
MEVINPHOS

(Phosdrin )

RISK CHARACTERIZATION DOCUMENT

MEDICAL TOXICOLOGY AND WORKER HEALTH AND SAFETY BRANCHES

DEPARTMENT OF PESTICIDE REGULATION

CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY

JUNE 30, 1994



i

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.
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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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I   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).

Illness 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 LD50 for technical mevinphos in rats was less than 10 mg/kg.  The
dermal LD50 in rabbits ranged from 5.7 to 60 mg/kg, and the one hour inhalation LC50 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.
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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 95th 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 95th 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 95th 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.



3

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 95th 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.
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II   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).
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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 lbs 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 illness 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
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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 PROPERTIESa

Chemical Name: alpha isomer of 2-carbomethoxy-1-
methylvinyl dimethyl phosphate

Common Name: mevinphos
Trade Name: Phosdrin , Duraphos
CAS # 7786-34-7
Empirical Formula: C7H13O6P

Chemical Structure:

Molecular Weight: 224 g/mole
Physical State Pale, yellow liquid
Boiling Point: 99-103oC
Vapor Pressure: 2.9E-3 mm Hg @ 21oC
Henry's Law Constant: 2.9E-3 atm m3g.mol-1 @ 25oC
Solubility (25oC): miscible in water
Partition Coefficient 1.34
Octanol:Water

a/ Reference -  Shell, 1986
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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 soil, 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-1.  This
gives a half-life of 20.4 days.  The rate constant for the non-sensitized system was -0.0435 days-1.  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 25oC
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 CO2.  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 25oC 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.
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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 25oC (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.
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III   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
14CO2 within 24 hours after oral or intravenous administration.  Elimination in urine accounted for
approximately 18% of the administered dose.  Cumulative excretion through both CO2 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/cm2 applied over 12 cm2 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 14CO2, 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/cm2 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 CO2, 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.



10

B. ACUTE TOXICITY

The acute toxicity of technical mevinphos and its isomers are summarized in Table 3.  The oral
LD50 for mevinphos in rats was generally less than 10 mg/kg, and, therefore, the compound is considered
a Category I 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 Referencea

____________________________________________________________________________________
TECHNICAL GRADE

(approximately 60% E- isomer)

  Oral LD50
  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   mg/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.50
  Rat 8.2-10 ppm/1hr 5

  Dermal LD50
  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 LD50
  Mouse M/F 4.1 mg/kg 2,3
  Rat M/F 2.9 mg/kg 2,3

  Z- Isomer Oral LD50
  Mouse M/F 59  mg/kg 2,3
  Rat M/F 46  mg/kg 2,3

  Chloro-Analog Oral LD50
  Mouse M/F 57  mg/kg 2,3
  Rat M/F 82  mg/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 0 (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 Activitya 3 46** 57**

  Red Blood Cell Cholinesterase Activitya 9 12 12

  Brain Cholinesterase Activitya 0 41** 56**
____________________________________________________________________________________

Dosage (mg/kg-day)
__________________________________________

  Female,     N = 10 0.011 0.056 0.56 0.84
____________________________________________________________________________________
  Plasma Cholinesterase Activitya 10 23 69** 79**

  Red Blood Cell Cholinesterase Activitya 3 0 14 13

  Brain Cholinesterase Activitya 0 0 53** 58**

a/ 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%)

  combineda 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-K1-BH4) 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/106 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 F2b 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 (P1) (Beyer, 1991c).  The dams were dosed during gestation and lactation
up to the time of weaning on postnatal day 21.  Dosing of the F1(P2) generation was initiated on postnatal
day 28 and continued for 11 weeks through the mating period.  P2 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 P1 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)a

Dosage (mg/kg)
_____________________________________________

  Parameter 0 0.025 0.1 2.0 3.5
-------------------------------------------------------------------------------------------------------------------------------------------
Males
Clinical Signs- cage - - - + +
Clinical Signs- handling - - - + +
Sensorimotor Alterations - - - + +
Functional Observational Battery - - - + +
Plasma Cholinesterase Activitya - 96% 87% 64%** 59%**
RBC Cholinesterase Activitya - 92% 91% 91% 96%
Brain Cholinesterase Activitya

  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 Activitya - 91% 94% 61%** 53%**
RBC Cholinesterase Activitya - 98% 91% 99% 94%
Brain Cholinesterase Activitya

  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%*

a/ 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

   STUDYb SPECIES EFFECT LOEL NOEL GENOTOXIC REFa

(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 0.75 0.2 9*
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 1.5 - 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 NOELs 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 signs 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 lbs 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 lb a.i./acre for forage
and grain crops, from 0.25 to 1.0 lbs a.i./acre for vegetable crops, 1.0 to 3.25 lbs 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 Percentileb

ADDa 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/Applicatore 17 3.8 13.9 0.21
    (open cab)
  Mixer/Loader/Applicatore 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) 0.4 - 1.0 0.02-0.06

a/ 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 95th percentile of the absorbed daily dosage = (geometric mean)  x  (geometric S.D)1.645

c/ 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 commodity; 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 95th 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

Acutea Chronicb

____________________________________________________________________________________

 US Pop. (All Seasons) 1.5 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 95th 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
ADDa AADDb

  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) 2.1 - 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 95th 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 Safetya MOSa Safetyb

____________________________________________________________________________________

  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

a/ 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 Acutea Chronicb

_______________________________________________________________________________

 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 Safetya Margins of Safetyb

____________________________________________________________________________________

  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 CO2, 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 95th 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 95th 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 95th 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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VII   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 95th 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 commodities
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 commodities1

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 95th 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 95th 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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APPENDIX A

Summary of Toxicology Data



CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY
DEPARTMENT OF PESTICIDE REGULATION

MEDICAL TOXICOLOGY BRANCH

SUMMARY OF TOXICOLOGY DATA

MEVINPHOS

Chemical Code # 000480, Tolerance # 00157
SB 950 # 079

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

I. DATA GAP STATUS

Chronic rat : No data gap, no adverse effect

Chronic dog : Data gap, inadequate study, no adverse effect indicated

Onco rat : No data gap, no adverse effect

Onco mouse : 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 mutation : No data gap, possible adverse effect

Chromosome : No data gap, possible adverse effect

DNA damage : No data gap, possible adverse effect

Neurotox : No data gap, no adverse effect

----------------------------------------------- -----------------------------
Note, Toxicology one-liners are attached

** indicates an acceptable study.
Bold 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: Kellner, 3/22/94.

Rectified with library printout (3/4/94) through volume -070, record 128430.
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These pages contain summaries only. Each individual worksheet may contain
additional effects.

II. TOXICOLOGY SUMMARY

CHRONIC, RAT

009 034546, "Toxicity Studies on the Organophosphorous Insecticide Phosdrin:
2 Year Oral Experiment with Rats", (Tunstall Laboratory, Shell Research LTD,
London, #TLRG.0043.71, October 1971). Phosdrin technical, 60.2% cis-isomer,
39/sex, fed in the diet at 0, 0.5, 1.5, 5.0, and 15.0 ppm; negative control had
78/sex; mean dietary concentrations were calculated to be 74.25% of nominal;
interim sacrifices at 6, 12, and 18 months; males 42-58% mortality and females
54-71% - not dose related; no adverse effect noted; UNACCEPTABLE, incomplete,
data presented in summary form only; inadequacies exist in individual animal
data, dose justification, ophthalmology, hematology, urinalysis and
histopathology, not upgradeable. (Shimer, Apostolou 9/23/85, Martz 11/30/86)

006 020019. Summary of 034546 in 009

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

COMBINED CHRONIC/ONCO, RAT

**068 127978 Plutnick, R. "2-Year Chronic Toxicity/Oncogenicity Study in Rats
with Mevinphos (MRD-88-331)" (Exxon Biomedical Sciences, Inc., Toxicology
Laboratory, East Millstone, N.J., Study #233170C, 1/3/94). Mevinphos technical
(purity 85.74%, lot #910072) was administered by oral gavage 5 days/week to 80
Sprague-Dawley Crl:CDBR rats (30/sex/dose 1-year chronic and 50/sex/dose 2-year
oncogenicity) at levels of 0, 0.025, 0.35, 0.60/0.70 mg/kg/day (dose lowered
in females on day 83 due to overt toxicity); compound-related increase in
mortality in high-dose males, apparently due to acute toxicity (ChE inhibition
effects), was seen by study termination. Clinical signs immediately after
dosing included tremors and exophthalmus. NOEL (for cholinergic signs) = 0.025
mg/kg/day. High-dose males (chronic; 1-year sampling) had cholinesterase (ChE)
activity in plasma, RBC and brain that was 57%, 6% and 53% lower than control,
respectively; corresponding females showed reductions of 71%, 8% and 55%,
respectively (significant reductions also seen in 0.35 mg/kg/day rats). ChE
NOEL = 0.025 mg/kg/day. No significant effects on body weight or organ
weights; no significant non-neoplastic findings during gross necropsy or
histopathologic examinations. No Adverse Chronic Effects (no non-ChE related
findings at the highest dose tested). Although increased liver adenomas in
high-dose males and increased in combined liver adenomas and carcinomas in
females achieved statistical significance, the percentages of animals involved
were small and the changes were not indicative of a compound-related effect.
No Adverse Oncogenic Effects. ACCEPTABLE. Kellner, Aldous and Gee, 3/18/94.

051 112087 "Two Year Chronic Toxicity/Oncogenicity Study in Rats
(MRD-88-331; Mevinphos," (Interim Report to -068:127978). No Worksheet. M.
Silva, 4/14/92.
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SUBCHRONIC, RAT

057 119598 "90-Day Subchronic Oral Toxicity Study in Rats with Mevinphos
(MRD-88-331): 233170B", (R.T. Keefe, EXXON Biomedical Sciences, Inc.,
11/4/92). Mevinphos, purity 89.57% (74.48% a isomer and 15.09% b isomer), was
administered by oral gavage to 10 male Crl:CDBR Sprague-Dawley (SD) rats/group
at 0, 0.05, 0.50, 1.0, or 1.5 mg/kg/day and 10 females/group at 0, 0.01, 0.05,
0.5 or 0.75 mg/kg for 90 days. Mortality: 5 males in each of the two high-dose
groups resulted in reduction of dosage from 1.5 to 1.0 mg/kg at day 36; one
female in 0.5 mg/kg group died. Clinical signs included pinpoint pupils in all
but the low dose male group and also tremors, oral discharge and ocular
discharge in the two highest dose groups. Cholinesterase (ChE) inhibition
(plasma and brain) was observed at doses above 0.05 mg/kg. Liver toxicity was
indicated with a trend toward increased liver weights (two highest dose male
and female) and hepatocellular vacuolation of centrilobular and midzonal
hepatocytes in 2 high-dose males. NOEL = 0.05 mg/kg/day (for ChE inhibition
and systemic toxicity). These data support the dose levels administered in the
2-year chronic/onco study (-068:127978). No worksheet is needed, since the
study did not identify unique toxicological concerns, nor did it show a lower
NOEL than the 2-year study. Data were examined by Kishiyama and Kellner,
3/22/94.

CHRONIC, DOG

062 123702 Protocol for "A 52-Week Oral (Capsule) Toxicity Study of
Mevinphos in the Beagle Dog" Amvac Chemical Corporation. This submission
is the protocol for a 1-year dog chronic study that was scheduled 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 1-year dog study
because of problems with emesis and attaining an MTD. Instead, a
preliminary study (single male dog) using a modified feeding/dosing regimen
revealed that a dose level of 0.5 mg/kg could be tolerated for 6
consecutive days. Based on this result, Amvac decided to proceed directly
to the 1-year study; this study is now in progress. Preliminary data from
the first 3 months and during weeks 13 through 26 were submitted in
-064:126501 and -070:128430, respectively. No Worksheet. Kellner,
3/21/94.

064 126501 Preliminary report (covering day 0 to 3rd month) for "A 52-Week
Oral (Capsule) Toxicity Study of Mevinphos in the Beagle Dog" Amvac
Chemical Corp. project #85746. Kangas, L. (9/30/93). The author reported
compound-related effects on RBC and plasma cholinesterase (ChE) levels at
4 and 12 weeks. Males at 12 weeks had mean RBC ChE levels of 105%, 112%,
89% and 68% of pretreatment values in the 0, 0.025, 0.25 and 0.50 mg/kg/day
groups, respectively. Corresponding female values 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
pretreatment levels, respectively. No other compound-related effects were
reported; clinical signs consisting of soft feces and emesis were
considered incidental. No Worksheet. Kellner, 3/21/94.

070 128430 Preliminary report (covering weeks 13 to 26) for "A 52-Week Oral
(Capsule) Toxicity Study of Mevinphos in the Beagle Dog" Amvac Chemical
Corp. project #85746. Kangas, L. (1/14/94). The author reported
significant ChE inhibition in RBC and plasma in mid- and high-dose animals.
Low-dose males also showed significant reductions in ChE activity.
Clinical signs consisted of slightly higher incidence of emesis in the
high-dose animals, therefore the apparent NOEL (excluding ChE enzyme
inhibition) is 0.25 mg/kg/day. Soft feces were seen in all groups (i.e.,
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this was considered an incidental finding). No other compound-related
effects were reported. No Worksheet. Kellner, 3/21/94.

045 092717, "Range-Finding Study of Mevinphos Administered Orally to Beagle
Dogs (Preliminary Study #1)," (V. Reddy, D.W. Arneson, B.W. Maidment,
Midwest Research Institute, MRI Project No. 9497-F, 3/26/91). Mevinphos
technical (purity = 89.57%) was administered orally in capsules at
concentrations of 0 (corn oil), 0.025, 0.05, 0.25 (elevated to 1.0 mg/kg
on day 14 of dosing), or 0.50 mg/kg to 2 Beagle dogs/sex/group for three
weeks. NOEL = 0.025 (Decreased plasma cholinesterase values of > 45% in
both sexes at > 0.25 mg/kg. Vomiting occurred in both sexes at > 0.05
mg/kg. Motor activity decreased at > 0.5 mg/kg). These data are
supplemental. (Kishiyama & Silva, 1/31/92).

045 092716, "Range-Finding Study of Mevinphos Administered Orally to Beagle
Dogs (Preliminary Study #2)," (V. Reddy, D.W. Arneson, B.W. Maidment,
Midwest Research Institute, MRI Project No. 9497-F, 3/26/91). This study
was initiated to test a split dosing system to reduce emesis and to test
specific areas of the brain for cholinesterase activity. Mevinphos
technical (89.57% pure) was administered orally in capsules at
concentrations of 0 (corn oil) or 0.5 mg/kg/day to 1 Beagle dog/sex/group
once daily and to another like set but dosed twice daily (0 and 1.0 mg/kg
total/animal/day) for 5 days. Vomiting seemed to be somewhat related to
the amount of treatments. Appetite (food consumption) and weight were
affected in the twice treated group. Cholinesterase was not significantly
affected by mevinphos. (Kishiyama & Silva, 2/5/92).

009 034547, "Toxicology Studies on the Organophosphorous Insecticide Phosdrin,
Two Year Oral Dosing Experiment with Dogs", (Tunstall Laboratory, Shell
Research LTD, London, #TLGR.0052.71, December 1971). Phosdrin technical, 60.2%
cis-isomer, at 0, 0.025, 0.075, 0.25, and 0.75 mg/kg in gelatin capsules in
olive oil, 4/sex/group, no consistent dose related effects observed; no adverse
effect noted; apparent NOEL 0.025 mg/kg/day (CHE inhibition); UNACCEPTABLE,
incomplete; deficiencies include dose level justification, hematology,
urinalysis, ophthalmology, individual animal data, and histopathology; not
upgradeable. (Shimer, 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).

ONCOGENICITY, RAT

See Combined Chronic/Onco Rat (-068:127978)

ONCOGENICITY, MOUSE

** 028 073163, "An Eighteen Month Oncogenicity Feeding Study in Mice with
Mevinphos", (Bio/dynamics Inc., Project no. 86-3006, 2/23/89). Mevinphos
technical (purity = 100%) mixed in the feed at concentrations of 0 (diet only),
1, 10, or 25 ppm were fed to 50 CD-1 mice/sex/group for approximately 18
months. No adverse effect. NOEL = 10 ppm (transient decrease in body weights
for both sexes). NOAEL > 25 ppm. Cholinesterase inhibition was not measured.
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Dose selection was based on a 3 month study. ACCEPTABLE. (Kishiyama & Silva,
3/1/90).

REPRODUCTION, RAT

** 050 111291 "Multi-Generation Rat Reproduction Study MRD-88-331: Mevinphos,"
(Beyer, B.K., Exxon Biomedical Sciences, Inc., ID#: 233135, 11/26/91).
Mevinphos technical was administered via oral intubation (7 days/week) to
Crl:CD BR VAF/Plus Sprague-Dawley rats (35/sex/group) at 0 (reverse osmosis
water), 0.05, 0.1 and 0.5 mg/kg for 2 generations (1 litter/generation).
Reproduction NOEL = 0.1 mg/kg (There were decreased numbers of corpora lutea
in P2 dams at 0.5 mg/kg.) Chronic NOEL = 0.1 mg/kg (P1 females at 0.5 mg/kg
showed ataxia, coarse and fine tremors, oral discharge and pinpoint pupils.
There was a significant decrease in ovaries/body weight at 0.5 mg/kg.) Pup
NOEL = 0.1 mg/kg (There was a significant decrease in mean pup weights 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 male pup weights on day 21 and
in day 4 survival index in the P2 generation.) Cholinesterase NOEL = 0.1 mg/kg
(Plasma (44-60%) and brain (41-51%) cholinesterase were inhibited at 0.5 mg/kg
in both sexes for both generations.)
No adverse effect. The study is acceptable. M. Silva, 2/20/92.

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

009 034549, "3-Generation Reproduction Study of Phosdrin Insecticide in Rats",
(Hill Top Research, Inc., Miamiville, Ohio, #P-5, 10/24/67). Phosdrin
Insecticide, 60% alpha isomer and 40% related compounds; at 0, 1.2, and 24 ppm
in Purina Lab Chow to 10 males/group and 2 females/group for 3-generations, 2
litters/generation; no adverse reproductive effect reported; NOEL > 24 ppm
(nominal), UNACCEPTABLE, incomplete; lack of toxicity at high dose, poor pup
survival in F2b control and treated groups; does not include analysis of diet,
dose level justification, and complete histopathology data; not upgradeable.

(Shimer, Parker 9/24/85, Martz 11/30/86).

006 955232. Summary of 034549 in 009.

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

TERATOLOGY, RAT

**016 055833, "Mevinphos - A Teratology Study in Rats with Mevinphos",
(Bio/dynamics Inc., 85-3009, March 2, 1987). Mevinphos technical, lot 50826,
12/18/85, administered by gavage in distilled water to groups of 24 mated
Sprague-Dawley rats at levels of 0, 0.2, 0.75, and 1.00 mg/kg on days 6 - 15
of gestation. The initial high dose group, 1.25 mg/kg/day was terminated due
to excessive maternal toxicity (tremors and salivation) was observed at 0.75
and 1.00 mg/kg/day, Maternal NOEL = 0.2 mg/kg/day. There was no evidence of
developmental toxicity at any dose level, Developmental NOEL > 1.00 mg/kg/day.
ACCEPTABLE, no adverse effect. (J. Parker, 4-28-87)
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015 055832. Range finding study for 055833.

TERATOLOGY, RABBIT

** 042 096691, "Teratology Study in Rabbits (MRD-88-331: Mevinphos)", (B.
K. Beyer, Exxon Biomedical Sciences Inc., Laboratory Project I.D. 233134RB,
2/22/91). Mevinphos (89.57% pure), administered by oral gavage at
concentrations of 0, 0.05, 0.5 and 1.5 mg/kg/day to artificially inseminated
New Zealand White rabbits (20/group) on days 7 through 19 of gestation.
Maternal NOEL = 0.5 mg/kg (There was a significant decrease in body weight gain
at 1.5 mg/kg.) ChE NOEL = 0.05 mg/kg (There was a significant decrease in
plasma and RBC ChE at > 0.5 mg/kg.) Developmental NOEL = 1.5 mg/kg (No
significant effects were observed at any dose level.) Maternal body weight
gains were decreased, but no other toxic effects were observed. Decreases in
plasma and RBC cholinesterase were measured without cholinergic signs.
Although there was little evidence of maternal toxicity, the dose selection for
this study was justified, based upon the pilot. Originally reviewed as
unacceptable (Silva, 2/6/92). Upon submission and review of stability data,
recomputed data from Table 3, historical control data for fetal malformations
and variations and information on pregnancy status of animal HEB054, the study
has been upgraded to acceptable status, with no adverse effect indicated. In
addition, the cholinesterase data were re-examined and the NOEL was adjusted
to 0.05 mg/kg, based on plasma ChE inhibition. M. Silva, 6/17/92.

009 034548 "Toxicity Studies With Phosdrin: Teratological Studies in Rabbits
Given Phosdrin Orally," (Dix, K.M. and McCarthy, W.V., 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-methoxycarbonyl-1-methylvinyl dimethyl phosphate in E/Z forms; batch
#ADC/73/5) was administered in gelatin capsules to mated Dutch rabbits
(30--control and 20/dose group) at 0 (corn oil), 0.3 and 1.0 mg/kg/day during
days 6-18 of gestation. Maternal NOEL = 0.3 mg/kg (7/20 rabbits at 1.0 mg/kg
exhibited occasional mild tremors, salivation and signs of organophosphate
toxicity, shortly after dosing--no summary table, no individual data).
Developmental NOEL > 1.0 mg/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. Apostolou
(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 review of 034548 in 009;
possible status change, study may be acceptable/upgradeable if more

information is supplied. (Martz, 11/86).

MUTAGENICITY, GNMU

** 034 085454, "CHO/HGPRT Mutation Assay with Confirmation with Mevinphos",
(Microbiological Associates Inc., Laboratory Study No. T8858.332001, 11/9/89).
Mevinphos (purity = 74.48% alpha isomer and 15.09% beta isomer) was tested with
Chinese Hamster ovary cells (CHO-K

T
-BH

T
) at concentrations of 0.1, 0.4, 0.6,

0.8, 1.0 µl/ml without S-9 activation and at 0.1, 0.6, 1.2, 1.8, or 2.4 with
Arochlor-induced rat liver S-9 (exposure = 5 hours) in an initial study. In
another study the cells were tested with mevinphos 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 µl/ml with S-9 in a
repeat assay. Adverse effect (the number of mutant/106 clonable cells, without



DPR MEDICAL TOXICOLOGY MEVINPHOS T940322
Page 7

S-9 increased at 1.0 µl/ml in the initial test and at 0.9 µl/ml in the repeat
test). Relative cloning efficiency averaged 16-20% and 42% for mevinphos doses
at 1.0 and 0.9 µl/ml, respectively. ACCEPTABLE. (Kishiyama & Silva, 2/26/90).

** 030 087669, "Salmonella/Mammalian-Microsome Plate Incorporation
Mutagenicity Assay (Ames Test) with A Confirmatory Assay with Mevinphos",
(Microbiological Associates, Inc., Laboratory study No. T8858.501014,
10/23/89). Mevinphos (purity = 74.48% alpha isomer, 15.09% beta isomer) was
used at concentrations of 0 (deionized water), 100, 1000, 3333, 6667 or 10000
µg/plate exposures to Salmonella typhimurium strains TA98, TA100, TA1535,
TA1537 and TA1538 with and without metabolic activation (S-9 Mix) for 48 hours.
Adverse effect. An increase in TA100 revertant colonies was observed at > 3333
ug/plate both with and without S-9. ACCEPTABLE. (Kishiyama & Silva, 2/28/90).

009 034551, "The Mutagenic Effect of Organophosphate Insecticides on
Escherichia coli", (Tunstall Laboratory, Shell Research LTD, London,
#TLGR.0034.71, August, 1971). Phosdrin, 67.3% W cis-isomer, plate
incorporation assay with E. coli B/r WP2 in triplicate seeded at 9x108/plate;
no reverse mutation reported; UNACCEPTABLE, incomplete, 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.

MUTAGENICITY, CHROMOSOME

** 035, 036 090374, 086427 "Chromosome Aberrations in Chinese Hamster Ovary
(CHO) Cells With Mevinphos," (Microbiological Associates, Inc., 1/18/90).
Mevinphos technical (purity = 76% alpha isomer; 13.5% beta isomer) was used in
a chromosome aberration assay using Chinese hamster ovary cells at 0 (vehicle
= culture medium or water), 0.04, 0.08, 0.15, 0.3 and 0.6 ul/ml (without S-9;
18 hour treatment in duplicate) and 0.13, 0.5, 1.0 and 2.0 ul/ml (with S-9; 2
hour treatment in duplicate). A repeat assay was performed without S-9 at
0.15, 0.21, 0.30 and 0.42 ul/ml Mevinphos. Possible adverse effect. The
percentage of Mevinphos treated cells (no S-9) with chromosome aberrations was
significantly increased over the controls at > 0.15 ul/ml. This worksheet was
revised with the addition of CDFA volume/record #: 036/086427 which contains
an analysis of technical Mevinphos (no separate worksheet). ACCEPTABLE. M.
Silva, 5/18/90.

009 034550, "Toxicity Studies with Phosdrin: Dominant Lethal Assay in Male
Mice after a Single Oral Dose of Phosdrin", (Tunstall Laboratory, Shell
Research LTD, London #TLGR.0031.74, July, 1974). Phosdrin, methyl 3-(dimethoxy
phosphinyloxy) crotonate, E-isomer 70.0%, batch no. ACD 73/69; single oral dose
in water at 0, 1.5, 3.0, and 6.0 mg/kg to males 12/group, mated 1 male/3
females/week for 8 weeks; females sacrificed 13 days after mating; no dominant
lethal effects reported; no adverse effect noted; UNACCEPTABLE, not
upgradeable; deficiencies include no MTD, no concurrent historical or positive
control, and no individual data. (Shimer, Remsen 9/25/85).

006 035763. Summary, insufficient information for evaluation.

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

009 034555, "Toxicity Studies with Phosdrin: Chromosome Studies on Bone Marrow
Cells of Mice after Two Daily Oral Doses of Phosdrin", (Tunstall Laboratory,
Shell Research LTD, London, #TLGR.0008.74, February 1974). Phosdrin E-isomer
70.0%, batch no. ACD 73/69 dosed twice orally on 2 consecutive days in water
8/sex/group at 0, 1.5, and 3.0 mg/kg, positive control of 100 mg/kg
cyclophosphamide; colcemid 90 minutes prior to sacrifice, sacrificed at 8 and
24 hours after dosing 100 cells/animal; no bone marrow chromosomal aberration
reported; UNACCEPTABLE, not upgradeable. (Shimer, Remsen 9/25/85).

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

MUTAGENICITY, DNA

** 035, 036 090373, 086427 "Unscheduled DNA Synthesis in Rat Primary
Hepatocytes With Mevinphos," (Microbiological Associates, Inc., 1/25/90; Study
#: T8858.380). Mevinphos technical (purity = 76.34% alpha isomer; 13.5% beta
isomer) was used in a UDS assay on primary rat (Fischer 344 or Sprague-Dawley)
hepatocytes at 0 (vehicle = William's Medium E), 0.0003, 0.001, 0.003, 0.01,
0.03, 0.06, 0.1, and 0.3 ul/ml for 18-20 hours (3 plates/dose + [3-H]Thymidine
at 10 uCi/ml/plate). A parallel cytotoxicity test was also performed (3
plates/dose). After treatment, cells were placed on coverslips and slides were
prepared (50 cells/slide were scored; 3 slides/dose). No adverse effect. No
increase in UDS was observed at any dose. This worksheet was revised with the
addition of CDFA volume/record #: 036/086427 which contains an analysis of
technical Mevinphos (no separate worksheet). ACCEPTABLE. Volume 036/086427
contains an analysis of Mevinphos technical. M. Silva, 5/18/90.

009 034552, "Toxicity Studies with Phosdrin: Effect of Phosdrin on
Micro-Organisms in the Host-Mediated Assay and in vitro", (Tunstall Laboratory,
Shell Research LTD London, #TLGR.0067.74, November 1974). Technical Phosdrin,
81.9% E-isomer of methyl 3-(dimethoxyphosphinoxy) crotonate; spot test on
plates with Serratia marcescens; NTG as positive control; no reversion
reported; no data, summary only; UNACCEPTABLE, not upgradeable. (Shimer,
Remsen 9/25/85).

009 034553, "Toxicity Studies with Phosdrin: Effect of Phosdrin on
Micro-Organisms in the Host-Mediated Assay and in vitro", (Tunstall Laboratory,
Shell Research LTD, London, #TLGR.0067.74, November 1974). Technical Phosdrin,
81.9% E-isomer of methyl 3-(dimethoxyphosphinoxy) crotonate, in vitro study in
triplicate with Saccharomyces cerevisiae at 0, 0.2, 1, 2, and 4 mg/ml NTG
positive control; at 1 mg/ml increase in conversion rate at adenine locus after
24 hour incubation; summary data only; possible adverse effect (genotoxicity);
UNACCEPTABLE, not upgradeable. (Shimer, Remsen 9/25/85).

009 034554, "Toxicity Studies with Phosdrin: Effect of Phosdrin on
Micro-Organisms in the Host-Mediated Assay and in vitro", (Tunstall Laboratory,
Shell Research LTD, London, #TLGR0067.74, November 1974). Technical Phosdrin
81.9% E-isomer of methyl 3-(dimethoxyphosphinoxy) crotonate, host-mediated
assay in triplicate, male CF-1 dosed orally at 0, 1.5, and 3.0 mg/kg, EMS
positive control; Saccharomyces cerevisiae D4 injected; sacrificed at 5 hours;
tryptophan and adenine plate assay, no positive effects reported; no adverse
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effect noted; summary data only, UNACCEPTABLE, not upgradeable. (Shimer,
Remsen 9/25/85).

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

NEUROTOXICITY, HEN

010 048729. Rebuttal to 034556, in 009, status change: report acceptable with
major deficiencies.

** 053 114192 "Acute Delayed Neurotoxicity Study in Mature Hens With
Mevinphos," (Barrett, D.S., Bio/dynamics Inc., Department of Toxicology, East
Millstone, NJ, 7/26/88). Mevinphos technical (no purity given, batch #50826)
was administered by gastric intubation to White Leghorn pullet hens at 0
(distilled water, 6 hens), 12.5 mg/kg (10 hens) and positive control animals
were given TOCP at 750 mg/kg (4 hens) on days 0 and 21 of the study. Mevinphos
treated animals received 5-17 s.c. injections of Atropine (0.625 mg/kg) during
the 48 hours after dosing. An injection of 2-PAM (10 mg/kg/injection) was
administered s.c. at approximately 5 & 11 hours after the 2nd dose of
mevinphos. The positive control was TOCP (750 mg/kg). NOEL Delayed
Neurotoxicity > 12.5 mg/kg (No significant neurotoxic effects occurred at the
given dose.) No adverse effect. Acceptable. M. Silva, 6/23/92.

**009 034556, "Toxicity Studies on the Organophosphorus Insecticide Phosdrin:
An Investigation of the Potential Neurotoxicity of Technical Phosdrin",
(Tunstall Laboratory, Shell Research LTD, London, #TLGR.0047.72, November,
1972). Technical Phosdrin (purity 60.2% cis-isomer), 0 or 7.5 mg/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 examined histologically no evidence of delayed
neurotoxicity found. Previously reviewed (AA, 9/23/85) unacceptable and not
upgradeable. Rebuttal accepted, repeat of study would not provide additional
information. Report ACCEPTABLE with major deficiencies. (F. Martz, 12/2/86).

NEUROTOXICITY, RAT

**066 126747 Lamb, I. "An Acute Neurotoxicity Study of Mevinphos in Rats" (WIL
Research Laboratories, Inc., Ashland, Ohio; WIL Study # 188006, 10/13/93).
Mevinphos technical (lot # 910072, 86.55% purity) was administered in a single
oral dose to 27 Sprague-Dawley Crl:CD® BR rats/sex/dose (except for the 0.025
mg/kg group which had 17/sex) at levels of 0, 0.025, 0.1, 2.0 and 3.5 mg/kg.
Compound related deaths included 1 male and 5 females (3.5 mg/kg); no body
weight effects were noted. Clinical signs (45-min. after dosage) in the 2.0
and 3.5 mg/kg groups included gait alteration, tremors, salivation,
exophthalmus and lacrimation. Plasma cholinesterase (ChE) reductions ranged
from 36-39% of control in the 2.0 mg/kg group and 41-50% in the 3.5 mg/kg
group. Brain ChE (brain stem and/or cerebral cortex, hippocampus and olfactory
region) ranged from 20-25% of control in the 2.0 mg/kg group and from 19-36%
in the 3.5 mg/kg group; no appreciable RBC ChE reductions were reported.
Possible Adverse Effects: For Functional Observation Battery (FOB) during day
0, home cage observations included altered posture, clonic convulsions and
tremors primarily in the high-dose rats. Handling observations (FOB):
lacrimation, salivation, decreased respiratory rate (and/or gasping), red
deposits (nose and mouth) and changes in eye prominence. Open field
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observations: impaired mobility and gait, clonic and tonic convulsions,
tremors, 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. Neuromuscular
observations: reduced hindlimb resistance and forelimb grip strength rotarod
performance. Physiological observations: increased catalepsy values and
decreased body temperatures; no significant findings during subsequent FOB
observations. Reductions in mean ambulatory and total motor activity were
noted on Day 0 in the 2.0 and 3.5 mg/kg dosage groups. NOEL = 0.1 mg/kg for
ChE inhibition and neurobehavioral effects. ACCEPTABLE. Kellner and Gee,
2/15/94.

065 126746 Lamb, I. "A Range-Finding Acute Study of Mevinphos in Rats" (WIL
Research Laboratories, Inc., Ashland, Ohio; WIL 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 Worksheet. Kellner, 3/21/94.

SUPPLEMENTAL STUDIES

053 114188 "21-Day Repeated Dermal Study in the Rabbit," (Trimmer, G.W.,
Exxon Biomedical Sciences, Inc., NJ, 4/4/90, MRD-88-331). Mevinphos technical
(89.57% pure, Batch #1) was administered to New Zealand White rabbits
(5/sex/dose) on clipped unabraded skin (5 days/week for 3 weeks--6 hr exposure)
at 0, 0.1, 1.0 and 10.0 mg/kg. Cholinesterase determinations were performed
on all animals (RBC, plasma and brain). Dermal NOEL > 10.0 mg/kg (No effects
at any dose.) ChE NOEL = 1.0 mg/kg (Plasma, RBC and brain cholinesterase
levels were significantly inhibited at 10.0 mg/kg). Possible adverse effect:
Significant inhibition of brain cholinesterase. M. Silva, 6/17/92.
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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 µg/kg/day.  The ADDs for pilots, mixer/loaders and
flaggers for aerial application were estimated at 0.5 µg/kg/day, 2.4 µg/kg/day and 0.04
µg/kg/day, respectively.  Field workers' exposure estimates ranged from negligible to 11.0
µg/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 C7H13O6P; 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 oC
Vapor Pressure (25 oC) 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 (lb.) of mevinphos/gallon.  The other
three products contain mevinphos in the range of 47 to 50 percent by weight, approximately four
lb. 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 lb. 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 4.2
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 lb. a.i./acre for vegetable crops, 1.0 to 3.25 lb. a.i./acre for
fruit, and 0.5 lb. 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).

2. Chemical resistant gloves.
3. Chemical resistant shoes, or shoe coverings, or boots.
4. Goggles or face shield.
5. Hood or wide brimmed hat.
6. NIOSH/MSHA approved respirator.

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

1. Long-sleeved shirt and long-legged pants.
2. Chemical resistant gloves.
3. Chemical resistant apron.
4. Shoes and socks.
5. Goggles or face shield when the system is under pressure.

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.
2. 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 (α=0.1)
downward trend with an estimated slope of -11.6 (regardless of use trend).  The downward trend
is marginally but still significant at α = 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 (α= 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*

•  -  O'Malley, 1992

DERMAL ABSORPTION

Preliminary data from a mevinphos dermal absorption study in rats indicate rapid absorption in
all tested dose levels (Jeffcoat 1993).  14C-mevinphos (vinyl) was applied to the back skin of rats
at dose levels of 12.5, 2.5, and 0.4 µg/cm2.  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,
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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
14C-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 14C-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 (14CO2) 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 14CO2.  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 lb. a.i./acre on head lettuce,
0.25 lb. a.i./acre on Chinese cabbage, and 1.0 lb. 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 (µg/cm2)

Lettuce Cauliflower Chinese
Leaf Head Mature Young Cabbage

Initial Deposition 0.363 0.239 0.086 0.161 0.666

At 48 hours Post
Application

0.036 0.009 0.019 0.029 0.122

At Harvest neg. 0.009 0.009 0.012 0.122

PHI (days) 7-10 2-4 3 3 2-3
t1/2 (hours) 14 10 22 20 20

r2 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 µg/cm2)

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 lb. 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 (µg/cm²)

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
application

0.016 0.006 0.155 0.025 0.018 0.009

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

t1/2 (hr) 23 22 50 18 31 16

r2 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 lb. a.i./acre for grapes, 2.5 lb. a.i./acre for citrus peaches and nectarines, and
3.25 lb. a.i./acre for apples.  The adjusted DFR values at reentry were 0.006 µg/cm² for gapes,
0.014 µg/cm² for peaches, nectarines, and citrus, and 0.15 µg/cm² 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 oC.
5. Identical end-use formulations.
6. Identical rates of application.
7. Identical 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 lb. 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 µg/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 only during six of the 24 exposure periods but at very low levels (0.76 µg/m3 to
4.8 µg/m3).

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*
µg/person/day µg/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 lb. 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 cm2.  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 µg/cm²) 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
et al., 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 Applicationa

Exposure (µg/7-hr day)
Dermal ADDb

Work Task H.F.N. Body Hands Total Inhalation (ug/kg/day)
Helicopters
Mixer/loaderc (n=3) 287 334 325 1006+5.4 18+1.4 2.4+5.0
Pilotd (n=3) 80 42 80   207+1.6  8+1.6 0.5+1.6
Fixed-wing airplanes
Mixer/loaderc (n=4) 18 18 424  584+2.3 35+2.1 1.6+2.2
pilotd (n=4) 27 24 10   65+4.0 43+1.8 0.5+2.2
Flaggere (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.

b 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.

c 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.

d Pilot: Engineering controls and clothing requirements - enclosed cockpit, long-sleeved shirts,
long-legged pants, shoes and socks.

e 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 µg/mL two days after the application.
Urinary DMP 18 hours after the application was measured at 0.11 µg/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
cm²/hour and 364 cm²/hour during cutting and packing of lettuce, respectively (Blewett et al.,
1989).  A transfer factor of 710 cm²/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 cm²/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 cm²/hr, 3,635 cm²/hr, and 9,500 cm²/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 cm²/hr and 3,315 cm²/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

Activity Crop
PHI
days

DFR
µg/cm²

Transfer
cm²/hr

ADD
µg/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, 4** 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 4** 0.006 3,250   0.35
Girdling rapes 4** 0.006 3,635   0.39
Cane turning grapes 4** 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

Task
Application
Equipment Crop

ADD
µg/kg/day

AADD*
µg/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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-----------------------------------------------------------------------------
DPR Monitoring 1989-1991 FDA Monitoring

Commodity Sample High Average Sample High Average
# (ppm) (ppm) # (ppm) (ppm)

------------------------------------------------------------------------------
Apples 981 0.11 0.0051 + 0.0033
Artichokes 174 0.91 0.026 + 0.105 1 0.22
Beans 575 0.01 0.005 1 0.01
Beets 160 0.37  0.0073 + 0.029
Bok Choy 107 0.01 0.005 10 0.025 0.116 + 0.077
Broccoli 376 0.3 0.0062 + 0.017
Brussels Sprts 175 0.01 0.005
Cabbage 460 0.42 0.0059 + 0.019 4 0.2 0.109 + 0.069
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 3 0.17 0.11 + 0.054
Celery 518 0.18 0.0053 + 0.0077 7 0.17 0.073 + 0.054
Cherry 135 0.01 0.005
Collards 114 0.54 0.023 + 0.078 43 1 0.55 + 0.49
Corn 488 0.01 0.005
Cucumber 960 0.01 0.005
Eggplant 292 0.27 0.0066 + 0.018 2 0.002 0.002
Endive 68 0.77 0.021 + 0.099 35 1 0.139 + 0.177
Grapes 1174 0.01 0.005 1 0.01 0.01
Grapefruit 342 0.01 0.005
Honeydew 151 0.01 0.005
Kale 61 0.01 0.005 33 1 0.31 + 0.26
Kumquats 12 0.01 0.005
Lemons 279 0.01 0.005
l Lettuce 816 0.5 0.021 + 0.073 1041 0.5 0.14 + 0.36
h Lettuce 649 0.5 0.017 + 0.06 39 0.5 0.28 + 0.24
unsp. Lettuce 116 0.5 0.018 + 0.057 21 0.5 0.12 + 0.17
Limes 272 0.01 0.005
Mustard 77 0.49 0.015 + 0.059 82 1 0.51 + 0.70
Okra 76 0.01 0.005
Oranges 560 0.01 0.005
Parsley 40 0.15 0.009 + 0.022 1 0.25 0.25
Peach 335 0.01 0.005 5 0.065 0.024 + 0.021
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 1 0.15 0.15
Spinach 490 0.01 0.005 41 1 0.18 + 0.24
Strawberry 367 0.48 0.006 + 0.025 185 1 0.28 + 0.24
Summer Squash 218 0.01 0.005
Turnip green 17 0.5 0.034 + 0.12 72 1 0.34 + 0.30
Turnip root 46 0.01 0.005 4 0.65 0.37 + 0.20
Walnuts 3 0.01 0.005
Watercress 29 0.01 0.005 4 1 0.55 + 0.45
Watermellon 44 0.01 0.005 1 0.01 0.005



------------------------------------------------------------------------------
ACUTE EXPOSURE ANALYSIS (EX4) FOR Mevinphos Section 3 Registration
RESIDUE FILE NAME: MVINFSAX Analysis Date 09-07-1993
DPR NOEL = 0.025 MG/KG BODY WT-DAY
COMMENT 1: Residue values from monitoring data
COMMENT 2: All label-approved uses for mevinphos
------------------------------------------------------------------------------

U.S. POP - ALL SEASONS
----------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

95.8% 0.000466 54

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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

WESTERN REGION
--------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

96.9% 0.000484 52

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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 ANALYSIS (EX4) FOR Mevinphos Section 3 Registration
RESIDUE FILE NAME: MVINFSAX Analysis Date 09-07-1993
DPR NOEL = 0.025 MG/KG BODY WT-DAY
COMMENT 1: Residue values from monitoring data
COMMENT 2: All label-approved uses for mevinphos
------------------------------------------------------------------------------

HISPANICS
---------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

97.9% 0.000393 64

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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

NON-HISPANIC WHITES
-------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

96.5% 0.000469 53

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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 ANALYSIS (EX4) FOR Mevinphos Section 3 Registration
RESIDUE FILE NAME: MVINFSAX Analysis Date 09-07-1993
DPR NOEL = 0.025 MG/KG BODY WT-DAY
COMMENT 1: Residue values from monitoring data
COMMENT 2: All label-approved uses for mevinphos
------------------------------------------------------------------------------

NON-HISPANIC BLACKS
-------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

91.1% 0.000476 53

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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

NON-HISPANIC OTHER
------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

95.9% 0.000443 56

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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 ANALYSIS (EX4) FOR Mevinphos Section 3 Registration
RESIDUE FILE NAME: MVINFSAX Analysis Date 09-07-1993
DPR NOEL = 0.025 MG/KG BODY WT-DAY
COMMENT 1: Residue values from monitoring data
COMMENT 2: All label-approved uses for mevinphos
------------------------------------------------------------------------------

NURSING INFANTS (<1 YEAR)
-------------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

47.2% 0.000796 31

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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

NON-NURSING INFANTS (<1)
------------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

65.1% 0.001219 21

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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 ANALYSIS (EX4) FOR Mevinphos Section 3 Registration
RESIDUE FILE NAME: MVINFSAX Analysis Date 09-07-1993
DPR NOEL = 0.025 MG/KG BODY WT-DAY
COMMENT 1: Residue values from monitoring data
COMMENT 2: All label-approved uses for mevinphos
------------------------------------------------------------------------------

FEMALES (13+/PREG/NOT NSG)
--------------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

98.2% 0.000317 79

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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

FEMALES (13+/NURSING)
---------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

96.9% 0.000430 58

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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 ANALYSIS (EX4) FOR Mevinphos Section 3 Registration
RESIDUE FILE NAME: MVINFSAX Analysis Date 09-07-1993
DPR NOEL = 0.025 MG/KG BODY WT-DAY
COMMENT 1: Residue values from monitoring data
COMMENT 2: All label-approved uses for mevinphos
------------------------------------------------------------------------------

CHILDREN (1-6 YEARS)
--------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

94.9% 0.000777 32

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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

CHILDREN (7-12 YEARS)
---------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

98.1% 0.000499 50

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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 ANALYSIS (EX4) FOR Mevinphos Section 3 Registration
RESIDUE FILE NAME: MVINFSAX Analysis Date 09-07-1993
DPR NOEL = 0.025 MG/KG BODY WT-DAY
COMMENT 1: Residue values from monitoring data
COMMENT 2: All label-approved uses for mevinphos
------------------------------------------------------------------------------

MALES (13-19 YEARS)
-------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

97.1% 0.000367 68

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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

FEMALES (13-19 YRS/NP/NN)
-------------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

96.4% 0.000378 66

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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 ANALYSIS (EX4) FOR Mevinphos Section 3 Registration
RESIDUE FILE NAME: MVINFSAX Analysis Date 09-07-1993
DPR NOEL = 0.025 MG/KG BODY WT-DAY
COMMENT 1: Residue values from monitoring data
COMMENT 2: All label-approved uses for mevinphos
------------------------------------------------------------------------------

MALES (20+ YEARS)
-----------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

96.7% 0.000393 64

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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

FEMALES (20+ YEARS/NP/NN)
-------------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

95.7% 0.000462 54

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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 ANALYSIS (EX4) FOR Mevinphos Section 3 Registration
RESIDUE FILE NAME: MVINFSAX Analysis Date 09-07-1993
DPR NOEL = 0.025 MG/KG BODY WT-DAY
COMMENT 1: Residue values from monitoring data
COMMENT 2: All label-approved uses for mevinphos
------------------------------------------------------------------------------

CUSTOM DEMOGRAPHICS 1: Seniors aged 55+
All Seasons Region(s): W Sex: M F-all
All Races Age-Low: 55 yrs High: 110 yrs
---------------------------------------

MEAN DAILY EXPOSURE PER USER-DAY
ESTIMATED PERCENT OF ------------------------------------

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFTEY
------------------------------ ----------------- ----------------

97.3% 0.000576 43

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS)

PERCENTILE EXPOSURE MOS PERCENTILE 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



------------------------------------------------------------------------------
CHRONIC EXPOSURE ANALYSIS (EX1) FOR Mevinphos Section 3 Registration
RESIDUE FILE NAME: MVINFSCX Analysis DATE 09-23-1993
DPR NOEL = 0.025000 MG/KG BODY WT/DAY
COMMENT 1: Residue values from monitoring data
COMMENT 2: All label-approved uses for mevinphos
------------------------------------------------------------------------------
TOTAL EXPOSURE BY POPULATION SUBGROUP
------------------------------------------------------------------------------

TOTAL EXPOSURE
-----------------------------------

POPULATION MG/KG MARGIN
SUBGROUP BODY WT/DAY OF SAFETY

-------------------------------------- ------------- ----------------
U.S. POP - 48 STATES - ALL SEASONS 0.000038 658

U.S. POPULATION - SPRING SEASON 0.000036 694
U.S. POPULATION - SUMMER SEASON 0.000038 658
U.S. POPULATION - AUTUMN SEASON 0.000037 676
U.S. POPULATION - WINTER SEASON 0.000039 641

NORTHEAST REGION 0.000041 610
NORTH CENTRAL REGION 0.000037 676
SOUTHERN REGION 0.000036 694
WESTERN REGION 0.000037 676

HISPANICS 0.000038 658
NON-HISPANIC WHITES 0.000037 676
NON-HISPANIC BLACKS 0.000039 641
NON-HISPANIC OTHER THAN BLACK OR WHITE 0.000040 625

NURSING INFANTS (<1 YEAR OLD) 0.000020 1250
NON-NURSING INFANTS (<1 YEAR OLD) 0.000067 373
FEMALES (13+/PREGNANT/NOT NURSING) 0.000029 862
FEMALES (13+/NURSING) 0.000034 735

CHILDREN (1-6 YEARS) 0.000074 338
CHILDREN (7-12 YEARS) 0.000052 481
MALES (13-19 YEARS) 0.000038 658
FEMALES (13-19 YRS/NOT PREG. OR NURSING) 0.000035 714

MALES (20+ YEARS) 0.000030 833
FEMALES (20+ YEARS/NOT PREG. OR NURSING) 0.000031 806



Auuendix D 

MEVINX’HOS 

MITIGATION PROPOSAL FOR REDUCTION OF HUhlAN EXPOSURE 

December 17, 1993 

Worker Health and Safety Branch 
Department of Pesticide Regulation 

California Environmental Protection Agency 

Current Use Practice: 

All four registered mevmphos-contaming products are liqud concenuatefemuls~fiable concentrate formulations. 
Mevinphos 1s used on a variety of crops. Approximately SO percent of the mevinphos used in Califomla is appiied 
to vegetable crops (PW’R 1992). Mevinphos can be applied by ;llr or ground power equipment. Al1 mevinphos- 
contaming product labels. except P!losdrinR 4 EC, prohibit the use of hand-held application equipment. The 
estimated Absorbed Daily Dosages (ADD) for various work categories are shown in Appendix B. 

Current Mitigarion 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 supetision. Closed system nuxmg and loading is 
required during handling of mevinphos in California. The following personal protective equipment (PPE) must be 
worn during application. repair and cleanmg of equipment. and disposal of mevinphos: 

I- Protective suit of one or two pieces that covers all parts of the i&y escept head. hands. and feet (worn over 
normal work clothing). 

2- ChemicaI resistant gloves. 
3- Chemical resistant footwear. 
J- Protective eyewear. 
j- Hood or wide brimmed hat. 
6- NIOSWMSHA approved respirator. 

The following PPE must be worn during mixing/loading: 

I- Work clothing. 
2- Chemical resistant gloves. 
3- Chemical resistant apron. 
4- Footwear and socks. 
5- Protective eyewear 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: 

I- Work clothing. 
2- Shoes and socks. 

-s;- 



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 applicanon 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 four days. The reentry interval for other 
treated crops mcluding apples is two days (Title 3. CAC). 

Mtipion Adequacy for Various Work Tasks: 
Mevinphos is a highIy acutely toxic organophosphate insecucide. The No Observed Effect Level (NOEL) for 
cholinergrc signs (loose stool) in humans is 25 ug/kg. Exposures requiring additional mitigation 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 IS at an unacceptable level. Additional mitigation measures would be very 
difficult to implement. 

Based on the estnnatcd ADDS, the current mitigation measures for apple hanesters and thinners do not provide 
adequate protection for these workers The ADDS for these work tasks were estimated assunung 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 lb. of the acnve ingredient (a.i.)/acre for apples. The rate ofapplication for 
pears IS 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 appies 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 (Ibarra. 1992). lMevinphos product labels contain no statement to prohibit the 
use of air blast application equipment. 

Of the 578 illness cases that were identified with e.xposure to mevinphos alone and tank mixes containing 
mevinphos. there were 438 cases of suspected systemrc illness in California during 1982 to 1989 (O’MaIley, 
1992). The remaining I40 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 incraing distance from 
the application. Attachment “I” ilIustrams the mevinphos iIIness 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 e.xposure is anticipated to the general populace. 

Conclusion: 
. The number of definite/probable illnesses appears to be fairly constant over the last several years. 
. Mevinphos is responsible for more acute iIInesses than any other insecticide currently in use. 
l Combined occupational and dietary exposures are unacceptably high for mixer/loaders of aircraft (helicopter 

or fixed-wing) and mixer/loader/applicators using ground boom. 



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. 
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 
tnixer/Ioader/appi!cator exposures. 
The current WE reqmred 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 app1icatlon.s. Therefore, no further mitigation measures are proposed. 

Representative Current Lube&: 
See attachment “II” IiJr copies of currently registered mevinphos product labels in California. 

Table 1 

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

A_eglication Equipment: 
Aerial = 354 (at least 327 (92%) involving 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 = 332 or 93% 
1200 meters or less (nearby included) = 356 or 100% 

Formoli, WIG&. 1993 
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Attachment I 

Mevinphos Illness Trend During 1982 to 1989 
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Attachment II 

Copies of Currently Registered Mevinphos Product Labels in California 
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PflOlECTNL EO”lPMtt~T h WOIIK SMETY STAlLMENT( Contanu~d ho”\ p,acedm” pnnsl) 
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w.rh h.,,dr. hc.,, .nd Y”H .dh .o.p md -.I., before u-noting, oaong. ddnlung. o( tdl.,mg 
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NOTE TO PHYSICIAN - - - POISONING SYMfJTOMS 

FOR 24 HOUR3 EMERGENCY MEDICAL ASSISTANCE CALL (213) 264-3910. 

I DIRECTIONS FOR USE 
4 I h. r(dsUo” d Faddaral law lo uw Wr producl In . ma”,-m, lncon~lrtont vlth III l.bcl,“~. 

Do nd apply lhls product VwuQh any type d I,rloatian .yrtsm. 

ENVIRONMENTAL HAZARDS 
7hla pwbclde b tic to fish and tildltfo. @ttt a”d “motl m.y be hazardoul lo wqoaiic o,Qa”lsms In nolghbor(“Q ,,a” Do “d wphl 
d,,ecUy lo wud, DT welbndt( rrampl. bogs, mnnhn. and polhola). Do “~4 con~lnalr warn, when d,rpca,nQ 01 equlpmwl 
rarhr&,a lhh produci h Nph)Y lolIt ID boor l rpowd to drrocl uo&wnl on bk.amlnO crop+ 01 wood‘. Do not apply thlr p,ciJucl 
0, Jlpr I(10 d,Ut to bkumt”Q crop 0, re6a. whlls boor .,a acuvoly nllU”g ltN Lm~u”.“, uee. 

PHYSICAL d CHEMICAL HAZARDS 

I’ 
FLAMMABLE . Keep swmy from heal D( open Home. 

I REENTRY AND WORt&i A’FRY STATEMEM 
%a”,,~ lnlo heat.4 C,7RJS GROVES, GfUPE VINMAIU-% .nd II: .yf. ,p ACtI orch.rd‘ I, 
d a&c4r~. ,,“I..‘ lh, ~,d.3”. ddtWQ ‘&&i&k- !I hba 

,ohllll,od lo, W h”w. (4 d.y.j .Jta, th. l “d 
0, omrly ,een,,y Is wo,,, kenlry lnlo alI “Iher Ironled .Iec.s I. 

, Iha end d ylpllubo”, ““t.., Ih. prutoctlva clothln~ r~~miro, early reentry II 
d 2 o, mars o,~wwphoaphab~ pnltcld~, Is y,phed, “I. rwntry l”low.l ,h.ll lm a.l*“dnl by 
.,a1 .” addlllnn~l 80% d that I”lo,v~l 

I FCil f3Hf.Y REENlRY IN70 7TIEATtD AtAS UEFOfZ SJ’fiArJ IHVE CXIIEO. 
mu alI p,otoc,,ra cMt,lng .pecthad 0” thlr lrb4 lo, .” .ppllc.lor 

Ffxl EAmY Fw3-NIFlY wro 7tcA1tIl Nw.x3 AFrEJl Sl’IHci IIAVE maxI. 
-u prd-  rutt d OIY or ho p’ccr car,l”~ 11, fwb d lho body .ic-ap( h.ad. hands. and ,.a,; chernlcll rorlrtant glow; 

’ 

DA,4Gtl, A,.. 10 b.k.dedwrm, MEVINP~IW 

- 

DURIW DUWFIOS EM-4 
ORGANOPHOSPHORIJS INSECTlClDE 

Conlnins 4 tbs. ME3INPIiOS por Oollon 

ACTIVE INGREDIENTS: 
Mevinphos (2-Cerbomelllon/-l.n~alhylvinyl 

dimethyl phosphate, elphe isomer). , . . . 28.29k 
Related Comnounds.. . . . . . . . . . . . . . . 18.8% 

INERT INQREDliZM-S:*. . . . . , . . . . . . . , 53.0% 
Total lax% 

Equivalent to 47% /w MtVINPHOS Inaeclicido 
‘Product conlnlns Arornolic Solvunt 

KEEP OUT OF REACH OF CHILDREN 
..’ DANGER -.POISON .: . 

‘..:: PELlGRO . ‘. :.:.,. j”‘,.. ,, 
“PRECAUCION Al. USUARlO: SI usled “o le. Inglsc. “o use .sle prodwio huh quo IA ehquslo 

haya sldo orphcado ampll~msnl0” 
.* 

STATEMENTS OF PRACTICAL TREATMENT 
: SWALLOWED: ‘311. physklw 0, Pals”” Contrd Cantor tmmcdM,ty. Induce -lung by gitin‘, vlc(rm I 0, 2 ~larrcr 01 I,,., 

louchmp back of th,oet rtth hnuo,. New, Inducm womlllnfl DI owe mylhlnp by mouU~ to in U”CO”K,“UI o, conrulrl,~ p,sr,. 

PRECAUllONARY STATEMEN-IX 
tUIAADS 70 tIIJLlANS AN0 M3MESnC ANIMALS 

RNGtll: Polwnous lt wall-l. Inhalsd or l bwrbed through “,e rhl” f&pldly .bM,tmd Ul,ou~h thb +.,n Hap.aM lnhatallo” 
I skm COII~.‘, mry ulU\oul wymplomr. p,~,.s‘weIy I”c,.L,. rurcspUblll,y IO MEVlNPItOS lnmtklde po,ron,“~ Do not ~w,dlo.” 
I “0, I” ,ya. on IL,” 0, o” ‘Iuthl”” Do not b,e.lha vap”,, Lk, no, co”,.,,\,“.,. loaf al 1-d productr. 

PAECAUI IONS IN USING 
Pf307EClIVE EWIPMENT h WOfiK SAFITY STATEMENT 

tSEONLYW)1ENWMRINGMEFOLLOWlNGPEFaONNPH3TECTIVE EOUlPMENTWRlNGMIXINGAOAOING.APPLCA7ION. 
EPAIR AND CLLANING OF APPLtCATlON EOUIPMEN7. ANO OISPOSAL OF PESTICIDE: prdactl.. wtt 01 one 0, hm pibC*f ttml 
n.,. .,I prrll ol dw body excrpt head, hands. and feel. chm,lcat r~,lrUnl ctows; chwnkrl ralrtorl thw# IOr chemical ,ol~s~l 
w~cove,ln~~or chamkal ,.r~runl~);g~laorl~~ ~hlM, hood~wlda barn& hal.NIOStid MSIlAappa*d ,obpl~lory 
rotacho” b,enlhlnp dnk. 
MlXlNGAOAOlNC3 t.3 Pt3iFCNtMEO USING ACCOSEO SYSIEM, ‘ItIE FOLLOWIN Pf07ECIIVE Cl OitllNG AND EOLJlPMENl 

IAY UE WOfW A3 AN ALlfRNAllVE. 1”“~ Blmvmd l ht,l; lo”‘, 1ql‘t.d pants; ‘fw”k., ,.,,lla”, Ulovsa. clw~~lcrl ,orlrls”l .p,o”; 
,YQ. .nd ,och~;Gy~l., o,t.cr uhlrld mu~lbe wcwn when ho ayrlsm I. under pros.,,,.. All olha, p,otaclrw clolhl”~ and cqulpmonl 
qulred lw uu wlh opan ryrloms must In wallnblo nsnrby 
APtY,CATK)N IS PERFORMEOLJSlNG AN ENCL(lllitOCAU(G,oundA~~pll~~llon) OfiCOCKPl7(Aa,ld Appl1c~llo”).7I IE FOLLOW. 

Ia Pfw7Ecitvfz cI.07tiit4~ ANO Eou~~+.~ENI MAY 111: WOIW ~3 AtJ ALT~~~A~IVE ~wo~~Iw-~ ~hht ana lono bgW wu: 
,oe. .,,d rozlu Ch‘,mC.f ,.,lst.nl ~lov., mu,, b. .vellnble In It,. c.b M cochpll .“d mull b. 10,” du,w(l .“l,y lo l “‘J altt t,Om 
. .pphs.t,on w.hlcl. Fo, o,w,,d .ppllc~Uon all pl,,., p,ot.cllr. ck,thl”~ .nd yulpm.“, ,equ(,~d lo, uu dww aP)rl~c-Uon nlurt 
D avaIlhI. In “I. c.b .,,d mur, be wo,n ti.” rlrllnp “I. c.b I”10 healed a,.~. Whan used lortils p”,-. conunlln~tod clolhtryl 
.Y nd be b,wnhl tuck ln1o the cab unla8s I f a” snckasu,~ .uch .s . plarthz LHg fchh SocUon In co”,,“u~I o” nar( f~nol). 

EPA f3EG. NO. 5481-l 13.AA i EPA EST. NO. 5481 -CA-l 
Nl3 CONTENTS 5 GALLONS 

AMVAC CHI3vlICAL CORPORATION 
4100 EAS.r WASHINGTON IILVD - LOS ANGELES, CAIHFOf7NfA 90023 



r -  STOWAGE AND DISPOSAL I I Do nd contamlnalm wad. load oi lad b-i rlrw.0. o( dwob.l 
STORAGE:Slore prtiud In orl&.l conmh.r h. cool. dty. lo6.d @.c. o”l d 

roacnachudlan P,c.d”cl I4 n0m.bi.. Kwp .w.y horn h.., l nd opan n.m. II 

Rca?dkmnl,q,o, pw,ct”r..nddl.&.4 bh. ..&q i.ndhllor M,&oi,o,, 
1 dlo-md bv Slata and lccal wdhorllls~. by bwnlng. tl bumad. stay WI d 4moka 

FhUlT AND NUT CROPS 
IMF’OAlAKI. SEE HEENTRY AND WOf3KER SAFRY SlAlEMtNl CN 11119 

LABEL BPS 

E?& Lu*oNQ GR4PEFtXJTTz Fo, cont,d d Aphids LM 1 lo 
200 Q mom rmh walw. Fru cmtrd d Fruk 11.. Lcdrdl.,. 

Go,. TOlbiI or)+ omntnulan L.hdhr. usa I qt rml .Cl. In 500 Qdl cl.!.,. 
FmconuddWn~mT”uosk~luv.r.CI(N. cuhwml. V.dQ0l.d UAworm 
.nd Pwk Scxnnp~r G1@“., usa 2 q(. pu .cr. In ,200 ~.llor-t. wd.,. Nlrxr .I 
,...a 7 baya Mw... .pplhxUoa. Do nc4 b..l wkhh 1 d.y of 11.m.l 

&WE3 For co,& d AphMs I,.. 1R la, pt. pa, .CR. Do nc4 I,..l wIthIn 
2 d.~ d ha- to, umltol d LaoI Fold.,, L..lhoppo,., MII.., Ibd l3.nd.d 
L.&d,., .wl Lye”, B”o4 “u 1 qt par .c~.. *I “I. 1 qL duug. do noI I,..1 
rlo\vr 5 days d hti 

DUllI IAM DUIM’I IOS fib.44 EPA REG. NO. !%WI-113-M 

WALNUTS: For cc.,,l,d of Aphid4 urd An.,,. ~l.,plll., u” l/4 to I,2 pt. ,.X, 
,ca p.h ,..I.,. For conbol of Him.. Omnlmrw. Loopot. O,.ng. TomI< F,“k 
,,~I...,,ou w,. ndW.a,nT”..ock MothuuII2pLp.r lOUg.lr w~l.,.Donol 
t,.rl wkh,,, I day d ,~.N.I, o, .pply mo,. Ih.. 5 pk. po, .c,.. 

FIELD CROPS 
IMPORTANT: SEE REENI~ AN0 WORKER SAFETY STATEMENI ON Ttl19 
netri7snmi Nt At C 

AlFAIF& CIOVER: Fat contld d A#ld4 md AMI. C.l.,plll.r us. l/4 lo 
IR pt per acre. For cnntfd d O~rsrhoppn. La.lhoppw. CuIwo,m~ 
(cllmblng). Mkn. A~JI. WoodI law- .nd 1~0”. &~a “u I/Z u, 1 ph. P., 
.c,o. Do hd Ima, wkhln I oay d h.rvo.L 

(XlfEI (FlfilD A f’OPCi3Cr) MMAKIE A GMJN: For conbol o! Aphld4 u” 
l/4 lo I pl p., .c,.. Do nd Cent wIthIn I d.y d m .DUfIAi’HOS EM4 “ry 
au”. red or p”,pl. dwwlo,.Uon d corn plwl. slmll., la olJ1.1 o,g.nw 
phaphah som~wundr. 

UUSTAJXIQREENS. TURNIP TOPS: For control d AphIda “u l/4 lo l/2 pl po, 
ac,..F~cootrdo~~bbag.Lw~,,lmporM~b~gaWo,m.F.I~ChlnchBug, 
O~pls,our~.lmln.,(.d”ltr). Grurhoppws. L..Ihoppon, snd hilt.4 “M iR lo I 
pL po, .a.. Do not b.~I nkhln 3 day. d h-L 

BOAGliLJM(FOA FCMAGE AND GRIJN): For conbd d Aphid. u.. l/4 lo lf2 pl 
paracre. Fo,c.oneoldCo,nEawm. mdW.bwonnure If210 1 pL pm .a. for 
wnbd d FJI A,my*a,,,,, us. , pl por.c,r Do not ,,.a, wktrln 3 d.yr 01 h.w.rl 
.DLJMPHOSEM-4 m.y c.“.. .,.d o, pu’pl. dlrcolo,.Uon 01 LO,” pIon! rlmll., 
lo dhor o,g.noplvxphnl. compounds. 

VEGETABLE CROPS 
IMPORTANT: SEE HEEtffAY ANfl WOIIKER SAF Ry STAIEMENT ON TIIIS 
-- 

M1IK;IlCHES. FD, conlrd of Aphid, “u l/4 to l/2 pl p., .c,. For conbol d 
Plum. Moth, (.ped.s of L..lroll.,r o, Sl.,n Uor.14) “” I 10 2 PL.. ,a., .‘I.. Do 
no, lr.., wllhln 2 day 01 h.rv.rL 

DEANS: Fw tom,“, of Aphlrl, “,. ,,4 lo ,R pL p.r .c,. For conlvol 01 G,.r4 
hop,,.r.. L..lhop,wn. “II.,. .nd “.*l‘.,, ii..” &~~I.“... l,d Lo, PL ,“’ .c,. 
Do y4 Il.., LIuwLJ& *I h-t 

. . 

):F~~bddAphld4”rol/~Iol~pL~,.c,. Fo, 
contrd d C.b per, Cuhvorm(ckmbmg), Dl@.,o”4 L..l,~~l,~.,(.d”lb), 

hoppa% ImpotiGbb.g. wm. Loalhop~~n. MII.4 
wd S&.mmh Olop,ll “w 1R Lo I pL p., LS,.. Do not beat whhln 3 J.yc of 
hmval 

-J. fX3SAGt<Fo, cooti d Aphldr “Y l/4 lo 1,-Z pl po, .‘I.. FM 
codrd d Cabba~m Lwp.,. 1mpal.d -Lug. mum. G,.rrhopp.,r. Ledhop. 
p.,s. Sail.m.nh C.l.,plllu. Ma. Ort*o,ms.(cllmblng). Dlplsrour L..l 
mlm(.d”h+). .nd Lyyur Buga “u 162 lo , pC par .c,.. Dona I,.., wlhln 1 d.y 
d-1 For hard Ieklll Aphid. “Y I qL p, .‘I. bu( do nol b.., wlhm 3 d.ys 

. d huvs.L 

fr+wsELB SPtywlS. CAuUnm UXlN,2)3. KNE: Fdr comrol d 
A+dr “w ll4ln lRpt pa,.c,.. focuntrddDbb.~.Loopa,,lmpansdCa~ 
b.g.rorm.0,~,rhoppe,r. La.~~~~.~~m~h~l.,~ll.,.Ml~r,C”hmrm4 
(climbing). Olplero”4 L..lmln.,(ad”lCI). .nd Lyg”4 Btq4 “M If2 to 1 pL pw .w4. 
Oonc4l,.., wfhln 3 d.“. of huml Fo, bud-IehIII Aphlds “” I qL ps, .c,.. 
bd do nd b..L COLLAHDS .nd KAL+ wnhln 7 d.yr d h.rvsrt. 3 day. on 
SFUJSSELS SPFKXJIS .nd CAUUFLOWER 

cu1019: Fo, conbd d Aphlda u.. l/4 I. 1,7 pC p., MI.. For corltrd d 
Lo.fhoppw. Lye”. S”gr, t.41l.s. Cabtag. Loo$m,. Dlpuro”. Ls.lmln.,(.dull). 
Ctitimwm8(cllmbl,q). .nd S.all-muah ti!.,plllu “Y 112 lo I pl po, .a.. Do nol 
I,.., wkhln 2 day 01 harvarl. 

CEIU,‘,‘: For unbol of AphW, us. ,I4 lo I,2 pL p., .c,. Fo, conlrol ot 
Olplsrou4 L.e.lmln.,(ul”lu), L~Q”I Sugr. Ban-m.nh C.wplI1.1. I..lhop)mn, 
Cabbag. L.opdn .,,d Mils. us. ,R lo 1 pL p., MI. Do no, lrsal wlll>l” J 0.y‘ 
dh.w.,~ Fo, ,,.,d lo k,l,,.,,hldr,,.. , q( P+, .c,. bul(lo,,~11,..1*111,1,, Sdayr 
01 h.,v.rL 

UXXIM(DER Fw ConUd d Aphldr “H 1,4 lo l/2 pL p., .c,. For conbol of 
G,..thoppe,x. laalhupp.~. snd M,l.b, “LO !I2 to I PL pe, .c,. Do nd borl 
rllhln ! day ol h.w.rl 

MRANl. -18. lo, co&d 01 A.ph,d‘ “M l/4 IO 1R pL p.f .CI. Fw 
conl:d d O,..rhopparr. L..lho,,,ws, .nd MI,.. u‘. IR Lo 1 p‘ par .=I.. Do 
not U..l rllhln 2 d.y “I hewal 

LETTLJC&: For co,t,,d d Aphid. ,I” l/4 ,o ,R p, ,a., .c,.. Fo, co”l,ol d Corn 
Eu.rorm. Cutworn,r,(cllmbln~), L~lpl.,““, L..hnl,,.,(.duk.), C.bb.g. Imp.,. 
lmponedC.bLY~~~(m G!.ssl&opp.,r, Mll.4, Lyg”. Bugs. S&m.nh~l~rpll. 
IA,, Fnl.. Chinch Bugs. .nd ?lmps “I. ,R lo 1 pL psr .a. Do nol l,..l wlhln 
2 day. d h.rmsl Frw h.rd lo kill Aphldr “M I qL per .t,e bul da not be.1 wiUlln 
4 day4 d h.wnL 

UtLCBlS (MXlJD(txi CAMAlOUf’ES, ttONEY-DEW UMNS. ‘MUSK- 
UELDNS. WAlE.fU.4UC6): ForconlmlolApt,!d, “u l/4 lo 112 pC p.r.c,.. For 
C.bb.~.Cw~,. Dlpl.rwrL..l,nl,,.,(.d”l~), Lsalhopp.,.. LygustJ”~~. Mll.4. 
Felm Chlxh S”gs. S.ll-mush C+~.rplll.,, Curwo,m.(cllmblnp). md G,..4hop 
per8 usa l/2 10 1 pt pa .c,b lo conlrol Rlndwotms (C.bbag. Loops,, 
C”wcum4. Sti-m.nh CX.,plll.o. Tobacco Budwons) cm WATERMELONS 
.ppty ,R pl p., .a. Do nol I,.., CANTAL.OUPES, HONEY-DEW MELONS. 
MUSKkiELONS OR WArERMELONS wlhm 1 day of h.w.rL 

ONIONS (lWF(o GfYEN ONKXJS): Fo, conbd d Thdp4 .nd 
C”hw,mr(skmbln~) u.. If2 lo I pL p., .c,.. Do no, b..lrllhln 1 day 01 h.worL 

PEA3 (INCLUDING VINES): For conl,ol d Aphids “H l/4 lo 1R pL pa, .a.. 
For conbd d G,.uhopfmrr. L..llwp~w,s. Mu.4 .nd C”hvorm4(cllmblng) “I. 
l/2 I,, , pL p., .a. Do no, I,.., wkbln I dsy of h.n’.rL 

tY,TATOES Foi con”ol 01 A,‘hld. “I. ,,4 lo ,/7 pL P., .c,.. For conlrd of 
Gr.4rhopp.n. L..hwp~.,., and Mits. “I. I,2 pL po, .‘,.. Do ,lo( be.1 
utlhln I d.y al h.,wrL 

WlNAfYl. For ca\t,d o, Ap,,ldr us. l/4 1” ,R PL pd, .c,.. Fru canbd d 
C.bb.0. Loop.,. lm(xMsd C.bl,.g.vro,,r, G,.rrh”p~,.. L..th0~~-=“. h4II.I. 
Lhpl.,ou, L..,m h.,,. dukr), C,r\vro,,,,r(c,,,,,b,,,g,, S.,, rn.nh C.lsrplll.r. wd 
F.lr. Cl,lnch U”g u.. ,r.! to I ,,I ,“I .c,. l)u ,>~l ,,..l wtllln 4 d.y. of h.,v..( 
Fwhud lo kI,IApl,ld, “M , q~ p., .L,. bulL10,,01 I,.., ul”,,,, ,d.y, o,h.,v.rl 

MIMMtliSOUA911. Fo, co nb ololA,,hld. “I. ,I4 ,o I,‘2 pL p., w. For conllol 
d C.bb.g. Loon.,, D,pc.ro”r L..I,,III,c,(.LI”,II). L..lhoppe,., Lyg”. Sugr. 
Mn.6, F.1” Chinch buys. S.ll-m.,sh Cu~“,plll.,, C”lwomw(climbl,~g~. .nd 
Gwrhupp.,, u.. ,a lo , pl po, .c,, Do nol (I.., wllhln , d.y 01 h.,varl 

1OMATOES. For rx.n”d ol &hldr UK l/4 lo l/2 pl p.r .a.. For conbd d 
Gru4hopp.n. L..thopp.,.. and h4ll.r “IO ,R 1” 1 pL p., .a.. Do nd B..I 
wllhdn I dny 01 h.w.sl 

TWWIPS: Fo, unt,ol d Aphldr us. ,,4 ,o ,R PL per .u.. Fa contrd d 
l3bb.g. LPopw, 1mpon.d Csblwg. worm, G,lushoppw. Lahopparr. Mlws 
Fllr.Chlnch Bug .nd Chplaous L..lmln.,(.duks) us. l/2 IO 1 PL po, .‘I.. Do 
“d V.., ullhln 3 d.y cl h.rv.rL 

N01lCE: This p#od”cl conlorm. 10 111 chsmlcrl dcacrlplkm .nd la wuonably M 
lm~p”r~,~,.don~sI.bcl.*rh.n”‘cdIn.~ord.~~&~Uon.“nd., 
normd candllian. d us. M.n”l.d”,., I. nd r.rpon4lW. lor Du “u d P,od”ti 
ambary to ttw Iabd In~l,“cllons, 01 under abnorm.1 CoodKwX. 0, undo, 
condlbon. nd muon+ lo,.rw.bl. 10 lh. m.n”locl”,., unihn ~11.1 and Uu 
buyal asrum., lha risk d .ny wch us. 

ORGANOPHOSPHORUS PESTICIDE, LIQUID. N.O.S. 
(MEVINPt {OS) POISON, UN 2703 RQ-l/0.454) 

lXJlWAt.4 DUWd’I IOS EM4 EPA REG. dl .5-481-113~kI 
280 



PWTECTIVE EOUIPMEMI b ~0% SA-~7 s~~lE~itSi( con,~nti: ,,om p,ecromg o.nar) 
AEUEMEEfi TWS CXITWKi:flo~~+e.ed ‘fur, long.kgpad ~ntl. ,hrxs and WCLIII IS NOT ADEWATZ TO PWTECT YOU 
C,,&NG REPAIR AND CLEANING OF APPIJCATION ECUIPMEM AND EARIY REEh3Y 13 TREAIED AREAS YOU M&T 
REFER TO AND WEAROTHER PKnECTIVE CLOTMING AN3 EOVIPMENT OESCFUBfJ EAARUER IN THJS !5AME SECTION. 

w.mxTAKII 

hosdrin ‘IPA 4 
Contains 4 tbs. M- __ 

ACTIVE INGREDIENTS: 
Mevinphos (2.Carbomethoxy-1-methyls 

dimethyl phosphate. aloha isomer). . . . . 30.0% 

‘h’cCCTICIDE II YLJLf 
EVINPHOS per Qallon 

inyl 

Related Cdmpounds... ‘. . . . . . . . , . . , . . 20.0% 
INERT INGREDIEMS:. , . . . . . , . . . . 50 0% 

Total I- 
Equivalenl to 50.0% /w MEVINPHOS Insecticide 

Phosdrin’ IPA 4 is a Regislered Trade Mark of the Amvac Chemicnl Corporation 

KEEP OUT OF REACH OF CHILDREN 
DANGER - POISON 

PELIGRO 

SEE AMllWTE AND OTHER PfXEcumoNs cm SIDE PANEL 

PRECAUllONARY STATEMENTS 
HAZAHCS TO HUMANS AND DOc(ESTlC CNIMALS 

PR37EClTVE EOUIPMENT A WORK SAC”-7 STATEMENT 
USE ONLY WHEN WEARlNC ME FOLLOWING PEMAL PRXECTTVE EOUIPMENT DURING ~uxINGAOAOING. *P&C& ! 
~N.AEP*rRANDCWlNOOFAPPUCAllONEOVIPMi~. ANDDlSPOSALOiPESTX)IOE: p,arcon‘uedoas orhopvecn ’ 
hat UMR l U WfTs of lha body axePI head. handy. end Iret. chem,UI ,cultLN pIwear; chemlul ,eatMnl t”0e-r lw ChemtcaI 
wstml shm rxwarmg* or chamwd mmml bout; PO-QQ~~~ or l&ca shdd: hao~ et wrdo bornmad ht. NOSH d MStiA wptv.wd _ __ 
olPlrllory afar- Bradlw,~ dowu. 0, 
F MIXING~OADiNG Is PERFORMED USING A CLOSED SYS‘EM, ME FOUOWlNG PROTECW CLOTMNG AN9 EOVIPMENT 
AAY BC WCtW AS AN ALTERNAnVE. Lang rlervsd rh,r.. tong kggsd Penn: chemhll ,t,,~n, glom; chem,c.&,.,,xen, rproq 
hoesand wxIu;Goggl.a ~(lau Ih,eldm”‘lbe nom mm”,. ryr,cm,r “ma,-we. ~a,,., pro,-crxhmg .ndequ,pnun, 
rquwtd lo, vu 11th apan ,y,wms muti Be l vti,lable n..roy 
: AoPlJCATION LS PERFOFIMED USING AN ENCLOSED CABlGround A,,dlcebon) OR CDCKPfT(Aend Appkebon). THE FDUOW- 
<G PRJTEClNE CLOTHING AND EOUlPUEtn MAY BE WORN AS AN ALTERNA‘FTVE. Long4bar.d ,h,n .nd long-I.ggca -=I: 
~OCS .nd l0c.S Chemal ,“,lt.“l 9b”” “l”St De dr.,Iable I” me cat, o, COCk‘,,, .,,d mus, b worn durl”~ rni?, 10 Lnd rlrt horn 
w WDIrc.lron wh,cle. Fo( gr""d D~PIcal~on alI oVla, pro,ec,w~ clothqj Lnd .qu,pm.n, ,.qu,,.d lo1 YU dunn~ .c@%.bon mu‘, 
d nvadablr m m. c.B and mu‘! B. *or” rh” c.llmg It,. c,B ,“,a t,,.,.,d .,e.~ Whrn u,ed ,o, ,hir p”,~o‘r. conUm,n.,.d clo”,mg 
‘.” nol B. broughl b.cLi In,., “I. C.b unlrs, I” s” (1nc101uro ,uch ., . pl..,,c b.2. m,,, Sacbon c‘wll”“ed on MX, pmel) 
- _______~_ 

EPA REG. NO. 5481-l 14 EPA EST. NO. 5481 -CA-l 
NKT CONTEMS 5 GALLONS 

AMVAC CHEMICAL CORPORATION, 
4100 EXST WASHINGTON DLVD. - LOS ANGELES, CALIFORNIA 90023 



STORAGE AND DISPOSAL 

TOL4ATOES For conno 01 Apt,,*, VII 1,. o ,,7 pi pe, .c,c. For conool of Gf.sr 
hoppa. L..lnopp.on, .nd Mnn “H ,I7 lo I pL p+, .cm. Do no, ,I.., -lull” I o.y 
al h.N.SL 

-lUFN,PS For con,rol d Aphids u,. f/1 10 1R pi p.r .c,. For conDd d -9. 
Loops:. Im,~rl.d C.bb.9. -a. Gtu,noppm, Lednoppen. Mnn. f .~se Chmch 
Bug uld D~plerouc L.ahnm.r(adulDJ YII IR,o 1 pi F.,.EI.. Donolo.., n(h1nJd.y 
of h.rv.tL 

ORGANOPHOSPHORUS PESTICIDE. LJQUID. N.O.S. 
(50% MEVINPHOS IN ISOPROPANOL) 

FLAMMABLE UQUID, UN 2784 - POISON (AC%l/0.454) 

Pho~drin@ IPA 4 EPA REG. NO. 5481-114 

AMVAC CIiEMICAL CORPORATtON 
4 100 EAST WASt-IINGTON BLVD. .._ . 



I._- - 
r- PtlOrEClt’/E EOUlPMENI A WOAK SAFETY STAlEMENl( con”nusd 1,c.m p,eced,ng pane,, 

I 
AEMEMBER THIS CCOlt,t,Xi,(lmg-.lwvvd uht,\ long legged pantt. ,h~+. ud .ocL,) fs NOT ADEOUAIE TO PR3TT?CTYW 
cxJsuw f3EPAtnwo cwM4a c+ APPxxr)ot4 EOwMEtIr AND EARLY REENTI~Y To mEArt *flwj you k4tsr 

r 
4 
1 

@ IO”3 
W S INSECTtClDE 

Containa 10.3 tbs. MEVVINPHOS per Qeilon 

ACTIVE INOREUIENTS: 
Mwlnpl~oa 2.Csrbornotl~oxy-l-malhylvloyl 

dimethv I ohosuhato. aloha Isomorl. . _ 60.096* 
Relalod’C~mpdundr’. . : . . . . . . . . .‘; ; ; ; . 40.096. 

Total 
Phosdrlrl I5 a Reg. Trade Mark of Amvsc Chemical Corporalion 

‘fqulvalant IO 100.0% /w MEVINPt1OS lrwocllclde 

KEEP OUT OF REACH OF CHILDREN 
‘:. DANGER - POISON 

PELIGRO 
“PflECAUClDN d USUAIIIO. 61 vrtml no k.. InpI.,, no UH .,tm p,oducto h.,t. qa,. Ia +&a 

haya l ldo cqltcarlo l mpllamwt8” 
STATEMENI-S OF Pf~CllCAL TNEYTMENT 

PRECAUllONARY STATEMENTS 
t- 10 HUMANS At40 OOMESTIC ANIMALS 

EPA f4EO. NO. 5161-161 NEI CONrENI S 5 GALLONS EPA EST. NO. 5481.CA-’ 

AMVAC CHEMICAL CORPORATION 
4 100 EAST WASI llNGTON f11Vf) - 1~03 ANGM ES, CAI IFOflNlA 9’3UZ3 



/ 

STORAGE AND DISPOSAL 
1 

SUjOEsTEO WATER RATES TO USE PER ACRE 
FOII MUXAFl AND OFDUND APPUCAIION 

FRUIT AND NUT CROPS 
r$cmW: BEE RXWlRY AND WDFII(EA SAFEI‘/ STATEMENT IX THIS 
-mc AU m 

FIELD CROPS 

MFCI r& UO’&lX Fw conhd d Aphid. .nd AH.H. Cnlerplll.r UM 1.5 )o 3 
Il. or/ .cr.. For conlrd d G~a~rhoppen, Ladhoppen. Cuhvwmn (cllmblnp). 
MIlea. Mdl. Weevil 1.h.. .nd lygus BUQI YY 3 lo 6 n. or/acre Co nd 
bed wiltal” I day d humt. 

PEA VINES (FC47 FOMOE MT-J FDI co&d d Aphid. u.. 1.5 lo 3 II. ox/ 
mcr.. Fa conbol d G~.rthop,w.. L..lTew.n, M”.a .nd Cutronn[cllmblng) 
UM 3 lo 6 n. orlrcn Do nd b..l tithl” , d.” d h.rv..L 

aonr,ttUM(r~FOMGEANDGnrJN):Facon(rdd~hld.uu t.5fo.lR or/ 
scn. Fw conlrd d Corn Ewwotm. .nd W.bumm u.a 3 lo 0 Il. or/.cn. Fu 
conhot d F.ll Arrn,wnn, u.. 8 fl or/ .a.. Do “d b.., withI” 3 d.y. d h.wwi 
Pho.d,l” 1” 3 m.y C.YW . red c. purpl. dl.‘do,.llon “I 11,. .w$,u”, pl.“ls 
.lmll.r lo clhor orpsnophaph.1. mmpwnd8. 

VEGETABLE CROPS 
IMPMIAMT SEE IVZENTRY AND WOnKEf3 SAFETY STATEMENT ON 1tllS 
-mtilNC AIL CMR. 



Osdritt- 4E 
INSECTICLDE 

~~uis~fiabie C~ncent:ats - C~ntaru 4 lb%. acfivb mgreddien?s per Gallon 
AGIVE INGRE3IEKiS: 
hbmpnas i2-Cahomemcxy-1-mathyimyi dimelhyf phosphate, 
a!~na !u?mar)........................................ 29% 
Flem.:eu c.xl~unda. . . . . . . . . . laE% 
!NE;;F !NGAE31ENTS:................................ 529% 

~3.lmJenc a! 47.1% tw MEvlNPHC)S Inxtelclde Total lcQm6 
.c~nn IS a hqmsred Trace Marx o! iha AMVAC CHEMI’ZU t3RPORATION 

REG. NO. 541412 E?A ES. NO. 5.481~CA-1 

KEE? OUT OF REACH OF CHILDREN 
& DANGER-POISON JJ - PELIGRO 

id -t 
READ THE DlRECi-lOHS CAREFULLY AND FOLL9W THEM AT ALL TIMES 



MVAC CHEMICAL CORPORATION, 4100 EAST WASHINGTON BOULEVARD, LOS ANGELES, CA 9002 
-/AL-- 



APPENDIX E

USEPA Approved Tolerances

for Mevinphos



Apples...................................................................0.5
Artichokes.............................................................1.0
Beans....................................................................0.25
Beets, garden (incl. tops)......................................1.0
Broccoli .................................................................1.0
Brussel Sprouts ....................................................1.0
Cabbage ...............................................................1.0
Carrots ..................................................................0.25
Cauliflower ............................................................1.0
Celery ...................................................................1.0
Cherries ................................................................1.0
Chicory..................................................................0.5
Citrus ....................................................................0.2
Collards.................................................................1.0
Corn, grain, field ...................................................0.25
Corn, pop, grain ....................................................0.25
Corn, sweet...........................................................0.25
Cucumbers ...........................................................0.2
Eggplant................................................................0.25
Grapes..................................................................0.5
Kale.......................................................................1.0
Lettuce..................................................................0.5
Melons (incl. cataloupes,
 honeydew mellon, and
 muskmellon, determined on
 the edible portion) ................................................0.5
Mustard greens.....................................................1.0
Okra......................................................................0.25
Green onions ........................................................0.25
Parsley..................................................................1.0
Peaches................................................................1.0
Pears ....................................................................0.5
Peas......................................................................0.25
Peppers ................................................................0.25
Plums....................................................................1.0
Potatoes................................................................0.25
Raspberries ..........................................................1.0
Spinach.................................................................1.0
Squash, summer ..................................................0.25
Strawberries..........................................................1.0
Tomatoes..............................................................0.2
Turnips..................................................................0.25
Turnips, tops.........................................................1.0
Walnuts.................................................................0.25
Watercress ...........................................................2.0
Watermelon ..........................................................0.5


