALOADING, APPUCKTION. REPAIR AND CLEANING OF MIXING, LOADING. AND APPUICA-
W ZQUIPMENT, AND DISPCSAL OF PESTICICE: prowscuve sunt of One oF two Dwces that covers
DAr3 of the SoCy Exca st head, hancs, and feet che Ml feslan Gloves: chemical fesStant shoes
Chemcal MIsiam 1hoe COVRNNGS Of Chemucal ISSTAt DOOE), POPPeS O tace 3hweid; hoox! of
» Dnmmed he NIOSH o MSHA approved res DrRiofy 2riteciive Sevcs. Ih the cas4 o asnal sp-
AN, e DX SHCUKE Ol 2339t It e Ming and ioading coeraion.
MUGNGACADING 1S PERFOAMED USING A CLOSED SYSTEM, THE FOLLOWING PROTEC-
7E CLCTHING AND ESUIPMENT MAY SE WORN AS AN ALTERANATIVE. Long sieeved shirt; long
Qod DN CHeMICR] (o3 FRAL Jioves, CHEMICA-BIINAN 1D0N: Shoes &nd 30y Gogpie or tace
g MUsl De worm when 1he SyTiem 3 uncer pressurs. All Other DroWCve cxXiung L squipment
aared or USs with OC=n TyTlems must be svaiibie neardy.
APPUCATION !S PERFOAMED USING AN ENCLOSED CAB OR COCKPIT, THE FOLLOWING
OTECTIVE CLOTHING AND EQUIPMENT MAY BE WORN AS AN ALTERNRATIVE. Long sieeved
1 and oG legoed DArEI: 3Noes and socis. Chemecal ressant gioves must be avasladbie n the
J or coxPd And MUK D wom dUNNG eNTTY 10 and Xt from the apPicIDoN vehice. Al other pro-
v SO L0 SGUIDMENE reqUINed KOF Use dunng ISHUCIhon must De availadie in the cab and
3 e worn when exhng he c2b imo the rvaied ares When vsed for tha purposa, coraminsiesd
Twng may X be DrOuQPR SACK MO the CID uniess N AN ancOSUMe SOCH 83 & plastic bag.
MEMBER — THIS CLOTHING IS NOT ADEQUATE TO PROTECT YOU DURING REPAIR AND
EANING Of APPUCKTION EQUIPMENT AND EARLY REENTRY TO TREATED AREAS! REFER
PROTECTIVE CLOTHING AND EQUIPMEINT REQUIREMENTS ABOVE.
PORTANTI It pesixace COMes I CONLACt with Sk, WRIN off with sO8D and witeld And Contact 8
mmwmmummmmwmmmm
AKUNG, o XX eUng.
TER WORX: Bekxe removing gloves. Rl them wiih 30AD Ard wasL nbd!ﬂmdo(hu
3 3h0et. ShOwer UBinG SORD ANd wilel. Wear only clan CXIhes when 8 anng b—G0 Nt we sl
TaTerand GOty Penonal and promcve OONgG woOrm Sunrng work Muk be sored and launosced
Sarxisly irom Rousencsd Ericies. Clean of launder prowcine cthng efiar sach usa Respirxors
ﬂhmmwﬂmawmmﬂmqumm'ﬂhhw Prasc-
* COULNG ANG Dritecivg SQUIDMEN! UL DECOMET hesvily COMAMINETS] O Orenched with mévin-
n MUt D8 08TUOved aceorging 10 Sl and ocal HEAVILY CONTAMMNATED OR DREN-
'ED CLOTHING CANNCT BE ADEQUATELY DECONTAMINATED

® DAN

AN

MNnWWWumnghmmmm
NG TATAGEMAT. EMErTency rRATTIANT ANC IO UTICITLENCN TIGASING T ICTY I Nvevimsncy
The 'sil free numder for the National Pesicde Teecommunicanon Network & 1-800-453-7378,

IF MANDLED INDOQRS provice mechancil sxhaust venulshion. Ksep all unproeciad persons.
chidren, lvestocr and Dew away from 1reaied arsas or wnare there  canger of gnft. Do Aot rud
#Y®3 Of MOUIh with RaNCs. X you feel 3ick 1n 2y wry, STOP work and Get Medical beip nght eway,
see ne First A {Pracucal Treatment) sechon on Tus label.

Do nof contamunats of 110re nedr focd o¢ teecstutl. Nota Redniry Staisments Section. IMPORTANT
Not 'sr use of RorRAgE 1N O¢ ArDUNG the NOME. Xaed LNiMals Ind UNZITIeC:ed Perions Oout Of 0oea
UONAl weas and while ters & danger of dafL )

In caea of spdizge. decontamunale 2reas Ind eQUIOMen! by washing with & dilute solubon of aikalt
(less Tan $8m) and cesrpent and NNss wah waet In tass of signficant 3pill, zafl CHEMTREC

e NOTE TO PHYSICIAN

WARNING SYMPTOMS: Symptoms incluce weaxness, heacache. LGRTess M Chast, biured va.on,
AOAMBATUNVG DD DUDAR, SAIVEINOA, SweibAG, Nduses, vomting, duuThes. and abaamnal crarmnps.
TREATMENTAIOCING 3 T 306C:IC theriDaune ntagonst of CROCE GLNTt PAMIYTOLhetic nar-
YOUS SIMULALOG. 1T ere 278 S:NS Of DArATYMATNNS Tmuizhon ALTOWe SUltTa shoud be neced
2t 10 munuts intervats n 0oses Of 1 10 2 milliGrams untl comosets 200wLIRNON Ars ocTUmed.

Praccxime cuonde (2-PAM chionde) may aisa De used 13 AN etfecive LNDECTS N LEEHH0A D and

whue mangining Nl AOAAON, I AZUNTS, AN Ml cose of 1 Gram of 2-PAM snouid De necied,

grelarasly 33 an intusion, n 250 cc of saling Over 2 15 10 20 muinuts swnod. If s 8 not pracucal,

2-PAM May e 1CTUNSIEMNG SI0wTY Dy INUAvENOUL wecion 43 3 S5 30UT0N N walsd over DX els

tan 2 minules. Aler ADOUT 1N NOUL, 1 36CONd 3Cse of 1 gram of 2-PAM will be ingicated f muscie

weaxness has nx Desn reiieved. For infans an¢ children, the cosa of 2-PAM 3 025 grams.

Moroaine 4 an wmproper reatment

Claw cnest by poswral crainage. Oxygen acdmmiszation may e necsssary. Ovtserve patent

NUNLOUSTY for 48 hours. Rtofalod RXDOSUIE D CNONNESINRIe NNDADS MAy, WO wiTung, Sause

SrO0N0ed SUSCEOTOALY O very 3Mall Goses 6! ANy SR ESIanise NASROr. ADW NG RN $X005Ure

unti ChOLNesIErdse reQEneranon Nas Deen 1AMeC 43 datermMmmed Dy & DHOOC sl

FCOR MEDICAL EMERGENCIES INVOLVING THIS PRCDUCT, CALL 1<213) 264-3910.
ENVIRONMENTAL HAZARDS

Terresval Food and Nontoos Uses.

Thes product 18 tmxae o Gsh and wildlife. Deift and runof! may De RAZATDOCS 10 2QUANE SrpANISMS in

neGRdonng sreas 0O RO 1Sy GIreclly (o wallf O wetiands (SwamMSk. SO5s, MarShes, and pathoes).

Oc nat Sonaminals walsr when disposing of sQUIDMeN! wathwalerx

B3 teeding on Ueatad areas may De kiled.

This 2roduct 8 Righly KIUC 10 D83 2XDCSId 10 SHIKT TWAmen 0n DIOOMING Croes of weecd. Do nat

D0ty this product O Bliow 12 10 drift 1o DICOMING Sroos of weeds wiuie bees e acUveiy yaziing the

reament s Protectve mitemanon May be ooWned Hom your Cocperatve ACncuftural Exrtantion

Servca

Do nct 2oply wnen weainer conditions favor enft from areas treazed. Do not adply whers runoff @

fikery D OCTUL

i cass cf 3 sgndicant g, call CHEMTREC 1480Q) 4249300,

OIRECTIONS FOR USE

Ris 3 violaton of Feders) Bw 10 use his POSUCE N § MANNE, INCOAKSINT with 13 ADeiNg.

REENTRY STATEMENT

D0 nCt 200ty thes 2rOCUCE in SUCH & Manner 43 10 Sirecly or TYOUGH CAR 6XDO3 worksrs of Sther
persons. The area Deng Uaaied MUST Be vacaisd Dy unprxactsd pencns,
HUMAN FLAGGERS ARE PROHIBITED dunng aenal aooncznon of T Sroduc uniess i Taly encios-
od vencies
Reentry imn treated CITAUS GROVES GRAPE VINEYARDS, and NETTARINE snd PEACH crohards
13 SRband for 5 hours (4 SEvd) ANAT (Ne 6NS O RIPUCEION, UNMSE T DITKSCTvY SICLUNg SDeChied
on O lanel tor saty reentry @ worm. Reentry wwo 20 dfher rresied 1943 3 £ronidded for 48 hours
2 23v3) after the end Of ROHUCILON, LUNIesS N PITIECTVvE CIAUNNNG 1DecTied 00 s label K sarty
reeatry 1§ wom. 5

FOR EARLY REENTRY INTO TREATED AREAS BEFORE SPRAYS HAVE DRIED,

Year Al protecuve clotrung tpecified on tha el D aa aspucaix

FOR EARLY REENTRY INTD TREAED AREAS AFTER SPRAYS MAVE CRIEQ
Yraar protectve sut Of one Of Twd DeCE ‘mtmglﬂmotmbccym:t head, hands, LG feeC
ShemMaal At HIOVES; THeMICL NS SHORS (O CRemUCAl FESIRAT ANO8S COveNNGS o Chemacal
res.sant bocw )
Beciuse tsrmaun Sles Mmay reqQuUINe Mo REENCIVE Menly NErvRis O YRNOUS Crees Lyaied with
NS oo, consuft your State Department of Agncutture jor further mtormation,

Wnren or ol warmings must e Srven 10 worker3 who are expecied IC De ) Uealed 1788l Or in AN
3742 10 DE L0 With (RS DFOCLCL [INGCATE SOeCTIC Cris wiiTungS whh INfGIT workers of aeas
o7 TexGs (Al May POt 58 eN(ered without 3pecic protacave CIOTNG, Penod of ume fed Must De
vRI2ied, End ACPrOONALE ACHION 10 Lake i €338 O ACTI0eNIA $1DC8UTS.) When ol wamings ase
grven, warrungy snall Do grven i 2 lANQuagE SUSDMArly UNCETIoOC Ty warksrs. Ol warmangs must
De grven i thers = r8230N 10 Debeve Lha! wITIlEN WATTUNGS CANNOL DO UNGHROOA by workers. Wrtien
wRATUNGS must ncude the IIoWINg N DMatoT

“OANGER: Ares trated with MEVINPHOS oa [Oats) D0 not smer withowt
1DOMCONATE DrOIeCUVE CIDNMG UNLY (1N 3471 CISAMe refecung end of feedlly nisrval sat O on
T3 ADel). in Ca%e Of ALCIOENLAI 8XD0SUrA 3ee SIAIEMENTS %r FHACTTICAL TREATME N, ound
on tng Phgsgn®  4£L proguct label,

USE AND APPLICATION DIRECTIONS
D0 not A0ply this Product OUgh any Type of ¥Tgabon syslam.
PRCSORING LEC can De used N COMENLONA MyTrauic SPRYEry, Iow—oRkMe Ground AooUC oM.
o zrpiane spaayers Use tha Droduct ordy 10f recmmenced pursosel and Al McOmmenced COSage3.
For Dest resuits consull the SWe AQncultural EXlenson Senvcs lor e1aC1 GOSAQE and tMNg fecom-
MencatoNns. Mix with waler Dy viQOrDus QRAtON; gMate the Mixture whid IXMAyng. K siowed
SLAnd, re-egnate Deiore usa. ADDY when nsect hr3t appear anc repssl appicauon 1s often x3
NeCRISAry 10 MaNLN CONUDI. ADDYY in 2 3URADE YOIUMe Of wiler 10 gae UNFOM COVUIGe of blage.
For apohcation Dy 3wDians. ciule N product with J 1o 10 galons of waisd per KTe.

/A

READ THE DIRECTIONS CAREFULLY AND FOLLOW THEM AT ALL TIMES




AND NUT ZACPS Use recammaenced SC3a5et ia suific.enl waler 2 oSlun Dorough sony
30. Dut do mot srceed Kicaled MALMUM gallonage for thal crog. it concentrats ground appica
1mpiayed. 3¢ not asoly it han 10 gaiions of soray per ace. and AJjust dasage of Phosana

oblan same Cosage per Y 13 recommended for fuRt coverage aopianon,

AND VESETAILE CROPS: Use 1010 125 Sallons of spray Der 4278 when using ground aoshe -
¢ipment

1Mo ha Socuct 0 Cooa oy whe £ o NOL Megsteved or o crogs for whch (3 U4 My De registered
CALON would S8 cioser D harvest than rcommended.

FRUIT AND NUT CROPS

IS. PEACHES. PEARS. PLUMS: For control of Aphuds, ang Mites use % 10 % pL per 100 gals,
20 nat exceed 1.200 galions of AMsNeS 1DrRY DUr ACT8 ON 23043 ANA Dears when Vi ot 13 used.
Aol of Grassncopers, Lygus Bugs, and Rea-Banded Laal Roiler Use A 1o ¥, pt. per 100 gais.
00 not exceec 300 gais. of inshed 3SILY Der ACT8 ON 200ies £1C Deart when ¥, Dt 18 used. Do
al wrtun 1 cay of harvest.Oo nct exceed 750 gals. inHed 332y Per aCre on POACHES Of Dlums.

RIES (SOQUR CONLY): For contral of Aohxds and Mites use Vi to ¥, pt per 100 ais. wazet. Do not
atvin 2 days ¢t harvest. Do nok exceed 750 gals, Arushed sorxy Der azre.

IS (ORANGES. LEMCNS, GAAPEFRUIT): For control of Asnas use 1 10 2 DS, per acre in 200
‘8 als. water. For centrol of Frunt Tree Lsatrolier, Orange Torrx aad Omanorous Leatrsiler, use
@ 3cre i SO0 sais. water. For controi of Western Tussocx Moth larvae, Crus Cutworm, Vangated
m, and Pink Scavenger Catenliar vse 2 Gt Der acrs in 1,200 Gais. water. Alow at keast 7 days
an appiicatons. 00 nat Ueat within § cay of harvest

'ES. For contol of Aphids use YA 10 1 pt Der acre. DO not reat witin 2 Zays of hasvest Foe eontral
J Folaer, Lsathocoers, Mites, Red-Banced Leatrouer and Lygus Bugs use 119 2 pts. per acrs. AL
L dosage ¢ not treat within 5 days of harvest

SERRIES. For congol of ACnCs, use % W Y4 pt. per 100 gals. warar. For conuoi ef Mites, Laahoo-
Frutt Tree Leaatroter and Orange Torix, use '4 10 ¥, pt. per 10C Gais. watar. AOpfy both dcsages
0 200 gals. water per acre. DO nat treal within 3 days of harvest

WSERRIES: For conuol of Aghuds and Mites usa % 10 4 pt. per 100 Gals. water. For contod ot
Acopers, Stawnermy Leatroiler. San-marsh Catermillar and Lygus Bugs uze Y2 10 1 St Der 100 Gais.
. Co not weat winin 1 day of harvest For harc-1o-kill insecs, inciuding Adhids unc Mitss, use 1
€100 gaus. waler, DUt 00 NSt Teal wrthin 2 cays of harvest Do nct exceed 10C gais. Anished spray
re.

NUTS: For coatral of Ashics, use W 10 2 ot per 100 gals. watsr. For controt of Mites, Omnavorous
3r, Orange Torwix, Frutt T:307 L2atroiler, ang Waesterm Tussocx Mot use ¥ £t per 100 ga's. waler.
3t treat within 1 Gay of hacvest. Do not exceed 1,000 gals. finshed spray per acre,

FIELD CROPS

LFA, CLOVER: For coatrol ~ Aphids and Altaita Catsrpiliar, use ¥ to 4 pL per acre. For eoatrot
a3snocpers. Leathopper, Cutwarms (chimbng), Mites, Allalta Weewi Larvie 2ng Lygus Bugs use
1 pL per 2cre. Do nGt real wmithun 1 day of harvest,

N (FIELD & PCPCCRN) FOR FORAGE & GRAIN: For contrat of Aphiis, use % 15 1 pt. pear acre.
2t reat withan 1 day of harvest

SORIN® 4EC may cause & red or purpie discolorabon ot the toliage 0a corn plants smmudar 1o other
Wehosphats compounss,

TARD GREENS. TURNIP TOPS: For conud of Aphicis use Y I Wi pt per acre. For control of Cad-
Locoper. Impanted Cabbage Worm, Faise Crunch Bug, Dipterous Lesimuner (aoults), Grasshoppers,
W0p0ers and Mites use Y4 10 1 pt per acre. Do not Usat witwn 3 days of harvest

VINES (FOR FORAGE ONLY): For contrad of ADR«s. use % t ¥ ot oer acre. For control of Grasshoo-
Lsathogpers, Mites and Cutworms (climbing). use ¥ 10 1 pt. Der acre. Do not Ureat wmithen 1 day
ivest.

GHUM (FOR FORAGE ANT JAAINY: For controt ol Aohuis use % 10 ' ot Der acre. For coatrot

m Earworm. and Wedworm use 4 1o 1 Bt per acre. For conaw of Fall Armyworms use 1 pt per
Do not treal wrtun 3 days of harvest.

ISORINT 4EC may causs 2 red or Durple discoloraton of Ihe fokage on sorghum plants simdar to

f HrGANOPNOEDNALE COMPAUNIS.

VZGETABLE CROPS

ICHOKES: For conuol of Ashuds use % 10 ' 3t Ber acre. For control of Plume Motns, use 1t 2
oer acre. Co nat treat within 2 days of harvest

NS: For controi ol Adhids use '~ 10 4 £L per acre. For control of Grassnopoens. Laafoopers, Mites,
Mexican Baan Seete use ¥ 10 1 pt per acre. Do not treat witun 1 cay of harvest

TS (INCLUOING TOPS): For control of Apnixs, use % 10 A4 pt >er asre. For coatrol of Casbage
>er, Cutworm (chmbing). Oicterous Leatminer (adunts), Fatse Chinch Bugs, Grasshoopers, Imponasd
o2ge worm, Lsafhogpers, Mitss ang San-marsn caterpilars, uss ¥ 19 1 pL per acrs. Do not treat
m 3 days of harvest,

JCCOU, CASEAGE: For control of Aphics use % to Y pL per acre. For control of Cattage Loooer,
aned Cadoage womn. Geasancopers, Leathoppers, San-marsn Calepudlar, Mites, Cutworms. (clim>-
. Dioteroys Learmunes (adufl), xd Lygus Bugs use Vi 10 1 DL bec azre. Do not Teat withun 1 day of
ws For nars-to-«fl neec, nouding Aonuxca, use 1 QL Der &0Te. Dut o not Seat withn 3 days of harvest

JSSEL © WIS, CAUUFLOWER, COLLARDS, KALE: For conmrol of Adhicds, usa Va 10 %2 pL per
2. Forcoru.  3f Cannage Looper, importes Caboege worm, Grasshopoen, Leamoppers, Sat-manh
scpdiar, Mites, Cutworms (mmbing), Oipterows Leafmuner (adun3), and Lygus Bugs use Y to 1 ot
acre. Do not tsat wrrun J cays of harvest For Aand-to-kill insec. NCLGing Aphicx. use 1 qL per
1. 5yt do not teat COLLARDS and KALE withm 7 days of harvest

ROTS. For conmol of Aphiis, use % 1o ¥ pL per scre. For corzol of Leathopoert, Lygus Bugs,
2, Candage Looper, Diptarous Laafmnar (acult), Cutworms (Crming), and San-marsh Caterpullar
Y2 1o 1 pt per acre. 0o not treal within 2 days of harvest

ERY: For contral of ADhicta, uaa Ya to Y pt. per acre. For contat of Dipterous Lestminer {aduits),
us Bugs, Sat-marsh Caterpidlar, Leathoppen, Cadbage Locoers and Mies, uia ‘4 1o 1 pt. per acrs.
Aot el wtun J Cays of harvest, For harg-to-xkill insecis, including Aphsds, use 1 GL per acre, Sut
Aot real wittun 5 Cays of harvest.

AN, (SWEET) FOR GRAIN & FORAGE: For control of Apfuds Use % 10 1 Bt. per acTe. Do nol treat
w0 1 day of harvest

ISORIN® <EC may causs 1 red or purphe discoioraton of the tolisge oa corn planty similar 1o cher
anophaIphait CoMEoUnds,

CUMBER (CUTOOOR): For control of Aphids, use % W Y ot per &, For control of Grasshoppers.,
- 3, and Mlies, use 'A 10 1 pL per acre. D0 not treat wrwn 1 day of harvest

€5

GP_ANT, PERPPEAS. For conuod of Apmca, use Y 10 "4 5t der acre For controd of Grasshrocoern

Leathoopers, and Mitea, use A 10 1 pl. per acre. DO not reat wmithin 2 days of harvesy

LETTUCE. For control of Aphids, use 1/4 1o 172 pudt Der acre. For conu of Com Earworm, Clutwormns
{cemeg), Ooerous m(my,&mm,mmm&mm
Lrgus Sucs, Sat-mansh Caterpiar, Fuse Chinch Buga, and Thnpe., use 172 10 1 puvu per are.

Xoep & 7 day intervel between appiicsvons,

Head Laftuce - When a00lIAG 1 pint O lrss Dev 8CTS, 60 X treat withun 2 days of harvest. For Aard-iosu
niecTy, rcudngw.mlqumwmwmmnutmdﬂlnuw

Leat Lattuce - (Including Butter or Boston, Greenlea!, Recieal and Romane): Yhen Doywg 1 pt &
1733 per aCre. 0O ACK rwal within 7 days of harvest For haro-o-xill insecn, including Aphais, use 1 Qquar
Per acre but 6O not treal wittun 1Q days of harvest

MELONS (INCLUDING CANTALOUPES, HONEYDEW MELONS, MUSXMELONS, WATZAMELONS;
For contrat of Aphsca, use % 10 A pt per scre. For contat of Cabbage Loooer, Digterous Lsafmine-
(agunts), Leathcppers, Lygus Bugs, Mes, Faise Chinch Bugs. San-marsn Caterpillar, Cutworms (ehmz
ing), and Grasshoopers use i 10 1 pL Der acre. To conrnt Rincworms {Caboage Loooer, Cutworms
Sat-marsn Caterpitars, Todscco Budworms) on WATERMELONS 0ply Yr ot per acrv. Oo not ez
CANTALOUPES, HONEY-DEW MELONS, MUSKMELONS OR WATERMELONS wrthun 1 cay of harves:

OKRA: For tontrol of Aphida, usa Ye 10 %4 Pl Der acrs. For eontx of Cutwormae {chmng), Com Ea;
worms. Green Stink Bug, Mitas and Vetve! Baan Caterpdiar, use A 10 t PL per acre. Do 0ot Te Rt witr -
1 cay of harvest

ONIONS (INCLUDING GREEN ONIONS): For control ef Thrips and Cutworms (Climbing) usa A t2 1 2
per acre. Do not vaat within 1 day of harvest

PARSLEY: For contol of Aphics. 2pply 1 10 2L (08 . 2 1.0 /b, Lijacre) as fciiage asclicabon usin-
2 miumum of 40 galions of water per 2cr® be ground aSoricauon or 10 19 15 gallons of witer per asrc
By mr aspiicanon. For fight intestations use lower dosage o 1 ot (0.5 b.a.l/acrs). Do not Teat later tha-
5 cay3 oeiore harvest For haro-to-cil insects and increased populationa use 2 pt, (1.0 .al/scre). Co
not ruat lazer than 8 Cays Defors Rarvest for higher 80sage. Begin asplicavon when insecss frst appez.
ANG raDeat 23 Ofen a3 NecasIwry 10 Maintan control, Do Nt rest More Man 3 Umes Defween Narves:

PEAS (INCLUDING VINES): For conuol of Aphids. 134 % o ¥ o per acre. For coatrot of Grasshoopers
Leahoooen, Mitas and Cutworns (climbing), use ¥ © 1 2L per acre. Do not reat witrun 1 cay of harves:

POTATOES: For control of Aphics, Use Y 10 Vi oL per acre. For control of Grassnoppers, Lsamoppac
and Mites use v pt. per acre. DO not treat within 1 day of harvest

SPINACH: For contral of AShics, use b to Vi pt. par acre. For conuod of Calbags Loooer, impcrted Cas
Sageworm, Grassncopers, Leathoppers, Mites, Drptersus Lauminer {raults), Cutworms (SBmmng), 54
marsh Catsrpidlar, and Faise Chinen Bug use ¥ 1o 1 pL per acre. Do not Ureal within 4 days of herves:
For narc-to-ill insects, Inciuding Aphics, use 1 qL per scre But 00 NGt reat wrthin 7 cays of harsves:

SUMMER SQUASH: For eontrol of Aphids, use % o ¥ ot. per acre. For controd of Candage Looper
Owptarous Lsafrner (aguna), Leafmoppens, Lygus Bugs. Maes, Fase Chinch Bug, Saft-marzn Catsrodtar
Cutworms (ctimbing), and Grasshoppers, use Vi 1o 1 pt. per acre. Do noX Usat within 1 Zay of harves:

TOMATOES (CUTDOOR): For controt of Apfuds, use Ve 0 '4 DL par acre. For control of Grassnoppenrs
Leamocpers, and Mites use Y 10 1 pt. per acre. Do not treat wrttun 1 day of harvest

TURNIPS: For control 0f Aphids, use % o Vh Bt per asre. For control of Castage Loooer, imported Cax
dage worrn, Graashoppens, Leathopoers, Mites, False Chueh Bug and Clptsrous Leatmuner (afuns), us«
Y2 10 1 pt. pes acre. Do nct Ueat witun 3 days of harvest
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T IR L. .. STORAGE AND DISPOSAL

Do nax comammaie walsr, tood or ‘wed by storage or dissosal. Do At reuse empty contamse Open
dumoing i prohdredy - v o, . LT . .
STORAGE: Do not KoM in of ardund. the home. ST in 2 3ecur, dry and tarmperars arss Store
in ongal container only. Product is lammabie. Keed rway from Nexl. 304 o open flame. If sodl-
od. xvosd expasure. H sgnificant spill. cal CHEMTREC (800) 424-330Q Soull can be comauned by
covenng with 2 sutficrent amount of absordent Maisnal such a3 clay, diatomacecus st sand,
SIWAUSL, Of Sweeping COMmPound. Placs in drum, laber comena, & dipose of accorting © the o
nrucuens below n PESTICIOE DISPOSAL:

CAUTION: Wear 81 Dersonal proteciive equipment requmres m Ive PRECALUTIONS IN USING secucn
of this ladel NCIuing &8 DesUCKde MIpUEDL Avowd forming dust clouds dunng Cleanup.
PESTICOE USPOSAL: Pestcie wnas 4re ACUWHy RATROOUS. IMOroper Crapckal of BCass pestoca,
200y Muxiure of fiN3ate & & Volxon of Fecdera! lrm If T wasss cannct be Ssposed of by use ac-
coing o labei instructions, contact your State Pestodde o Emvironmental Coaurot Agency, or the
Haroous Wass represeniative 3t the nedrsst EPA Regonal Office kr guidanca

CONTAINER DISPOSAL: (Metal) Triple rinea (0r equivasent) Then affer lor recyciing or reconcrbon-
ing, or puncrure & Jispose of In 8 sandary Wndfi, or by cher procedurss approved by Stxie and
loca) suthonbes. (Plasic) Tripke rinse (o equivasent). Then ofer Sor recycling o rcandmoning, of
puncrure and dapoas of I & santary ndfill o NGNeEon, o, I siowed by Stam and jocal authores.
by dumuing. I bume, fay out o smoxa,

NGTICE. This prociuct COfOna 10 (3 CHemuc! Geacioton and B riasondbly fit ior the ourpose sed
0n e el when Used in ACCONTANcE with Glrecions under oMl CONAILONS of use. Manutacturer
is nCt rr3oOnsiDie 1O T UBe Of PrOALCT CONMary 10 the LLDel METTUCTIONS, Of UNGer ADAOM A CONd-
hONt. or UNOer CONJIUONS XX MBAICNLDY TDresesabie t© e Manuiacturer and/ of seder 11Q the Duyes
LIsume 3 The rak of Ty SUCh use. -9~

VMVAC CHEMICAL CORPORATION, 4100 EAST WASHINGTON BOULEVARD, LOS ANGELES, CA 8002
__./(}92’ —



APPENDIX E

USEPA Approved Tolerances

for Mevinphos



APPIES e ——— 0.5

ATMICNOKES .....vvviiiiiiiiiiiiiiieiiiiviveieveveve e eereeeaereaeeeees 1.0
BEANS ... 0.25
Beets, garden (incl. tOPS).......veeeeeeriiiiiiiiiiiieeees 1.0
BroCCOli...cccoiiiiiii i 1.0
Brussel SProuts ... 1.0
Cabbage ... 1.0
(OF= 14 (0] £ TSR 0.25
CaUliflOWES ..o 1.0
CelBrY e 1.0
ChEITIES e 1.0
ChiICONY.. e 0.5
CIIUS e 0.2
Collards......coooeiiii 1.0
Corn, grain, field ..., 0.25
Corn, POP, GraiN .....coooieeiiieeeee e 0.25
COrN, SWEEBL.....eiiiieiiiiiiiiiee e 0.25
CUuCUMDbBErS ..o 0.2
EQOPIant. ..o 0.25
GraAPES ..o 0.5
KalB..oiiiee 1.0
LEtUCE . vttt 0.5

Melons (incl. cataloupes,
honeydew mellon, and
muskmellon, determined on

the edible portion) ... 0.5
Mustard gre€nS........eeveeeevicciviieiee e e e e e 1.0
OKra ..o 0.25
Green ONIONS ......eiieiiiiiee et 0.25
ParSIEY ... 1.0
PEACNES.....ci i 1.0
PRAIS ..o 0.5
PEAS..... e 0.25
PEPPEIS .ottt eaeneees 0.25
PIUMS .. 1.0
POtatOBS. .. .o i i 0.25
RASPDEITIES ... 1.0
SPINACH ... 1.0
Squash, SUMMET ... 0.25
Strawberries. ... 1.0
TOMALOES.....ciiiiiiiiieieee 0.2
TUMNIPS et 0.25
TUINIPS, TOPS uvvvvieiieeeieciiiiee e e e e 1.0
WalNUES......oooviiiiii 0.25
WALEICIESS ...t 2.0

WatermeElOoN ......cooeveiieee e 0.5



