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Executive Summary

Metam sodium is an agricultural fumigant used to control weeds, nematodes, and fungi on a
variety of crops. It is aso registered as a root control agent for use in sewers and drains, as a vegetation
control agent for shorelines and drained bodies of water (California special local needs label), and as a
wood preservative. Methyl isothiocyanate (MITC) is the primary degradate of metam sodium and
accounts for the fumigant activity. Human exposure and risk from wood treatment as well as other
antimicrobial uses (i.e., metam potassium) that may result in MITC exposure will be assessed by OPP's
Antimicrobial Division. This assessment estimates the risk for exposure to metam sodium and its primary
degradate MITC from its use as an agricultural fumigant, as a vegetation control agent in California, and
as aroot control agent. The toxicological endpoints that were used to complete the occupational risk
assessments for metam sodium and MITC are from the 4/2/04 HIARC report.

The short-term (non-cancer) dermal risk assessment for metam sodium is based on an oral
NOAEL of 4.22 mg/kg/day from a oral developmental toxicity study in rats. The LOAEL of 16.88
mg/kg/day was based on reduced body weight gain and decreased food efficiency in maternal rats and
increased incidence of skeletal observations and the increase in total resorption. The intermediate-term
(non-cancer) dermal risk assessment for metam sodium is based on an oral NOAEL of 0.1 mg/kg/day
from an oral chronic toxicity study in dogs. The study showed increased ALT and microscopic changes in
the liver observed in female dogs. A dermal absorption rate of 2.5% is assumed.

The short- and intermediate-term (non-cancer) inhalation risk assessment for metam sodium
is based on an NOAEL of 6.5 mg/m?, which was defined in a 90-day inhalation study in rats. The
LOAEL in females was 45 mg/m?, based on histopathological changes in the naval passages and changes
in clinical chemistry. Long-term exposure to metam sodium are not expected for current registered uses.
Since the adverse effects for al studies utilized in the metam sodium dermal and inhalation risk
assessments are femal e-specific, the average weight of adult females was used to estimate dose in the
exposure assessments for adults.

The HIARC did not select a short-term der mal endpoint for MITC. No dermal hazard via
typical dermal contact with MITC is expected. Unprotected skin could be exposed to MITC vapor,
however this exposure can not, at this time, be quantified. The short-, intermediate-, and long-term (non-
cancer) inhalation risk assessment for MITC is based on an NOAEL of 20 mg/m? from a 28-day
subchronic inhalation study in rats. The study results are based on persistent clinical signs, body weight
changes, and gross and histopathological lesions.

HED’s level of concern (LOC) for occupational non-cancer risk to metam sodium and MITC are
margin of exposures (MOES) of lessthan 100. The LOC for non-occupational non-cancer risk to MITC
is 100.

Metam sodium is classified as a Class B2 carcinogen with a Q* of 1.98 x 10, HED’slevd of
concern for occupational cancer risk to metam sodium are cancer risks greater than 1 x 10* — with risks
at or greater than 1 x 10° asthe target. HED's level of concern (LOC) for nonoccupational cancer risk
to MITC are cancer risks greater than 1 x 10°.

For metam sodium, occupational handler exposure estimates were based on surrogate data from:
(1) the Pesticide Handlers Exposure Database (PHED); (2) Outdoor Residential Exposure Task Force
(ORETF); and (3) California DPR’s review of a sodium tetrathiocarbonate handler study. For MITC,
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handler exposure estimates were based on four chemical-specific handler studies that examined MITC
exposures to handlers involved in metam sodium applications. MITC postapplication exposure estimates
are based on data from eleven metam sodium field volatility studies. EPA’s Industrial Source Complex
(ISC) dispersion model was also used to estimate MITC air concentrations in and near treated fields.
HED believes that the exposures calculated in this risk assessment are high-end estimates and do not
underestimate the risk.

The estimated risks for exposure to metam sodium and MITC exceed HED’s LOC for many of
the occupational and non-occupational scenarios evaluated (i.e. dermal and inhalation MOE estimates for
metam sodium are less than 100, inhalation MOE estimates for MITC are less than 100, and cancer risk
estimates for metam sodium are greater than 1 x 10%).

There was a general pattern in terms of the MITC emission rates for the studies used in the ISC
modeling. A ranking of highest-to-lowest emission rates for the application methods and sealing methods
are: (1) sprinkler without water sealing, (2) sprinkler followed by standard water sealing , (3) shank
injection without a seal, (4) shank injection followed by standard water sealing, (5) sprinkler followed by
intermittent water sealing, (6) shank injection followed by intermittent water sealing, (7) drip irrigation
without atarp, and (8) drip irrigation with atarp.

The results of 1SC modeling indicate the distances estimated for non-occupational bystanders
where the MOE is at least 100 may not be feasible for growers. For example, a 20 acre field treated at
the maximum broadcast label rate (320 Ib ai/A) results in the following distances for MOEs of at least
100: 1,600 meters (1 mile) for sprinkler applications followed by intermittent water sealing, 770 meters
(0.5 mile) for shank injection followed by intermittent water sealing, and 300 meters (980 feet) for drip
irrigation with a tarp.

In some instances, the risk based on I|SC modeling for a given distance, application type, and
sealing method may be much higher than the risk estimated directly from the air concentration measured
inafield study. The point estimate risks were calculated using actual off-site measured air concentrations
from field volatility studies. The duration of each sample ranged from 4 to 24 hours During the time the
these concentrations were measured the wind speed, wind direction, wind stability, mixing height, and flux
rate was not constant. With the current modeling approach, the off-site air concentrations were
calculated by using model inputs for a constant flux rate (derived or reported from field volatility studies),
constant wind speed (based on average 10th percentile of wind speed measured in growing regions in the
U.S), constant wind direction, and a constant wind stability class (based on conservative assumptions
used by California’s Department of Pesticide Regulation, CDPR). Although the ISC modeling allows for
estimation of concentrations at distances not measured in the field volatility studies, the results in some
ways are more refined but also more conservative than point estimates. HED is in the process of
working with the Office of Air, CDPR, EPA's Science Advisory Panel (SAP), registrants, and other
stakeholders to further refine modeling approaches used for metam sodium and other fumigants (including
the potential use of a probabilistic and/or distributional approach).



1.0  Occupational and Residential Exposur e/Risk Assessment
1.1  Purpose

This document is the occupationd and residentia non-dietary exposure and risk assessment for
the fumigant metam sodium and its primary degradate, methyl isothiocyanate (MITC) from itsuse as an
agriculturd fumigant, as a vegetation control agent in California, and as aroot control agent.

1.2  Criteriafor Conducting Exposure Assessments

An occupationa and/or residentid exposure assessment is required for an active ingredient if
(1) certain toxicologica criteriaare triggered and (2) there is a potentia for exposure to handlers
(mixers, loaders, applicators) during use or to persons entering treated sites or exposed to vapors after
gpplication is complete. Toxicologica endpoints were selected for short- and intermediate-term dermal
and inhalation exposures to metam sodium. Toxicologica endpoints were aso selected for short-,
intermediate-, and long-term inhaation exposures to MITC, which is ametam sodium degradate of
toxicologica concern. No derma endpoint of concern was selected for MITC, even though derma
exposure to the vapor may occur. Thereisasgnificant potentia for exposure in avariety of
occupationa agriculturd and commercid settings aswell asin resdentia bystander scenarios.
Therefore, risk assessments are required for occupationa handlers and for occupationad and residentia
postapplication exposures that can occur as aresult of metam sodium use,

1.3  Summary of Hazard Concerns

HED’ s Hazard Identification Assessment Review Committee (HIARC) met to determine
gppropriate toxicologica endpoints of concern for metam sodium and its degradates.
Methylisothiocyanate (MITC), the principle breakdown product, accounts for the fumigant activity of
metam sodium. MITC isthe primary soil degradate and mammalian metabolite of metam sodium.

There are severa toxicologicaly notable metabolites/degradates. Specificaly, methyl isocyanate (MIC)
is a photolysis degradate of the MITC which has been measured in ambient air in agricultura areas of
Cdifornia. Following soil gpplication of metam sodium, both carbon disulfide (CS,) and hydrogen
aulfide (H,S) can be formed — the relative amounts depend on the pH of the soil.  Following ord
exposure to metam sodium, rats metabolize gpproximately 20-25% of the dose (on amolar basis) to
carbon disulfide. This assessment addresses the exposure and risk to metam sodium and MITC only.

The toxicologica endpoints that were used to complete the occupationa and residentia risk
assessments are summarized below which have been extracted from the latest Metam Sodiunm/
Dazomet/MITC HIARC report (4/2/04). Adverse effects were identified at dl durations of exposure
ranging from short-term (up to 30 days) to chronic durations (every working day). Cancer risks were
cdculated for metam sodium, since it is currently classified as a Group B, chemicd.

1.3.1 Metam Sodium



Metam sodium is a soil fumigant where the use patterns can vary widely ranging from shorter-
term through intermediate-term exposure durations. As such, when the HIARC recently evauated the
metam sodium hazard database, endpoints were salected to address each duration of exposure.
Metam Sodium exposures are expected to occur primarily to occupational users.

Derma Route (non-cancer)

The short-term dermal risk assessment (1 to 30 days of exposure) for metam sodium is based
on an NOAEL of 4.22 mg/kg/day from a ora developmenta toxicity sudy in rats. The LOAEL of
16.88 mg/kg/day was based on reduced body weight gain and decreased food efficiency in materna
rats and increased incidence of skeletal observations and the increase in total resorption.

The intermediate-term dermd risk assessment for metam sodium is based on an NOAEL of 0.1
mg/kg/day from an ord chronic toxicity study in dogs. The study showed increased ALT and
micrascopic changesin the liver observed in femade dogs. The NOAEL of 0.1 mg/kg/day was dso
selected for assessing long-term dermal exposures. However, based on metam sodium’s current use
pattern, long-term exposures (greater than 6 months) are not expected.

A derma absorption factor of 2.5 percent was selected based on dermal absorption data from
ametam sodium absorption study performed on rats. HED’sleve of concern (LOC) for dermd risk is
100 (i.e. amargins of exposure, MOE < 100 exceeds HED’ s leve of concern)

Inhalation Route (hon-cancer)

The short- and intermediate-term (non-cancer) inhdation risk assessment for metam sodium is
based on an NOAEL of 6.5 mg/m? (1.11 mg/kg/day) which was defined in a 90-day inhaation study in
ras. The LOAEL infemaeswas 45 mg/n? (7.71 mg/kg/day) of metam sodium based on
histopathological changes in the nava passages (i.e., mucigenic hyperplasia) and changesin dlinicd
chemigtry. The study results are based on sodium levels. Long-term exposure to metam sodium (i.e.
greater than 6 months) are not expected for current registered uses.

Non-cancer Level of Concern (LOC)

HED’s LOC for metam sodium exposure are MOES of less than 100 (based on 10x to account
for intergpecies extrgpolation to humans from the animal test species and another 10X to account for
intraspecies sengtivity).

Cancer

The Hedlth Effects Divison Carcinogenicity Peer Review committee (CPRC) evauated the
weight-of-the-evidence on metam sodium with particular reference to its carcinogenic potentiad. The

CPRC concluded that metam sodium should be classified as a Group B, - probable human carcinogen,
based on gatigticaly sgnificant increases in maignant angiosarcomas in both sexes of the CD-1 mouse,



supported by asmilar tumor type (maignant hemangiosarcomas) in mae Wigtar rats. The CPRC
recommended that for the purpose of risk characterization, alinear low dose extrgpolation moded be
gpplied to the animd data for the quantification of human risk (Q,*), based on the tota incidence of
angiosarcomas in male mice, & al sites combined. The most potent unit risk (Q,*) is1.98x10? in
human equivaents converted from animals to humans by use of the 3/4's scding factor.

Acute Toxicity

Metam sodium is classified as category 11 for acute ord, dermd, and inhdation toxicity. Itis
classfied as category |11 for eyeirritation potentia and category 1V for skin irritation potential. Results
were negative for dermd sengtization in guinea pigs.

Body Weght

Since the adverse effects for dl studies utilized in the metam sodium dermd and inhdation risk
asessments are femal e-specific, the average weight of adult femaes (i.e., 60 kg) was used to estimate
exposure.

1.3.2 Methyl Isothiocyanate (MITC)

Metam sodium forms MITC (methyl isothiocyanate) as its primary mammalian metabolite and
primary soil degradate. As such, when the HIARC recently evaluated the MITC hazard database,
endpoints were salected to address the same durations of exposure as metam sodium. Exposures can
occur to occupational users and non-occupationa populations, so both were considered in this
assessment.

Dermd Route (non-cancer)

The HIARC did not select a short-term derma endpoint for MITC since no derma hazard via
typica dermal contact with MITC is expected. Unprotected skin could be exposed to MITC vapor,
however this exposure can not, a thistime, be quantified.

Inhalation Route (hon-cancer)

The short-, intermediate-, and long-term (non-cancer) inhdation risk assessment for MITC is
based on an NOAEL of 20 mg/m?® that was defined in a 28-day subchronic inhaation study in rats. The
study results are based on persstent clinica signs, body weight changes, and gross and
hisopathologica lesons. Section 2.1.4.1 summarizes the cd culation method used to estimate MITC
inhaation MOEs.

Non-cancer Level of Concern (LOC)

HED’sLOC for MITC occupational exposure are MOES of lessthan 100. The LOC for



MITC non-occupationa exposure are MOES of less than 100 (based on an additional 10x uncertainty
factor for missng DNT sudy).

Acute Toxicity

MITC is classfied as category | for acute derma and inhalation toxicity and as category |l for
acute ord toxicity. Itisaso classfied as category | for eyeirritation potentid and skin irritation
potential. Thereis no available study for derma sengtization.

1.3.3 MITC Exposurefrom Dazomet Uses

Dazomet is a another soil fumigant product that produces MITC asiits primary breakdown
degradate. Annud use of dazomet in the US is reportedly significantly less than that of metam sodium.
No data were submitted to HED for MITC exposure from dazomet uses. Therefore, quantitetive
exposure and risk estimates from Dazomet uses can not be completed at thistime. Until further detaiis
provided, HED assumes the exposure and risk to MITC from dazomet usesis smilar to that estimated
in this assessment for MITC from metam sodium uses.

Dazomet granular products such as Basamid are registered for use on lawns and ornamental
plantsin resdentia settings. Furthermore, an Internet search on 8/1/03 indicates that severd lawncare
gtes recommend the use of Basamid for use on resdentia lawns.  For example, the website for
University of FHorida, Inditute of Food and Agricultural Sciences (http://edis.ifas.ufl.edw/LHO33) says
"Metam (Vapam) or dazomet (Basamid Granular) may be used by homeowners as a preplant herbicide
trestment. These may be used with and without a plastic cover. If acover isnot avallable, cultivate the
s0il and keep moist for 1 week. Apply 1to 2 pints of Vapam per 100 square feet using 2 galons of
water. Dazomet rate is 8 to 13 ounces of product per 100 square feet. Immediately irrigate to the
depth control desred. If acover isavailable, treat the soil in front of arotary tiller. Cover the soil for 2
days after treatment. Planting may take place 14 to 21 days after trestment. Read and follow all label
recommendations to the letter.”

Basad on the information from various home lawn care management websites and the lack of
an explicit prohibition on product labels for use on residentid sites, HED must assume that residentia
use of dazomet could occur.  Since dazomet rapidly converts to MITC upon contact with soil,
children's exposure to dazomet is not expected (i.e. viaora, dermd, inhaation routes). However,
bystander inhdation exposure to MITC by children and adults living near atreated resdentid Site could
occur.

Dazomet granular products are not "restricted use" and therefore permit gpplication by a
homeowner. Current labels list Basamid formulations as being sold in 50-1b bags aswell as 15- or
7.5-1b jugs. According to BASF, the 15- and 7.5-Ib jugs were for a canceled tobacco use and now
the only formulation available are 50-1b bags which would suggest that application by a homeowner is
unlikely. Until the Regigtration Divison can verify whether homeowners do NOT apply dazomet
products, HED must assume that homeowners can be "handlers’ and therefore may be exposed to



dazomet (viadermd and inhdation) and MITC (predominately viainhaétion).
1.3.4 MITC Exposurefrom Metam Potassum Uses

Metam potassum is aanother soil fumigant product that produces MITC asits primary
breakdown degradate. No data were submitted to HED for MITC exposure from metam potassium
uses. Therefore, quantitative exposure and risk estimates from metam potassium uses can not be
completed at thistime,

Use patterns and exposure scenarios for metam sodium and metam potassium were compared
and found to be subgtantiadly smilar. Therefore, HED assumes the exposure and risk to MITC from
metam potassum usesis Smilar to that estimated in this assessment for MITC from metam sodium uses.

1.35 Meam Sodium’s Other Breakdown Products

This assessment is based only on the risk associated with metam sodium and it's mgjor
breakdown product MITC. However, it should be noted that gpplication of metam sodium may aso
result in exposure to other breakdown products that are volatile compounds with known toxicity.

Methyl Isocyanate (MIC) The OSHA PEL and ACGIH TLV is0.05 mg/m3 (0.02 ppm) for an
8-hour TWA. Cdifornia DPR established a* conditional 1-hour REL
vaue of 0.99 ppb”.

The production of MIC from MITC in laboratory is reportedly about
7%. Cdifornias Air Resource Board reported that preliminary
measurements of MIC following application of metam sodium reveded
levels between 0.09 and 2.5 ppb, 4% of the MITC levels.

Hydrogen Sulfide (H.,S) The OSHA PEL and ACGIH TLV is 14 mg/m? (10 ppm) for an 8-
hour TWA. The 15-minute STEL is 21 mg/m? (15 ppm). Cdifornia's
Ambient Air Quality Standard is 30 ppb for a 1-hour average.

Cdifornia DPR reports measurements of H,S after gpplications of
metam sodium at levels reaching 76 ppb at 1 to 4 hours
postapplication, becoming non-detectable at 5 to 7 hours and then
risng again to 21 to 24 hours .

Carbon Disulfide (CS;) The current OSHA PEL for carbon disulfide is 20 ppm as an 8-hour TWA, 30
ppm as an acceptable peak concentration for 30-minutes, and 100 ppm asa
maximum peak. ACGIH has assigned carbon disulfidea TLV of 10 ppm (31
mg/m3) for an 8-hour TWA (with a"Skin" notation). NIOSH has established
REL of 1 ppm (3 mg/m3) as an 8-hour TWA (with a"Skin" notation).
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Cdifornia DPR reports measurements of CS, after applications of
metam sodium at or below the LOD of 4 ppb.
1.3.6 Special FQPA Safety Factor(s)

Since metam sodium and MITC do not have published or proposed tolerances, the specia
FQPA safety factor is not applicable to risk assessments for these chemicals.

1.4  Incident Reports
An anaysis of incident reports will be included in a sparate memo by Jerrold Blondell.
1.5 Summary of Physical and Chemical Properties of Metam Sodium and MITC
151 Metam Sodium
Metam sodium (CAS registry number 137-42-8) is a colorless crystdline dihydrate with a
molecular formula of C,H,NNaS, and a molecular weight of 129.18 g/mole. It is non-volatile with a
vapor pressure of 21 mm Hg. Metam sodium is highly soluble in water, moderately soluble in methanol
and ethanol, and practicaly insoluble in most other organic solvents.
152 MITC
Methy! isothiocyanate (CAS registry number 556-61-6) is yellowish in color and has a pungent
odor likened to horseradish. The molecular formula of MITC is C,H;NS and the molecular weight is
73.11 g/mole. Itishighly volatile with avapor pressure of 16.0 mm Hg a 25°C. It is poorly solublein
water and reedily soluble in most organic solvents.
1.6  Summary of Use Patternsand Formulations
Metam sodium products are described in this section.

1.6.1 End-UseProducts

Based on pounds of active ingredient used, metam sodium is the third most widdly used
agriculturd pedticide in the United States. Metam sodium has four mgjor uses.

. an agriculturd fumigant,

. aroot control compound for usein drains and sewers,

. avegetation control compound for use dong drained ponds and lakes (Cdifornia
specid loca need regidration), and

. awood preservative
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This assessment is concerned with its use as an agricultural fumigant, as a vegetation control
agent in Cdifornia, and as aroot control agent. The wood preservative exposure and risk assessment is
being completed separately.

For agriculturd fumigation and vegetation control, metam sodium is formulated as a water-
soluble concentrate or in agqueous solution. The formulation is highly buffered to prevent breakdown
(hydrolysis) of the metam sodium. Once metam sodium is applied to soil or mixed with non-buffered
water, it rapidly and completely breaks down to MITC and other degradates. In soil, metam sodium
usudly convertsto MITC within one day following application with the decompostion rate depending
on soil temperature, soil composition, and soil moisture. Warm soil temperature, increased clay or
organic matter, smal soil particle sze, and low soil moisture facilitate rgpid converson of metam sodium
to MITC. MITC accounts for the fumigant activity of metam sodium.

Metam sodium aso is formulated as a water-soluble, surface-active formulation in combination
with dichlobenil for use as a non-systemic foaming herbicide to rid sewer lines and drain systems of
roots and other organic materid.

1.6.2 Registered Use Categoriesand Sites

Metam sodium is an agricultura fumigant used to control weeds, nematodes, and fungi on a
wide variety of crops. It isaso registered as aroot control agent for use in sewers and drains, and asa
vegetation control agent for shorelines and drained bodies of water in Cdifornia MITC isthe primary
degradate of metam sodium and accounts for the fumigant activity. Both metam sodium and MITC are
a0 registered as Serilization agents for treated wood, however, this use was not examined in this
assessment. Human exposure and risk from wood trestment as well as other antimicrobid uses(i.e.,
metam potassum) that may result in MITC exposure will be assessed by OPP s Antimicrobid Divigon.

An andysis of the current labeling and available use information was completed by Specid
Review and Reregidration Divison. Metam sodium isregistered for use in avariety of occupationa
scenarios and thus occupational populations could be potentidly exposed while making metam sodium
goplications. It ispossble for occupationd and residentia populations to be exposed to MITC, the
primary degradate of metam sodium, during postaplication time periods, but less likdly for such
populations to be exposed to metam sodium itself due to its rapid degradation when in contact with
water or soil.
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Table 1: Summary of Maximum Application Ratesfor Registered Metam Sodium Uses
Crop/Site Application Method Maximum Label Rate'
Most Labds Outlier Label
Ornamentals, turf, food, [Tractor-drawn or
and fiber crops — Sprinkler Irrigation 320 |b ai/acre 338 |b ai/acre
arge area gpplications
Drip Irrigation 239 |b ai/acre 320 Ib a/acre
Cotton, soybeans, and Tractor-drawn or . .
3o bests Drip Irrigation 38 b ai/acre not applicable
Orchards (replant or Tractor-drawn or . .
franspl ant) Sprinkler Irrigation 3201b aifacre not oplicable
Peanuts CBR resistant Tractor-drawn or . .
Cultivars Sprinkler Irrigation 32Ibaifecre ot oplicable
Peanuts — CBR- Tractor-drawn or . .
susceptible cultivars Sprinkler Irrigation 63.3Ibalacre not oplicable
Mheat and barley Tractor-drawn or ) .
Sprirkler Irrigation 32 Ib ai/acre not applicable
[obacco plant beds Traptor-drayvn or 387 Ib ai/acre 412 b ai/acre
Sprinkler Irrigation
Small areas of Tractor-drawn or ) , )
brnamentals, food, fiber  |Sprinkling Can 12 Ib &i/1000 ft not applicable
crops, seed beds, plant - - . -
beds, and lawns Hose proportioner 8 |b ai/1000 ft not applicable
Potting soil Sprinkling Can? 4 1b ai/1000 ft? not applicable
Cement Mixer and Shredder 0.012 Ib ai/1 ft3 not applicable
Tree replanting Open Pour 16 Ib ai/1000 ft? not applicable
Sewer roots Foam Spray 0.212 Ib a/galon not applicable
Prained water bodies Power Sprayer (Handgun Sprayer)
bnd shorelines (SLN 8 1b ai/1000 ft? not applicable
5481-466)

1 When more than one maximum rate is listed for a given crop/method, the lower rate was found on the
majority of product labels. The higher rate represents the absolute highest rate found on any metam
product labdl.

2 Amvec labd ligsarate of 1.5 pts of AMVAC per 50 5 ft of soil (4 b a/100 ft?). HED assumed
that this was atypo and the rate is 0.4 |b ai/100 ft2.

Some product labels for ornamentds, turf, food, and fiber crops (large and smdl areas) and
potting soil do not explicitly prohibit use in greenhouses and/or “ confined areas.” The metam sodium
registrants Amvac, Tessenderlo-Kerley Inc., Taminco, and Buckman have stated that they do not
support use of metam sodium in enclosed greenhouses and are not aware of such ausein practice.
Additionaly, Amvac has stated that metam sodium may be used in non-enclosed greenhouses, thét is,
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greenhouses with the structurd supports in place but not the enclosing plastic, or in open structures with
aroof but no sdes. However, since not al metam product labels explicitly prohibit usein greenhouses
and “confined areas’, these uses could potentialy occur.

1.6.3 Application Methods

Metam sodium is gpplied with severa types of application equipment — the mgor methods are
chemigation or tractor-drawn applications. Applicationsto smdler areas may be made with handheld
equipment, including sprinkling cans, hose proportioners (hose-end sprayers), power sprayers
(handgun sprayers), or foam injectors. Applications to potting soil may be made by adding it to soil ina
cement mixer or by spraying it onto a soil stream as the soil is gected from a shredder.

According to industry sources, chemigation applications of metam sodium are made usng
four main types of irrigation equipment — sprinkler, flood, furrow, and drip/trickle — with dmost 90%
gpplied with sorinkler irrigation systems.

C Sorinkler irrigation isasystem in which water is gpplied by means of perforated pipes
or nozzles operated under pressure so as to form a spray pattern;

C Flood irrigation is a system where the entire surface of the soil is covered by water;

C Furrow irrigation is a sysem where water is gpplied in furrows or rows resulting in
partid surface flooding of the soil —this method of irrigation is normaly used with
clean-tilled crops,

C Drip or trickleirrigation is a system where water is applied a low pressure directly to

the root zone of plants by means of gpplicators, such as orifices, emitters, porous
tubing, or perforated pipe, that are placed either on or below the surface of the ground.

Thetractor-drawn applications of metam sodium, according to industry sources, are made
with ether shank soil injection or rotary tiller gpplication.

C Shank soil injection is a sysem where the fumigant is applied with knife-like blades
caled shanks. A tube carrying the product runs down the back of each shank to the
opening. Since metam sodium only moves afew inchesin the soil, sometimes the
shanks have multiple openings to improve distribution. The metam sodium is injected
below the surface of the soil and applied in anarrow band as the fumigation equipment
moves across the field. Then usudly the surface of the soil is sedled or compacted by
pulling aring roller, drag, or other device behind the fumigation equipment or by
goplying athin layer of water over the soil surface.

C Rotary tiller injection is a sysem where the fumigant is sprayed on the surface of the
soil, then incorporated into the soil with rotary tiller. The soil may be sedled by pulling a
ring roller, drag, or other device behind the rotary tiller equipment or by applying athin
layer of water over the soil surface.

A “dandard sedl” iswhen water is gpplied immediatdy after the gpplication of metam sodium

and then continuoudy over severd days. An “intermittent” sedl iswhen water gpplied immediately
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after the application of metam sodium and then at different intervals for severa days.

The foam applications are gpplied in isolated sections of the sewer system for gpproximately
an hour. At the end of the treatment period, the solution is released into the main sewer system and the
treated areais flushed with water. MITC islikely formed during the trestment process and may enter
ar gpacesin the treetment area and in nearby sewer systems.

Metam sodium is gpplied to soil with handheld equipment such as sprinkling cans, hose-
proportioners (i.e., hose-end sprayers), power sprayers (handgun sprayers), cement mixers, and
shredders.

1.6.4 Mitigation Controlson Current Labels

Current metam sodium labels require applicators and other handlersinvolved in direct contact
activities to wear the following persond protective equipment (PPE):

. coverdls over long-deeved shirt and long pants;

. chemicd-resgtant gloves,

. chemica-resstant footwear plus socks,

. chemical-resstant headgear for overhead exposure;

. chemicd-resstant gpron during equipment cleaning or mixing/loading procedures
(unless dry disconnect devices are used);

. face-seding goggles, unless afull-face respirator isworn;

. arespirator with either an organic vapor removing cartridge with a prefilter approved
for pesticides (MSHA//NIOSH approva number prefix TC-23C), or a canister
approved for pesticides (MSHA/NIOSH approva number prefix TC-14G).

PPE requirements for handlers using enclosed cabs for gpplicationsinclude:

. coveardls,
. shoes and socks;

If a pungent, rotten-egg odor can be detected inside the enclosed cab, the handlers must aso
wear the following:

. face sedling goggles, unless a full-face respirator isworn;

. arespirator with elither an organic vapor removing cartridge with a prefilter approved
for pesticides (MSHA//NIOSH approva number prefix TC-23C), or a canister
approved for pesticides (MSHA/NIOSH approval number prefix TC-14G).

Also, the PPE specified for use during direct contact activities must be available insde the

enclosed cab during application and must be worn if the handler leaves the enclosed cab to perform any
direct contact activity.
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Metam sodium currently has a 48-hour entry prohibition period during which time only afew
specific handling tasks are dlowed to be performed (according to the current labels). They include
assessing/adjusting the soil sedl; assessing pest control, gpplication technique, or gpplication efficacy;
and sampling air or soil. All other tasks are prohibited until the entry redtriction isover. Handlers
performing any of these tasks must wear the following PPE:

. coverdls over long-deeved shirt and long pants;
. chemica resgtant gloves,
. chemica resistant footwear plus socks;

If a pungent, rotten-egg odor can be detected outdoors, the handlers must also wear the
fallowing:

. face seding goggles, unless afull-face respirator isworn;

. arespirator with elither an organic vapor removing cartridge with a prefilter approved
for pesticides (MSHA//NIOSH approva number prefix TC-23C), or a canister
approved for pesticides (MSHA/NIOSH approval number prefix TC-14G).

Fumigant warning signs must be posted at entrances to treated areas and workers must also be oraly
warned about the application.

Currently, EPA labes for metam sodium DO NOT require buffer zones for areas treated with
metam sodium.

2.0  Occupational and Resdential Exposures and Risks

It has been determined there is a potentia for exposure to metam sodium and MITC in
occupationd scenarios from handling metam sodium products during the application process (i.e,
mixer/loaders, applicators, and mixer/loader/applicators) and a potentia for postapplication worker
exposure to MITC from entering into or being near areas previoudy treated with metam sodium. Asa
result, risk assessments have been completed for occupationa handler scenarios as well as
postapplication occupationa scenarios.

2.1  Occupational Handler Exposures and Risks

HED usesthe term “handlers’ to describe those individuals who are involved in the peticide
gpplication process. HED bdlieves that there are distinct job functions or tasks related to applications
and that exposures can vary depending on the specifics of each task. Job requirements (e.g., amount of
chemical to be used in an gpplication), the kinds of equipment used, the target being treated, and the
level of protection used by a handler can cause exposure levels to differ in amanner specific to each
goplication event.

Exposure scenarios can be thought of as ways of categorizing the kinds of exposures that occur

16



related to the use of achemica. The use of scenarios as abasis for exposure assessment isvery
common as described in the U.S. EPA Guidelines For Exposure Assessment (U.S. EPA; Federa
Register Volume 57, Number 104; May 29, 1992). Information from the current labels, use and usage
information; toxicology data; and exposure data were al key components in devel oping the exposure
scenarios.

Thefirgt step in the handler risk assessment process isto identify the kinds of individuas that
are likely to be exposed to metam sodium and MITC during the metam sodium application process. In
order to do thisin a consstent manner, HED has developed a series of generd descriptions for tasks
that are associated with pesticide applications. Tasks associated with occupationa pesticide use (i.e.,
for “handlers’) can generdly be categorized using one of the following terms.

C Mixersand/or Loaders: theseindividuas perform tasks in preparation for an application.
For example, prior to application, loaders would transfer metam sodium from the tank delivery
truck into on-gte fidd tanks for use in shank injection, rotary tiller, or chemigation equipment.

C Applicators: these individuals operate gpplication equipment during the release of a pesticide
product into the environment. These individuas can make gpplications using equipment such as
shank injectors or rotary tillers.

C Chemigation M onitors. these individuas monitor chemigation gpplications and ensure that
any clogged nozzles or errant Soray patterns are fixed so that the pesticide is gpplied in the
correct pattern.

C Irrigators: these individuas perform the gpplication of awater sedl after the metam sodium
gpplication occurs.

C Mixer/L oader/Applicatorsand or L oader/Applicators: theseindividuds are involved in the
entire pesticide gpplication process (i.e., they do dl job functions related to a pesticide
goplication event). These individuals would transfer metam sodium solution into application
equipment and then aso apply it.

Next, assessors must understand how exposures to metam sodium and MITC occur (i.e,
frequency and duration) and how the patterns of these occurrences can cause the effects of the
chemicd to differ (referred to as dose response). Wherever possible, use and usage data determine the
appropriateness of certain types of risk assessments (e.g., achronic risk assessment is not warranted
for avast mgority of metam sodium uses because chronic duration exposure patterns are not expected
to occur). Other parameters are also defined from use and usage data such as agpplication rates and
goplication frequency. HED dways completes non-cancer risk assessments using maximum gpplication
rates for each scenario because what is possible under the label (the legd means of controlling pesticide
use) must be evauated, for complete sewardship, in order to ensure there are no concerns for each

specific use.

17



A chemica can produce different effects based on how long a person is exposed, how
frequently exposures occur, and the level of exposure. It islikely that metam sodium and thus, MITC
exposures can occur in avariety of patterns. HED believes that occupational metam sodium and
MITC exposures can occur for short-term (exposures up to 30 days) to intermediate-term (exposures
greater than 30 days up to severa months) durations. HED completes both short- and intermediate-
term assessments for occupationa scenarios in essentialy al cases because these kinds of exposures
are likely and acceptable use and usage data are not avallable to justify deleting intermediate-term
scenarios. Long-term handler exposures are not expected to occur for metam sodium. Separate
toxicologica endpoints of concern have been selected for short- and intermediate-term dermal metam
sodium exposures. No dermal endpoint of concern was selected for MITC, however, derma exposure
to the vapor may occur. The same toxicologica endpoint of concern has been selected for short-,
intermediate- and long-term inhaation exposures to metam sodium, therefore the risk results for al
inhaaion durations of exposure are numericaly identical. Likewise, the toxicological inhdation endpoint
for MITC isthe same for al exposure durations, resulting in the same risk result for al durations.

Occupationa handler exposure assessments are completed by HED using different levels of
persond protection. HED typically evauates al exposures with atiered gpproach. The lowest tier is
represented by the baseline exposure scenario (i.e., long-deeve shirt, long pants, shoes, and socks)
followed by increasing the levels of persond protective equipment or PPE (e.g., gloves, double-layer
body protection, and respirators) and engineering controls (e.g., enclosed cabs and closed
mixing/loading systems). This approach is dways used by HED in order to be able to define label
language using a risk-based gpproach. In addition, the minimal level of adequate protection for a
chemica is generdly consdered by HED to be the most practica option for risk reduction (i.e., over-
burdensome risk mitigation measures are not considered a practical aternative).

2.1.1 Dataand Assumptions For Handler Exposure Scenarios
2.1.1.1 Assumptionsfor Handler Exposure Scenarios

A series of assumptions and exposure factors served as the basis for completing the
occupationd handler risk assessments. Each assumption and factor is detailed below on an individua
basis. The assumptions and factors used in the risk calculations include;
C No handler studies were provided to HED that directly measure exposure to metam sodium.
C For metam sodium, occupational handler exposure estimates were based on surrogete data

from: (1) the Pesticide Handlers Exposure Database (PHED); (2) Outdoor Residentia

Exposure Task Force (ORETF); and (3) a sodium tetrathiocarbonate handler study (6/26/02

Draft Metam Sodium Risk Characterization Document).
C The studies in PHED are based on application rates Sgnificantly lower than what is used for

many of the field gpplications of metam sodium. A linear extrgpolation from the ratesin PHED
to the anticipated rates for metam sodium may overestimate the exposure to handlers.
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For MITC exposure assessments, exposure values were taken from four chemical-specific
handler studies that examined MITC exposures to handlersinvolved in metam sodium
goplications.

For assessing non-cancer risks from metam sodium exposures, the average body weight of an
adult female handler (60 kilograms) is used, Since the toxicological endpoint of concernis
female-gpeific.

For assessing cancer risks from metam sodium exposures, the average body weight of an adult
handler (70 kilograms) is used, Since the cancer endpoint is not sex-specific.

For assessing non-cancer risks from MITC exposures, assumptions for handler’ s inhalation
rates (i.e. minute volume) were based on the 1997 EPA Exposure Factors Handbook Volume
[11. Mean minute volumes recommended for short-term exposures during rest, sedentary, light,
and moderate activitiesare 6.7, 8.3, 16.7, and 26.7 liters per minute, respectively.

Commercid handlers (i.e. for hire gpplicators, large-scale private growers, cooperdtives, etc.)
who support metam sodium gpplications for ornamentals, food, and fiber crops and sewer
treatment applications are assumed to be assumed for short- to intermediate-term exposure
durations. Greater than 30 exposure daysyear (intermediate term exposures) for commercid
handler non-cancer exposuresis based on high end values. All other handlers are assumed to
be exposed for less than 30 days per year (i.e. short-term durations).

For cancer assessments, it was assumed that commercid handlers (i.e., for hire applicators,
large-scale private growers, cooperatives, etc.) who support metam sodium applications for
ornamentals, food and fiber crops, and sewer treastment applications may be exposed to metam
sodium for 20 days per year (based on average values). All other handlers were assumed to be
exposed for 5 days per year (based on average vaues). All handlers were assumed to have a
35 year career and a 70 year lifespan.

Generic protection factors (PFs) were used to cal cul ate exposures when data were not
avallable. For example, a 90 percent protection factor was assumed for the use of arespirator
equipped with an organic-vapor-removing cartridge.

Exposure factors used to calculate daily exposures to handlers are based on applicable dataif
avalable. For lack of appropriate data, vaues from a scenario deemed similar enough by the
assessor might be used. As aexample, for metam sodium handler exposures, PHED data for
groundboom equipment were used to assess shank injection and rotary tiller gpplications. The
nature of these gpplication methods are believed to be smilar enough to bridge the data.

For metam sodium, short-term and intermediate-term handler risk assessments were completed
based on the non-cancer toxicity endpoints that were identified by the HIARC. HED bdlieves
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that there are exposure scenarios that fit each of these categories. For MITC only one non-
cancer risk caculation was performed, since the inhdation endpoint of concern isthe same for
short-, intermediate-, and long-term MITC expaosures and no dermal endpoint of concern was
identified.

Cancer risk assessments were completed using the Q*  sdected for metam sodium. The same
Q,* (after appropriate molar conversion) was used for MITC cancer assessments.

For non-cancer assessments, HED assumes the maximum gpplication rates alowed by labdsin
its risk assessments (see table 1). For cancer assessments, average/typica application rates
provided by BEAD were used, if available. The following average application rates were
provided by BEAD:

Crop/Use Site Treated Avg/Typica Rate
Large areas of turfgrass 252 Ibs ai/A
Large areas of ornamentals or food crops 108 Ibs ai/A
Cotton, soybeans, and sugar beets 44.4 Ibs a/A
Peanuts 275 Ibsa/A
Wheat and barley 162 Ibs ai/A *

* The average rates reported by USDA in 2001 for wheat and barley (162 Ib a/A) is
ggnificantly higher than the maximum labd rate (31.7 |b a/A) for control of “certain root
diseases caused by early season fungi.” However, HED notes that wheat and barley aso can
be treated at the application rate on the label for ornamentals, food, and fiber crops (338 or
320 Ib a/A). Therefore, HED estimated cancer rates with the 162 |b ai/A label rate since that is
the rate reported by USDA asthe average rate for wheat and barley. SRRD should verify
the maximum label rate wheat and barley.

Occupationa handler exposure is assumed to occur for 8 hours per day.

For the non-cancer and cancer metam sodium handler exposure assessments, the daily areas
treated were defined for each handler scenario (in gppropriate units) by determining the amount
that can be reasonably treated in asingle day (e.g. acres, square feet, cubic fegt, or gallons per
day). When possible, the assumptions for daily aress treated is taken from the Hedlth Effects
Divison Science Advisory Committee on Exposure SOP #9: Standard Vaues for Daily Acres
Treated in Agriculture which was completed on July 5, 2000. However, no standard values
are available for numerous scenarios. Assumptions for these scenarios are based on HED
estimates and could be further refined from input from affected sectors.
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Table 2: Handler Assumptionsfor “Area Treated Per Day”
Application Method | Crop/Use Site | Area Treated Source
per day
Sprinkler irrigation Ag Uses 350 acres FxpoSac SOP #9 .
Drip Ag Uses 100 acres Fstimate from CDPR 7/17/03.
Fractor - Ag Uses 80 to 128 acres |n MITC studies 80A treated in 5 hrs.
Bhank [njection or (128 acres = 80 acres /5hrs x 8 hrs)
Rotary Tiller Sod Farms 80 to 128 acres |n MITC studies 80A treated in 5 hrs. (128
hcres = 80arces /5hrs x 8 hrs)

Tobacco Beds 20to 40 acres MSTF Usage Report in US - average of 18
beres per day for soil injection (Also see note
below *)

Golf Courses 20 to 40 acres N alue for groundboom application to golf
courses is 40 acres per day in ExpoSac SOP
9. In telone field volatility study (MRID
151207), 9 holes irregular shaped fairways (20.4
hcres) were treated in 11 hours using tractor-
Hrawn shank injection (5.12 gallons per acre) .

Seed Beds, 0.5to5acres |No data, HED estimate. Average lawn sizein

Plant Beds, SOP #12 is 0.5 acre

|_awns, other

small aress

Hose proportioner Seed Beds, 0.5to5acres |No data, HED edtimate. Average lawn sizein

Plant Beds, SOP #12 is 0.5 acre. Value for handgun

|_awns ppplication on lawns and golf coursesis 5 acres
per day in ExpoSac SOP #9.

Golf Courses 5 acres \Value for handgun application on lawns and golf
Courses is 5 acres per day in ExpoSac SOP #9 .

Dpen pour Tree Re- 1,000 ft2 No data, HED estimate.
planting
Sprinkler Can Seed Beds, 1,000 ft2 No data, HED estimate.

Plant Beds,

|_awns, Potting

Soil

Cement Mixer and Potting Soil 54 ft3 sofenphos RED.
Shredder
Foam Spray Sewers Roots 675t0 1,350 pPichlobenil ORE Assessments
gdlons D270052, D269093)
Power sprayer Prained Water 5 acres \Vaue for handgun application on lawns and golf
Handgun sprayer) Bodies and Courses is 5 acres per day in ExpoSac SOP #9.
Shorelines
* In 1995, the NC Cooperative Extension Service Stated that typical tobacco bed sizes of 100
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square yards are used for each acre of tobacco (from http://mwww.epa.gov/spdpubl c/mbr/
casestudies’'volumel/tobacco.html). All mgor tobacco producing states are abandoning the
traditiond, |abor-intensive outdoor seedbed production in favor of greenhouse systems (Miner
1995, Nesmith 1995). North Carolina, with roughly 284,000 acres in production, isthe nation's
number one tobacco-producing state; in 1994, 54 percent of the state's seedlings were
produced in greenhouses, with the mgority of greenhouses using the float production method
(Peedin 1994). This production method aso prevailsin Kentucky, the second largest tobacco-
producing state. Approximately 70 percent of Kentucky's tobacco seedlings are produced in a
greenhouse floatation system using hydroponics and soil-less mixtures (Nesmith 1995).

2.1.1.2 Exposure Data for Handler Exposure Scenarios

For metam sodium handler exposure assessments, dl andyses were completed using data that
were deemed to be a source of acceptable surrogate exposure data for the scenario in question.

HED uses a concept known as unit exposure as the basis for the scenarios used to assess
handler exposuresto pesticides. Unit exposures numericaly represent the exposures one would
receive related to an gpplication. They are generdly presented as (mg active ingredient
exposure/pounds of active ingredient handled). HED has developed a series of unit exposures that are
unique for each scenario typicaly considered in our assessments (i.e., there are different unit exposures
for different types of gpplication equipment; job functions; and levels of protection). The unit exposure
concept has been established in the scientific literature and a so through various exposure monitoring
guidelines published by the U.S. EPA and internationa organizations such as Hedlth Canada and
OECD (Organization For Economic Cooperation and Development). The concept of unit exposures
can beillugrated by the following example. If an individud makes an gpplication usng alow-pressure
sprayer with either 10 pounds of chemica A or 10 pounds of chemica B using the same clothing and
persond protective equipment, the exposuresto chemicas A and B would be smilar.

Pesticide Handler Exposure Database (PHED) Version 1.1 (August 1998): PHED was
designed by atask force of representatives from the U.S. EPA, Hedth Canada, the Cdifornia
Department of Pesticide regulation, and member companies of the American Crop Protection
Association. PHED is a software system consisting of two parts -- adatabase of measured exposure
vaues for workersinvolved in the handling of pesticides under actud field conditions and a set of
computer agorithms used to subset and satistically summarize the selected data. Currently, the
database contains values for over 1,700 monitored individuds (i.e., replicates)

Users select criteriato subset the PHED database to reflect the exposure scenario being
evauated. The subsatting dgorithmsin PHED are based on the central assumption that the magnitude
of handler exposures to pesticides are primarily afunction of activity (e.g., mixing/loading, applying),
formulation type (e.g., wettable powders, granulars), application method (e.g., aerid, groundboom),
and clothing scenarios (e.g., gloves, double layer clothing).

Once the data for a given exposure scenario have been sdlected, the data are normdized (i.e.,
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divided by) by the amount of pesticide handled resulting in standard unit exposures (milligrams of
exposure per pound of active ingredient handled). Following normdization, the data are Satisticaly
summarized. The distribution of exposure vaues for each body part (eg., chest upper am) is
categorized as normd, lognormd, or “other” (i.e., neither normal nor lognorma). A central tendency
vaueis then sdected from the distribution of the exposure vaues for each body part. Thesevauesare
the arithmetic mean for norma distributions, the geometric mean for lognorma digtributions, and the
median for al “other” digtributions. Once selected, the centra tendency vaues for each body part are
composited into a*“best fit” exposure val ue representing the entire body.

The unit exposure vaues caculated by PHED generdly range from the geometric mean to the
median of the selected data set. To add consstency and quality control to the vaues produced from
this system, the PHED Task Force has evauated dl data within the system and has developed a set of
grading criteriato characterize the qudity of the originad study data. The assessment of data qudity is
based on the number of observations and the available quaity control data. These evaduation criteria
and the cavests pecific to each exposure scenario are summarized in Appendix A, Table A1. While
data from PHED provide the best available information on handler exposures, it should be noted that
some aspects of the included studies (e.g., duration, acres trested, pounds of active ingredient handled)
may not accurately represent labeled usesin al cases. HED has developed a series of tables of
standard unit exposure vaues for many occupationa scenarios that can be utilized to ensure consistency
in exposure assessments. Unit exposures are used which represent different levels of persond
protection as described above. Protection factors were used to calculate unit exposure values for
varying levels of persond protection if data were not available.

ORETF Handler Studies (MRID 449722-01): A report was submitted by the ORETF
(Outdoor Residentia Exposure Task Force) that presented data in which the gpplication of various
products used on turf by homeowners and lawncare operators (LCOs) was monitored. All of the data
submitted in this report were completed in a series of sudies. The study that monitored LCO exposure
scenarios using alow pressure, high volume turf handgun (ORETF Study OMAO002) is summarized
below asis the study that monitored homeowner exposures while using a hose-end sprayer (ORETF
Study OMAQ04).

OMAOQ02: A mixer/loader/applicator study was performed by the Outdoor Residentia
Exposure Task Force (ORETF) using Dacthal as a surrogate compound to determine “generic”
exposures to individuals applying a pesticide to turf with alow-pressure “nozzle gun” or “handgun’
orayer. Derma and inhdation exposures were estimated using whole-body passive dosmeters and
breathing-zone air samples on OV S tubes. Inhdation exposure was calculated using an assumed
respiratory rate of 17 liters per minute for light work (NAFTA,1999), the actud sampling time for each
individua, and the pump flow rate.  All results were normalized for pounds active ingredient handled.
A total of 90 replicates were monitored using 17 different subjects. Four different formulations of
dacthal [75% wettable powder (packaged in 4 and 24 pound bags), 75% wettable powder in water
soluble bags (3 pound bag), 75% water dispersable granules ( 2 pound bag) and 55% liquid flowable
(2.5 gdlon container)] were gpplied by five different LCOs to actud residentid lawns at each Sitein
three different locations (Ohio, Maryland, and Georgia) for atota of fifteen replicates per formulation.
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An additiond ten replicates at each site were monitored while they performed spray application only
using the 75 percent wettable powder formulation. A target application rate of 2 pounds active
ingredient was used for al replicates (actud rate achieved was about 2.2 pounds active ingredient per
acre). Each replicate trested a varying number of actual client lawnsto attain a representative target of
2.5 acres (1 hectare) of turf.  The exposure periods averaged five hours twenty-one minutes, five hours
thirty-nine minutes, and six hours twenty-four minutes, in Ohio, Maryland and Georgia, repectively.
Average time spent Soraying a al stes was about two hours. All mixing, loading, application,

adjusting, calibrating, and spill clean up procedures were monitored, except for typical end-of-day
clean-up activities, e.g. rinang of goray tank, etc. Derma exposure was measured using inner and outer
whole body dosmeters, hand washes, face/neck washes, and persona air monitoring devices. All test
subjects wore one-piece, 100 percent cotton inner dosimeters beneath 100 percent cotton long-
deeved shirt and long pants, rubber boots and nitrile gloves. Gloves are typically worn by most LCOs,
and required by many pesticide labels for mixing and loading. Overdl, residues were highest on the
upper and lower leg portions of the dosmeters In general, concurrent lab spikes produced mean
recoveriesin the range of 78-120 percent, with the exception of OV S sorbent tube sections which
produced mean recoveries as low as 65.8 percent. Adjustment for recoveries from field fortifications
were performed on each dosmeter section or sample matrix for each study participant, using the mean
recovery for the closest field spike level for each matrix and correcting the vaue to 100 percent. The
unit exposure vaues are presented below. [Note the data were found to be lognormaly distributed. As
aresult, dl exposure vaues are geometric means|

Table 3: Unit Exposure Values Obtained From ORETF LCO Handgun Studies (MRID 449722-
01)

(mg exp./Ib ai handled)

Dermal

Single Layer, Single Layer, | Double Layer, Inhalation
No Gloves Gloves Gloves

LCO Turfgun

(EC Formulation) 0.69 0.48 0.25 0.0015

All unit exposure values are geometric means. Double layer value cal culated using a 50% protection factor. Turfgun,
no glove data were not back cal culated using a 90 percent protection factor asit is deemed unreliable.

OMAOQO04: A mixer/loader/applicator study was performed by the Outdoor Residentia Exposure Task
Force (ORETF) using diazinon (25% EC) as a surrogate compound to determine “generic” exposures
to individuas applying a pesticide to turf with a garden hose-end sprayer.  Surrogate chemicas were
chosen by the Task Force for their representativeness based on physical chemicd properties and other
factors. The study was designed to smulate atypica application event for a homeowner applying
pesticides to home lawns via a hose-end sprayer. Each replicate monitored the test subject treating
5,000 square feet of turf at anomind application rate of 4 pounds active ingredient per acre and
handling atotal of 0.5 pounds active ingredient per replicate. The average time per replicate was 75
minutes. A tota of 60 replicates were monitored using 30 test subjects (two replicates each). Thirty
applicator replicates were monitored using a ready-to-use (RTU) product (Bug-B-Gon) packaged in a
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32 fl. oz. screw-on container. These containers were attached to garden hose-ends. An additiona 30
mixer/loader/applicator replicates were monitored using Diazinon Plus so packaged in 32 fl. oz.
plastic bottles. This product required the test subjects to pour the product into dia-type sprayers
(DTYS) that were atached to garden hose-ends. Dermd and inhalation exposures were monitored using
passive dosmetry (inner and outer whole body dosimeters, hand washes, face/neck wipes, and

persond inhaation monitors with OV S tubes). The inner samples represent asingle layer of clothing.
Inhalation exposure was cadculated using an assumed respiratory rate of 17 liters per minute for light
work (NAFTA,1999), the actual sampling time for each individua, and the pump flow rate. No gloves
wereworn in any replicate. All results were normdized for the amount of active ingredient handled.
The QA/QC data are within an acceptable range and the study results are corrected for field

recoveries. The unit exposure vaues are presented below. [Note: All vaues are geometric means asthe
data were lognormdly distributed.]

Table 4: Unit Exposure Values Obtained From ORETF Hose-End Sprayer
Studies (MRID 449722-01)

Dermal: Short Pants, Short
Type Sleeved Shirt
(mg exp./lIb ai handled)

Inhalation
(mg exp./Ib a handled)

Hose-end Sprayer 0.35 0.0071

All unit exposure values are geometric means.

The metam sodium exposure for the occupationd |oading/applying of metam sodium using an hose-end
proportioner was assessed using only the ORTEF data L CO turf gun data. This data were determined
to be a better surrogate than the hose-end sprayer data because study participants in the turf gun study
were trained LCOs wearing single or double layer clothes with gloves. The hose-end sprayer study
was basad clothing worn by homeowners (i.e. short-deeve shirt, short pants, and no gloves).

For MITC, dl handler exposure analyses were completed usng MITC-specific inhaation exposure
data taken from four metam sodium handler studies.

MRID No. 429584-01. Worker Loader and Applicator Exposure from Field Applications
of Metam-Sodium. May 26, 1993.

HED Study Review - DP Barcode D285487

This study assessed worker inhdation exposure during the mixing/loading, and applying of the
liquid fumigant Vapam®. Metam-sodium was gpplied to test sitesin in Grant County, Washington
from November 7 to 10, 1992. A rotary tiller wasused to apply metam sodium to two different Stes
(10 acres and 65 acres) at an application rate of 319.9 Ib active ingredient (ai) per acre and sprinkler
injection gpplications were conducted on a 145 acre field at an application rate of 290 [b ai per acre.
Ten loader and ten applicator replicates were conducted during the rotary tiller application method,
and five loader and five applicator replicates were conducted during the sprinkler application method.
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A tanker truck ddlivered gpproximately 3,593 galons of bulk Vapam® to the sprinkler injection test
Ste and gpproximately 2,184 gdlons of bulk Vapam® to the rotary tiller test Site. For each loader
replicate, Vapam® was transferred from the tanker to a spray tank by attaching a hose from the tanker
to the top of the oray tank. Application replicates were gpproximately four hours when using sprinkler
injection method and one hour when using the rotary tiller injection application method. Between 494
and 668 pounds (Ibs) ai were handled by each replicate using the rotary tiller injection method and
between 1,906 and 2,449 Ibs ai were handled by each worker using the sprinkler injection application
method. Concentrations of the two volatile degradation products of metam-sodium methyl
isothiocyannate (MITC) and carbon disulfide (CS,) were measured in this study. Geometric mean
inhalation MITC exposures (corrected for field recovery) were 5.85E-05 mg/lb a handled (rotary tiller
injection) and 7.31E-06 mg/lb a handled (sprinkler injection) for mixers/loaders. Geometric mean
inhaation MITC exposures (corrected for field recovery) for applicators were caculated to be 1.01E-
03 mg/lb a handled (rotary tiller injection) and 1.75 E-04 mg/lb a handled (sprinkler injection). CS,
residues were not detected at concentrations above the laboratory detection limit.  This sudy met most
of the Series 875.1300 Guiddines. Theissues of concern were: (1) field fortification recoveries were
high for four of the MITC samples collected on the second application day (135% and 165% at the
sprinkler injection Ste and 295% and 465% at the rotary tiller injection Site). The high levels could be
due to background levels of MITC, as MITC was detected in control samples collected at the rotary
tiller injection dite; (2) laboratory fortified recoveries were low for two CS, samples (41% and 49%).
The average recovery was 66.75%; (3) According to the current VVapam labd, light watering until the
s0il is seded or the use of atarp for 48 hoursis required. No soil sedl was implemented in this study.

MRID No. 429684-02. Worker Mixer/Loader and Applicator Exposure from Field
Applications of Metam-Sodium. July 16, 1992.

HED Study Review - DP Barcode D285486

This study was designed to quantify mixer/loader and applicator exposure to two volatile
degradation products of metam-sodium during field application of BUSAN® 1020 by shank injection
and solid-set sprinkler injection. The two degradation products monitored were methyl isothiocyannate
(MITC) and carbon disulfide (CS;). This study was conducted in February 1992. M etam-sodium was
gpplied at two different sites (20 acres and 30 acres) in Y uma County, Arizona using both open
(replicates 1 to 6) and closed (replicates 7 to 10) cab shank injector which gpplied BUSAN® 1020
after the shanks had been fully inserted into the soil at the maximum application rate of 320 |b active
ingredient (ai) per acre. For four of these replicates, the cab was equipped with acdlulose air filter,
and for two of the replicates the cab was equipped with a charcod air filter. The ten replicates for the
gprinkler injection gpplication were conducted on a40 acre field in Y uma County, Arizona & an
gpplication rate of 320 Ib a per acre. A tanker truck delivered approximately 3,593 gallons of bulk
BUSAN® 1020 to the sprinkler injection test Site and gpproximately 2,184 galons of bulk BUSAN®
1020 to the rotary tiller test ste. A totd of 1,590 galons and 3530 gallons of BUSAN® 1020 was
gpplied through shank injection and sprinkler injection, respectively. Between 271 and 637 pounds
(Ibs) a were handled by each replicate using the shank injection method and between 635 and 1,272
Ibs a were handled by each worker using the sprinkler injection method. Geometric mean inhdation
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MITC exposures (corrected for field recovery) for mixers/loaders were 4.07E-05 mg/lb a handled
(shank injection) and 4.16E-04 mg/Ib a handled (sprinkler injection). Geometric mean inhdation
MITC exposures (corrected for field recovery) for gpplicators were caculated to be 1.70E-03 mg/lb a
handled (shank injection) and 3.26E-03 mg/lb a handled (sprinkler injection). CS, residues were not
detected in any of the mixer/loader samples. This sudy met most of the Series 875.1300 Guidelines.
The issues of concern were: (1) there were only ten replicates monitored per activity for each
gpplication method; (2) fidd fortification recoveries were high (>110%) for five of the MITC samples
collected during the sprinkler injection site; (3) field blank samples collected for MITC anaysis for both
trials were contaminated. According to the study author, contamination of the sprinkler control samples
probably occurred when the pickup truck containing the metam-sodium was driven and parked near
the control table and contamination of the shank control samples may be aresult of interference by a
pesticide, possibly an organophosphate, which was flown over a nearby field during the sampling; (4)
According to the BUSAN® 1020 labdl, light watering until the soil is sedled or the use of atarp for 48
hoursis required. No soil sed was implemented in this sudy.

MRID No. 451239-02. Determination of Methyl |sothiocyanate Inhalation Exposure to
Workers as They Apply Metam-Sodium Through Shank Injection and Sprinkler Irrigation.
December 14, 1999.

HED Study Review - DP Barcode D273316

The study was designed to measure methyl isothiocyanate (MI1TC) inhdation exposure to workers
applying or monitoring the application of VAPAM® HL by sprinkler irrigation or shank injection. The
test substance was ddlivered to two different sitesin Kern County, Cdifornia by bulk tank truck and
downloaded to farm tanks (5,600 ga capacity) positioned at each Site. The test substance was applied
at an application rate of 319.5 |bs ai/acre by sprinkler irrigation and 159.7 Ibs ai/acre (319.5 lbs
aftreated acre) by shank injection. A tota of six workers were monitored at two Sites for three two-
hour exposure periods. There were two workers per job function. Workers were either monitoring
sprinkler gpplication, applying metam-sodium by shank injection, or applying awater cap at the shank
injection Ste by sprinkler irrigation. In addition, samples were taken from a ationary in-cab sampler a
the shank injection Ste. 1t was not possible to caculate the exact amount of active ingredient each
individual worker handled for the purpose of cdculating aunit exposure value. Thus, for conservetive
reasons, the assumption was made that each worker was in contact with the total amount of metam-
sodium applied to each dte (6,390 Ib a a the sprinkler irrigation site and 12,780 |b a at the shank
injection dte). The average MITC inhdation unit exposure vaues (corrected for fidld recovery) were
7.55E-05 mg/lb a handled for gpplicators (shank injection), 2.11E-05 mg/lb a handled for irrigators
(shank injection), 2.88E-05 mg/lb a handled for in-cab samples (shank injection), and 3.81 mg/lb a
handled for monitors (sprinkler irrigation). This study met most of the Series 875.1300 Guidelines.
The issues of concern are: (1) the amount of al handled per replicate was not reported; (2) most of the
inhalation samples were at non-detectable concentrations and it could not be determined whether the
method used was sensitive enough to capture the inhal ation exposure or whether the monitoring period
was long enough to capture significant amounts of residues; (3) details within the study report were
vague concerning the actud procedures followed during the gpplication process, the equipment used as

27



per label requirements, and the clean-up process; (4) there were only three field fortification replicates
per fortification level per ste and only one field blank per site; (5) high level fortification recoveries (100
1g) were between 117.9 and 136.1 percent; and (6) average fidd fortification recoveries for the
inhaation samples were low for the first and second agpplications. According to the Vapam®HL labd,
the test product should be sedled in the soil at the time of application by sprinkler irrigation or tarping.
This study gpplied a2 inch water cap immediately after each application (sprinkler irrigation and shank
injection) and an additiona %2 inch water cap was applied 24 hours after the sprinkler irrigation
goplication.

MRID No. 457037-03. Determination of Methyl |sothiocyanate Inhalation Exposure to
Workers During Application of Metam-Sodium Through Shank Injection. March 1, 2001.

HED Study Review - DP Barcode D290873

This sudy was designed to quantify loader/applicator, applicator “in-cab”, and irrigator
exposure to methyl isothiocyanate (MITC), the primary metabolite of metam sodium, during field
application of Vapam® HL to soil by shank injection. The study was conducted in Kern county,
Cdiforniaon June 13, 2000. VAPAM® HL soil fumigant was delivered to the test site by bulk tank
truck and transferred to a 5,600 gdlon farm tank. A totd of 1,500 galons of metam sodium was used
during the shank injection application (4,520 gdlons was delivered). Using atractor, the test substance
was gpplied once to afield intended for growing carrots a arate of 75 gallons per treated acre (319.5
Ib ai/treated acre). Following application, two workers applied awater cap to the site by sprinkler
irrigation. Three loader/applicator replicates, three in-cab replicates, and six irrigator replicates were
monitored for gpproximately 2 ¥2to 3 hours. The worker both loaded the test substance into the
gpplication equipment (shank injection unit) and drove the tractor with the shank injection unit attached.
The equipment used to collect the in-cab samples were left in the cab of the tractor during the exposure
period. Two workerswere monitored while they irrigated the field shortly after each of the three
gpplication replicates. During the irrigation activities, the workers routed water to sprinklers as
necessary to water sedl the field left behind the gpplication equipment. The geometric mean MITC
concentrations (corrected for field recovery) for the loader/gpplicator, in-cab, and irrigator replicates
were 691, 604, and 232 ug/nt, respectively. This study met most of the Series 875.1300 Guidelines.
The potentid issues of concern were: (1) the registrant did not provide the amount of the active
ingredient handled per replicate; (2) the study was only conducted at one site; (3)only threeto five
replicates were conducted per work function; (4) only three samples were fortified at two field
fortification levels, and (5) the registrant did not correct the data for field fortification recovery dthough
the overdl average recovery was less than 90%. According to the Vapam®HL labe, the test product
should be sedled in the soil at the time of application by sprinkler irrigation or tarping. Sprinkler
irrigation was used as a soil cap at application in this study.

Other Metam Sodium Handler Surrogate Data

Cdifornia DPR used surrogate data for sodium tetrathiocarbonate to estimate metam sodium
handler exposure. Sodium tetrathiocarbonate is a soil fumigant applied by shank injection and
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chemigation. The sodium tetrathiocarbonate study (Pilling, Richard L., Worker Exposure to Sodium
Tetrathiocarbonate and to Carbon disulfide During Normal Application of GY-81, 12/7/93)
focused solely on dermd exposures pertaining to chemigation.

In this study GY-81 (active ingredient: sodium tetrathiocarbonate), containing cesum asa
marker, was gpplied viairrigation at three separate locations utilizing three chemigation methods. One
application was gpplied to grapes viafurrow irrigation, one to grapes via drip irrigation, and oneto
oranges viamini-gorinklers. Each gpplication was applied at the maximum alowable labd gpplication
rate. Three volunteers were utilized in the sudy for each application: a mixer/loader and two
goplicators. The study used biomonitoring to measure the uptake of sodium tetrathiocarbonate in the
body. Urine samples were collected from each volunteer and andyzed for 2-thiothiazolidine-4-
carboxylic acid (TTCA)/creatinine ratio to monitor for possible derma absorption of GY-81. Externd
dosimetry was aso utilized to monitor for surface exposure to sodium tetrathiocarbonate as well as
hand and glove washings. All of these were andlyzed for levels of cesum.

The study concluded that exposure to sodium tetrathiocarbonate during commercid
goplications of GY-81 was close to the limits of the method utilized in this sudy. The average derma
exposure value for sodium tetrathiocarbonate across al three trids of the study was found to be 2.27
mg/person/day from an average application rate of 136 Ib ai/acre (6/14/02 CADPR Report). In order
to utilize this data we had to convert the results to aderma exposure value for metam sodium. It was
assumed derma exposure is directly proportiona to application rate and using this assumption EPA
was able to acquire dermd exposure values for the metam sodium scenarios. It was dso necessary to
convert this dermal exposure value via acrestreated. The average acres tregted in the study acrossthe
three trids was found to be 10.53 acres and this value was utilized to convert the dermal exposure a
second time. Thisfind derma exposure was then utilized in the risk caculations.

HED notes the following issues with the sodium tetrathiocarbonate sudies:

. The studies did not measure exposures to tetrathiocarbonate directly. Instead, cesum ions were
added to the formulation. Estimation of derma exposure per day was based on a
proportiondity between theinitia tetrathiocarbonate concentration and the measured level of
cesumions

. Cesium ions were ether not detected or were below the level of quantitation in the occupational
tasks examined in the surrogate exposure study. Consequently, values which reflect the limits of
detection or quantitation were subgtituted for actual exposure vaues.

. The sodium tetrathiocarbonate was gpplied by chemigation (furrow, drip, and low-volume
sprinklers) at a much lower application rate (range between 103 and 207 |b ai/A) than the
maximum gpplication rate for metam sodium for most crops (320 Ib a/A)

. The loaders in the sodium tetrathiocarbonate studies transferred the liquid pesticide from a
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mobile nurse tank into nurse tanks connected to the irrigation system using a mechanica transfer
system. Therefore, these data are only applicable to loading metam sodium with engineering
controls.

. The agpplicators in the sodium tetrathiocarbonate studies connected the nurse tanks to the
irrigation system using a mechanica transfer system and they did not enter the treeted area at
any time during the chemigation gpplication. Therefore, these data are only gpplicable to loading
metam sodium with engineering controls.

. Only derma exposures to sodium tetrathiocarbonate were measured.
2.1.2 Metam Sodium and MITC Handler Exposure Scenarios

It has been determined that exposure to pesticide handlersislikely during the occupationd use
of metam sodium in avariety of occupationd environments. The anticipated use patterns and current
labeling indicate savera occupationa exposure scenarios based on the types of equipment and
techniques that can potentidly be used to make metam sodium gpplications. The quantitative
exposure/risk assessment developed for occupationd handlersis based on the following scenarios.
[Note: The scenario numbers correspond to the tables of risk caculations included in the occupationa
risk calculation aspects of the gppendices. Metam sodium derma and inhaation exposure was
estimated usng PHED or ORETF data. MITC inhdation exposure was estimating usng MITC-
gpecific data taken from four metam sodium handler studies]

Loader:

(18) Loading Liquids to support Shank Injection Applications (M etam: PHED data; MITC-specific
data: MRID # 42968402)

(1b) Loading Liquids to support Rotary Tiller Applications (M etam: PHED data; MITC-specific data:
MRID # 42958401)

(1c) Loading Liquids to support Sprinkler Irrigation Applications (M etam: PHED data; MITC-specific
datac MRID # 42968402 and 42958401)

(1d) Loading Liquids to support Drip Irrigation Applications (Metam: PHED data; MITC-specific data:
MRID # 42968402 and 42958401)

(1e) Loading Liquids to support Sprinkler Irrigation Applications (M etam: Sodium tetrathiocarbonate
study used as surrogate data Study # 770AA11; MITC: no data)

(1f) Loading Liquids to support Drip Irrigation Applications (M etam: Sodium tetrathiocarbonate study
used as surrogate data Study # 770AA11l; MITC: no data)

Applicator:

(2) Applying Liquids with Shank Injection Equipment (M etam: PHED data)

(28) Applying Liquids with Shank Injection Equipment (Personal Pump Samplers) - enclosed cab with
charcoal filter (MITC-specific data: MRID # 42968402)

(2b) Applying Liquids with Shank Injection Equipment (Personal Pump Samplers) - enclosed cab with
cellulose filter (MITC-specific data: MRID # 42968402)

(2c) Applying Liquids with Shank Injection Equipment (Personal Pump Samplers) - open cab equipment
(MITC-specific datac MRID # 42968402)
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(2d) Applying Liquids with Shank Injection Equipment (In-cab Samplers) - enclosed cab with charcoal
filter (MITC-specific data: MRID # 45123902 and 45703703)

(3) Applying Liquids with Rotary Tiller Equipment (M etam: PHED data)

(3a) Applying Liquids with Rotary Tiller Equipment (Personal Pump Samplers) - enclosed cab with
charcoal filter (MITC-specific data: MRID # 42958401)

(3b) Applying Liquids with Rotary Tiller Equipment (Personal Pump Samplers) - enclosed cab with
cellulose filter (MITC-specific data: MRID # 42958401)

Loader/Applicator:

(4a) Loading/Applying Liquids with open cab equipment (M etam: PHED data)

(4b) Loading/Applying Liquids with enclosed cab equipment (M etam: PHED data)

(4c) Transferring Liquids from Tank Delivery Truck to Shank Injection Equipment (mechanical transfer
system) and then Applying them via Shank Injection Equipment - enclosed cab with charcod filter
(MITC-specific datac MRID # 45123902)

(5a) Loading/Applying Liquids with open cab equipment (M etam: PHED data)
(5b) Loading/Applying Liquids with enclosed cab equipment (M etam: PHED data)

Chemigation Monitor:
(6) Monitoring Liquid Chemigation Applications (M etam: no data; MITC-specific datat MRID #
45123902, 42968402, and 42958401)

Sail-Seal Irrigator:
(7) Sealing Soil with Irrigation Water Following Shank Injection Applications Using Liquid Formulations
(Metam: no data; MITC-specific datac MRID # 45123902 and 45703703)

Mixer/L oader/Applicator:

(8) Loading/Applying Liquids with Sprinkling Can Equipment (M etam: ORETF data; MITC: no data)
(9) Loading/Applying Liquids with Hose Proportioner Equipment (M etam: ORETF data; MITC: no
data)

(10) Loading/Applying Liquids with Power Sprayer Equipment (M etam: ORETF data; MITC: no data)
(11) Loading/Applying Liquids with Cement Mixer Equipment (M etam: PHED data; MITC: no data)
(12) Loading/Applying Liquids with Shredder Equipment (M etam: PHED data; MITC: no data)

(13) Loading/Applying Liquids with Foaming Equipment (M etam: PHED data; MITC: no data)

(14) Loading/Applying Liquids to Tree Replant Sites (M etam: PHED data; MITC: no data)

2.1.3 Non-cancer Metam Sodium Handler Exposure and Assessment

The occupationd handler exposure and non-cancer risk calculations are presented in this
section.

2.1.3.1 Non-cancer Metam Sodium Handler Exposure and Risk
Calculations

Non-cancer risks were cdculated usng the Margin of Exposure (MOE) whichisaratio of the
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daily doseto the toxicologica endpoint of concern. Daily dose vaues are cdculated by first caculating
exposures by considering application parameters (i.e., rate and areatreated) along with unit exposure
vaues. Exposures were then normalized by body weight and adjusted for absorption factors as
appropriate to caculate dose levels. Then MOESs were ca culated.

Daily Exposure: The daily exposure and daily dose to handlers were caculated as described
below. Thefirgt step wasto caculate daily exposure (dermd or inhaation) using the following formula

(5] ) e 22 ot

Where:

Daily Exposure = Amount (mg ai/day) deposited on the surface of the skin that is
available for dermal absorption or amount inhaled that is available for
inhalation absorption;

Unit Exposure = Unit exposure value (mg ai/lb ai) derived from August 1998 PHED
Surrogate Exposure Table and from ORETF data;

Application Rate = Normalized application rate based on alogical unit treatment, such as acres,

square feet, gallons, or cubic feet. Maximum values are generally used (Ib ai/A, |b
ai/sq ft, Ib ai/gal, Ib ai/cu ft); and
Daily Area Treated = Normalized application area based on alogical unit treatment such as

acres (A/day), square feet (sq ft/day), gallons per day (gal/day), or
cubic feet (cu ft/day).

Daily Dose: Daily dose (inhdation or dermd) was caculated by normalizing the daily derma
exposure vaue by body weight and accounting for dermal or inhalation absorption. For adult handlers
using metam sodium, an average adult femae body weight of 60 kilograms was used for dl exposure
scenarios, because the toxic effect was seen in sex-specific for femaes. Since the derma and inhadation
endpoints of concern are based on ord studies, aderma and inhalation absorption rate is used to
edimate the amount of metam sodium likely to be absorbed through the skin or through the lungs. A
dermal absorption factor of 2.5 percent was used for al duration derma calculations based on metam
sodium derma absorption studies in rats. Since the toxicologica endpoint of concern is based on an
inhaation study, no absorption factor is needed for inhaation dose cdculations. Daily dose was
caculated using the following formula:

al AborptionFacor(¥J/100)
wmm(w@)-mm[“‘_):{ )
dy Bodyy Weight (ke
Where:

Average Daily Dose = Absorbed dose received from exposure to apesticidein a
given scenario (mg pesticide active ingredient/kg body
weight/day);

Daily Exposure = Amount (mg ai/day) deposited on the surface of the skin that

isavailable for dermal absorption or amount inhaled that is

32



available for inhalation absorption;

Absor ption Factor = A measure of the amount of chemical that crosses a biological
boundary such as the skin or lungs (% of the total available
absorbed); and

Body Weight = Body weight determined to represent the population of

interest in arisk assessment (kg).

Margins of Exposure: Findly, the caculations of daily dermd dose and daily inhaation dose
received by handlers were then compared to the appropriate endpoint (i.e.,, NOAEL) to assessthe
tota risk to handlers for each exposure route within the scenarios. All MOE vaues were calculated
separately for derma and inhaation exposure levels using the formula below:

O e hae)

Where:
MOE = Margin of exposure, value used by HED to represent risk or how close a
chemical exposureisto being a concern (unitless);
ADD = (Average Daily Dose) or the amount as absorbed dose received from

exposure to a pesticide in a given scenario (mg pesticide active
ingredient/kg body weight/day); and

NOAEL = Dose level in atoxicity study, where no observed adverse effects
occurred (NOAEL) in the study

It isimportant to present risk vaues for each route of exposure (i.e., dermd or inhaation) in
each scenario because it makes determining appropriate risk mitigation measures easer. For example,
if overdl risks are driven by dermal exposures and not inhalation, it is inadvisable to require respirators
even though they may marginaly reduce overal risks. A tota MOE was not calculated because
common toxicity endpoints were not used to caculate derma and inhdation risks for each exposure
duration.

2.1.3.2 Metam Sodium Non-cancer Risk Summary (usng PHED, ORETF, and
sodium tetrathiocarbonate data)

All of the non-cancer risk caculations for occupationd metam sodium handlers completed in
this assessment are included in Appendix A. A summary of the short- and intermediate-term risks for
each exposure scenario are presented below in Tables 5 and 6, respectively.

Occupational Metam Sodium Risk Summary:

Short-term Dermal Risks

For the agricultura crop scenarios using PHED data, the short-term derma MOEs for
handlers ar e less than 100 for the following scenarios.
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Scenario la: Tranderring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system)
. tobacco plant beds at 20 and 40 acres treated per day (412 Ib ai/acre) and at 40 acres
treated per day (387 Ib al/acre)
. ornamentals, food, and fiber crops, and turf (sod farms) at 80 and 128 acres treated
per day (338 |b ai/acre and 320 Ib ai/acre)
. turf (golf courses) at 40 acres treated per day (338 Ib ai/acre and 320 |b ai/acre)
. orchards (replant/transplant) at 80 and 128 acres treated per day (320 |b ai/acre)

Scenario 1b: Transferring Liquidsfrom Tank Ddlivery Truck to Rotary Tiller Equipment
(mechanical transfer system)
. ornamentals, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b a/acre and 320 |b ai/acre)
. turf (golf courses) at 40 acres treated per day (338 |b a/acre and 320 |b ai/acre)

Scenario 1c: Trandferring Liquidsfrom Tank Ddivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler irrigation Nurse Tank (mechanical transfer system)
. tobacco plant beds at 40 acres treated per day (412 b ai/acre and 387 b ai/acre)
. ornamentdss, food, and fiber crops, turf (sod farms) at 350 acres treated per day (338
Ib a/acre and 320 |b ai/acre)
. orchards (replant/transplant) at 350 acres treated per day (320 Ib ai/acre)
. peanuts-CBR susceptible cultivators at 350 acres treated per day (63.3 Ib ai/acre)

Scenario 1d: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system)
. ornamentals, food, and fiber crops at 100 acres treated per day (320 |b ai/acre and
239 |b ai/acre)

Scenario 1e Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler Irrigation Nurse Tank (mechanical transfer system) -
(Sodium tetrathiocar bonate study used as surrogate data Study # 770AA11)
. ornamentals, food, and fiber crops at 350 acres treated per day (338 |b ai/acre and
320 |b ai/acre)
. orchards (replant/transplant) at 350 acres treated per day

Scenario 2: Applying Liquidsvia Shank Injection Equipment (usng PHED groundboom data)
. ornamentass, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b a/acre and 320 Ib ai/acre)

Scenario 3: Applying Liquidsvia Rotary Tiller Equipment (using PHED groundboom data)

. ornamentass, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 |b a/acre and 320 Ib ai/acre)
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Scenario 4a: Tranderring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA open cab data)

tobacco plant beds at 20 and 40 acres treated per day (412 |b al/acre and 387 Ib
alacre)

ornamentals, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b ai/acre and 320 |b ai/acre)

turf (golf courses) at 20 and 40 acres treated per day (338 Ib a/acreand 320 Ib
alacre)

orchards (replant/transplant) at 80 and 128 acres treated per day (320 |b ai/acre)
peanuts-CBR susceptible cultivators at 80 and 128 acres treated per day (63.3 Ib
alacre)

cotton, soybeans, sugar beets at 80 and 128 acres treated per day (38 b ai/acre)
peanuts-CBR resistant cultivators at 128 acres treated per day (32 Ib ai/acre)
wheat, barley at 128 acres treated per day (31.7 Ib ai/acre)

Scenario 4b: Transferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA closed cab data)

small areas of ornamentds, food, fiber crops, seed beds, plant beds, lawvns at 5 acres
treated per day (523 Ib ai/acre)

tobacco plant beds at 20 and 40 acres treated per day (412 |b al/acre and 387 Ib
alacre)

ornamentals, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b ai/acre and 320 |b ai/acre)

turf (golf courses) at 20 and 40 acrestreated per day (338 Ib a/acreand 320 Ib
alacre)

orchards (replant/transplant) at 80 and 128 acres treated per day (320 |b ai/acre)
peanuts-CBR susceptible cultivators at 80 and 128 acres treated per day (63.3 Ib
alacre)

cotton, soybeans, sugar beets at 80 and 128 acres treated per day (38 Ib ai/acre)
peanuts-CBR resistant cultivators at 80 and 128 acres treated per day (32 |b ai/acre)
wheat, barley at 80 and 128 acres treated per day (31.7 Ib ai/acre)

Scenario 5a: Transferring Liquidsfrom Tank Delivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA open cab data)

ornamentals, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b ai/acre and 320 |b ai/acre)

turf (golf courses) at 20 and 40 acrestreated per day (338 Ib a/acreand 320 Ib
a/acre)

Scenario 5b: Transferring Liquidsfrom Tank Ddlivery Truck to Rotary Tiller Equipment
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(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA closed cab data)
. ornamentals, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b a/acre and 320 |b ai/acre)
. turf (golf courses) at 20 and 40 acres treated per day (338 Ib a/acreand 320 Ib
alacre)

For the mixer/loader/applicator scenarios in commercid and smdl scale agricultura settings, the
short-term dermal MOEs are less than 100 for the following scenarios:

Scenario 9: Mixing/L cading/Applying Liquids via hose proportioner (usng ORETF LCO
hand-gun data-occupational)
. small areas of ornamentds, food, fiber crops, seed beds, plant beds, tobacco plant
beds, lawns at 5 acres treated per day (350 Ib ai/acre)

Scenario 10: Mixing/L oading/Applying Liquids via power sprayer (usng ORETF LCO
handgun data-occupational)
. drained water bodies and shorelines at 5 acres treated per day (350 Ib ai/acre)

Short-term Inhalation Risks

For the agricultura crop scenarios usng PHED data, the short-term inhdation MOEs for
handlers ar e less than 100 for the following scenarios.

Scenario 1a: Trandferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system)
. tobacco plant beds at 20 and 40 acres treated per day (412 |b ai/acre) and at 40 acres
treated per day (387 Ib ai/acre)
. ornamentals, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b ai/acre and 320 |b ai/acre)
. turf (golf courses) at 40 acres treated per day (338 |b a/acre and 320 |b ai/acre)
. orchards (replant/transplant) at 80 and 128 acres treated per day ()
. peanuts-CBR susceptible cultivators at 128 acres treated per day (63.3 Ib ai/acre)

Scenario 1b: Transferring Liquidsfrom Tank Ddlivery Truck to Rotary Tiller Equipment
(mechanical transfer system)
. ornamentals, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b ai/acre and 320 |b ai/acre)
. turf (golf courses) at 40 acres treated per day (338 |b a/acre and 320 |b ai/acre)

Scenario 1c: Trandferring Liquidsfrom Tank Ddivery Truck to Pick-up Truck and

Subsequent Transfer to Sprinkler irrigation Nurse Tank (mechanical transfer system)
. tobacco plant beds at 20 and 40 acres treated per day (412 |b ai/acre) and at 40 acres
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treated per day (387 Ib al/acre)

ornamentdss, food, and fiber crops, turf (sod farms) at 350 acres treated per day (338
Ib ai/acre and 320 |b ai/acre)

orchards (replant/transplant) at 350 acres treated per day (320 Ib ai/acre)
peanuts-CBR susceptible cultivators at 350 acres treated per day (63.3 Ib ai/acre)
peanuts-CBR resistant cultivators at 350 acres treated per day (32 1b ai/acre)

whest, barley at 350 acres treated per day (31.7 |b ai/acre)

Scenario 1d: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system)

ornamentals, food, and fiber crops, turf (sod farms) a 100 acres treated per day (338
Ib ai/acre and 320 |b ai/acre)

Scenario 2: Applying Liquidsvia Shank Injection Equipment (usng PHED groundboom data)

tobacco plant beds at 40 acres treated per day (412 b ai/acre and 387 b ai/acre)
ornamentass, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b a/acre and 320 Ib ai/acre)

turf (golf courses) at 40 acres treated per day (338 Ib ai/acre and 320 |b ai/acre)
orchards (replant/transplant) at 80 and 128 acres treated per day (320 |b ai/acre)

Scenario 3: Applying Liquidsvia Rotary Tiller Equipment (usng PHED groundboom data)

ornamentass, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b a/acre and 320 Ib ai/acre)

Scenario 4a: Trandferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA open cab data)

tobacco plant beds at 20 and 40 acres treated per day (412 Ib ai/acre and 387 Ib
alacre)

ornamentas, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b a/acre and 320 Ib ai/acre)

turf (golf courses) at 20 and 40 acres treated per day (338 Ib ai/acre and 320 Ib
alacre)

orchards (replant/transplant) at 80 and 128 acres treated per day (320 |b ai/acre)
peanuts-CBR susceptible cultivators at 128 acres treated per day (63.3 Ib ai/acre)

Scenario 4b: Transferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA closed cab data)

smdll areas of ornamentals, food, fiber crops, seed beds, plant beds, lawns at 5 acres
treated per day (523 Ib ai/acre)

tobacco plant beds at 20 and 40 acres treated per day (412 Ib ai/acre and 387 Ib
alacre)
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. ornamentds, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b a/acre and 320 |b ai/acre)

. turf (golf courses) at 20 and 40 acres treated per day (338 Ib ai/acre and 320 Ib
a/acre)

. orchards (replant/transplant) at 80 and 128 acres treated per day (320 |b ai/acre)

. peanuts-CBR susceptible cultivators at 80 and 128 acres treated per day (63.3 Ib

ai/acre)
. cotton, soybeans, sugar beets at 80 and 128 acres treated per day (38 b ai/acre)
. peanuts-CBR resistant cultivators at 80 and 128 acres treated per day (32 |b ai/acre)

. wheat, barley at 80 and 128 acres treated per day (31.7 Ib ai/acre)

Scenario 5a: Transferring Liquidsfrom Tank Delivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA open cab data)
. ornamentdss, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b a/acre and 320 |b ai/acre)
. turf (golf courses) at 20 and 40 acres treated per day (338 Ib ai/acre and 320 Ib
a/acre)

Scenario 5b: Transferring Liquidsfrom Tank Ddivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA closed cab data)
. ornamentdss, food, and fiber crops, turf (sod farms) at 80 and 128 acres treated per
day (338 b a/acre and 320 |b ai/acre)
. turf (golf courses) at 20 and 40 acres treated per day (338 Ib ai/acre and 320 Ib
a/acre)

For the mixer/loader/applicator scenarios in commercid and smdl scale agricultura settings, the
short-term inhalation MOEs are greater than 100 at some leve of persond protection.
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Table 5: Non-cancer Short-term Metam Sodium Occupational Handler Risk Summary

L Derma MOEs Inhalation MOEs
Exposure Scenario Crop or Target 2 Application Area Treated OV Respirat
po P g Rate" Daly® | Basdine]| PPE-G | PPE-GDL | Eng Cont | Basdline 900?’;,:: O | Eng Cont
L oader
small areas of ornamentals, food, fiber crops, .
seed beds, plant beds, lawns 523 Ib ai/acre 5 acres 1.3 170 230 450 21 210 310
small areas of ornamentals, food, fiber crops, .
seed beds, plant beds, lawns 523 Ib ai/acre 0.5 acres 13 1,700 2,300 4,500 210 2,100 3,100
tobacco plant beds 412 1b ai/acre 40 acres 0.2 27 36 71 3 34 49
tobacco plant beds 412 1b ai/acre 20 acres 0.4 53 72 140 7 67 97
tobacco plant beds 387 |b ai/acre 40 acres 0.2 28 38 76 4 36 52
tobacco plant beds 387 Ib ai/acre 20 acres 0.5 57 77 150 7 72 100
omamentals, food ?;drg;be' crops, turf (sod 338 lIbalacre | 128 acres 0.1 10 14 27 1 13 19
omamentals, food ?r;jn:;ber crops, turf (sod 38 lbalacre | 80 aves 0.1 16 2 44 2 21 30
Transferring Liquids from turf (golf course) 338 |b ai/acre 40 acres 0.3 33 44 87 4 41 59
Tank Delivery Truck to turf (golf course) 338 |b ai/acre 20 acres 0.5 65 88 170 8 82 120
Shank Injection ornamentals, food and fiber crops, orchard }
Equipment (mechanical (replant/transplant), turf (sod farm) 320 Ib ai/acre 128 acres 0.1 11 15 29 1 14 20
transfer system) (1. i
ystem) (19 omamentals, food and fiber crops, orchard 320 Ibaifacre | 80 acres 0.1 17 23 46 2 2 31
(replant/transplant), turf (sod farm)
turf (golf course) 320 Ib ai/acre 40 acres 0.3 34 47 92 4 43 63
turf (golf course) 320 Ib ai/acre 20 acres 0.6 69 93 180 9 87 130
peanuts (CBR susceptible cultivators) 63.3 Ib ai/acre 128 acres 0.4 54 74 150 7 68 99
peanuts (CBR susceptible cultivators) 63.3 b ai/acre 80 acres 0.7 87 120 230 11 110 160
cotton, soybeans, sugar beets 38 b ai/acre 128 acres 0.7 91 120 240 11 110 160
cotton, soybeans, sugar beets 38 |b ai/acre 80 acres 1.1 140 200 390 18 180 260
peanuts (CBR resistant cultivators) 32 1b a/acre 128 acres 0.9 110 150 290 14 140 200
peanuts (CBR resistant cultivators) 32 1b al/acre 80 acres 1.4 170 230 460 22 220 310
wheat, barley 31.7 Ib ai/acre 128 acres 0.9 110 150 290 14 140 200
wheat, barley 31.7 Ib ai/acre 80 acres 1.4 170 230 460 22 220 320
ormamentals, food ?’;dnf];be' crops, turf (sod 338Ibalacre | 128 acres 0.1 10 14 27 1 13 19
omamentals, food ‘?';dngbe' crops, turf (sod 338 Ibalacre | 80 aves 0.1 16 2 44 2 21 30
Trensferring Liquids from turf (golf course) 338 Ib ai/acre 40 acres 0.3 33 44 87 4 41 59
Tank Delivery Truck to Turf (golf course) 38 Ibalare | 20 aves 05 &5 ) 170 8 82 120
Rotary Tiller Equipment ornamentals, food and fiber crops, turf (sod
(mechanical transfer S RS, 320 Ibalacre | 128 acres 0.1 11 15 29 1 14 20
farm)
system) (10) as, food and fiber f (sod
ornamentals, ?grm; crops, turf 320Ibalacre | 80 acres 0.1 17 23 46 2 2 31
turf (golf course) 320 Ib ai/acre 40 acres 0.3 34 47 92 4 43 63
turf (golf course) 320 |b ai/acre 20 acres 0.6 69 93 180 9 87 130
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Table 5: Non-cancer Short-term Metam Sodium Occupational Handler Risk Summary

— Dermal MOEs Inhalation MOEs
Exposure Scenario Crop or Target * Application Area Treated OV Respirat:
po portag Rate Daily® | Bassline | PPE-G | PPE-G,DL | Eng Cont | Bassiine | Y " | Eng Cont
tobacco plant beds 412 |b ailacre 40 acres 0.2 27 36 71 3 34 49
tobacco plant beds 412 |b ailacre 20 acres 0.4 53 72 140 7 67 97
Transferring Liguids from tobacco plant beds 387 |b ai/acre 40 acres 0.2 28 38 76 4 36 52
Tank Delivery Truck to tobacco plant beds 387 Ib ai/acre 20 acres 0.5 57 77 150 7 72 100
Pick-up Truck and ornamentals, food and fiber crops, turf (sod 338 Ib ailacre 350 acres <01 4 5 10 <01 5 7
subsequent transfer to farm)
Sprinkler irrigation Nurse ornamentals, food and fiber crops, orchard )
system) (1c) peanuts (CBR susceptible cultivators) 63.3 b ailacre | 350 acres 0.2 20 27 53 3 25 36
wheat, barley 31.7 Ib ai/acre 350 acres 0.3 40 54 110 5 50 72
peanuts (CBR resistant cultivators) 32 |b ai/acre 350 acres 0.3 39 53 110 5 50 72
Transferring Liquids from ornamentals, food and fiber crops, turf (sod }
Tank Delivery Truck to farm) 320 Ib ai/acre 100 acres 0.1 14 19 37 2 17 25
Pick-up Truck and "
subsequent transfer to Drip ormamentals, food ef‘”d fiber crops, turf (sod 239 Ibalacre | 100 acres 0.2 18 25 49 2 23 4
T arm)
Irrigation Nurse Tank
(mechanical transfer cotton, soybeans, sugar beets 38lbalacre | 100 acres 0.9 120 160 310 15 150 210
system) (1d)
tobacco plant beds 412 1b ai/acre 40 acres ND ND ND 390 ND ND ND
tobacco plant beds 412 |b ai/acre 20 acres ND ND ND 780 ND ND ND
) o tobacco plant beds 387 b ai/acre 40 acres ND ND ND 410 ND ND ND
Loading Liquids to support tobacco plant beds 387 Ibaifacre | 20 aores ND ND ND 830 ND ND ND
Sprinkler lrrigation ornamentals, food and fiber crops, turf (sod
Applications (Sodium S RS, 338 Ibaifacre | 350 acres ND ND ND 54 ND ND ND
. farm)
tetrathiocarbonate study -
used as surrogate data omamentals, food and fiber crops, orchard 320 Ib ailacre | 350 acres ND ND ND 57 ND ND ND
Study # 770AA11) (1e) (replant/transplant), turf (sod farm)
peanuts (CBR susceptible cultivators) 63.3 Ib ai/acre 350 acres ND ND ND 290 ND ND ND
wheat, barley 31.7 Ib ai/acre 350 acres ND ND ND 570 ND ND ND
peanuts (CBR resistant cultivators) 32 1b al/acre 350 acres ND ND ND 580 ND ND ND
Loading Liquids to support omamentals, food and fiber crops, turf (sod 320Ibafacre | 100aves | ND ND ND 200 ND ND ND
Drip Irrigation farm)
Applications (Sodium n
tetrathiocarbonate study ormamentals, food ef‘;dn:;ber crops, turf (sod 239 Ibaifacre | 100 acres ND ND ND 270 ND ND ND
used as surrogate data
Study # 770AA11) (1f) cotton, soybeans, sugar beets 38 1b a/acre 100 acres ND ND ND 1700 ND ND ND
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Table 5: Non-cancer Short-term Metam Sodium Occupational Handler Risk Summary

L Dermal MOEs Inhalation MOEs
Exposure Scenario Crop or Target 2 Application Area Treated OV Respirat
po portag Rate Daily® | Bassline | PPE-G | PPE-G,DL | Eng Cont | Bassiine | Y " | Eng Cont
Applicator
small areas of ornamentals, food, fiber crops, .
seed beds, plant beds, lawns 523 Ib ai/acre 5 acres 280 280 350 770 34 340 590
small aress of omamentals, food, fiber crops, 523lbalacre | O5aes | 2800 | 2,800 3,500 7,700 340 3,400 5,900
seed beds, plant beds, lawns
tobacco plant beds 412 |Ib a/acre 40 acres 44 44 56 120 6 55 94
tobacco plant beds 412 |b ai/acre 20 acres 88 88 110 250 11 110 190
tobacco plant beds 387 Ib ai/acre 40 acres 47 47 59 130 6 58 100
tobacco plant beds 387 Ib ai/acre 20 acres 93 93 120 260 12 120 200
ornamentals, food ?;dn':;ber crops, turf (sod 338 lbalacre | 128 ares 17 17 21 47 2 21 36
ormamentals, food ef‘;dr;;be' crops, turf (sod 38 lbalacre | 80 aves 27 27 % 75 3 3 57
) o ) turf (golf course) 338 Ib ai/acre 40 acres 54 54 68 150 7 67 110
APgLY' nE IL'_qUt',dS via turf (golf course) 338lbaifacre | 20 acres 110 110 140 300 13 130 230
_Snank fnjection ornamentals, food and fiber crops, orchard !
Equipment (using PHED (replant/transplant), turf (sod farm) 320 Ib ailacre 128 acres 18 18 22 49 2 22 38
groundboom data) (2) ais. food and fiber p—
ornamerttas, 1ooc and TIber crops, orchar 320 Ibalacre | 80 ares 28 28 36 79 4 35 61
(replant/transplant), turf (sod farm)
turf (golf course) 320 Ib ai/acre 40 acres 57 57 72 160 7 70 120
turf (golf course) 320 Ib ai/acre 20 acres 110 110 140 320 14 140 240
peanuts (CBR susceptible cultivators) 63.3 |b ai/acre 128 acres 89 89 110 250 11 110 190
peanuts (CBR susceptible cultivators) 63.3 Ib ai/acre 80 acres 140 140 180 400 18 180 310
cotton, soybeans, sugar beets 38 Ib ai/acre 128 acres 150 150 190 420 19 190 320
cotton, soybeans, sugar beets 38 Ib a/acre 80 acres 240 240 300 670 30 300 510
peanuts (CBR resistant cultivators) 32 |b alacre 128 acres 180 180 220 490 22 220 380
peanuts (CBR resistant cultivators) 32 Ib ai/acre 80 acres 280 280 360 790 35 350 610
wheat, barley 31.7 Ib ai/acre 128 acres 180 180 230 500 22 220 380
wheat, barley 31.7 Ib ai/acre 80 acres 290 290 360 800 35 350 610
omamentals, food ‘?;‘?n:;ber crops, turf (sod 38 lbalacre | 128 ares 17 17 21 47 2 21 36
ormamentals, food ef‘gfn';ba crops, turf (sod 338 Ibalacre | 80 acres 27 27 34 75 3 33 57
Applying Water Soluble turf (golf course) 338 |b ai/acre 40 acres 54 54 68 150 7 67 110
Liquids via Rotary Tiller turf (golf course) 338 Ib ai/acre 20 acres 110 110 140 300 13 130 230
Equipment (using PHED ornamentals, food and fiber crops, turf (sod )
groundboom data) (3) farm) 320 Ib ai/acre 128 acres 18 18 22 49 2 22 38
ornamentals, food ?;dn':;ber crops, turf (sod 320Ibailacre | 80 acres 28 28 36 79 4 35 61
turf (golf course) 320 |b ai/acre 40 acres 57 57 72 160 7 70 120
turf (golf course) 320 Ib ai/acre 20 acres 110 110 140 320 14 140 240
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Table 5: Non-cancer Short-term Metam Sodium Occupational Handler Risk Summary

Apolicati Area Trested Dermal MOEs Inhalation MOEs
Exposure Scenario Crop or Target 2 ppIlC blon rea it o . . OV Respirator
Rate Daily Baseline | PPE-G | PPE-G,DL | Eng Cont | Baseline 90% PF Eng Cont|
L oader/Applicator
small areas of ornamentals, food, fiber crops, .
seed beds, plant beds, lawns 523 |b ai/acre 5 acres 4.4 68 110 NA 20 200 NA
small areas of ornamentals, food, fiber crops, .
seed beds, plant beds, lawns 523 Ib ai/acre 0.5 acres 44 680 1,100 NA 200 2,000 NA
tobacco plant beds 412 |b ai/acre 40 acres 0.7 11 17 NA 3 31 NA
tobacco plant beds 412 |b ai/acre 20 acres 1.4 22 34 NA 6 62 NA
tobacco plant beds 387 Ib ai/acre 40 acres 0.7 11 18 NA 3 33 NA
tobacco plant beds 387 Ib ai/acre 20 acres 1.5 23 36 NA 7 66 NA
ornamentals, food ?;dn':;ber crops, turf (sod 338 lbalacre | 128 ares 0.3 4 7 NA 1 12 NA
Transferring Liguids from omamentals, food ef‘;dr;;be' crops, turf (sod 338 Ibailacre | 80 aores 0.4 7 10 NA 2 19 NA
Tank Deli Truck t
an Shanl'("fr:jyecﬁrgﬁ ° turf (golf course) 338 Ib ailacre | 40 aces 0.9 13 21 NA 4 38 NA
Equipment (mechanical turf (golf course) 338 |b ai/acre 20 acres 1.7 26 42 NA 8 76 NA
transfer system) and then omamentals, food and fiber crops, orchard 320 Ibaifacre | 128 acres 0.3 4 7 NA 1 13 NA
applying them via Shank (replant/transplant), turf (sod farm)
Injection Equipment ornamentals, food and fiber crops, orchard "
(using PHED groundboom (replant/transplant), turf (sod farm) 320 |b ai/acre 80 acres 0.5 7 11 NA 2 20 NA
MLA open cab data) (4a) ¢ turf (golf course) 320 Ib aifacre 40 acres 0.9 14 22 NA 4 40 NA
turf (golf course) 320 Ib ai/acre 20 acres 1.8 28 44 NA 8 80 NA
peanuts (CBR susceptible cultivators) 63.3 |b ai/acre 128 acres 1.4 22 35 NA 6 63 NA
peanuts (CBR susceptible cultivators) 63.3 Ib ai/acre 80 acres 2.3 35 56 NA 10 100 NA
cotton, soybeans, sugar beets 38 Ib ai/acre 128 acres 2.4 37 58 NA 11 110 NA
cotton, soybeans, sugar beets 38 Ib a/acre 80 acres 3.8 58 93 NA 17 170 NA
peanuts (CBR resistant cultivators) 32 |b alacre 128 acres 2.8 413 69 NA 13 130 NA
peanuts (CBR resistant cultivators) 32 Ib ai/acre 80 acres 4.5 69 110 NA 20 200 NA
wheat, barley 31.7 Ib ai/acre 128 acres 2.8 44 69 NA 13 130 NA
wheat, barley 31.7 |b ai/acre 80 acres 4.5 70 110 NA 20 200 NA
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Table 5: Non-cancer Short-term Metam Sodium Occupational Handler Risk Summary

L Dermal MOEs Inhalation MOEs
Exposure Scenario Crop or Target 2 Application Area Treated OV Respirat
PO p 9 Rate" Daly® | Baseline| PPE-G | PPE-G,DL | Eng Cont | Basdline 900?’;,:: O | Eng cont
small areas of ornamentals, food, fiber crops, .
seed beds, plant beds, lawns 523 Ib ai/acre 5 acres NA NA NA 44 NA NA 73
small areas of ornamentals, food, fiber crops, !
seed beds, plant beds, lawns 523 |b ai/acre 0.5 acres NA NA NA 440 NA NA 730
tobacco plant beds 412 1b ai/acre 40 acres NA NA NA 7 NA NA 12
tobacco plant beds 412 |Ib a/acre 20 acres NA NA NA 14 NA NA 23
tobacco plant beds 387 Ib ai/acre 40 acres NA NA NA 7 NA NA 12
tobacco plant beds 387 Ib ai/acre 20 acres NA NA NA 15 NA NA 25
ormamentals, food ef‘;dn:;ber crops, turf (sod 338lbalacre | 128 acres NA NA NA 3 NA NA 4
Transferring Liguids from ormamentals, food and fiber crops, turf (sod 338 lbalacre | 80 acres NA NA NA 4 NA NA 7
Tank Delivery Truck to farm)
Shank Injection turf (golf course) 338 Ib ai/acre 40 acres NA NA NA 8 NA NA 14
Equipment (mechanical turf (golf course) 338 |b ai/acre 20 acres NA NA NA 17 NA NA 28
transfer system) and then ornamentals, food and fiber crops, orchard )
aplplyi ng theEm Yia Shank (replant/transplant), turf (sod farm) 320 |b ai/acre 128 acres NA NA NA 3 NA NA 5
njection Equipment -
(using PHED groundboom omamentals, food and fiber crops, orchard 320 Ibaifacre | 80 acres NA NA NA 4 NA NA 7
MLA with closed cab) (4b) (replant/transplant), turf (sod farm)
g turf (golf course) 320 Ib ai/acre 40 acres NA NA NA 9 NA NA 15
turf (golf course) 320 Ib ai/acre 20 acres NA NA NA 18 NA NA 30
peanuts (CBR susceptible cultivators) 63.3 |b ai/acre 128 acres NA NA NA 14 NA NA 23
peanuts (CBR susceptible cultivators) 63.3 |b ai/acre 80 acres NA NA NA 22 NA NA 38
cotton, soybeans, sugar beets 38 |b ai/acre 128 acres NA NA NA 23 NA NA 39
cotton, soybeans, sugar beets 38 Ib ai/acre 80 acres NA NA NA 37 NA NA 63
peanuts (CBR resistant cultivators) 32 1b al/acre 128 acres NA NA NA 28 NA NA 46
peanuts (CBR resistant cultivators) 32 |b alacre 80 acres NA NA NA 44 NA NA 74
wheat, barley 31.7 Ib ai/acre 128 acres NA NA NA 28 NA NA 47
wheat, barley 31.7 Ib ai/acre 80 acres NA NA NA 45 NA NA 75
ornamentals, food ef‘gfn';ba crops, turf (sod 38 lbalacre | 128 ares 0.3 4 7 NA 1 12 NA
Transferring Water -
Soluble Liquids from Tank omamentals, food ?r;dnf];ber crops, turf (sod 338 Ib ai/acre 80 acres 0.4 7 10 NA 2 19 NA
Delivery Truck to Rotary -
Tiller Equipment turf (golf course) 338 Ib ai/acre 40 acres 0.9 13 21 NA 4 38 NA
(mechanical transfer turf (golf course) 338 Ib ai/acre 20 acres 1.7 26 42 NA 8 76 NA
system) and then applying ornamentals, food and fiber crops, turf (sod !
them via Rotary Tiller farm) 320 Ib ai/acre 128 acres 0.3 4 7 NA 1 13 NA
Equipment (using PHED i
groundboom MLA with omamentals, food ‘?';dngbe' crops, turf (sod 30Ibalacre | 80 acres 0.5 7 11 NA 2 20 NA
d
open cab) (53) turf (golf course) 320 balacre | 40 acres 0.9 14 2 NA 4 40 NA
turf (golf course) 320 |b ai/acre 20 acres 1.8 28 a4 NA 8 80 NA
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Table 5: Non-cancer Short-term Metam Sodium Occupational Handler Risk Summary

— Dermal MOEs Inhalation MOEs
Exposure Scenario Crop or Target * Application Area Treated OV Respirator
Rate ° Daily ° Basdine | PPE-G | PPE-G,DL | Eng Cont | Basdline 9006;? PF Eng Cont|
omamentals, food ?;dn:;ber crops, turf (sod 38lbalacre | 128ares | NA NA NA 3 NA NA 4
T;Znniegg] E,elr';,q;"rﬂzgg)m ormamentals, food ef‘r;jn':;be' crops, turf (sod 338lbafacre | 80 acres NA NA NA 4 NA NA 7
Rotary Tiller Equipment turf (golf courss 338 Ibalacre | 40 acres NA NA NA 8 NA NA 14
s,g?ffﬂ?ﬁ;ﬁ ?{/i g Turf (golf Course 338 Ib allacre 20 a0'es NA NA NA 17 NA NA 78
them via Rotary Tiller omamentals, food and fiber crops, turf (sod 30 balacre | 128aves | Na | NA NA 3 NA NA 5
Equipment (using PHED farm?
groundboom MLA with ormamentals, food and fiber crops, turf (sod 30Ibalacre | 80 acres NA NA NA 4 NA NA 7
closed cab) (5b) farm)
turf (golf course) 320 Ib ai/acre 40 acres NA NA NA 9 NA NA 15
turf (golf course) 320 Ib ai/acre 20 acres NA NA NA 18 NA NA 30
Chemigation Monitor
Monitoring Chemigation
Applications Using Liquid No Metam Sodium data is available for this scenario.
Formulation (6)
Soil Sedl Irrigator
Sealing Soil with Irrigation
Water Following Shank
Injection Applications No Metam Sodium data is available for this scenario.
Using Liquid Formulations
@)
Mixer/L oader/Applicator
Mixing/Loading/Applyin small aress of ornamentals, food, fiber crops, 12 Ib ai/1000
Liouidsvia Spr%kl?r?gyCagn seed beds, plant beds, tobacco plant beds, lawns ot 1000sft ] 150§ ND ND NF 350 ND NF
(3;29 SCIELE;; ::j? (eé;d potting soil 4 |b;u€ooo 1000  ft 450 ND ND NF 1,000 ND NF
Mixing/L oading/Applying small areas of ornamentals, food, fiber croj .
Water Soluble Liquidsvia | seed beds, plent beds, tob ;CO Dlent beck, |E§an 350 Ib aifacre 5 aores 8.4 12 23 NF 25 250 NF
hose-proportioner (using -
ORETF LCO hand-gun small areas of omamentals, food, fiber crops, 350 Ibailacre | 05 acres 84 120 230 NF 250 2,500 NF
data - occupationd) (9) seed beds, plant beds, tobacco plant beds, lavns
Mixing/L oading/Applying
Water Soluble Liquids via
power sprayer (using drained water bodies and shorelines 350 Ib ai/acre 5 acres 8.4 12 23 NF 25 250 NF
ORETF LCO hand-gun
data - occupationa) (10)
Mixing/L oading/Applying
Liquids via cement mixer 0.012 Ib aifcu
(using PHED potting soil ’ f 5 cuft 5,400 J 680,000 920,000 NF 86,000 860,000 NF
Mixer/Loader data for
Open-pour Liquids) (11)
Mixing/Loading/Applying
Liquids via shredder (using 0.012 Ib ai/cu
PHED Mixer/Loader data potting soil ’ it 54 cu ft 5,400 J 680,000 920,000 NF 86,000 860,000 NF
for Open-pour Liquids)
(12)




Table 5: Non-cancer Short-term Metam Sodium Occupational Handler Risk Summary

Footnotes
* MOEs that do not exceed HED’ s level of concern are shown in bold.
NA Not Applicable

ND No Data

NF Not Feasible

— Dermal MOEs Inhalation MOEs
Exposure Scenario Crop or Target * Application Area Tredted OV Respirat!
po P 9 Rate" Daly® | Baseline| PPE-G | PPE-G,DL | Eng Cont | Basdline 90(‘:";: O | Eng cont
Mixing/Loading/Applying .
Liquid with Foaming sewer roots 0.212 Ib ai/gal | 1350 gallons 12 1,500 2,100 NF 190 1,900 NF
Equipment (using PHED
Mixer/L oader data for sewer roots 0212lbal/gal | 675galons | 24 3,100 4,200 NF 390 3,900 NF
Open-pour Liquids) (13)
Mixing/L oading/Applying
Liquids via Open Pour 16 Ib ai/1000
(using PHED tree replanting ft 1000 g« ft 220 28,000 37,000 NF 3,500 35,000 NF
Mixer/Loader data for A

a Target for all cropsis the soil except for turf, which may be applied to the foliar surface when the goal is to destroy the existing turf.

b Application rates are the maximum application rates determined from EPA registered |abels for metam sodium.

c Amount handled per day values are HED estimates of acres, square feet, or cubic feet treated or gallons applied based on Exposure SAC SOP #9
“Standard Values for Daily Acres Treated in Agriculture,” industry sources, and HED estimates.

d May over estimate exposure, PHED datais based on open pour mixing/loading.

Dermal Baseline: Long-sleeve shirt, long pants, and no gloves

PPE-G:
PPE-G,DL:
Eng Controls:

Inhalation Baseline:

OV Respirator:

Baseline plus chemical-resistant gloves.

Coverallsworn over long-sleeve shirt and long pants, chemical-resistant gloves

Closed mixing/loading system or enclosed cab

No respirator

NIOSH/M SHA -approved cartridge or cannister respirator with an organic-vapor removing filter and dust/mist prefilter.
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Intermediate-term Dermal Risks

For the agricultura crop scenarios, intermediate dermal MOEs for handlers are less than 100
for the following scenarios.

Scenario 1a: Tranderring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system)
. smadll areas of ornamentals, food, fiber crops at 5 acres treated per day (523 1b ai/acre)
. ornamentas, food, and fiber crops at 80 and 128 acres treated per day (338 Ib ai/acre
and 320 Ib ai/acre)
. orchards (replant/transplant) at 80 and 128 acres treated per day (320 |b ai/acre)
. peanuts-CBR susceptible cultivators at 80 and 128 acres treated per day (63.3 Ib

alacre)
. cotton, soybeans, sugar beets at 80 and 128 acres treated per day (38 b ai/acre)
. peanuts-CBR resistant cultivators at 80 and 128 acres treated per day (32 |b ai/acre)

. wheat, barley at 80 and 128 acres treated per day (31.7 Ib ai/acre)

Scenario 1b: Transferring Liquidsfrom Tank Ddivery Truck to Rotary Tiller Equipment
(mechanical transfer system)
. ornamentals, food, and fiber crops at 80 and 128 acres treated per day (338 Ib al/acre
and 320 Ib ai/acre)

Scenario 1c: Trandferring Liquidsfrom Tank Ddivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler irrigation Nurse Tank (mechanical transfer system)
. ornamentals, food, and fiber crops at 350 acres treated per day (338 |b ai/acre and
320 |b ai/acre)
. orchards (replant/transplant) at 350 acres treated per day (320 |b ai/acre)
. peanuts-CBR susceptible cultivators at 350 acres treated per day (63.3 Ib ai/acre)
. peanuts-CBR resistant cultivators at 350 acres treated per day (32 Ib ai/acre)
. wheat, barley at 350 acres treated per day (31.7 Ib ai/acre)

Scenario 1d: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system)
. ornamentas, food, and fiber crops at 100 acres treated per day (338 Ib ai/acre and
320 |b ai/acre)
. cotton, soybeans, sugar beets at 100 acres treated per day (38 |b ai/acre)

Scenario 1e Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler Irrigation Nurse Tank (mechanical transfer system) -
(Sodium tetrathiocar bonate study used as surrogate data Study # 770AA11)
. ornamentals, food, and fiber crops at 350 acres treated per day (338 |b ai/acre and
320 |b ai/acre)
. orchards (replant/transplant) at 350 acres treated per day (320 |b ai/acre)
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. peanuts-CBR susceptible cultivators at 350 acres treated per day (63.3 Ib ai/acre)
. peanuts-CBR resistant cultivators at 350 acres treated per day (32 1b ai/acre)
. whest, barley at 350 acres treated per day (31.7 |b ai/acre)

Scenario 1f: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system) - (Sodium
tetrathiocar bonate study used as surrogate data Study # 770AA11)
. ornamentas, food, and fiber crops at 100 acres treated per day (338 Ib ai/acre and
320 |b ai/acre)
. cotton, soybeans, sugar beets at 100 acres treated per day (38 |b ai/acre)

Scenario 2: Applying Liquidsvia Shank Injection Equipment (usng PHED groundboom data)
. small areas of ornamentds, food, fiber crops at 5 acres treated per day (523 Ib al/acre)
. ornamentals, food, and fiber crops at 80 and 128 acres treated per day (338 Ib al/acre
and 320 Ib ai/acre)
. orchards (replant/transplant) at 80 and 128 acres treated per day (320 Ib ai/acre)
. peanuts-CBR susceptible cultivators at 80 and 128 acres treated per day (63.3 Ib

alacre)
. cotton, soybeans, sugar beets at 80 and 128 acres treated per day (38 |b ai/acre)
. peanuts-CBR resistant cultivators at 80 and 128 acres treated per day (32 |b ai/acre)

. whest, barley a 80 and 128 acres treated per day (31.7 |b ai/acre)

Scenario 3: Applying Liquidsvia Rotary Tiller Equipment (usng PHED groundboom data)
. ornamentals, food, and fiber crops at 80 and 128 acres treated per day (338 Ib al/acre
and 320 Ib ai/acre)

Scenario 4a: Trandferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA open cab data)
. smdll areas of ornamentals, food, fiber cropsat 0.5 and 5 acres treated per day (523 Ib
alacre)
. ornamentals, food, and fiber crops at 80 and 128 acres treated per day (338 Ib al/acre
and 320 Ib ai/acre)
. orchards (replant/transplant) at 80 and 128 acres treated per day (320 |b ai/acre)
. peanuts-CBR susceptible cultivators at 80 and 128 acres treated per day (63.3 Ib

a/acre)
. cotton, soybeans, sugar beets at 80 and 128 acres treated per day (38 |b ai/acre)
. peanuts-CBR resistant cultivators at 80 and 128 acres treated per day (32 |b ai/acre)

. whest, barley a 80 and 128 acres treated per day (31.7 |b ai/acre)
Scenario 4b: Transferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment

(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA closed cab data)
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. smdll areas of ornamentals, food, fiber cropsat 0.5 and 5 acres treated per day (523 Ib
alacre)

. ornamentas, food, and fiber crops at 80 and 128 acres treated per day (338 Ib ai/acre
and 320 Ib ai/acre)

. peanuts-CBR susceptible cultivators at 80 and 128 acres treated per day (63.3 Ib
alacre)

. cotton, soybeans, sugar beets at 80 and 128 acres treated per day (38 |b ai/acre)

. peanuts-CBR resistant cultivators at 80 and 128 acres treated per day (32 |b ai/acre)

. whest, barley a 80 and 128 acres treated per day (31.7 |b ai/acre)

Scenario 5a: Transferring Liquidsfrom Tank Delivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA open cab data)
. ornamentals, food, and fiber crops at 80 and 128 acres treated per day (338 Ib al/acre
and 320 Ib ai/acre)

Scenario 5b: Transferring Liquidsfrom Tank Ddlivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA closed cab data)
. ornamentals, food, and fiber crops at 80 and 128 acres treated per day (338 Ib al/acre
and 320 Ib ai/acre)

For the mixer/loader/applicator scenarios in commercid and smal scae agricultura settings, the
intermediate-term derma MOEs are less than 100 for the following scenarios:

Scenario 8: Mixing/L cading/Applying Liquids via Sprinkling Can (using ORETF hose-end
data-occupational)
. small areas of ornamentals, food, fiber crops at 1000 ft? treated per day (12 Ib ai/1000
ft?)

Scenario 9: Mixing/L oading/Applying Liquids via Hose Proportioner (usng ORETF handgun
data-occupational)
. smdll areas of ornamentals, food, fiber cropsat 0.5 and 5 acres treated per day (350 b
alacre)

Scenario 13: Mixing/L cading/Applying Liquids with Foaming Equipment (usng PHED
Mixer/Loader data for Open-pour Liquids)
. sewer roots at 675 and 1,350 gallons handled per day (0.212 Ib ai/gal)

Intermediate-term Inhalation Risks

For the agricultura crop scenarios using PHED data, the intermediate-term inhaation MOES
for handlersare lessthan 100 for the following scenarios:
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Scenario 1a: Trandferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system)
. ornamentas, food, and fiber crops at 80 and 128 acres treated per day (338 Ib ai/acre
and 320 Ib ai/acre)
. orchard (replant/transplant) at 80 and 128 acres treated per day (320 Ib ai/acre)

Scenario 1b: Transferring Liquidsfrom Tank Ddlivery Truck to Rotary Tiller Equipment
(mechanical transfer system)
. ornamentas, food, and fiber crops at 80 and 128 acres treated per day (338 Ib ai/acre
and 320 Ib ai/acre)

Scenario 1c: Transferring Liquidsfrom Tank Délivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler irrigation Nurse Tank (mechanical transfer system)
. ornamentas, food, and fiber crops at 350 acres treated per day (338 Ib ai/acre and
320 |b ai/acre)
. orchard (replant/transplant) at 350 acres treated per day (320 |b ai/acre)
. peanuts-CBR susceptible cultivators at 350 acres treated per day (63.3 Ib ai/acre)

Scenario 1d: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system)
. ornamentals, food, and fiber crops at 100 acres treated per day (338 |b ai/acre and
320 |b ai/acre)

Scenario 2: Applying Liquidsvia Shank Injection Equipment (usng PHED groundboom data)
. ornamentas, food, and fiber crops at 80 and 128 acres treated per day (338 Ib ai/acre
and 320 Ib ai/acre)

Scenario 3: Applying Liquidsvia Rotary Tiller Equipment (usng PHED groundboom data)
. ornamentas, food, and fiber crops at 80 and 128 acres treated per day (338 Ib ai/acre
and 320 Ib ai/acre)

Scenario 4a: Tranderring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA open cab data)
. ornamentas, food, and fiber crops at 80 and 128 acres treated per day (338 Ib ai/acre
and 320 Ib ai/acre)

Scenario 4b: Transferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA closed cab data)
. ornamentas, food, and fiber crops at 80 and 128 acres treated per day (338 Ib ai/acre
and 320 Ib ai/acre)
. peanuts-CBR susceptible cultivators at 80 and 128 acres treated per day (63.3 Ib
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ai/acre)
. cotton, soybeans, sugar beets at 80 and 128 acres treated per day (38 b ai/acre)
. peanuts-CBR resistant cultivators at 128 acres treated per day (32 Ib ai/acre)
. wheat, barley at 128 acres treated per day (31.7 Ib ai/acre)

Scenario 5a: Transferring Liquidsfrom Tank Delivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA open cab data)
. ornamentals, food, and fiber crops at 80 and 128 acres treated per day (338 Ib ai/acre
and 320 |b ai/acre)

Scenario 5b: Transferring Liquidsfrom Tank Ddivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA closed cab data)
. ornamentals, food, and fiber crops at 80 and 128 acres treated per day (338 Ib ai/acre
and 320 |b ai/acre)

For the mixer/loader/gpplicator scenarios in commercia and smal scale agriculturd settings, all
intermediate-term inhalation MOESs ar e greater than 100 at some leve of persond protection.
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Table 6. Non-cancer Intermediate-term M etam Sodium Occupational Handler Risk Summary

Application Area Trested Derma MOEs Inhalation MOEs
Exposure Scenario Crop or Target ? b L . PPE- . OV Respirator
Rate Daily Basdline | PPE-G G.DL Eng Cont | Baseline 90% PF Eng Cont
L oader
small areas of ornamentdls, food, |53 11 4/ecre 5 aves <01 | a4 5 1 33 330 480
fiber crops
small areas of ornamentals, food, | 5oz 1y joore | 05 ares 03 40 54 110 330 3,300 4,800
fiber crops
ornamentds, food and fiber crops 338 |b ai/acre 128 acres <0.1 <0.1 <0.1 1 2 20 29
ornamentals, food and fiber crops 338 |b ai/acre 80 acres <0.1 <0.1 1 1 3 32 47
omamentals, food and fiber crops, | 390 1y jare | 128ames | <01 | <01 | <01 1 2 21 31
orchard (replant/transplant)
omamentals, food and fiber crops, | 3501, ijare | 60 acres <01 | <01 1 1 3 34 49
orchard (replant/transplant)
Transferring Liquids from Tank Delivery peanuts (CBR susceptible 633 balacre | 128 acres <0.1 1 2 3 11 110 160
Truck to Shank Injection Equipment cultivators) ' '
(mechanical transfer system) (12) peanuits (CBR susceptible 633lbalacre | 80aves | <01 | 2 3 6 17 170 250
cultivators) ) )
cotton, soybeans, sugar beets 38 |b ai/acre 128 acres <0.1 2 3 6 18 180 260
cotton, soybeans, sugar beets 38 |b ai/acre 80 acres <0.1 3 5 9 29 290 420
peantts (CBR susceptible Rlbalacre | 128ares | <01 | 3 3 7 21 210 310
cultivators)
peanuits (CBR susceptible Ribalare | 80ares | <01 | 4 6 11 % 340 490
cultivators)
wheat, barley 31.7 Ib ai/acre 128 acres <0.1 3 4 7 22 220 310
wheat, barley 31.7 Ib ai/acre 80 acres <0.1 4 6 11 35 350 500
ornamentals, food and fiber crops 338 |b ai/acre 128 acres <0.1 <0.1 0 1 2 20 29
tals, food and fiber 338 Ib ai/ 80 <0.1 <0.1 1 1 3 32 a7
Transferring Liquids from Tank Delivery ornam::t aIS Tood ol 3 f'lber o Fee a=
Truck to Rotary Tiller Equipment Omamh ds °| i"/’: : : C{Ops 320Ibafacre | 128aes | <01 | <01 ]| <01 1 2 21 31
(mechanical transfer system) (1b) orchard (replantitransplant)
omamentals, food and fiber crops, | 3501y ijare | 60 acres <01 | <01 1 1 3 34 49
orchard (replant/transplant)
ornamentals, food and fiber crops 338 |b ai/acre 350 acres <0.1 <0.1 <0.1 <01 1 7 11
. o . ornamentals, food and fiber crops 320 |b ai/acre 350 acres <0.1 <0.1 <0.1 <0.1 1 8 11
Transferring Liquids from Tank Delivery cants (CBR susceptible
Truck to Pick-up Truck and subseguent P cultivators) e 63.3 Ib ai/acre 350 acres <0.1 <0.1 1 1 4 39 57
transfer to Sprinkler irrigation Nurse t Darl TRATYT = o1 T T 3 3 = )
Tank (mechanical transfer system) (1c) whedt, barley 1D ajacre ares <0
peantits (CBR susceptible Ribalare | oaves | <01 | 1 1 3 8 78 110
cultivators)
Transferring Liquids from Tank Delivery ornamentals, food and fiber crops 320 b ai/acre 100 acres <01 | <01 <0.1 1 3 27 40
Truck to Pick-up Truck and subseguent - -
transfer to Drip Irrigation Nurse Tank ornamentals, food and fiber crops 239 1b z?|/acre 100 acres <0.1 <0.1 1 1 4 37 53
(mechanical transfer system) (1d) cotton, soybeans, sugar beets 38 Ib ai/acre 100 acres <0.1 3 4 7 23 230 330
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Table 6. Non-cancer Intermediate-term M etam Sodium Occupational Handler Risk Summary

Application Area Trested Derma MOEs Inhalation MOEs
Exposure Scenario Crop or Target ® b T ) PPE- . OV Respirator
Rate Daily Baseline | PPE-G GDL Eng Cont | Baseline 90% PF Eng Cont|
ornamentals, food and fiber crops 338 |b ai/acre 350 acres ND ND ND 1 ND ND ND
ornamentals, food and fiber crops, .
320 Ib ai/ 350 ND ND ND 1 ND ND ND
Loading Liquids to support Sprinkler orchard (replant/transplant) alece e
Irrigation Applications (Sodium peanuts (CBR susceptible !
tetrathiocarbonate study used as surrogate cultivators) 63.3 Ib ailacre 350 acres ND ND ND i ND ND ND
data Study # 770AA11) (1) wheat, barley 317 Ib ailacre 350 acres ND ND ND 14 ND ND ND
peanuits (CBR susceptible Rlbalacre | 350 ares no | nD ND 14 ND ND ND
cultivators)
Loading Liquids to support Drip ornamentals, food and fiber crops 320 Ib ailacre 100 acres ND ND ND 5 ND ND ND
tetr atli:rcl)?:éa‘trlgnstsﬂﬁc?; ?jricgzd;::]og de ornamentals, food and fiber crops 239 |b ai/acre 100 acres ND ND ND 6 ND ND ND
data Study # 770AA11) (1f) cotton, soybeans, sugar beets 38 Ib ai/acre 100 acres ND ND ND 40 ND ND ND
Applicator
small aress of omamentals, f00d, | 53 11y 4j/arre 5 ares 7 7 8 18 54 540 930
fiber crops
small areas of omamentals, f00d, | 55311 e | 05 acres 66 66 83 180 540 5,400 9,300
fiber crops
ornamentals, food and fiber crops 338 |b ai/acre 128 acres 0.4 <0.1 1 1 3 33 56
ornamentals, food and fiber crops 338 |b ai/acre 80 acres 0.6 1 1 2 5 52 90
ormamentals, food and fiber crops, | o0 11 siave | 128 acres 04 |<o01 1 1 4 35 60
orchard (replant/transplant)
ornamentals, food and fiber crops, | 450 1 Gijare | 80 acres 0.7 1 1 2 6 55 9%
orchard (replant/transplant)
Applying Liquids via Shank Injection peanuts (CBR susceptible 633 Ibalacre | 128 ares 2 2 3 6 18 180 300
Equipment (using PHED groundboom cultivators)
datd) (2 peanuits (CBR susceptible 633Ibalacre |  80acres 3 3 4 10 28 280 480
cultivators)
cotton, soybeans, sugar beets 38 Ib ai/acre 128 acres 4 4 5 10 29 290 500
cotton, soybeans, sugar beets 38 Ib ai/acre 80 acres 6 6 7 16 47 470 800
peanuts (CBR susceptible Ribalacre | 128 acres 4 4 5 7 35 350 600
cultivators)
peanuts (CBR susceptible Ribalacre | saves 7 7 9 19 55 550 950
cultivators)
wheat, barley 31.7 Ib ai/acre 128 acres 4 4 5 12 35 350 600
wheat, barley 31.7 Ib ai/acre 80 acres 7 7 9 19 56 560 960
. o ornamentals, food and fiber crops 338 Ib ai/acre 128 acres 0.4 <0.1 1 1 3 33 56
R)Aglt):rlyq'ﬁl gi%ﬂiﬁﬁbﬁwdﬁg ornamentals, food and fiber crops 338 Ib ai/acre 80 acres 0.6 1 1 2 5 52 90
y groundct‘)otfm data) (3)9 ornamentals, food and fiber crops 320 |b ai/acre 128 acres 0.4 <0.1 1 1 4 35 60
ornamentals, food and fiber crops 320 |b ai/acre 80 acres 0.7 1 1 2 6 55 95
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Table 6. Non-cancer Intermediate-term M etam Sodium Occupational Handler Risk Summary

Application Area Trested Derma MOEs Inhalation MOEs
Exposure Scenario Crop or Target ? b L . PPE- . OV Respirator
Rate Daily Baseline | PPE-G GDL Eng Cont | Baseline 90% PF Eng Cont|
L oader/Applicator
small areas of ornamentdls, food, |53 11 4/ecre 5 aves 0.1 2 3 NA 31 310 NA
fiber crops
small areas of ornamentals, food, | 5oz 1y joore | 05 ares 1 16 25 NA 310 3,100 NA
fiber crops
ornamentds, food and fiber crops 338 |b ai/acre 128 acres <0.1 <0.1 <0.1 NA 2 19 NA
ornamentals, food and fiber crops 338 |b ai/acre 80 acres <0.1 <0.1 <0.1 NA 3 30 NA
omamentals, food and fiber crops, | 390 1y jare | 128ames | <01 | <01 | <01 NA 2 20 NA
orchard (replant/transplant)
ornamentals, food and fiber croj .
Transferring Liquids from Tank Delivery orchard (replant/transplant) PS | s201baae 80 acres <01 | <01} <01 NA 3 32 NA
Truck to Shank Injection Equipment BR ™
(mechanical transfer system) and then pea”“tscfﬁiv m::;‘:ep“b e 633lbajacre | 128aes | <01 | 1 1 NA 10 100 NA
applying them via Shank Injection s (CBR e
Equipment (using PHED groundboom peantits (CBR susceptible 633Ibalacre | 80 acres 0.1 1 1 NA 16 160 NA
MLA open cab data) (4) ¢ cultivators)
cotton, soybeans, sugar beets 38 |b ai/acre 128 acres 0.1 1 1 NA 17 170 NA
cotton, soybeans, sugar beets 38 |b ai/acre 80 acres 0.1 1 2 NA 27 270 NA
peanuts (CBR susceptible Ribalacre | 128 ares 0.1 1 2 NA 20 200 NA
cultivators)
peanuts (CBR susceptible Rlbalare | 80acres 0.1 2 3 NA 2 320 NA
cultivators)
wheat, barley 31.7 Ib ai/acre 128 acres 0.1 1 2 NA 20 200 NA
wheat barley 317 1b a/acre 80 acres 01 2 3 NA 32 320 NA
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Table 6. Non-cancer Intermediate-term M etam Sodium Occupational Handler Risk Summary

Application Area Trested Derma MOEs Inhalation MOEs
Exposure Scenario Crop or Target ? b L . PPE- . OV Respirator
Rate Daily Basdline | PPE-G G.DL Eng Cont | Baseline 90% PF Eng Cont
small areas of ornamentdls, food, | g3 11 4/cre 5 ares NA NA NA 1 NA NA 110
fiber crops
small areas of omamentals, f00d, | 55311 e | 05 acres NA NA NA 10 NA NA 1,100
fiber crops
ornamentals, food and fiber crops 338 Ib ai/acre 128 acres NA NA NA <0.1 NA NA 7
ornamentds, food and fiber crops 338 |b ai/acre 80 acres NA NA NA <0.1 NA NA 11
omamentals, food and fiber crops, | 3501, qijaere | 128 acres NA NA NA <01 NA NA 7
orchard (replant/transplant)
ornamentals, food and fiber crops, !
Transferring Liquids from Tank Delivery orchard (replant/transplant) p 320 |b ai/acre 80 acres NA NA NA <0.1 NA NA 12
Truck to Shank Injection Equipment :
(mechanical transfer system) and then pea””tscﬁiﬁ;;‘;wp“ ble 633Ibai/acre | 128 ares NA | Na NA <01 NA NA 37
applying them via Shank Injection S (CBR bl
Equipment (using PHED groundboom peanuts ( i ats‘:scep 1ole 633Ibalacre | 80 acres NA NA NA 1 NA NA 59
MLA with closed cab) (4b) ® cultivators) :
cotton, soybeans, sugar beets 38 |b ai/acre 128 acres NA NA NA 1 NA NA 62
cotton, soybeans, sugar beets 38 |b ai/acre 80 acres NA NA NA 1 NA NA 99
peanuts (CBR susceptible 32 Ib ai/acre 128 acres NA NA NA 1 NA NA 73
cultivators)
peanuts (CBR susceptible RIbalacre | 80 acres NA | Na NA 1 NA NA 120
cultivators)
wheat, barley 31.7 Ib ai/acre 128 acres NA NA NA 1 NA NA 74
wheat, barley 31.7 Ib ai/acre 80 acres NA NA NA 1 NA NA 120
Transferring Water Soluble Liquids from ornamentals, food and fiber crops 338 Ib ai/acre 128 acres <01 | <01 <0.1 NA 19 NA
Tank Delivery Truck to Rotary Tiller - -
Equipment (mechanical transfer system) ornamentals, food and fiber crops 338 |b ai/acre 80 acres <0.1 <0.1 <0.1 NA 3 30 NA
and then applying them via Rotary Tiller ornamentals, food and fiber crops | 320 Ibai/acre | 128 acres <01 |<01] <01 NA 2 20 NA
Equipment (using PHED groundboom - -
MLA with open cab) (5a) ¢ ornamentals, food and fiber crops 320 Ib ai/acre 80 acres <01 | <01 <0.1 NA 3 32 NA
Transferring Liquids from Tank Delivery ornamentals, food and fiber crops | 338Ibai/acre | 128 acres NA NA NA <01 NA NA 7
Truck to Rotary Tiller Equipment - -
(mechanical transfer system) and then ornamentals, food and fiber crops 338 |b ai/acre 80 acres NA NA NA <01 NA NA 11
applying them via Rotary Tiller ornamentals, food and fiber crops 320 Ib ailacre 128 acres NA NA NA <0.1 NA NA 7
Equipment (using PHED groundboom
MLA with closed cab) (5b) ¢ ornamentals, food and fiber crops 320 Ib ai/acre 80 acres NA NA NA <0.1 NA NA 12
) (5b)

Chemigation Monitor

Monitoring Chemigation Applications
Using Liquid Formulation (6)

No Metam Sodium specific data is available for this scenario.

Irrigator

Irrigating Following Shank Injection
Applications (7)

No Metam Sodium specific data is available for this scenario.




Table 6. Non-cancer Intermediate-term M etam Sodium Occupational Handler Risk Summary

Application Area Trested Dermal MOEs Inhalation MOEs
Exposure Scenario Crop or Target ? b L . PPE- . OV Respirator
Rate Daily Baseline | PPE-G GDL Eng Cont | Baseline 90% PF Eng Cont|
Mixer/Loader/Applicator
Mixing/Loading/Applying Liquids via !
Sprinkling Can (using ORETF hose-end small aressf‘i’ge‘:r;z“mtds food, | 121b alf/t1000 1000 & ft 4 ND ND NF 550 No Data NF
data - occupationa) (8) ps <
Mixing/L oading/Applying Water Soluble | small areas of omamentdls, food, | 55y gijare | 5 acres 02 |<o1| 1 NF 40 400 NF
Liquids via hose-proportioner (using fiber crops
ORETF LCO hand-gun data - small areas of ornamentals, food, }
occupationd) (9) fiber crops 350 Ib ai/acre 0.5 acres 2 3 6 NF 400 4,000 NF
Mixing/Loading/Applying Water Soluble ' '
Liquids via power sprayer (using ORETF dra nedﬂquoa::r“ :ssdm and 350 Ib ai/acre 5 acres No intermediate-term handler MOEs were caculated for this scenario.
L CO hand-gun data - occupationa) (10)
Mixing/Loading/Applying Liquids via 0,012 Ib aifcu
cement mixer (using PHED Mixer/Loader potting soil ’ i S cu ft No intermediate-term handler MOEs were caculated for this scenario.
data for Open-pour Liquids) (11)
Mixing/Loading/Applying Liquids via 0,012 Ib ai/cu
shredder (using PHED Mixer/Loader data potting soil ' i 5 cuft No intermediate-term handler MOEs were calculated for this scenario.
for Open-pour Liquids) (12)
Mixing/L oading/Applying Liquid with sewer roots 0212 Ibaifgal | 1350 gallons | 0.3 36 49 NF 310 3,100 NF
Foaming Equipment (using PHED
Mixer/Loader data for Open-pour .
Liquids) (13) Ssewer roots 0.212 1b ai/ga 675 gallons 0.6 73 99 NF 610 6,100 NF
Mixing/Loading/Applying Liquids via 16 Ib /1000
Open Pour (using PHED Mixer/Loader tree replanting o ft 1000 «q ft No intermediate-term handler MOEs were calculated for this scenario.

MOEs that do not exceed HED’ s level of concern are shown in bold.

Target for all cropsisthe soil except for turf, which may be applied to the foliar surface when the goal isto destroy the existing turf.

Application rates are the maximum application rates determined from EPA registered |abels for metam sodium.
Amount handled per day values are HED estimates of acres, square feet, or cubic feet treated or gallons applied based on Exposure SAC SOP #9

“Standard Values for Daily Acres Treated in Agriculture,” industry sources, and HED estimates.

Footnotes

*

NA Not Applicable
ND No Data

NF Not Feasible

a

b

c

d

May over estimate exposure, PHED datais based on open pour mixing/loading.

Dermal Baseline: Long-sleeve shirt, long pants, and no gloves

PPE-G:

PPE-G,DL.:

Eng Controls:
Inhalation Baseline:
OV Respirator:

Baseline plus chemical-resistant gloves.

Coverallsworn over long-sleeve shirt and long pants, chemical-resistant gloves
Closed mixing/loading system or enclosed cab
No respirator
NIOSH/M SHA -approved cartridge or cannister respirator with an organic-vapor removing filter and dust/mist prefilter.
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2.1.4 Non-cancer MITC Handler Exposure and Risk Assessment

The occupational handler exposure and non-cancer risk cdculationsfor MITC are presented in
this section.

2.1.4.1 Non-cancer MITC Handler Exposure and Risk Calculations

The inhdation MOEs for MITC were caculated using the following "Route-Specific Inhaation
MOE" equation:

Where:
NOAEL (ugim®) x D
MQE = 4
) ) Human MV 4s a1
Inhalation Exposure Concentration (ugm>) x Dy x
Human MV pp o

Where:

NOAEL = Inhalation endpoint of concern for MITC in (ug/nr)

Dy = Duration of daily animal exposure in study (hrs/day)

Inhal Exp Con = Inhal ation exposure concentration from the MITC handler studies (ug/m®)

Dy = Duration of daily human exposure (hrs/day)

MV acruaL = Minute Volume for exposure scenario (L/min)

M Vgesr = Minute Volume at rest (L/min)

(Equation is based on 6/10/98 HED memo from J. Whaan/HED to M. Staskowski/HED, Inhalation
Risk Characterizations with Aggregate Risk Index)

This equation accounts for the differencesin the duration of daily exposure for animas (D,) and
humans (D), and the increased respiration and exposure that results from the increased activity.  The
sources used for this assessment expressed the NOAEL and human exposure air concentrationsin
ppm, Hg/L, and pg/nt (i.e. HIARC endpoints and exposure data).  When MOEs were calculated
these vaues were dl converted to pg/n?.

2.1.4.2 Non-cancer MITC Risk Summary

All of the non-cancer risk data for occupational MITC exposure utilized in this assessment are
included in Appendix C.

Short- and Intermediate-ter m Inhalation Risks

For the agricultural crop scenarios using MITC-specific data, MOEs are less than 100 for the
following scenarios:
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Scenario 2a: Applying Liquidsvia Shank Injection Equipment - Personal Sampler Pumps
(enclosed cab with charcoal filter) MRID# 42968402
. ornamentass, food, and fiber crops, turf (sod farms/golf courses) at 338 |b ai/acre and
320 1b ai/acre

Scenario 2b: Applying Liquidsvia Shank Injection Equipment - Personal Sampler Pumps
(enclosed cab with cellulosefilter) M RID# 42968402
. small areas of ornamentals, food, fiber crops, seed beds, plant beds, lawns at 523 Ib
alacre
. tobacco plant beds at 412 |b ai/acre and 387 Ib ai/acre
. ornamentass, food, and fiber crops, turf (sod farms/golf courses) at 338 |b ai/acre and
320 1b ai/acre
. orchards (replant/transplant) at 320 |b ai/acre
. peanuts-CBR susceptible cultivators at 63.3 Ib a/acre
. cotton, soybeans, sugar beets at 38 Ib al/acre
. peanuts-CBR resstant cultivators at 32 Ib al/acre
. whest, barley at 31.7 |b a/acre

Scenario 2d: Applying Liquidsvia Shank I njection Equipment - In-cab Sampler Pumps
(enclosed cab with charcoal filter) MRID# 45123902 and 45703703
. small areas of ornamental's, food, fiber crops, seed beds, plant beds, lawns at 523 b
alacre
. tobacco plant beds at 412 |b ai/acre and 387 Ib ai/acre
. ornamentals, food, and fiber crops, turf (sod farms/golf courses) at 338 Ib ai/acre and
320 Ib ai/acre
. orchards (replant/transplant) a 320 |b ai/acre
. peanuts-CBR susceptible cultivators at 63.3 |b ai/acre

Scenario 3a: Applying Liquidsvia Rotary Tiller Equipment - Personal Sampler Pumps
(enclosed cab with charcoal filter) MRID# 42968402
. ornamentass, food, and fiber crops, turf (sod farms/golf courses) at 338 |b ai/acre and
320 1b ai/acre

Scenario 3b: Applying Liquidsvia Rotary Tiller Equipment - Personal Sampler Pumps
(enclosed cab with cellulosefilter) M RID# 42968402
. ornamentals, food, and fiber crops, turf (sod farms/golf courses) at 338 |b ai/acre and
320 Ib a/acre

Scenario 4c: Transferring Liquidsfrom Tank Ddivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (enclosed
cab with charcoal filter) MRID# 45123902
. small areas of ornamentals, food, fiber crops, seed beds, plant beds, lawns at 523 Ib
alacre
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. tobacco plant beds at 412 |b ai/acre and 387 Ib ai/acre

. ornamentals, food, and fiber crops, turf (sod farms/golf courses) at 338 Ib ai/acre and
320 Ib a/acre

. orchards (replant/transplant) a 320 |b ai/acre

. peanuts-CBR susceptible cultivators at 63.3 |b ai/acre

. cotton, soybeans, sugar beets at 38 Ib ai/acre

For the mixer/loader/gpplicator scenariosin commercid and smal scae agriculturd settings,

HED currently has no data on exposure to MITC when using handheld equipment. Therefore, the risks
to handlers were not assessed at thistime.
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Table 7: Non-cancer Short- and Intermediate-term MITC Handler Risk Summary

cultivators)

Time MViera - Inhalation MOEs
Application Exposed per |[Minute Volume
Exposure Scenario Crop or Target® PP Day for Exposure for oV
Rate® : ; Baselin
Scenario Scengrlo Respirator
(hrs/day) © (L/min) e 90% PF
oader
small areas of ornamentals,
food, fiber crops, seed beds, |523Ib ai/acre 1 16.7 140 1400
plant beds, lawns
tobacco plant beds 412 |b ai/acre 3 16.7 59 590
tobacco plant beds 387 |b ai/acre 3 16.7 63 630
ornamentals, food and fiber
crops, turf (sod farm/golf 338 b ai/acre 8 16.7 27 270
Transferring Water Soluble course)
Liquids from Tank Delivery ornamentals, food and fiber
Truck to Shank Injection crops, orchard )
) 20 | 16.7 2 2
Equipment (closed system): | (replant/transplant), turf (sod 3201bai/acre 8 6 8 80
MRID# 42968402 (1a) farm/golf course)
peanuts (CBR susceptible s 3 djacre| 8 16.7 140 1400
cultivators)
cotton, soybeans, sugar beets | 38 1b ai/acre 8 16.7 240 2400
peanuts (CBR resistant 32 b ailacre 8 16.7 280 2800
cultivators)
wheat, barley 31.7 Ib ai/acre 8 16.7 290 2900
Transferring Water Solubl ornamentals, food and fiber
.ran. ermng er o.u € crops, turf (sod farm/golf 338 Ib ai/acre 8 16.7 16 160
Liquids from Tank Delivery
) course)
Truck to Rotary Tiller -
. . ornamentals, food and fiber
Equipment (closed system): turf (sod farmigolf  |3201b ai/ 8 16.7 17 170
MRID# 42958401 (1b) crops, turf (sod farm/go ai/acre .
course)
tobacco plant beds 412 |b ai/acre 3 16.7 46 460
tobacco plant beds 387 Ib ai/acre 3 16.7 49 490
_ ornamentals, food and fiber {0, /e 8 167 21 210
Transferring Water Soluble crops, turf (sod farm)
Liquids from Tank Delivery ornamentals, food and fiber
Truck to Pick-up Truck and crops, orchard 320 b si/acre 8 16.7 2 220
subsequent transfer to (replant/transplant), turf (sod
Sprinkler irrigation Nurse farm)
Tank (closed system): MRID# | peanuts (CBR susceptible .
42968402 and 42958401 (1c) cultivators) 63.3 |b ai/acre 8 16.7 110 1100
wheat, barley 31.7 Ib ai/acre 8 16.7 220 2200
peanuts (CBRresistant | o5 1 i/acre 8 167 220 2200
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Table 7: Non-cancer Short- and Intermediate-term MITC Handler Risk Summary

Time MVacra - Inhalation MOEs
. Exposed per |[Minute Volume
. Application
Exposure Scenario Crop or Target? Rate Day for Exposure for _ oV
Scenario Scenario Baselin Respirator
(hrs/day) © (L/min) e 90% PF
Transferring Water Soluble | ornamentals, food and fiber .
Liquids from Tank Delivery crops, turf (sod farm) 320 1b ai/acre 8 16.7 22 220
Truck to Pick-up Truck and ]
. tals, f f )
subsequent transfer to Drip ornamentals, food and fiber 239 1b ai/acre 8 16.7 30 300
o crops, turf (sod farm)
Irrigation Nurse Tank:
surrogate data from MRID# cotton, soybeans, sugar beets | 38 |b ai/acre 8 16.7 190 1900

42968402 and 42958401 (1d)
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Table 7: Non-cancer Short- and Intermediate-term MITC Handler Risk Summary

Time MViera - Inhalation MOEs
Application Exposed per |[Minute Volume
Exposure Scenario Crop or Target® ppRaIe . Day for Exposure for _ oV
Scenario Scenario Baselin Respirator
(hrs/day) © (L/min) e 90% PF
Applicator: Personal Pump Samplers
small areas of ornamentals,
food, fiber crops, seed beds, |523Ib ai/acre 1 8.3 270 NA
plant beds, lawns
tobacco plant beds 412 |b ai/acre 3 8.3 110 NA
tobacco plant beds 387 Ib ai/acre 3 8.3 120 NA
ornamentals, food and fiber
) crops, turf (sod farm/golf 338 |b ai/acre 8 8.3 52 NA
Applying Water Soluble course)
Liquids via Shank Injection -
Equipment-Personal Sampler ornamentals, food and fiber
! , orch .
Pumps (enclosed cab with crops, orchard 320 1b ai/acre 8 8.3 55 NA
charcoal filter): MRID# (replant/transplant), turf (sod
42968402 (22) farm/golf course)
peanuts (CBR susceptible {5 o\ oi/ocre 8 83 280 NA
cultivators) ' '
cotton, soybeans, sugar beets | 38 1b ai/acre 8 8.3 460 NA
peanuts (CBRresistant | o) 1 i/acre 8 83 550 NA
cultivators) '
wheat, barley 31.7 Ib ai/acre 8 8.3 550 NA
small areas of ornamentals,
food, fiber crops, seed beds, |523Ib ai/acre 1 8.3 40 NA
plant beds, lawns
tobacco plant beds 412 Ib ai/acre 3 8.3 17 NA
tobacco plant beds 387 Ib ai/acre 3 8.3 18 NA
ornamentals, food and fiber
) crops, turf (sod farm/golf 338 |b ai/acre 8 8.3 7.7 NA
Applying Water Soluble course)
Liquids via Shank Injection -
Equipment-Personal Sampler ornamentals, food and fiber
Pumps (enclosed cab with crops, orchard 320 |b ai/acre 8 8.3 8.1 NA
cellulosefilter): MRID# (replant/transplant), turf (sod
42968402 (2b) farm/golf course)
peanuts (CBR susceptible 63.3 |b ai/acre 8 8.3 a1 NA
cultivators) ' '
cotton, soybeans, sugar beets | 38 b ai/acre 8 8.3 68 NA
peanuts (CBRresistant | )| i e 8 83 81 NA
cultivators) ’
wheat, barley 31.7 |b ai/acre 8 8.3 82 NA
small areas of ornamentals,
Applying Water Soluble food, fiber crops, seed beds, |523Ib ai/acre 1 8.3 82 820
Liquids via Shank Injection plant beds, lawns
Equipment-Personal Sampler tobacco plant beds 412 |b ai/acre 3 8.3 35 350
Pumps (open cab): MRID# tobacco plant beds 387 Ib ai/acre 3 8.3 37 370
42968402 (2c)
ornamentals, food and fiber 338 |b si/acre 8 8.3 16 160

crops, turf (sod farm/golf
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Table 7: Non-cancer Short- and Intermediate-term MITC Handler Risk Summary

course)

Time MViera - Inhalation MOEs
. Application Exposed per |[Minute Volume
Exposure Scenario Crop or Target? Rate Day fc_;r Exposurg for _ oV
Scenario Scenario Baselin Respirator
(hrs/day) ° (L/min) e 90% PF
Course)
ornamentals, food and fiber
crops, orchard .
(repl ant/traFr)lspIant), turf (sod 3201b aifacre 8 83 17 170
farm/golf course)
peanuts (CBR susceptible o o) i jacre 8 83 85 850
cultivators)
cotton, soybeans, sugar beets | 38 |b ai/acre 8 8.3 140 1400
peanuts (CBRresistant {5 1) i/acre 8 8.3 170 1700
cultivators)
wheat, barley 31.7 Ib ai/acre 8 8.3 170 1700
small areas of ornamentals,
food, fiber crops, seed beds, |523 b ai/acre 1 8.3 65 NA
plant beds, lawns
tobacco plant beds 412 b ai/acre 3 8.3 28 NA
tobacco plant beds 387 Ib ai/acre 3 8.3 29 NA
ornamentals, food and fiber
. crops, turf (sod farm/golf 338 b ai/acre 8 8.3 13 NA
Applying Water Soluble
o ) o course)
Li qu.l ds via Shank Injection ornamental s, food and fiber
Equipment-In-cab Sampler crops, orchard
Pumps (enclosed cab with (replant/tranéplant) turf (sod 320 1b ai/acre 8 8.3 13 NA
charcoal filter): MRID# farmigolf COLjrse)
45123902 and 45703703 (2d) -
peanuts (CBR susceptible e, 1) Jijacre 8 8.3 67 NA
cultivators)
cotton, soybeans, sugar beets | 38 |b ai/acre 8 8.3 110 NA
peanuts (CBRresistant {5 1) /e 8 83 130 NA
cultivators)
wheat, barley 31.7 |b ai/acre 8 8.3 130 NA
Applying Water Soluble ornamentals, food and fiber
LiquidsviaRotary Tiller crops, turf (sod farm/golf 338 b ai/acre 8 8.3 20 NA
Equipment-Personal Sampler course)
Pumps(enclosed cab with ornamental s, food and fiber
charcoal filter): MRID# crops, turf (sod farm/gol f 320 1b ai/acre 8 8.3 21 NA
42958401 (3a) course)
ornamental s, food and fiber
Applying Water Soluble crops, turf (sod farm/golf 338 Ib ai/acre 8 8.3 19 NA
LiquidsviaRotary Tiller course)
[Equipment (enclosed cab with | ornamentals, food and fiber
cellulose filter): 42958401 (3b) crops, turf (sod farm/golf 320 |b ai/acre 8 8.3 20 NA

L oader/Applicator
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Table 7: Non-cancer Short- and Intermediate-term MITC Handler Risk Summary

Time MViera - Inhalation MOEs
Application Exposed per |[Minute Volume
Exposure Scenario Crop or Target® PP Day for Exposure for oV
Rate® : ; Baselin
Scenario Scengrlo Respirator
(hrs/day) © (L/min) e 90% PF
small areas of ornamentals,
food, fiber crops, seed beds, |523Ib ai/acre 1 8.3 52 NA
plant beds, lawns
tobacco plant beds 412 |b ai/acre 3 8.3 22 NA
tobacco plant beds 387 Ib ai/acre 3 8.3 24 NA
) ornamentals, food and fiber
T.ran.sferrlng Water SO! uble crops, turf (sod farm/golf 338 |b ai/acre 8 8.3 10 NA
Liquids from Tank Delivery
Truck to Shank Injection course)
. ornamentals, food and fiber
Equipment (closed system) crons. orchard
and then applying them via PS, 320 1b ai/acre 8 8.3 11 NA
o . (replant/transplant), turf (sod
Shank Injection Equipment farmigolf course)
(enclosed cab with charcoal C?BR ™
filter): MRID# 45123002 (4c) | Peanuts (CBRsusceptible  Joo o) e 8 8.3 54 NA
cultivators)
cotton, soybeans, sugar beets | 38 |b ai/acre 8 8.3 90 NA
peanuts (CBR resistant 32 b ai/acre 8 8.3 110 NA
cultivators)
wheat, barley 31.7 Ib ai/acre 8 8.3 110 NA
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Table 7: Non-cancer Short- and Intermediate-term MITC Handler Risk Summary
Time MVacra - Inhalation MOEs
. Application Exposed per |[Minute Volume
Exposure Scenario Crop or Target? Rate Day fc_;r Exposurg for _ oV
Scenario Scenario Baselin Respirator
(hrs/day) ° (L/min) e 90% PF
Chemigation Monitor
tobacco plant beds 412 |b ai/acre 3 8.3 83 830
tobacco plant beds 387 Ib ai/acre 3 8.3 89 890
om?oszlt?'usr’f fg;‘; ?Zrdr;)' ber 1338 Ib aifacre 8 8.3 38 380
Monitoring Water Soluble ornamentals, food and fiber
Liquid Chemigation crops, orchard i
app?lications: I\?RI D# (replant/tr:nsplant), turf (sod 3201bai/acre 8 83 40 400
45123902, 42968402, and farm)
42958401 (6) pea””tscﬁft?vRats;‘rss‘;ept' ble o3 31b aifacre 8 8.3 200 2000
wheat, barley 31.7 Ib ai/acre 8 8.3 410 4100
peanuts (CBRresistant | o5 |, i jacre 8 8.3 400 4000
cultivators)
Irrigator
small areas of ornamentals,
food, fiber crops, seed beds, |523Ib ai/acre 1 8.3 170 1700
plant beds, lawns
tobacco plant beds 412 b ai/acre 3 8.3 73 730
tobacco plant beds 387 Ib ai/acre 3 8.3 78 780
ornamentals, food and fiber
crops, turf (sod farm/golf 338 |b ai/acre 8 8.3 34 340
course)
Irrigating Following Shank ornamentals, food and fiber
finjection Application: MRID# crops, orchard .
1151239022?1d 45703703 (7) | (repl ant/tra?wspl ant), turf (sod 3201b ai/acre 8 83 ® 350
farm/golf course)
pea””tsc(ui?vR ats(;’rs;ept' ble o3 310 aifacre 8 8.3 180 1800
cotton, soybeans, sugar beets | 38 1b ai/acre 8 8.3 300 3000
peanuts (CBR resistant 32 b ailacre 8 8.3 350 3500
cultivators)
wheat, barley 31.7 Ib ai/acre 8 8.3 360 3600
Mixer/Loader/Applicator
small areas of ornamentals,
Mixing/Loading/Applying food, fiber crops, seed beds, |121bai/1000 | No MITC specific exposure datais available for this
Liquids via Sprinkling Can plant beds, tobacco plant sq ft scenario
using ORETF hose-end data - beds, lawns
occupational) (8) . . 41bai/1000 | No MITC specific exposure datais available for this
potting soil )
sq ft scenario




Table 7: Non-cancer Short- and Intermediate-term MITC Handler Risk Summary

Time MVacra - Inhalation MOEs
Application Exposed per |[Minute Volume
Exposure Scenario Crop or Target® PP Day for Exposure for oV
Rate® . ; Baselin
Scenario Scengrlo Respirator
(hrs/day) © (L/min) e 90% PF
small areas of ornamentals,
food, fiber crops, seed beds, )
Mixing/Loading/Applying P 350 |b ai/acre
Water Soluble Liquids vi plant beds, tobacco plant
ater solubleLiquids via beds, lawns No MITC specific exposure datais available for this
hose-proportioner (using o - - scenario
ORETF LCO handgun data- | SM&' @r€as ot ornamentals,
occupational) (9) food, fiber crops, seed beds, 350 |b ai/acre
plant beds, tobacco plant
beds, lawns
Mixing/Loading/Applying
Water Soluble LI_qUIdS via drained water bodies and ) No MITC specific exposure datais available for this
power sprayer (using ORETF shorelines 350 Ib ai/acre scenario
LCO hand-gun data -
occupational) (10)
Mixing/Loading/Applying
Liquids via cement mixer . . . . .
(using PHED Mixer/L oader potting soil 0.012 Ib ai/cu | No MITC specific expscs:r:aer(i:lstals available for this

data for Open-pour Liquids)
(1)

ft
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Table 7: Non-cancer Short- and Intermediate-term MITC Handler Risk Summary

Time MViera - Inhalation MOEs
Application Exposed per |[Minute Volume
Exposure Scenario Crop or Target® PP Day for Exposure for oV
Rate® . ; Baselin
Scenario Scengrlo Respirator
(hrs/day) © (L/min) e 90% PE
Mixing/Loading/Applying
Liquidsvia shredder (using otting soil 0.012 b ai/cu | No MITC specific exposure datais available for this
PHED Mixer/Loader datafor P 9 ft scenario
Open-pour Liquids) (12)
Mixing/Loading/Applying
fauid wi i sewer roots 0.212 Ib ai/gal
L|gwd with Foammg No MITC specific exposure datais available for this
Equipment (using PHED .
. scenario
Mixer/Loader data for Open- Sewer roots 0.212 Ib ai/gal
pour Liquids) (13)
Mixing/Loading/Applying
Liquids via Open Pour (using tree replantin 16 1b ai/1000 | No MITC specific exposure datais available for this
PHED Mixer/Loader datafor P g sq ft scenario
Qpen-pour Liguids) (14)
* MOEs that do not exceed HED’ s level of concern are shown in bold.

NA Not Applicable

a
existing turf..

b Application rates are the maximum application rates determined from EPA registered |abels for metam sodium.

Time exposed per day (hrs/day) varies with scenario as follows:
. All agricultural crops are expected to be treated for 8 hours per day based on 80 to 128 acres (shank injection), 350

acres (sprinkler irrigation), 100 acres (drip irrigation) being treated per day. This also includes golf course turf
based on atelone field volatility study (MRID 451207), 9 holes irregular shaped fairways (20.4 acres ) were treated

in 11 hours using tractor-drawn shank injection.
. Tobacco plant beds are expected to be treated for no more than 3 hours per day based on 20 to 40 acres being

treated per day.

Target for all cropsisthe soil except for turf, which may be applied to the foliar surface when the goal is to destroy the

. Small areas of ornamentals, food, fiber crops, seed beds, plant beds, lawns are expected to be treated for 1 hour per

day based on 0.5to 5 acres treated per day.
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2.15 Cancer Metam Sodium Handler Exposure and Risk Assessment

This section presents the occupationa handler exposure and cancer risk assessment from
metam sodium.

2.1.5.1 Cancer Metam Sodium Handler Exposure and Risk Calculations

Cancer risks resulting from exposures to metam sodium were calculated using alinear low-dose
extrapolation approach in which a Lifetime Average Daily Dose (LADD) isfirgt calculated and then
compared with aQ,* that has been calculated for metam sodium based on dose response data (Q,* =
1.98 x 10" (mgkg/day)™). Absorbed average daily dose (ADD) levels were used as the basis for
caculating the LADD vaues. Section 2.1.3.1 describes how the ADD vaues werefirgt caculated for
the non-cancer MOES. These values adso serve as the basis for the cancer risk estimates. Dermd and
inhaation ADD vaues were first added together to obtain combined ADD vaues. LADD vaues were
then calculated and compared to the Q,* to obtain cancer risk estimates.

Lifetime Average Daily Dose: To caculate the carcinogenic risk from absorbed average
daily dose, the values must be amortized over the working lifetime of occupationd handlers. Current
use patterns indicate that application occurs once per crop cycle (preplant/pre-transplant). HED
considered two distinct handler populationsin the cancer risk assessment:

. medium- to smal-scae growers who would handle metam sodium approximeately 5
days per year, and
. commercid (for-hire) applicators and large-scae private growers (e.g., cooperatives)

who would handle metam sodium gpproximately 20 days per year.

Finally, a 35 year career and a 70 year lifespan were used to complete the calculations. LADD vaues
were caculated using the following equation:

LM:ADDILW“F"WM,.E:W"M"
365 Days per Year Lifetime

Where:

Lifetime Average Daily Dose = The amount as absorbed dose received from
exposure to a pesticide or degradate in agiven
scenario over alifetime (mg/kg/day, also referred to
as LADD);

Average Daily Dose = The amount as absorbed dose received from
exposure to a pesticide or degradate in agiven
scenario on adaily basis (mg/kg/day, also referred to
as ADD);

Exposure Frequency = The annual frequency of exposure to an individual
(daysl/year);
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Exposure Duration = The amount of alifetime that an individual is exposed

(35 years for Occupational); ad
Lifetime = The average life expectancy of an individual (70 years).

Cancer Risks: Findly, cancer risk caculations were completed by comparing the LADD
vauesto the Q;* for metam sodium (Q,* = 1.98 x 10 (mg/kg/day) ™). Small- and medium-scale
growers were estimated to handle metam sodium for 5 days per year and commercid handlers or
large-scale growers were estimated to handler metam sodium for 20 days per year. Cancer risks were
caculated usng the following equation:

Cancer Risk = LADD x QI+

Where:

Cancer Risk = Probability of excess cancer cases over alifetime
(unitless);

Lifetime Average Daily Dose = The amount as absorbed dose received from
exposure to a pesticide or degradatein agiven
scenario over alifetime (mg//kg/day); and

Q. = Quantitative dose response factor used for linear,
low-dose response cancer risk calculations
(mg/kg/day)™.

HED has defined arange of acceptable cancer risks based on a policy memorandum issued in
1996 by then Office of Pesticide Programs director, Mr. Dan Barolo. This memo refersto a
predetermined quantified "level of concern” for occupationa carcinogenic risk. In summary, this policy
memo indicates occupationa carcinogenic risksthat are 1 x 10° or lower require no risk management
action. For those chemicas subject to reregigration, HED isto carefully examine uses with estimated
risksin the 10° to 10 range to seek ways of cost-effectively reducing risks. If carcinogenic risks are
in this range for occupationa handlers, increased levels of persona protection would be warranted asis
commonly applied with non-cancer risk estimates (e.g., additional PPE or engineering contrals).
Carcinogenic risks that remain above 1.0 x 10" at the highest level of mitigation appropriate for that
scenario remain a concern.

2.1.5.2 Metam Sodium Cancer Risk Summary

Metam sodium cancer risks for noncommer cial handlers and commer cial handlers are
summarized below in Tables 8 and 9, respectively. All the cancer risk calculations for occupationa
handlers exposed to metam sodium completed in this assessment are included in the gppendices.  For
cancer risk estimates, it was assumed that noncommercia and commerciad handlers are exposed for 5
and 20 days/year respectively.

Cancer risks for noncommercial handlers are grester than 1.0 x 10 a maximum feesible
mitigation for the following handler scenarios
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Scenario 1a: Trandferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system)

. orchards (replant/transplant) at 100 acres treated per day (320 |b ai/acre)

. turf (sod farms) at 100 acres treated per day (252 |b ai/acre)

Scenario 1b: Transferring Liquidsfrom Tank Ddivery Truck to Rotary Tiller Equipment
(mechanical transfer system)
. turf (sod farms) at 100 acres treated per day (252 |b ai/acre)

Scenario 1c: Transferring Liquidsfrom Tank Délivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler Irrigation Nurse Tank (mechanical transfer system)
. orchards (replant/transplant) at 350 acres treated per day (320 Ib ai/acre)
. turf (sod farms) at 350 acres treated per day (252 1b ai/acre)
. wheat, barley at 350 acres treated per day (162 Ib ai/acre)
. ornamentass, food, and fiber crops at 350 acres treated per day (108 Ib ai/acre)

Scenario 1d: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system)
. turf (sod farms) at 100 acres treated per day (252 |b ai/acre)

Scenario 1f: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system) - (Sodium
tetrathiocar bonate study used as surrogate data Study # 770AA11)

. turf (sod farms) at 100 acres treated per day (252 |b ai/acre)

Scenario 2: Applying Liquidsvia Shank Injection Equipment (usng PHED groundboom data)
. tobacco plant beds at 100 acres treated per day (387 Ib ai/acre)

Scenario 4a: Trandferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA open cab data)

. tobacco plant beds at 100 acres treated per day (387 |b ai/acre)

. orchards (replant/transplant) at 100 acres treated per day (320 |b ai/acre)

. turf (sod farms) at 100 acres treated per day (252 |b ai/acre)

. whest, barley at 100 acres treated per day (162 |b al/acre)

. ornamentals, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

Scenario 4b: Transferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA closed cab data)
. small areas of ornamentds, food, fiber crops, seed beds, plant beds, lawvns at 5 acres
treated per day (523 Ib ai/acre)
. tobacco plant beds at 100 acres treated per day (387 Ib ai/acre)
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. orchards (replant/transplant) at 100 acres treated per day (320 |b ai/acre)

. turf (sod farms) at 100 acres treated per day (252 |b ai/acre)

. turf (golf courses) at 20 acres treated per day (252 Ib al/acre)

. wheat, barley at 100 acres treated per day (162 Ib ai/acre)

. ornamentas, food, and fiber crops at 100 acres treated per day (108 |b ai/acre)
. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

. peanuts at 100 acres treated per day (27.5 |b ai/acre)

Scenario 5a: Transferring Liquidsfrom Tank Delivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA open cab data)

. turf (sod farms) at 100 acres treated per day (252 |b ai/acre)

. ornamentas, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

Scenario 5b: Transferring Liquidsfrom Tank Ddlivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA closed cab data)

. turf (sod farms) at 100 acres treated per day (252 |b ai/acre)

. turf (golf courses) at 20 acres treated per day (252 b al/acre)

. ornamentals, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 9: Mixing/L oading/Applying Liquids via Hose Proportioner (usng ORETF handgun
data-occupational)
. small areas of ornamentds, food, fiber crops, seed beds, plant beds, tobacco plant
beds, lawns at 5 acres treated per day (350 Ib ai/acre)

Scenario 10: Mixing/L oading/Applying Liquidsvia Power Sprayer (usng ORETF handgun
data-occupational)
. drained water bodies and shorelines at 5 acres treated per day (350 Ib ai/acre)

Cancer risks for noncommercial handlers are between 1.0 x 10 and 1.0 x 10 a maximum
feasble mitigation for the following handler scenarios:

Scenario 1a: Tranderring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system)

. smdll areas of ornamentals, food, fiber crops, seed beds, plant beds, lawns at 5 acres

treated per day (523 Ib ai/acre)

. tobacco plant beds at 20 acres treated per day (387 |b ai/acre)

. turf (golf courses) at 20 acres treated per day (252 b al/acre)

. wheat, barley at 100 acres treated per day (162 Ib ai/acre)

. ornamentas, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)
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. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)
. peanuts at 100 acres treated per day (27.5 Ib ai/acre)

Scenario 1b: Transferring Liquidsfrom Tank Ddivery Truck to Rotary Tiller Equipment
(mechanical transfer system)

. turf (golf courses) at 20 acres treated per day (252 b ai/acre)

. ornamentas, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 1c: Transferring Liquidsfrom Tank Délivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler Irrigation Nurse Tank (mechanical transfer system)
. tobacco plant beds at 20 acres treated per day (387 |b ai/acre)
. cotton, soybeans, and sugar beets at 350 acres treated per day (44.4 |b ai/acre)
. peanuts at 350 acres treated per day (27.5 Ib ai/acre)

Scenario 1d: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system)
. ornamentals, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)
. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 1e Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler Irrigation Nurse Tank (mechanical transfer system) -
(Sodium tetrathiocar bonate study used as surrogate data Study # 770AA11)

. tobacco plant beds at 20 acres treated per day (387 |b ai/acre)

. orchards (replant/transplant) at 350 acres treated per day (320 |b ai/acre)

. turf (sod farms) at 350 acres treated per day (252 |b ai/acre)

. ornamentas, food, and fiber crops at 350 acres treated per day (108 Ib ai/acre)

. cotton, soybeans, sugar beets at 350 acres treated per day (44.4 |b ai/acre)

. whest, barley at 350 acres treated per day (162 |b al/acre)

. peanuts at 350 acres treated per day (27.5 Ib ai/acre)

Scenario 1f: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system) - (Sodium
tetrathiocar bonate study used as surrogate data Study # 770AA11)

. ornamentas, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 2: Applying Liquidsvia Shank Injection Equipment (usng PHED groundboom data)
. small areas of ornamentds, food, fiber crops, seed beds, plant beds, lawns at 5 acres
treated per day (523 Ib ai/acre)
. turf (sod farms) at 100 acres treated per day (252 |b ai/acre)
. turf (golf courses) at 20 acres treated per day (252 b ai/acre)
. ornamentas, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)
. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)
. whest, barley at 100 acres treated per day (162 |b al/acre)
. peanuts at 100 acres treated per day (27.5 Ib ai/acre)
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Scenario 3: Applying Liquidsvia Rotary Tiller Equipment (usng PHED groundboom data)

. turf (sod farms) at 100 acres treated per day (252 1b ai/acre)

. turf (golf courses) at 20 acres treated per day (252 b ai/acre)

. ornamentas, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)
. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 4a: Tranderring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA open cab data)
. small areas of ornamentds, food, fiber crops, seed beds, plant beds, lawvns at 5 acres
treated per day (523 Ib ai/acre)
. turf (golf courses) at 20 acres treated per day (252 b al/acre)
. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)
peanuts at 100 acres treated per day (27.5 |b ai/acre)

Scenario 5a: Transferring Liquidsfrom Tank Delivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA open cab data)

. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 8: Mixing/L cading/Applying Liquids via Sprinkling Can (using ORETF hose-end
data-occupational)
. small areas of ornamentds, food, fiber crops, seed beds, plant beds, tobacco plant
beds, lawns at 1000 square feet treated per day (12 Ib ai/1000 ft?)
. potting soil at 1000 square feet treated per day (4 1b &i/1000 ft?)

Scenario 9: Mixing/L oading/Applying Liquids via Hose Proportioner (usng ORETF hose-end
data-occupational)
. small areas of ornamentdss, food, fiber crops, seed beds, plant beds, tobacco plant
beds, lawns at 0.5 acres treated per day (350 Ib ai/acre)

Scenario 13: Mixing/L cading/Applying Liquids with Foaming Equipment (usng PHED
Mixer/Loader data for Open-pour Liquids)
. sewer roots at 675 and 1,350 gallons (0.212 |b ai/gallon)

Cancer risks for noncommercial handlers arelessthan 1.0 x 10°® a somelevel of mitigation
for the following handler scenarios:

Scenario 11: Mixing/L oading/Applying Liquids via Cement Mixer (usng PHED
Mixer/Loader data for Open-pour Liquids)
. potting soil at 54 cubic feet treated per day (0.012 Ib ai/1000 ft°)

Scenario 12: Mixing/L oading/Applying Liquidsvia Shredder (usng PHED Mixer/L cader data

for Open-pour Liquids)
. potting soil at 54 cubic feet treated per day (0.012 Ib ai/1000 ft°)

72



Scenario 14: Mixing/L oading/Applying Liquids via Open Pour (usng PHED Mixer/L cader
data for Open-pour Liquids)
. tree replanting at 1000 square feet treated per day (16 1b ai/1000 ft?)
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Table 8: Summary of Noncommercial Handlers Cancer Risksto Metam Sodium

) Noncommercial Handler Cancer Risks
, Typical Area PPE-G-OV | PPE-G, DL-
Exposure Scenario Crop Type? Application J
Rate® Treated ® Igaseline] PPE-G |PPE-G, DL| Respirator |OVRespirator| Eng Contro
90% PF 90% PF
Mixer/L oader
small areas of seed beds, plant .

beds 5231bai/acre | 5acres |3.7E-03]9.0E-05| 8.2e-05 3.5E-05 2.8E-05 1.5E-05
tobacco plant beds 387 Ibai/acre | 20 acres |1.1E-02 J2.7E-04| 2.4e-04 1.0E-04 8.2E-05 4.5E-05
[rransferring Liquids fromTank|Qrchard replant/transplant sites | 320 b ai/acre | 100 acres §4.6E-02]1.1E-03] 1.0e03 | 4.3E-04 3.4E-04 1.8E-04
Delivery TrucktoShank I njection turf (sod farms) 252 |b ai/acre | 100 acres | 3.6E-02 |8.7E-04] 7.9e-04 3.4E-04 2.7E-04 1.5E-04
Equipment (mechanical transfer turf (golf courses) 252 |bai/acre | 20 acres |7.2E-03|1.7E-04| 1.6e-04 6.8E-05 5.3E-05 2.9E-05
system) (1a) wheat, barley 162 Ib ai/acre | 100 acres |2.3E-02 |5.6E-04| 8.2e-05 | 3.5E-05 2.8E-05 1.5E-05
ornamentals and food crops | 108 |b ai/acre | 100 acres | 1.5E-02 |3.7E-04| 3.4e-04 1.5E-04 1.1E-04 6.2E-05
cotton, soybeans, sugar beets | 44.4 b ai/acre | 100 acres | 6.3E-03 J1.5E-04] 1.4e-04 6.0E-05 4.7E-05 2.6E-05
peanuts 27.5Ibai/acre | 100 acres | 3.9E-03]9.5E-05] 8.7e-05 3.7E-05 2.9E-05 1.6E-05
ransferring Liquids from Tank turf (sod farms) 252 |b ai/acre | 100 acres | 3.6E-02 |8.7E-04| 7.9e-04 3.4E-04 2.7E-04 1.5E-04
Delivery Truck to Rotary Tiller turf (golf courses) 252 b ai/acre | 20acres |7.2E-03|1.7E-04| 1.6e-04 6.8E-05 5.3E-05 2.9E-05
quipment (mechanical transfer] ornamentals and food crops | 108 Ib ai/acre | 100 acres | 1.5E-02 |3.7E-04| 3.4e-04 1.5E-04 1.1E-04 6.2E-05
system) (1b) cotton, soybeans, sugar beets | 44.4 b ai/acre | 100 acres | 6.3E-03 [1.5E-04| 1.4e-04 | 6.0E-05 4.7E-05 2.6E-05
tobacco plant beds 387 Ibai/acre | 20 acres |1.1E-02J2.7E-04| 2.4e-04 1.0E-04 8.2E-05 4.5E-05
Irransferring Liquids from Tank | orchard replant/transplant sites | 320 Ib ai/acre | 350 acres §1.6E-01§3.9E-03] 3.5e-03 | 15E-03 1.2E-03 6.5E-04
Delivery Truck to Pick-up Truck turf (sod farms) 252 Ib ai/acre | 350 acres | 1.3E-01 |3.0E-03| 2.8e-03 1.2E-03 9.3E-04 5.1E-04
and subsequent transfer to wheat, barley ¢ 162 Ib ai/acre | 350 acres | 8.1E-02 J1.9E-03|] 1.8e-03 7.6E-04 6.0E-04 3.3E-04
Sprinkler irrigation Nurse Tank | ornamentals and food crops | 108 Ib ai/acre | 350 acres | 5.4E-02 |1.36-03] 1.2¢03 | 5.1E-04 4.0E-04 2.2E-04
mechani caltransfer system) (1¢)["cotton, soybeans, sugar beets | 44.4 1b ai/acre | 350 acres | 2.2E-02 |5.3E-04| 4.9e04 | 2.1E-04 1.6E-04 9.0E-05
peanuts 27.5Ibai/acre | 350 acres | 1.4E-02 |3.3E-04] 3.0e-04 1.3E-04 1.0E-04 5.6E-05
[ ransferring Liquids from Tank turf (sod farms) 252 Ib ai/acre | 100 acres | 3.6E-02|8.7E-04| 7.9e-04 | 3.4E-04 2.7E-04 1.5E-04

Delivery Truckto Pick-up Truck
hnd subsequent transfer toDrip] ornamentals and food crops | 108 Ib ai/acre | 100 acres | 1.5E-02 |3.7E-04] 3.4e-04 1.5E-04 1.1E-04 6.2E-05

rrigationNurseTank (mechanical
transfer system) (1d) cotton, soybeans, sugar beets | 44.4 Ibai/acre | 100 acres | 6.3E-03 |1.5E-04] 1.4e-04 | 6.0E-05 4.7E-05 2.6E-05
tobacco plant beds 387 Ibai/acre | 20 acres ND ND ND ND ND 5.9E-06
- orchard replant/transplant sites | 320 Ib ai/acre | 350 acres ND ND ND ND ND 8.6E-05

Loading Liquids to support -

Sprinkler Irrigation Applications turf (sod farms) 252 |bai/acre | 350 acres | ND ND ND ND ND 6.8E-05
(Sodium tetrathiocarbonate study wheat, barley ¢ 162 Ib ai/acre | 350 acres ND ND ND ND ND 1.0E-04
used as?;gfialti)dgg Study # ornamentals and food crops | 108 Ibai/acre | 350 acres | ND ND ND ND ND 2.9E-05
cotton, soybeans, sugar beets | 44.4 |b ai/acre | 350 acres ND ND ND ND ND 1.7E-05
peanuts 27.51bai/acre ] 350 acres ND ND ND ND ND 1.4E-05
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Table 8: Summary of Noncommercial Handlers Cancer Risksto Metam Sodium

Noncommercial Handler Cancer Risks

Typical Area
Exposure Scenario Crop Type®? Application de ] PPE'(_;'OV PPE-G, _DL'
Rate® Treated © IBaseline} PPE-G |PPE-G, DL | Respirator | OV Respirator] Eng Contro
90% PF 90% PF
Loading Liquids to support Drip turf (sod farms) 252 Ib ai/acre | 100 acres | ND ND ND ND ND 1.9E-04
Irrigation Applications (Sodium
tetrathiocarbonate study used as ornamentals and food crops | 108 Ib ai/acre | 100 acres ND ND ND ND ND 2.7E-05
surrogate data Study # 770AA11) -
an cotton, soybeans, sugar beets | 44.4 Ibai/acre| 100 acres | ND ND ND ND ND 1.2E-05
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Table 8: Summary of Noncommercial Handlers Cancer Risksto Metam Sodium

Typical

Noncommercial Handler Cancer Risks

Exposure Scenario Crop Type®? Application Area PPE-G-OV | PPE-G,DL-
Rate® Treated ® Igaseline] PPE-G |PPE-G, DL| Respirator |OVRespirator| Eng Contro
90% PF 90% PF
Applicator
small areas of seed beds, plant .
beds 523 1bai/acre | 5acres |5.5E-05]5.5E-05| 5.1e-05 2.1E-05 1.8E-05 8.5E-06
tobacco plant beds 387 Ibai/acre | 20 acres | 3.4E-04 |3.4E-04| 3.2e-04 1.3E-04 1.1E-04 5.3E-05
orchard replant/transplant sites | 320 Ib ai/acre | 100 acres | 6.8E-04 |6.8E-04| 6.3e-04 2.6E-04 2.2E-04 1.0E-04
Applying Liquids via Shank turf (sod farms) 252 [b ailacre | 100 acres | 5.36-04 |5.3E-04| 5.0e04 | 2.1E-04 1.7E-04 8.2E-05
njectionEq dutl)pmen;;tus ngzPHED turf (golf courses) 252 Ibai/acre | 20 acres |1.1E-04 J1.1E-04| 9.9e-05 4.1E-05 3.4E-05 1.6E-05
groundboom data) (2) wheat, barley ¢ 162 Ib ai/acre | 100 acres | 3.4E-04 |3.4E-04| 3.2e-04 1.36E-04 1.1E-04 5.3E-05
ornamentals and food crops | 108 |b ai/acre | 100 acres | 2.3E-04 |J2.3E-04| 2.1e-04 8.9E-05 7.3E-05 3.5E-05
cotton, soybeans, sugar beets | 44.4 b ai/acre | 100 acres | 9.4E-05]9.4E-05] 8.7e-05 3.6E-05 3.0E-05 1.4E-05
peanuts 27.5Ibai/acre | 100 acres | 5.8E-05]5.8E-05] 5.4e-05 2.3E-05 1.9E-05 9.0E-06
turf (sod farms) 252 |b ai/acre | 100 acres | 5.3E-04 |5.3E-04] 5.0e-04 2.1E-04 1.7E-04 8.2E-05
[\pplyingWaterSolubleLiquids turf (golf courses) 252 Ibai/acre | 20 acres | 1.1E-04|11E-04| 9.9e05 | 4.1E-05 3.4E-05 1.6E-05
via Rotary Tiller EQuipment -
using PHED groundboom data) ornamentals and food crops | 108 1b ai/acre | 100 acres | 2.3E-04 |2.3E-04| 2.1e-04 8.9E-05 7.3E-05 3.5E-05
(3) cotton, soybeans, sugar beets | 44.4 b ai/acre | 100 acres | 9.4E-05|9.4E-05] 8.7e-05 | 3.6E-05 3.0E-05 1.4E-05
L oader/Applicator
small areas of seed beds, plant .
beds 523 Ibai/acre | 5acres [|12E-03J14E-04| 1l.1le-04 7.9E-05 5.2E-05 NA
[Fransferring Liquids from Tank tobacco plant beds 387 Ibai/acre | 20 acres |35E-03 |4.1E-04]| 3.3e-04 | 23E-04 1.5E-04 NA
Pelivery TrucktoShank Injectionforchard replant/transplant sites | 320 Ib ai/acre | 100 acres | 1.4E-02 J1.7E-03| 1.4e-03 | 9.6E-04 6.4E-04 NA
Fauipment (mechanical transfer turf (sod farms) 252 Ib ailacre | 100 acres | L1E-02 |L3E-03| L1e03 | 7604 | 50E-04 NA
a?g?;nin?nﬁi:sgﬂémgr:;rp turf (golf courses) 252 b ai/acre | 20 acres |2.3E-032.7E-04| 2.1e-04 1.5E-04 1.0E-04 NA
using PHED groundboomMLA wheat, barley ¢ 162 Ib ai/acre | 100 acres | 7.3E-03 |8.6E-04| 6.9e-04 4.9E-04 3.2E-04 NA
open cab data) (4a) ° ornamentals and food crops | 108 Ib ai/acre | 100 acres | 4.9E-03 J5.7E-04] 4.6e-04 | 3.3E-04 2.2E-04 NA
cotton, soybeans, sugar beets | 44.4 |b ai/acre | 100 acres | 2.0E-03 |2.3E-04] 1.9e-04 1.3E-04 8.9E-05 NA
peanuts 27.5Ibai/acre | 100 acres §1.2E-03 J1.5E-04] 1.2e-04 8.3E-05 5.5E-05 NA
small areas of seed beds, plant | 5531 ijacre | 5acres | Na | NA NA NA NA 1.3E-04
frransferring Liquids from Tank beds -
Delivery TrucktoShank I njection tobacco plant beds 387 Ibai/acre | 20 acres NA NA NA NA NA 3.9E-03
Equipment (mechanical transfer|Orchard replant/transplant sites | 320 Ib ai/acre | 100 acres | NA NA NA NA NA 1.6E-03
By stem) and then applying them turf (sod farms) 252 |b ai/acre | 100 acres NA NA NA NA NA 1.3E-03
via Shank Injection Equipment turf (golf courses) 252 |b ai/acre | 20 acres NA NA NA NA NA 2.5E-04
using PHED groundboomMLA wheat, barley ¢ 162 Ibai/acre | 100 acres | NA NA NA NA NA 8.1E-04
with enclosed cab) (4b) * ornamentals and food crops | 108 Ib ai/acre | 100 acres | NA NA NA NA NA 5.4E-04
cotton, soybeans, sugar beets | 44.4 |b ai/acre | 100 acres NA NA NA NA NA 2.2E-04
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Table 8: Summary of Noncommercial Handlers Cancer Risksto Metam Sodium

) Noncommercial Handler Cancer Risks
Typica Area
Exposure Scenario Crop Type®? Application PPE-G-OV | PPE-G,DL-
Rate® Treated ® Igaseline] PPE-G |PPE-G, DL| Respirator |OVRespirator| Eng Contro
90% PF 90% PF
peanuts 27.5Ibai/acre | 100 acres NA NA NA NA NA 1.4E-04
Transferring Water Soluble turf (sod farms) 252 |b ai/acre | 100 acres | 1.1E-02 J1.3E-03] 1.1e-03 7.6E-04 5.0E-04 NA
Liquids from Tank Delivery
[rrucktoRotary Tiller Equipment turf (golf courses) 252 |bai/acre | 20 acres |2.3E-03 |2.7E-04] 2.1e-04 1.5E-04 1.0E-04 NA
mechanical transfer system) and
then applying them viaRotary | ornamentals and food crops | 108 Ib ai/acre | 100 acres |4.9E-03|5.7E-04| 4.6e-04 | 3.3E-04 2.2E-04 NA
Tiller EQuipment (using PHED
groundboomlzlé;)ﬁl withopencab) cotton, soybeans, sugar beets | 44.4 |b ai/acre | 100 acres | 2.0E-03 |2.3E-04] 1.9e-04 1.3E-04 8.9E-05 NA
ransferring Liquidsfrom Tank turf (sod farms) 252 Ibaifacre | 100acres | NA | NA NA NA NA 13E-03
Delivery Truck to Rotary Tiller
Equipment (mechanical transfer turf (golf courses) 252 |b ai/acre | 20 acres NA NA NA NA NA 2.5E-04
By stem) and then applying them
viaRotary Tiller Equipment ornamentals and food crops | 108 Ib ai/acre | 100 acres NA NA NA NA NA 5.4E-04
using PHED groundboomMLA -
with closed cab) (5b) © cotton, soybeans, sugar beets | 44.4 |b ai/acre | 100 acres NA NA NA NA NA 2.2E-04
Chemigation Monitor
Monitoring Chemigation
Applications Using Liquid No Metam Sodium data is available for this scenario.
Formulation (6)
Soil Seal Irrigator
Sealing SoilwithlrrigationWater
FOHO.WI n.g Shanl.( Inj e.CtI(.m No Metam Sodium data is available for this scenario.
Applications Using Liquid
Formulations (7)
Mixer/Loader/Applicator
N . . o small areas of ornamental s, food, 121b 4/1000sq
M ixing/Loading/ApplyingLiquids|fibercrops,seedbeds, plant beds, ft 1000 sq ft §3.6E-05] ND ND ND ND NF
ViaSprinklingCan (usingORETF|  tobacco plant beds, lawns
ose-enddata-occupational) (8) potting soil 4lb a:/f%ooo S| 1000 sqft | 1.2E-05] ND ND ND ND NF
small areas of ornamental s, food,
ixing/Loading/ApplyingWater|fibercrops,seedbeds,plantbeds,| 350 Ib ai/acre | 5acres |6.4E-04J4.6E-04] 2.6e-04 | 4.1E-04 2.2E-04 NF
Soluble Liquids via hose- tobacco plant beds, lawns
roportioner(usingORETFhand-|small areas of ornamental's, food,
gun data - occupational) (9) |fibercrops,seedbeds, plantbeds,| 350 Ib ai/acre | 0.5 acres | 6.4E-05 |4.6E-05| 2.6e-05 4.1E-05 2.2E-05 NF
tobacco plant beds, lawns
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Table 8: Summary of Noncommercial Handlers Cancer Risksto Metam Sodium

) Noncommercial Handler Cancer Risks
Typical Area
Exposure Scenario Crop Type®? Application PPE-G-OV | PPE-G,DL-
Rate® Treated ® Igaseline] PPE-G |PPE-G, DL| Respirator |OVRespirator| Eng Contro
90% PF 90% PF
ixing/Loading/ApplyingWater
Ffjlgﬁsgggzv&pgﬁiigaﬁr drai ”Eds"r‘]'g:;r i 222' esand | ao)ibaijacre | 5acres |64E-0aa6E 04| 26e04 | 21504 | 22804 NF
data - occupational) (10)
ixing/Loading/ApplyingLiquids
via cement mixer (using PHED potting soil 00121baircuft] >*PIC Lo 307 |22E 08| 20008 | 87E09 | 68E-00 NF
ixer/LoaderdataforOpen-pour feet
Liquids) (11)
ixing/Loading/ApplyingLiquids
viashredder (using PHED potting soil 0012ibaifcu ft| S4CPIC lo3e07)22e 08| 20008 | 87E00 | 68E-00 NF
ixer/LoaderdataforOpen-pour feet
Liquids) (12)
ixing/L oading/ApplyingLiquid sewer roots 0.2121bai/gal| 30 la1e-04]ose-06| 9.0e06 | 39606 | 30E-06 NF
ith Foaming Equipment (using gallons
PHED Mixer/Loader datafor )
Open-pour Liquids) (13) sewer roots 0.212 |b ai/gal |675gallons] 2.0E-04 J4.9E-06 | 4.5e-06 1.9E-06 1.5E-06 NF
ixing/L oading/ApplyingLiquids]
Y;Z:?fggdzsz;t;“fifg;'fpzur tree replanting 161b aI;;I.OOO 9] 1000 sq ft |2.38-05|5.56-07| 5.0e-07 | 22E-07 1.7E-07 NF
Liquids) (14
Footnotes
S Noncommer cial handler exposure was considered to be 5 days per year for 35 years over a 70 year lifetime.
NA Not Applicable
ND No Data
NF Not Feasible
a Target for all cropsisthe soil except for turf, which may be applied to the foliar surface when the goal is to destroy the existing turf.
b Application rates are the typical application rates provided by USDA (2001) for metam sodium where possible. If typical rates were not available, the
maximum label rates were used in place of typical rates.
c Amount handled per day values are HED estimates of acreage treated or gallons applied based on Exposure SAC SOP #9 “ Standard Values for Daily
Acres Treated in Agriculture,” industry input, and HED estimates.
d The average rates reported by USDA in 2001 for wheat and barley (162 |b ai/A) is significantly higher than the maximum label rate (31.7 Ib ai/A) for

control of “certain root diseases caused by early season fungi.” However, HED notes that wheat and barley also can be treated at the application rate on
the label for ornamentals, food, and fiber crops (338 or 320 Ib ai/A). Therefore, HED estimated cancer rates with the 162 Ib ai/A label rate since that is the
rate reported by USDA as the average rate for wheat and barley.
e May over estimate exposure, PHED datais based on open pour mixing/loading.

Dermal Baseline: Long-sleeve shirt, long pants, and no gloves
Baseline plus chemical-resistant gloves.

PPE-G:
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PPE-G,DL: Coverallsworn over long-sleeve shirt and long pants, chemical-resistant gloves

Eng Controls: Closed mixing/loading system or enclosed cab
Inhalation Baseline: No respirator
OV Respirator: NIOSH/M SHA -approved cartridge or cannister respirator with an organic-vapor removing filter and dust/mist prefilter.
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Cancer risks for commercial handlers are greater than 1.0 x 10 a maximum feasble
mitigation for the following handler scenarios

Scenario 1a: Tranderring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system)

S ornamentals, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

S whest, barley at 100 acres treated per day (162 Ib ai/acre)

Scenario 1b: Transferring Liquidsfrom Tank Ddlivery Truck to Rotary Tiller Equipment
(mechanical transfer system)
S ornamentas, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

Scenario 1c: Trandferring Liquidsfrom Tank Ddivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler irrigation Nurse Tank (mechanical transfer system)
S ornamentass, food, and fiber crops at 350 acres treated per day (108 Ib ai/acre)
S cotton, soybeans, sugar beets at 350 acres treated per day (44.4 |b ai/acre)
S whest, barley at 350 acres treated per day (162 Ib ai/acre)
S peanuts at 350 acres treated per day (27.5 b ai/acre)

Scenario 1d: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system)
S ornamentals, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

Scenario 1e Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler irrigation Nurse Tank (mechanical transfer system) -
(Sodium tetrathiocar bonate study used as surrogate data Study # 770AA11)

S ornamentass, food, and fiber crops at 350 acres treated per day (108 Ib ai/acre)

Scenario 1f: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system) - (Sodium
tetrathiocar bonate study used as surrogate data Study # 770AA11)

S ornamentals, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

Scenario 2: Applying Liquidsvia Shank Injection Equipment (usng PHED groundboom data)
S ornamentas, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

Scenario 3: Applying Liquidsvia Rotary Tiller Equipment (usng PHED groundboom data)
S ornamentals, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

Scenario 4a: Tranderring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA open cab data)

S ornamentas, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)
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S cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)
S peanuts at 100 acres treated per day (27.5 Ib ai/acre)
S whest, barley at 100 acres treated per day (162 Ib ai/acre)

Scenario 4b: Transferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system) and then Applying them via Shank Injection Equipment (using
PHED groundboom MLA closed cab data)

S ornamentals, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)

S cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

S peanuts at 100 acres treated per day (27.5 b ai/acre)

S whest, barley at 100 acres treated per day (162 Ib ai/acre)

Scenario 5a: Transferring Liquidsfrom Tank Delivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA open cab data)
S ornamentals, food, and fiber crops at 100 acres treated per day (108 Ib ai/acre)
S cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 5b: Transferring Liquidsfrom Tank Ddlivery Truck to Rotary Tiller Equipment
(mechanical transfer system) and then Applying them via Rotary Tiller Equipment (using
PHED groundboom MLA closed cab data)
S ornamentdss, food, and fiber crops, turf (sod farms) at 100 acres treated per day (108
Ib a/acre)
S cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 8: Mixing/L cading/Applying Liquids via Sprinkling Can (using ORETF hose-end
data-occupational)
S small areas of ornamentals, food, fiber crops at 1000 square feet treated per day (12 Ib
ai/1000 ft?)

Scenario 9: Mixing/L oading/Applying Liquids via Hose Proportioner (usng ORETF hand-gun
data-occupational)
S small areas of ornamentds, food, fiber crops, seed beds, plant beds, tobacco plant
beds, lawns at 5 acres treated per day (350 Ib ai/acre)

Cancer risks for commercial handlers are between 1.0 x 10* and 1.0 x 10° a somelevd of
mitigeation for the following handler scenarios

Scenario 1a: Trandferring Liquidsfrom Tank Delivery Truck to Shank Injection Equipment
(mechanical transfer system)

S cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

S peanuts at 100 acres treated per day (27.5 b ai/acre)
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Scenario 1b: Transferring Liquidsfrom Tank Ddlivery Truck to Rotary Tiller Equipment
(mechanical transfer system)
S cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 1d: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system)
S cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 1e Transferring Liquidsfrom Tank Deivery Truck to Pick-up Truck and
Subsequent Transfer to Sprinkler irrigation Nurse Tank (mechanical transfer system) -
(Sodium tetrathiocar bonate study used as surrogate data Study # 770AA11)

S cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

S peanuts at 100 acres treated per day (27.5 b ai/acre)

Scenario 1f: Transferring Liquidsfrom Tank Delivery Truck to Pick-up Truck and
Subsequent Transfer to Drip Irrigation Nurse Tank (mechanical transfer system) - (Sodium
tetrathiocar bonate study used as surrogate data Study # 770AA11)

S cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 2: Applying Liquidsvia Shank Injection Equipment (usng PHED groundboom data)
. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)
. peanuts at 100 acres treated per day (27.5 Ib ai/acre)

Scenario 3: Applying Liquidsvia Rotary Tiller Equipment (usng PHED groundboom data)
. cotton, soybeans, sugar beets at 100 acres treated per day (44.4 |b ai/acre)

Scenario 9: Mixing/L oading/Applying Liquids via Hose Proportioner (usng ORETF hose-end
data-occupational)
. small areas of ornamentds, food, fiber crops, seed beds, plant beds, tobacco plant
beds, lawns at 0.5 acres treated per day (350 Ib ai/acre)

Scenario 13: Mixing/L cading/Applying Liquids with Foaming Equipment (usng PHED
Mixer/Loader data for Open-pour Liquids)
. sewer roots at 675 and 1,350 gallons handled per day (0.212 Ib ai/gallon)

There are no handler scenarios where cancer risks for commercial handlers arelessthan 1.0
X 10 & maximum feesible mitigation.
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Table9: Summary of Commercial Handler Cancer Risksto Metam Sodium

Commercial Handler Cancer Risks
Typical PPE-G, DL-
Exposure Scenario Crop Type® Application Area . PPE-G-OV oV Eng
Rate | 're@ed°| Baseline PPE-G | PPE-G,DL | Respirator :
90% PF Respirator | Control
90% PF
Mixer/L oader
. L wheat, barley ¢ 162 Ib ai/acre | 100 acres| 9.3E-02 2.2E-03 2.0E-03 8.7E-04 6.8E-04 3.7E-04
Transferring Liquidsfrom
[a”k Delivery Truckto Shankl -\ entalsandfoodcrops] 108 1b aifacre [100 acres|  6.26-02 1.5E-03 1.4E-03 5.8E-04 46804 | 25804
I njection Equipment
mechanical (tg)‘Sfer system)| cotton, S‘S’et;f:‘”s’ SUQar 114 4 1b ai/acre|100 acres|  2.5E-02 6.1E-04 5.6E-04 2.4E-04 19504 | LOE-04
peanuts 27.5 b ai/acre|100 acres| 1.6E-02 3.8E-04 3.5E-04 15E-04 1.2E-04 6.4E-05
ITrapsferri ngLiquidsfromTank ornamentals andfoodcrops] 108 |b ai/acre | 100 acres| 6.2E-02 1.5E-03 1.4E-03 5.8E-04 4.6E-04 2.5E-04
Delivery TrucktoRotary Tiller
Fquipment (mechanical transfer cotton, soybeans, sugar .
44.4 |b ai/acre| 100 acres| 2.5E-02 6.1E-04 5.6E-04 2.4E-04 1.9E-04 1.0E-04
system) (1b) beets
ransferringLiquidsfromTank wheat, barley ¢ 162 Ib ai/acre | 350 acres| 3.2E-01 7.8E-03 7.1E-03 3.1E-03 2.4E-03 1.3E-03
Delivery Truck to Pick-up
ruckand subsequenttransferjornamentals andfoodcrops] 108 Ib ai/acre | 350 acres|  2.2E-01 5.2E-03 4.8E-03 2.0E-03 1.6E-03 8.7E-04
to Sprinkler irrigation Nurse >
Tank (mechanical transfer | €Otton. s%y ©ans, SUGar L4 41b aifacre| 350 acres|  8.9E-02 2.1E-03 2.0E-03 8.4E-04 6.6E-04 | 36E-04
system) (1c) eets
peanuts 27.5 b ai/acre|350 acres| 5.5E-02 1.3E-03 1.2E-03 5.2E-04 4.1E-04 2.2E-04
ransferringLiquidsfromTank
Delivery Truck to Pick-up Jornamentals andfoodcrops] 108 Ib ai/acre | 100 acres| 6.2E-02 1.5E-03 1.4E-03 5.8E-04 4.6E-04 2.5E-04
ruckandsubsequent transfer|
o Drip Irrigation Nurse Tank cotton. sovbeans. suaar
mechanical transfer system) ’ b’;ets » SUGAT 114 41b aifacre]| 100 acres|  2.5E-02 6.1E-04 5.6E-04 2.4E-04 196-04 | 10E-04
(1d)
. o wheat, barley ¢ 162 |b ai/acre | 350 acres ND ND ND ND ND 4.0E-04
Loading Liquids to Support
rrlgatl_onAppI|cat|0ns(Sod|um ornamental sandfoodcropsj 108 |b ai/acre | 350 acres ND ND ND ND ND 1.2E-04
etrathiocarbonatestudy used
as surrogate data, Study # | cotton, soybeans, sugar . .
770AA11) (16) beets n) 44.4 |b ai/acre| 350 acres ND ND ND ND ND 6.9E-05
peanuts 27.5 Ib ai/acre| 350 acres ND ND ND ND ND 5.6E-05
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Table9: Summary of Commercial Handler Cancer Risksto Metam Sodium

Commercial Handler Cancer Risks
Typical PPE-G, DL-
Exposure Scenario Crop Type® Application Area . PPE-G-OV oV Eng
Rate | 're@ed°| Baseline PPE-G | PPE-G,DL | Respirator :
90% PF Respirator | Control
90% PF
Loading Liquids to Support )
Drip Irrigation Applications ornamentals andfoodcrops 108 |b ai/acre | 100 acres ND ND ND ND ND 1.1E-04
(Sodium tetrathiocarbonate
Study used as surrogatedata ] COtton, soybeans, sugar ) el 100 acres|  ND ND ND ND ND 5.0E-05
Study # 770AA11) (1f) beets
Applicator
wheat, barley ¢ 162 Ib ai/acre | 100 acres| 1.4E-03 1.4E-03 1.3E-03 5.3E-04 4.4E-04 2.1E-04
Apply_lng qugldswaSh_ank ornamentals andfoodcropsf 108 |b ai/acre | 100 acres| 9.1E-04 9.1E-04 8.5E-04 3.5E-04 29E-04 1.4E-04
Injection Equipment (using
|PHED groundboom data) (2)] cotton. S%’égf:r‘s' SU9a" L4 41b aifacre| 100 acres|  3.8E-04 38E-04 3.5E-04 15E-04 12804 | 58605
peanuts 27.51b ai/acre]100 acres| 2.3E-04 2.3E-04 2.2E-04 9.0E-05 7.4E-05 3.6E-05
Ap pl_ylng_Water SO"%b'e ornamentalsandfoodcrops] 108 |b ai/acre | 100 acres| 9.1E-04 9.1E-04 8.5E-04 3.5E-04 2.9E-04 1.4E-04
LiquidsviaRotary Tiller
Equi ing PHED .
Guipment (using cotton, soybeans, sugar 4 411, oi/ecre (100 acres|  3.8-04 3.8E-04 3.5E-04 1.5E-04 12604 | 58E05
groundboom data) (3) beets
Loader/Applicator
frransferringLiquidsfromTank wheat, barley 162 Ib ai/acre |100 acres|  2.9E-02 3.4E-03 2.8E-03 2.0E-03 1.3E-03 NA
Delivery Truck to Shank
Injection Equipment al dfood 108 Ib ai/ 1 2.0E-02 2.3E 1.8E: 1.3E E NA
kmechanical transfer system) ornamental s andfoodcrops] 108 Ib ai/acre | 100 acres .OE-O; .3E-03 .8E-03 .3E-03 8.6E-04
and then applying them via
Shank Injection Equipment | cotton, soybeans, sugar ) ) .i/acrel 100 acres|  8.08-03 9.4E-04 7.6E-04 5.4E-04 3.5E-04 NA
(using PHED groundboom beets
MLA open cab data) (4a) ©
peanuts 27.5 b ai/acre|100 acres| 5.0E-03 5.8E-04 4.7E-04 3.3E-04 2.2E-04 NA




Table9: Summary of Commercial Handler Cancer Risksto Metam Sodium

Commercial Handler Cancer Risks
Typical PPE-G, DL-
Exposure Scenario Crop Type® Application Area . PPE-G-OV oV Eng
Rate | 're@ed°| Baseline PPE-G | PPE-G,DL | Respirator :
90% PF Respirator | Control
90% PF
ITransferr|ngL|qu|dsfr0mTank Wheat, bal‘ley d 162 Ib a.i/acre 100 acres NA NA NA NA NA 3.2E-03
Delivery Truck to Shank
I njection Equipment )
kmechanical transfer system) ornamental sandfoodcropsj 108 |b ai/acre | 100 acres NA NA NA NA NA 2.2E-03
and then applying them via
Shank Injection Equipment | cotton, soybeans, sugar | . i /ocrel100 acres| — NA NA NA NA NA 8.9E-04
(using PHED groundboom beets
MLA withenclosed cab) (4b)¢
peanuts 27.5 Ib ai/acre| 100 acres NA NA NA NA NA 5.5E-04
Transferring Water Soluble
Liquids from Tank Delivery )
Truck to Rotary Tiller ornamentals andfoodcrops] 108 Ib ai/acre | 100 acres| 2.0E-02 2.3E-03 1.8E-03 1.3E-03 8.6E-04 NA
Fqui pment (mechanical transfer
system) and then applying
them via Rotary Tiller
Equipment (using PHED | cotton, soybeans, sugar b, 4, i/acre| 100 acres|  8.0E-03 9.4E-04 7.6E-04 5.4E-04 3.5E-04 NA
hroundboomMLA withopen beets
cab) (5a) ©
Transferring Liquidsfrom
ITgnkDellyeryTruckto Rotgry ornamentals andfoodcrops] 108 Ib ai/acre | 100 acres NA NA NA NA NA 2.2E-03
Tiller Equipment (mechanical
transfer system) and then
BpplyingthemviaRotary Tiller
grff:ég?oer:tw(lﬂnﬁif):;f - cotton, S%‘;Zf:r‘s’ SUGA" V14 alb aijacre|100 acres|  NA NA NA NA NA 8.9E-04
cab) (5b) ©

Chemigation Monitor

Monitoring Chemigation
Applications Using Liquid
Formulation (6)

No Metam Sodium specific datais available for this scenario.

Soil Seal Irrigator

Sealing Soil with Irrigation
Water Following Shank
njection Applications Using

Liquid Formulations (7)

No Metam Sodium specific datais available for this scenario.

Mixer/L oader/Applicator
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Table9: Summary of Commercial Handler Cancer Risksto Metam Sodium

Commercial Handler Cancer Risks

Typical PPE-G, DL-
Exposure Scenario Crop Type® Application Area . PPE-G-OV oV Eng
Rate | 're@ed°| Baseline PPE-G | PPE-G,DL | Respirator : |
90% PF Respirator | Contro
90% PF
Mixing/Loading/Applying
Liquidsvia Sprinkling Can Jsmall areasofornamentals,j 12 Ib ai/1000 1000sq ft| 15E-04 ND ND ND ND NE

usingORETFhose-enddata- food, fiber crops sq ft
occupational) (8)

Mixing/Loading/Applying lsmallareasof ornamentals, .
Water Sol ubIeLiquidSViahose- fOOd, fiber crops 350 1b ai/acre| 5 acres 2.5E-03 1.8E-03 1.1E-03 1.6E-03 8.7E-04 NF

proportioner (using ORETF

hand-gundata-occupational)|Small areas ofornamentalsf ... - .,

© food, fiber crops 0.5 acres 2.5E-04 1.8E-04 1.1E-04 1.6E-04 8.7E-05 NF

Mixing/Loading/Applying
Water Soluble Liquidsvia
Power Sprayer (using ORETF No commercial cancer risks were calculated for this scenario.
hand-gundata- occupational)
(10)
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Table9: Summary of Commercial Handler Cancer Risksto Metam Sodium
Commercial Handler Cancer Risks
Typical PPE-G, DL-
Exposure Scenario Crop Type® Application Tr'?e;:d ' PG oPE-G. DL ;PE'G'?V oV Eng
Rate® aseline i o ggf;' r;For Respirator | Control
° 90% PF
Mixing/Loading/Applying
| iquidviaCementMixer (usingj . . . .
PHED Mixer/Loader data for No commercial cancer risks were calculated for this scenario.
Open-pour Liquids) (11)
Mixing/Loading/Applying
Liquid via Shredder (using . . . .
lPHED Mixer/L oader data for No commercial cancer risks were calculated for this scenario.
Open-pour Liquids) (12)
Mixing/Loading/Applying ] 1350
Liquid with Foaming sewer roots 0.212 1b ai/gal gallons 1.6E-03 3.9E-05 3.6E-05 1.5E-05 1.2E-05 NF
Equipment (using PHED
[Mixer/Loader data for Open- sewer roots 0.212 b aifgal| 87 8.2E-04 2.0E-05 1.8E-05 7.7E-06 6.0E-06 NF
pour Liquids) (13) gallons
Mixing/Loading/Applying
Liquid via Open Pour (using . . . .
PHED Mixer/Loader data for No commercial cancer risks were calculated for this scenario.
Open-pour Liquids) (14)

Footnotes

S Commercial handler exposure was considered to be 20 days per year for 35 years over a 70 year lifetime.

NA Not Applicable

ND No Data

NF Not Feasible

a Target for all cropsisthe soil except for turf, which may be applied to the foliar surface.

b Application rates are the typical application rates provided by USDA (2001) for metam sodium where possible. If typical rates were not
available, the maximum label rates were used in place of typical rates.

c Amount handled per day values are HED estimates of acreage treated or gallons applied based on Exposure SAC SOP #9 “ Standard Values for
Daily Acres Treated in Agriculture”.

d The average rates reported for wheat and barley (162 Ib ai/A) is significantly higher than the maximum label rate (31.7 Ib ai/A). HED estimated
non-cancer and cancer rates with the maximum label rate since legally that is the maximum that can be applied.

e May over estimate exposure, PHED datais based on open pour mixing/loading.

Dermal Baseline:

PPE-G:
PPE-G,DL.:
Eng Controls:

Inhalation Baseline:

Long-sleeve shirt, long pants, and no gloves

Baseline plus chemical-resistant gloves.

Coverallsworn over long-sleeve shirt and long pants, chemical-resistant gloves
Closed mixing/loading system or enclosed cab

No respirator
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OV Respirator: NIOSH/M SHA -approved cartridge or cannister respirator with an organic-vapor removing filter and dust/mist prefilter.
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2.1.6 Summary of Risk Concernsand Data Gapsfor Handlers

There are many occupationa handler scenarios for metam sodium and MITC that have risks
asociated with them that are above HED' slevel of concern for non-cancer and cancer risk
assessments. In addition, many occupationa handler scenarios for metam sodium and MITC have data

gaps.

2.1.6.1 Summary of Risk Concerns

The handler risk assessment for metam sodium and MITC indicates risk concerns for many
handler scenarios, particularly when the application rate exceeds approximately 65 pounds active
ingredient per acre.

For the mgority of agricultural scenarios, including gpplications to ornamentas, food, and
feed crops (at 320 and 338 |b ai/A) to tobacco plant beds (387 and 408 Ib a/A) and turf (at 320 and
3381ba/A), risks are of concern even at maximum risk mitigation for most cancer and non-cancer
assessments for exposures to metam sodium and for most cancer and non-cancer assessments for
exposuresto MITC. Cancer risks exceed HED’ sleve of concern for all loader/applicator
scenarios even with maximum risk mitigation for metam sodium and MITC exposures to both
noncommercid and commercia handlers. This loader/gpplicator risk concern is particularly significant,
gnce industry sourcesindicate that gpproximately 90% of handlers who apply metam sodium with a
tractor dso did the mixing and loading.

For the gpplicationsin commer cial (i.e., sewer system) and small scale agricultural
settings (i.e., sprinkling can, hose proportioner, potting soil, and tree replant scenarios), the non-
cancer and cancer risks to metam sodium are below HED’slevel of concern at some level of protection
for most scenarios. There are no data available to assess non-cancer and cancer risksto MITC for
these application techniques.

2.1.6.2 Summary of Data Gaps

Metam Sodium
No metam-sodium-specific data were available for handler exposure. Surrogate exposure data
were used for al metam sodium assessments.

For metam sodium non-cancer and cancer exposure and risk assessments for the large
agricultura scenarios, data from the Pesticide Handler Exposure Database (PHED) were used, asa
surrogate, for al loading, applying, and loading/applying scenarios. These data may overestimate
inhaation risks to handlers from metam sodium exposures, since the MITC handler data indicates that
some metam sodium has degraded to MITC and therefore would no longer be available for inhaation
as metam sodium. However, HED has no data to indicate what, if any, reduction in metam sodium
inhaation risks would result.
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The studies in PHED are based on gpplication rates Sgnificantly lower than what is used for
many of the field gpplications of metam sodium. A linear extrgpolation from the ratesin PHED to the
anticipated rates for metam sodium may overestimate the exposure to handlers.

In metam sodium non-cancer and cancer exposure and risk assessments for the commercia
(sewer) and smdl-scale agricultura (hose-proportioner, sprinkling can, potting soil, and tree replant)
scenarios, surrogate data from PHED and the Outdoor Exposure Residential Task Force (ORETF)
were used. For the potting soil and tree replant scenarios, PHED data for open pour mixing/loading of
liquid formulations was used in the assessments. These data are based on large-scae mixing/loading
operationsin alarge-scale agricultura setting and may not be a close surrogate for the exposuresin the
smdler scae settings with vastly different equipment. These should dl be considered data gaps.

MITC

MITC-gpecific handler exposure data were available for some handler scenarios. The MITC-
specific datawere used in dl applicable scenarios.

For MITC non-cancer and cancer exposure and risk assessments for the large agricultural
scenarios, MITC-gpecific data were available for the following scenarios.

loading to support shank injection gpplications,

loading to support rotary tiller gpplications,
loading/applying for sprinkler irrigation,

loading/applying for drip irrigetion,

applying with shank injection equipment,

aoplying with rotary tiller equipmernt,

loading and then applying with power sorayer equipment,
loading and then gpplying with shank injection equipment,
loading and then applying with rotary tiller equipment, and
monitoring sprinkler irrigation gpplications.

DL ULULBL!LOLum,mwm

While there were some concerns about the MITC-specific data, including asmall number of replicates
for certain scenarios, these data were considered suitable for use in the MITC handler non-cancer and
cancer risk assessments for the large agricultural scenarios.

In MITC non-cancer and cancer exposure and risk assessments for the commercid (sewer)
and smdl-scale agricultura (hose-proportioner, sprinkling can, potting soil, and tree replant) scenarios,
no MITC-specific or surrogate data were available. Datafrom PHED and the Outdoor Exposure
Residentid Task Force (ORETF) were not considered reasonable surrogates, since the data for these
two sourcesis based on active ingredients with low volatility. Therefore, these data were not used for
the MITC assessment. As aresult, HED was unable to estimate exposure and risk to MITC in these
scenarios and these dl should be considered data gaps. HED is concerned about exposuresto MITC
in these settings, since the equipment is handheld or in close proximity to the handlers' bresthing zone.
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Additional metam sodium and MITC handler data gaps exist for the following scenarios:

aoplying viaflood irrigation;

aoplying viafurrow irrigation;

compacting by aring roller or other device;

laying tarps as soil sedlsimmediately following an application;

removing tarps from treeted fields severd days following an application;
aoplying awater sedl immediatdy following an gpplication; and

aerating or loosening the soil saverd days following an application.
greenhouse applications

DL !LULOL,muvw,m

HED has no chemical-specific or reasonable surrogate data to estimate exposure and risk to
metam sodium and MITC during these handler activities and these dl should be consdered data gaps.
HED is concerned about exposures to metam sodium and MITC for tasks requiring entry into trested
fieldsimmediately following an gpplication, Snce such entry islikely to result in dermd exposuresto
metam sodium and significant inhalation exposuresto MITC. HED is aso concerned about handler
exposures during tasks requiring the remova or disruption of the soil sed — even severd days following
gpplication, since sgnificant inhalation exposuresto MITC may occur when the sedl is broken and the
trapped MITC is allowed to escape.

2.1.7 Recommendations For Refining Occupational Handler Risk
Assessment

In order to refine this occupationd risk assessment, data on actua use patternsincluding rates,
timing, and area treated would better characterize metam sodium and MITC risks. Exposure studies
for many equipment types that lack data or that are not well represented in PHED (e.g., because of low
replicate numbers or data quality) should aso be considered based on the data gaps identified above
and based on areview of the qudity of the data used in this assessment.

2.2 Occupational and Residential Postapplication Exposures and Risks

Metam sodium is applied in:

. large-scale agricultura settings with shank injection, rotary tiller, or chemigation
equipment,

. small- or medium-scale agricultura settings with sprinkling can, hose proportioner,
cement mixer, shredder, or open pour equipment, and

. commercid settings with foam applications equipment.

Once mixed with water or added to soil, metam sodium rapidly breaks down into severa degradates —
with the key degradate being MITC.

2.2.1 Data/Assumptionsfor Postapplication Exposure Scenarios
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2.2.1.1 Assumptionsfor Postapplication Exposure Scenarios

A series of assumptions and exposure factors served as the basis for completing the

postapplication MITC risk assessments. The assumptions and factors used in the risk calculations

include:

C

Application Rates: An gpplication rate of 320 Ib a/acre was assumed for dl postapplication
exposure estimates (non-cancer risk and cancer risk assessments). HED adjusted the MITC-
specific study data for differencesin gpplication rate using a Smple proportiona gpproach.
This gpproach seems to be the most appropriate given the datathat are available and is
commonly used in Agency postapplication risk assessments.

Exposure Duration:

S For non-cancer occupationa non-cancer and cancer risk estimates, an exposure
duration of 8 hours is used,
S For non-occupationa bystander non-cancer risk estimates, an exposure duration range

of 16.4 and 2 hours are used, representing an estimate of time spent indoor and
outdoors a on€e' s residence, respectively (based on values from the 1997 EPA
Exposure Factor Handbook recommendeation for time spent indoor and outdoors at
one sresidence). These values are based on the Tseng and Klepis (1996) - National
Human Activity Pattern Survey (NHAPS) and represent the 50" percentile values from
the study data.  The 90" percentile values for time spent indoors and outdoors is 23.3
and 6 hours per day, respectively;

S For non-occupationa bystander cancer risk estimates, an exposure duration of 16.4 is
used (based on vaues from the 1997 EPA Exposure Factor Handbook
recommendation for time spent indoor a on€e' s residence).

Minute Volumes: Postapplication occupationd and residentia minute volumes assumptions
were based on the 1997 EPA Exposure Factors Handbook VVolume 111, Mean minute volume
values recommended for short-term exposures during rest, sedentary, light, and moderate
activitiesare 6.7, 8.3, 16.7, and 26.7 liters per minute, respectively. Mean minute volume
vaues recommended for chronic (e.g., cancer) exposuresis 9.3 liters per minute.

S For occupational non-cancer postapplication estimates, a minute volume of 16.7 liters
per minute was used- representing light to moderate work activities,

S For occupationa cancer risk postapplication estimates, a minute volume of 9.3 liters
per minute (representing amixture of rest, sedentary, and light activities) was used;

S For non-cancer bystander risk estimates to adults, a minute volume of 16.7 liters per
minute (representing light activities) was used for the 2-hour exposure duration period
and aminute volume of 8.3 liters per minute (representing sedentary activities) was
used for the 16.4-hour exposure duration period;

S For cancer bystander risk estimates to adults, a minute volume of 9.3 liters per minute
(representing a mixture of rest, sedentary, and light activities) was used,
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S For non-cancer bystander risk estimates to children, aminute volume of 16.7 liters per
minute (representing light activity) was used for the 2-hour exposure duration period
and aminute volume of 6.7 liters per minute (representing amixture of rest and
sedentary, work activities) was used for the 16.4-hour exposure duration period.

C Indoor versus Outdoor Exposures: An MITC-specific study (Deter mination of Ambient
MITC Residuesin Indoor and Outdoor Air in Townships near Fields with Metam Sodium.
June, 1999) conducted following applications of metam sodium indicated that MITC indoor
and outdoor air concentration levels are gpproximately equa over an exposure period,
therefore the risks apply equally to persons outdoors or inside buildings.

C Levels of Concern: HED has established the following levels of concern (LOC) for

postapplication risks:

S margin of exposure of less than 100 for occupationa non-cancer risks;

S margin of exposure of less than 100 for non-occupationa (bystander) non-cancer risks,

S cancer risk greater than 1 x 10 (and reasonable mitigation to reach 1 x 10°) for
occupationa cancer assessments,; and

S cancer risk greater than 1 x 10°® for non-occupationa adult (bystander) cancer
assessments.

2.2.1.2 Data for Postapplication Exposure Scenarios

Metam sodium produces MITC gas when applied to soil. Severa studies were submitted to
EPA that measured MITC air concentration levels following gpplications of metam sodium with tractor-
drawn or chemigation equipment. The air concentration levels were measured a various time periods
following application (e.g., 2 hours, 8 hours, 24 hours, €tc.), a various distances from the edge of the
treated field (e.g., 15 meters, 150 meters, 300 meters, etc.) and in various directions from the treated
fidd (eg., north, south, east, west, etc.). In al, eleven postapplication exposure studies were submitted
—five were conducted following metam sodium applications usng shank injection equipment, five were
conducted following metam sodium applications using sprinkler irrigation equipment, and one was
conducted following metam sodium applications using drip irrigation equipment. In some of the studies,
the gpplication was sedled into the soil with water immediately following gpplication, in other sudiesthe
gpplication was intermittently (i.e., thin sedl of water gpplied on consecutive days) seded into the soil
with water, and in sill other studies, no soil sedl was gpplied. HED had severd QA/QC issues with the
studies and concerns about some methodol ogies and inconsistencies. However, the studies were used
to estimate postapplication exposure to MITC. The following is a summary of the postapplication
exposure studies used in this assessment:

MRID No. 457037-04. Determination of Methyl |sothiocyanate Offsite Air Movement from the
Application of Metam-Sodium Through Shank Injection. March 1, 2001.

HED Study Review - DP Barcode D290246
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The purpose of this study was to assess the offgte ar movement of metam-sodium when
gpplied to soil by shank injection to aplot in Logt Hills, Cdifornia. Specificaly, the monitoring was
conducted to determine the levels of methyl isothiocyanate, MITC, ametabalite of metam sodium.
VAPAM® HL was applied once at arate of 75 galons per treated acre (319.5 Ibs ai/treated acre)
using atractor to a40 acre fied intended for growing carrots. Field work was conducted between
June 13 and June 17, 2000. Individua samples were collected from 16 sampling stations (Sx sampling
intervals per day for four days). The Stations were placed offste at the following locations: 150 m and
300 m (around al sides), 500 m and 700 m (on adiagonad to the southeast) and 700 m (on adiagona
to the southwest). MITC values ranged from 0.17 pg/m?® to 181.51 pg/m? throughout the monitoring
period. These valueswere not corrected for field fortification recoveries as al gpplicable recoveries
were >90%. The study met most of the applicable EPA study guiddines. The following issues of
potentia concern were identified: 1) the study was conducted at only one test site; 2) only individud
samples were collected at each sampling station and samples were only collected offste (not collected
within the treated area); and 3) field fortification samples were spiked in the |aboratory and shipped
frozen to the test Ste rather than being spiked concurrently in the field with the test samples. According
to the Vapam®HL labd, the test product should be seded in the soil at the time of application by
gporinkler irrigation or tarping. On the evening of the gpplication, a2 inch water cap was gpplied to the
plot.

MRID No. 457037-05. Santa Barbara County Pilot Sudy of Intermittent Sealing for a Shank
Injection Application. December 18, 2001.

HED Study Review - DP Barcode D290247

This pilot study isanon-GLP pilot sudy. It was designed to determine the effects of a ground
goplication of metam-sodium. It dso examined the effects that intermittent water sedling (performed
after application) has on MITC emissions. A shank injection of Sectagon 42, aliquid containing
42.2% metam sodium, was made to two selected fidds, both of which were ten acresin size, in Santa
Barbara County, Cdifornia The effects were determined by measuring the amounts of methyl
isothiocyanate (MITC), the primary breakdown product, in the surrounding air. The purpose of the
study was to determine MITC concentrations when metam sodium was injected into the soil under
warm air and warm soil conditions. Application was made at arate of 75 galons per trested acre
(316.5 Ibsa per treated acre). Four air sampling stations were set up a a distance of 150 meters from
the fields edge (one each in the northeast corner, the southeast corner, the northwest corner, and the
southwest corner), and ambient air monitoring was conducted every 4 hours for atota of 7 sampling
intervals. MITC vaues ranged from 0.0 pg/n?® to 15.7 pg/m? a Site 1 and O pg/n?® to 14.3 pg/n?® at
Site 2. These values were not corrected for field fortification recoveries because no recoveries were
included in the sudy. Twenty-four hour TWASs were caculated for each sampling location. Because
sampling intervals were of various durations, samples collected during the course of the application
process, and after the gpplication were used together to calculate one 24-hour TWA. Only one 24
hour TWA could be cadculated for each sampling location due to the limited number of sampling
intervas. The 24-hour TWAs for Site 1 were 1.78 pug/n® (Station A), 3.72 ug/n?® (Station B), 3.60
pgim? (Station C), and 3.91 pg/m? (Station D). The 24-hour TWAS for Site 2 were 1.38 ug/m?
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(Station A), 2.39 pg/m? (Station B), 3.17 pg/m?® (Station C), and 2.23 pg/m? (Station D). This non-
GLP pilot sudy was not performed under the compliance guidelines for field volatility sudiesand asa
result, numerous criteriawere not met. The following issues of potentia concern were identified:(1)
There were no qudity control samples collected or analyzed with this study; (2) There was no study
protocol provided; (3) Duplicate samples were only collected during one sampling interva at the four
sampling locations per interva for this study; (4) No field blank samples were collected for this study;
and (5) Sampling for this study did not continue until the nature of the dissipation curve was clearly
established. According to the Sectagon label, the test product should be sedled in the soil a the time of
goplication by irrigation or tarping. In this study, two different types of irrigation seding schedules were
used to mitigate possible air emissons.

No MRID, Test Report No. C92-070A. Ambient Air Monitoring in Contra Costa County
During March 1993 After an Application of Metam Sodiumto a Field. July 14, 1993.

HED Study Review - DP Barcode D281774

This study was designed to determine the effects of a shank injection gpplication of metam
sodium to afied in Contra Cogta County, Cdifornia. The purpose of the study was to determine
MITC concentrations when metam sodium was injected into the soil under cool ar and cool soil
conditions. Vapant® was applied at arate of 18 gallons of formulation per acre (57.2 Ibs ai/acre). A
sngle gpplication was made by atractor over three daysto a 95 acrefidd. On each of the three days
of the application, air monitoring was conducted prior to, during, and after the metam sodium soil
injection. A sampling train was set up at each of three sampling locations and set & aflow rate of 2
liters per minute. The three samplers were setup 15 yards from the fields edge (one to the north, one to
the southeast, and one to the southwest). On each day of application, sample tubes were changed
before gpplication began in the morning, once during the application, and then after the application
ended for the day, resulting in atota of 8 sampling intervas (including background sampling interval).
The duration of the sampling intervals ranged from 115 minutes (background sampling) to 950 minutes
(lest sampling interval). Significant levels of MITC were detected at dl three sampling locations during
and after the gpplication of metam sodium. MITC vaues ranged from 0.051 pg/m? to 242 pg/ne.
These vaues were not corrected for field fortification recoveries because no recoveries were included
in the sudy. The study met most of the applicable EPA study guiddines. The following issues of
potentia concern were: (1) field fortification and concurrent laboratory fortification samples were not
used during this study; (2) the study author did not provide information on the validation of the methods
used in the sudy; (3) the study was not conducted at the maximum application rate; (4) duplicate
samples were collected at three sampling locations per interva for the study; however, only one of the
duplicates were andyzed; (5) the study did not continue until the nature of the disspation curve was
clearly established; and (6) According to the Vapam labd, light watering until the soil is sedled or the
use of atarp for 48 hoursisrequired. In this study, no sed was implemented to mitigate possible air
emissons following the application.

No MRID. Test Report No. C92-070B. Ambient Air Monitoring for MITC in Kern County
During Summer 1993 After a Ground Injection Application of Metam-Sodiumto a Field. April
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27,1994,
HED Study Review - DP Barcode D281778

This study was designed to determine the effects of a shank injection application of metam-
sodium to afidd in Kern County, Cdifornia. The purpose of the study was to determine MITC
concentrations when metam sodium was injected into the soil under warm air and warm soil condiitions.
Soil-Prep® was applied a arate of 155 Ibsai/acre. A single application was made by atractor over
three daysto an 85 acre field. On each of the three days of the application, air monitoring was
conducted prior to, during, and after the metam sodium soil injection. Four air samplers were set up
(one a each cardind compass point) gpproximately 40 yards from the fields edge and set at aflow rate
of 2 liters per minute. Ambient air monitoring was conducted for atota of 9 sampling intervas (three
sampling intervas per day for three days). Significant levels of MITC were detected a dl four
sampling locations during and after the gpplication of metam sodium. MITC vaues ranged from 1.2
pg/m? to 880 pg/m?. These values were not corrected for field fortification recoveries because no
recoveries were included in the sudy. The study met most of the gpplicable EPA study guiddlines. The
following issues of potentiad concern were: (1) qudity control samples were not collected or anayzed;
(2) the study was not conducted at the maximum application rate; (3) duplicate samples were collected
a four sampling locations per interva for this study; however, only one of the duplicates were andyzed;
(4) only one field blank sample was collected and anayzed; (5) the study did not continue until the
nature of the disspation curve was clearly established; and (6) samples from sampling Series3 and 4
were exposed to high temperatures resulting in lower than expected resdue vaues. In this study, no
sed was implemented to mitigate possible air emissions following the gpplication.

No MRID, Test Report No. C94-046A. Ambient Air Monitoring for MIC and MITC After a Soil
Injection Application of Metam Sodium in Kern County During August 1995. May 20, 1997.

HED Study Review - DP Barcode D281790

The purpose of this sudy was to assess the offsite air movement of metam sodium when
goplied to soil by direct injection to aplot in Kern County, Cdifornia. Specifically, the monitoring was
conducted to determine the levels of MITC and MIC, ametabolite of MITC. Soil-Prep® was applied
once a arate of 155 Ibs ai/acre using atractor to an 80 acre field intended for growing carrots.
Background samples were collected one day prior to the gpplication and individua samples were
collected from five sampling stations (two sampling intervas per day for three days) set a aflow rate of
2 liters per minute. The stations were placed offste at each of the four cardina compass points. 39 feet
North, 39 feet South (2 stations), 36 feet East, and 60 feet West of the field. MITC vaues ranged
from 0.64 pg/ne to 250 pg/m?; MIC vaues ranged from 0.60 pg/m?® to 5.80 pg/m? throughout the
monitoring period. These vaues were not corrected for field fortification recoveries because spikes
were not fortified concurrently in thefiedd. The study met most of the applicable EPA study guiddines.
The following issues of potentid concern were: (1) the study was not conducted at the maximum
goplication rate; (2) the soil at the test Site was not characterized; (3) detailed information regarding
gpplication equipment was not provided; (4) only individua samples were collected a each sampling
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gation and samples were only collected from a distance offsite (not collected within the treated areq);
and (5) sampling did not continue until the nature of the dissipation curve was clearly established. In
this sudy, no sed wasimplemented to mitigate possble air emissons following the gpplication.

MRID No. 457037-02. Determination of Methyl |sothiocyanate Offsite Air Movement from the
Chemigation of Metam-Sodium Through Sprinkler Irrigation. January 10, 2002.

HED Study Review - DP Barcode D290245

The purpose of this study was to assess offsite air movement of metam-sodium when applied
by chemigation to abare ground fidld. The test Site for this sudy was located in the southern San
Joaquin Vdley of Cdiforniain Kern County on a bare ground field maintained by Grimmway Farms.
Metam CLR™ was applied once by sprinkler irrigation using WTC mode number G-50, 230 sprinklers
at arate of 74.6 gallons per treated acre (317.05 Ib ai/acre) to a17.63 acre field. Individua samples
were collected from 16 sampling stations (Sx sampling intervals per day for four days). Fied work was
conducted between August 21 and August 25, 2001. Sampling stations were located at 137 m and
274 maround dl sdes of thefield, and a 274 m, 411 m, and 549 m on adiagond to the southees,
and & 274 m and 530 m on adiagona southwest of the fiedld. MITC vaues at dl the sampling Sites
ranged from 0.20 pg/m? to 227.9 ug/m? throughout the monitoring period. These values were not
corrected for field fortification recoveries because spikes were not fortified concurrently in the fied
(field fortification recoveries were >90%). The study met most of the gpplicable EPA study guiddines.
The following issues of potentia concern were identified: 1) the study was conducted at only one Site;
2) the soil samples were not characterized; 3) samples were not collected within the trested areg; 4) a
clear disspation curve was not established over the 96-hour monitoring period; and 5) field fortification
samples were spiked in the laboratory and shipped frozen to the test Site rather than being spiked
concurrently in the field with the test samples. According to the Metam CLR labdl, a sedl should be
implemented immediately after gpplication. In this study, a%2inch water sed was gpplied immediately
following the gpplication. On the day after gpplication, a 1/4 inch seal was applied.

MRID No. 457037-06. Lancaster Pilot Study of Intermittent Sealing for a Sprinkler Irrigation
Application. December 18, 2001.

HED Study Review - DP Barcode D290249

Thiswas a non-GL P study designed to determine the effects of a chemigation application of
metam-sodium. It also examined the effects that intermittent water sealing (performed after application)
has on MITC emissions. A chemigation application of Sectagon 42® was made to two sdlected fields,
both of which were 16 acresin Size, in Lancaster, Cdifornia. The effects were determined by
measuring the amounts of MITC in the surrounding air. The purpose of the pilot udy wasto
determine MITC concentrations when metam sodium was applied via chemigation to the soil under
warm ar and warm soil conditions. Application was made a arate of 75 galons per acre (316.5 |1b
alacre). There weretwo types of irrigation seding schedules used to mitigate possible air emissions.
Site one was irrigated with 1/6 inch of water seven times over the course of the monitoring period and
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dte 2 wasirrigated with %2 inch of water immediately following application and another %2 inch 1 day
later in the monitoring period. Four air samplers were set up (one at each cardinad compass point)
around each fidd, and ambient air monitoring was conducted for atota of Sx sampling intervas.
MITC vaues ranged from 0.42 pug/m? to 210.7 pg/nt at Site 1 and 0.056 pg/m?® to 252.9 pg/ne at Site
2. These values were not corrected for field fortification recoveries because no recoveries were
included in the study. This non-GLP pilot study was not performed under the compliance guiddines for
fiedd volatility studies and as aresult, numerous criteriawere not met. The following issues of potentia
concern were identified: (1) there were no quality control samples collected or analyzed with this pilot
study; (2) apilot study protocol was not provided; (3) aproduct label was not provided; (4) duplicate
samples were only collected during one sampling interva a the four sampling locations per intervd; (5)
no field blank samples were collected; and (6) sampling did not continue until the nature of the
dissipation curve was clearly established. According to the Sectagon labd, the test product should be
seded in the soil a the time of gpplication by irrigation or tarping. In this study, irrigation seding was
used to mitigate possible air emissons.

MRID No. 457037-07. Panama Lane Pilot Study of Intermittent Sealing for a Chemigation
Application. December 18, 2001.

HED Study Review - DP Barcode D290251

Thiswas a non-GL P study designed to determine the effects of a ground application of metam-
sodium. It dso examined the effects that intermittent water sealing (performed after gpplication) hason
MITC emissons. A chemigation gpplication of VAPAM was made to two selected fields, both of
which were 12 acresin size, in Kern County, Cdifornia and the effects were determined by measuring
the amounts of methyl isothiocyanate (MITC) in the surrounding ar. The purpose of the pilot study
was to determine MITC concentrations when metam sodium was applied via chemigation equipment to
the soil under warm air and warm soil conditions. The application was made at arate of 203 pounds
active ingredient per acre. Four air sampling stations were set up (one at each cardina compass point)
150 meters from the fields edge and ambient air monitoring was conducted for atotal of 12 sampling
intervals (plus one duplicate). MITC vaues ranged from O pg/m? to 395.9 pg/m? a Site 1 and O pg/m?®
to 736.3 g/t a Site 2. These values were not corrected for field fortification recoveries because no
recoveries were included in the study. This pilot sudy was not performed under the compliance
guiddinesfor fidd volaility sudies and as aresult, numerous criteria were not met. The following
issues of potentia concern were identified: 1) there were no quality control samples collected or
anayzed with the study; 2) astudy protocol was not provided; 3) a product label was not provided
with the study; therefore, the maximum application rate could not be determined; 4) duplicate samples
were not collected; and 5) sampling did not continue until the nature of the disspation curve was clearly
edtablished. According to other Vapam labels, the test product should be sedled in the soil at the time
of gpplication by sprinkler irrigation or tarping. In this study, no soil sedling was used to mitigate
possible air emissons.

MRID No. 457037-08. Orange County Drip Application Sudy Modeling Results Prepared for
the Metam-Sodium Task Force. December 18, 2001.
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HED Study Review - DP Barcode D290252

Thiswasanon-GLP study. The purpose of this summary report was to interpret air quaity
datain the University of Nevada study, “Determination of MITC in Air Downwind of Field Treated
with Metam Sodium by Drip Irrigation.” Air quality data were compared to supplementary data on soil
and meteorologica conditions to estimate emission rates of MITC asafunction of time. An additiond
objective was to evduate tarp versus non-tarp off-gassing rates for drip gpplications. Two fields, one
tarped and one untarped, were sdected for use in the application monitoring in the University of
Nevada study. The fields were located southeast of Irvine, Cdifornia The tarped field was
approximately 4 acres and the untarped field was approximately 12 acres. Vapan® HL was applied at
arate of 75 gdlons per acre (319.5 Ib a/acre). Pre-irrigation and irrigation following the application
was not performed. Ten air monitoring stations were placed around each field gpproximately 10, 20,
20, 50, and 150 feet from the edge of the field. The sampling pumps were st to an airflow rate of 2
L/min. A totd of sx sampling periods were utilized in this sudy, one a the time of gpplication and at 4,
8, 24, 36, and 48 hours posttreatement. The data show levels of MITC ranging from less than the
detection limit to 89.2 pg/m? a the untarped field and from less than the detection limit to 114 pg/n?® at
the tarped fidld. These values were not corrected for field fortification recoveries because raw data
were not provided in the sudy. The summary report provided emission rates, caculated based on a
ratio of average measured concentrations to average modeled concentrations times the normalized
emission rate used in the model. The modeled vaues were computed using the ISCST3 dispersion
modd. Emission rates were reported to range from 1.9 to 11.6 pg/m?/sec for the tarped field and from
0.8 to 8.3 pg/m®/sec for the untarped field. Due to low recoveries of MITC (70.0 to 80.9), these
emission rates were scaed up by 25%. The summary report did not provide detailed information on
the field sudy and as aresult, numerous criteriawere not met. The following issues of potentia
concern were identified: 1) no study protocol were provided; 2) raw data were not provided; and 3)
the LOQ was not provided. According to the Vapam®HL labd, the test product should be sedled in
the soil at the time of gpplication by sprinkler irrigation or tarping. In this study, tarping conssted of a
field tarped with a 1.5 mm plastic mulch.

MRID No. 426599-01. Field Volatility of Metam-Sodium During and After Applications.
January 26, 1993.

HED Study Review - DP Barcode D281787

The purpose of this sudy was to assess the offsite air movement of methyl isothiocyanate
(MITC), the primary breakdown product of metam sodium, following application to afield. BUSAN®
1020 was agpplied once by solid fixed-set sprinklers at arate of 100 gallons per acre (318 |bs ai/acre)
to a7 acrefalow field in Madera County, Caiforniafrom May 2 through 4, 1992. The Site was pre-
irrigated 90 minutes prior to the gpplication. Air sampling for MITC concentrations was conducted
using persond air sampling pumps located 5, 25, 125, and 500 meters from the downwind edge of the
goplication zone. At each test Ste, duplicate samples were collected every four hours during the
gpplication and for two days following the gpplication. MITC vaues (corrected for field recovery)
ranged from 8.6 to 1300 pg/nt. The highest MITC residues were detected during the first sampling
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interva following the gpplication and MITC levels dropped consderably 20 hours after field
application. Dissipation haf-life vaues were 7.91 hours (> = 0.934), 7.46 hours (r? = 0.915), 7.25
hours (r? = 0.548), and 9.96 hours (r? = 0.778) for the 5 m, 25 m, 125 m, and 500 m downwind
samplers, respectively. The study met most of the gpplicable EPA study guiddines. The following
issues of potentia concern were identified: (1) only one test Ste was used; (2) air monitoring was not
donein the center of the treated field and samplers were not placed at al four cardina compass points
from the center; (3) the power generator failed during the 8 to 12 hour sampling intervd; (4) fidd
fortification samples were said to represent storage stability as well; however, analysis dates are not
known and the order they were andyzed in relaion to the fidld samplesin not known; and (5)
According to the product labd, the test product should be sedled in the soil immediately after the
goplication. Following the gpplication, no soil seding was used to mitigate possible ar emissons.

No MRID. Air Monitoring for Methyl 1sothiocyanate During a Sprinkler Application of Metam-
sodium. June 1994.

HED Study Review - DP Barcode D290254

Thisstudy isanon-GLP study. The purpose of this study was to monitor MITC, hydrogen
aulfide (H,S), and carbon disulfide (CS,) ar concentrations during afield gpplication of metam-sodium.
Vapan® I1Cl Soil Fumigant was applied once by sprinkler irrigation (chemigation) at arate of 318 Ibs
alacreto al9 acre stein Kern County, Caifornia The Site was pre-irrigated afew hours prior to the
goplicaion. Air sampling for MITC concentrations was conducted using persond air sampling pumps
located off the perimeter of the treated area at three gpproximate distances of 5, 75, and 150 meters.
A charcod sorbent tube, with aslicagel tube mounted in front, was attached to each air sampling
pump to collect residues during the application (6 hours), watering-in (1.5 hours), and then followed
with three consecutive 6-hour and four consecutive 12-hour sampling intervals. MITC vauesranged
from below the detection limit (2.43 ug/m? ) to 8,253 ug/m? throughout the monitoring period. The
period when the highest MITC concentrations were found was during the application of the test
product. The second highest MITC concentrations occurred during the sampling interva which
followed the “watering-in” of the test product. The study met most of the applicable EPA study
guiddines. Thefollowing issues of potentid concern were identified: (1) the percentage of active
ingredient was not reported and the properties of the pesticide (i.e., vapor pressure volatility, water
solubility, adsorption to soil, and texture) were not addressed; (2) only one Site was used in this study;
(3) samples were not collected from the center of the treated fidld and sampling stations were
positioned 1.2 meters above the ground. However, one or two randomly located replicate samples
were collected dongside a primary sample during each interval for method comparison; (4) sampling
pumps were run a a sample flow rate of gpproximatdy only 0.25 liters per minute (Lpm); (5) the study
reported that the sampling pumps were cdibrated at the beginning of each sampling period but did not
specify whether they were checked at the end of each sampling intervd; (6) two 12-hour background
samples were collected prior to the application. In addition, retention and breskthrough studies were
not discussed in thisstudy. A complete set of field recoveries congsting of at least one blank control
sample and three or more each of alow-level and high-leve fortifications was not provided in this
study. Qudity control recoveries for one leve of fortification were provided but not discussed; (7)
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storage stability data were not provided; and (8) raw residue data were not corrected for the
continuous quality control recovery data provided in Appendix C of the report (89% for sllicaand 88%
for charcod). Following the gpplication, soil sealing was used to mitigate possible air emissons

HED notes the following limitations/issues with the above sudies:

All of the fidd volatility sudies were conducted in Cdifornia.  Currently, CDPR has a technicdl
information bulletin (TIB) for metam sodium gpplication that identifies certain goplication practices for
the application of metam sodium (i.e regarding water seding, air temperature, wind speed, time of
goplication, etc.). Asnoted in the study summaries, these practices were not followed in dl of the 11
sudies. DPR'sTIB does gpply to other states where metam sodium is used.

Three of studies are pilot studies (MRIDs 457037-05, 457037-06, and 457037-07). The
MSTF clams that these three studies do not reflect currently used intermittent sedling methods.

The MSTF reported that in the 1994 study, * Air Monitoring for Methyl Isothiocyanate During a
Sprinkler Application of Metam-sodium’ (DP Barcode D290254) a nocturnd inversion occurred. They
aso report that the application was conducted with air temperatures that exceeded 90 F.

Although severd of the studies may not be reflect current application practices or may not be
compliant with current CDPR’s TIB requirements and EPA labels, they were included the risk
edtimates included in Section 2.2.4 for comparative historical purposes. Risk estimatesusing ISC
modeing (Section 3.0) were based on the best available exposure study for each application type and
sedling method.

2.2.2 Parameters Affecting Postapplication Inhalation Exposures

Severd factors influence the air concentration levels of MITC following metam sodium
gpplicationsto agriculturd fidds, induding:

. the rate a which MITC isformed during the degradation of metam sodium,
. the rate at which MITC is released from treated soil into the atmosphere, and
. the amount of metam sodium agpplied in a geographic area.

Factors that influence the rate at which MITC is formed during the degradation of metam sodium
include:

. the pH of the sail,

. the moigture leve of the soil, and

. the temperature of the soil.

Factors that influence the rate at which MITC is released from trested soil into the atmosphere, include:
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. the type and effectiveness of the soil sedl, if any — sedls range from tarpaulins, soil
compaction with rallers or drags, and adding alayer of water immediately following
gpplication and/or for afew days following application;

. the type of gpplication — application can be by shank injection, rotary tiller, sorinkler
irrigation, or through various handheld or stationary equipment;

. the texture and content of the soil — clay soils and soils high in organic matter tend to
inhibit release of MITC, whereas |oose textured soils tend to rlease MITC, and

. so0il moidture levels — soils with high moisture levels tend to inhibit release of MITC,
whereas low moisture soils tend to rlease MITC

. time of application, night versus day, and atmospheric conditions.

Factors that influence the amount of metam sodium gpplied in a geographic areg, include:

. Size (acres) of the areatreated in a day;
. Number of consecutive days metam sodium is applied in a geographic area; and
. Application rate — the pounds of metam sodium gpplied per acre.

Note: that the Size or frequency of gpplications among separate owner/operators in a geographic areais
not limited or specified by current pesticide |abeling.

2.2.3 Occupational and Residential Postapplication Exposures

Once metam sodium gpplied to soil or mixed with non-buffered water, it rapidly and completey
breaks down to MITC and other degradates. In soil, metam sodium usudly converts to MITC within
one day following gpplication with the decomposition rate depending on soil temperature, soil
compoasition, and soil moisture. Warm soil temperature, increased clay or organic matter, smal soil
particle size, and low soil moisture facilitate rapid conversion of metam sodium to MITC. MITC
accounts for the fumigant activity of metam sodium.

2.2.3.1 Postapplication Dermal Exposures

The Worker Protection Standard for Agricultural Pesticides prohibits entry into atrested area
by any person — other than atrained and appropriately PPE-equipped pesticide handler — until
inhalation risks are no longer a concern. Therefore, only handlers are permitted to enter trested areasto
perform tasks, such as.

. seding the soil with water, tarpaulins, drags, or rollers,
. removing the tarpaulin sedl; and
. aerating treated soil.

Entry into metam-sodium-trested areas by unprotected persons will not be permitted until al metam
sodium has degraded into MITC and MITC inhdation exposures are no longer a concern. Asa
consequence, HED does not anticipate that postapplication derma exposures to metam sodium will
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occur in agricultura settings and, therefore, no postapplication dermd risks were caculated for metam
sodium.

HED a so does not anticipate derma exposures to metam sodium applied as afoam to sewers.
Unauthorized personnel are not expected to be in sewers.

2.2.3.2 Postapplication Inhalation Exposures Immediately Following
Field Applications

HED anticipates that awide array of individuds potentidly can be exposed viathe inhdation
route to MITC by working in or near and/or living near areas that have been treated with metam
sodium. MITC-specific studies provided inhalation postapplication exposure datafor MITC. These
sudies examined MITC air concentration levels a measured distances from the edge of atreated field
a various time periods immediately after following metam sodium gpplications. Unfortunately, most of
the studies measured MITC air concentration levels for only the first few days following gpplication and
most studies did not continue to measure MITC levels until the limit of detection was achieved. In
addition, in some ingtances, MITC air concentration levels measured on the third or fourth day
following gpplication were higher than MITC levels measured on the first or second days. As aresult,
HED has no data to indicate how many days following metam sodium gpplications that MITC ar
concentration levels are a concern to occupationa workers and residential bystanders near the treated
fields.

HED believes that postapplication exposures to MITC can occur over severd daysfollowing a
single metam sodium application and may occur over severd weeksif severd fields near awork or
resdentia environment are treated consecutively within a short time span. For example, adjacent or
contiguous agricultura fiedsin alocalized area might be trested with metam sodium over a severa
week period. Individuas working in nearby field or working/living in nearby buildings may be exposed
to the off-gassing of MITC over an extended period of time. In such Stuations, intermediate-term
postapplication exposures to MITC are possible. However, a thistime, the inhdation endpoint of
concern for MITC isthe same for short-, intermediate-, and long-term MITC exposures, therefore,
only one postapplication non-cancer risk caculation was performed.

2.2.3.3 Postapplication Inhalation Exposures Following Soil Aeration

HED dso has concerns about postapplication inha ation exposures to MITC following remova
of the soil sedl and/or soil aeration. Metam sodium label ingtructions recommend sedling the soil
immediatdly following gpplication. (Some labels require the use of atarpaulin if the gpplication is
gpplied near (within one-half mile) of populated areas such as resdentia areas, schools, hospitas,
commercid or office buildings, factories, etc.) Seding methods include applying irrigation water and/or
pladtic tarpaulins or packing soil with aroller or drag. Metam sodium labels recommend for heavy soils
that users cultivate sedled areas gpproximately 5 to 7 days following gpplication to aerate the soil (see
page 8 of Vapam HL Soil Fumigant Label EPA Reg No 5481-468 dated 1/6/2004 under heading
‘Cultivation of Soil Before Planting’). Labels dso indicate that planting or transplanting cannot occur
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for 14 to 30 days following application —with the longer period applicable to soils that were sedled
following application or to soils that are heavy, wet, or cold.

Based on the labeling information and on the postapplication study data that indicate
sgnificantly lower MITC air concentration levels near fields where the soils have been seded
immediatdy following metam sodium gpplications, HED beievesthat MITC ar concentration levels
may spike again when the soil sedl isremoved and/or the soil is aerated. At thistime, HED has no data
to indicate MITC ar concentretion levelsin or near metam-sodium-trested fields when the soil sedl is
removed or the soil is aerated.

2.2.3.4 Postapplication Exposur es Following Potting Soil Treatments

HED has concerns about postapplication exposures to occupationa workers and non-
occupationd bystanders following applications to potting soil. HED believes that these gpplications are
likely to take place in sheltered settings, such as sheds, where air circulation is somewhat restricted.
However, a this time there are no data about MITC air concentration levels following applications to

potting soil.
2.2.3.5 Pogtapplication Exposures Following Sewer Treatments

HED has concerns about postapplication exposures to occupationa workers and non-
occupationd bystanders following applications to sewers. HED bdlieves that exposures to non-
occupationa bystanders may occur if there are cracks in the sewer structure that would permit MITC
to escape the sewer confinement. HED aso is concerned about entry by occupationa workersinto
treated sawers before MITC levels have disspated. However, a thistime there are no data about
MITC air concentration levels following applications to sewers.

2.24 MITC Occupational and Residential Postapplication Exposure
Scenarios

2.2.4.1 MITC Occupational Postapplication Exposure Scenarios

Traditiona postapplication occupationa exposure assessments concentrate on postapplication
dermal exposuresto treated surfaces. However, in the postapplication exposure assessment following
metam sodium gpplications, HED is concerned about inhaation exposures to MITC to occupationa
workers who are performing tasks:

WorkersIn Treated Areas. The Worker Protection Standard for Agricultura Pesticides
(WPS) completely prohibits occupational workers and other persons from entering treated aress
following gpplications of fumigant pesticides until inhaation exposures are no longer a concern. The
entry prohibition is gpplicable to the area (i.e,, fidd) to which the fumigant was applied. Entry into
fumigant-treated is permitted for handlers only and only when they are performing one of the following
tasks: adding or adjusting a soil sedl, to check on air concentration levels, or to aerate the trested area.
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Workers Near Treated Areas. Based on available MITC air concentration data, HED has
concerns about occupationa workers performing tasks near — but outside of —a metam-sodium-treated
fidd. The WPS does not address situations involving workers performing tasks outside the trested
area. These workers may be employees of the owner/operator of the agricultural establishment where
the gpplication is taking place, but they also may be employees on another nearby worksite.

2.2.4.2 MITC Resdential Postapplication Exposur e Scenarios

Based on available MITC air concentration data, HED has concerns about non-occupational
bystanders located near — but outside of —a metam-sodium-treated field. These may be adults or
children who live and/or work near the treated field.

2.2.5 Non-cancer MITC Occupational and Residential Postapplication Risks

The non-cancer occupational and residentia postapplication exposure and risk estimates were
caculated using the “ Route-Specific Inhdation Margin of Exposure (MOE) method. MOESs were
caculated for each individud air sample concentration.

2.2.5.1 Non-cancer MITC Occupational and Residential Postapplication
Risk Calculations

For formulas used to caculate the inhaation non-cancer risk (MOES), see section 2.1.4.1.

2.2.5.2 Summary of MITC Occupational Non-cancer Postapplication
Risks

HED’slevel of concern for occupationd postapplication risksis amargin of exposure of less
than 100. A summary of the MITC postapplication risks to occupationa worker resulting from
gpplications of metam sodium by shank injection and by sprinkler irrigation are presented below in
Tables 10 and 11.

MOEs of lessthan 100 during at least one or more 8-hour periods were caculated for
following scenarios:

Shank Injection Applications

. wher e the soil is sealed with water for afew data collection points (e.g., down-wind
locations) from two air concentration studies at distances of 150 meters and 300 meters
(study maximums of 150 and 700 meters respectively) from the edge of the treated field
; and

. wher e no soil seal isused for many data collection points from three air concentration
study at dl distances (study maximums of 13.7, 18.3, and 36.6 meters, respectively)
from the edge of the fidd.
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Sprinkler irrigation applications

. where soil is sealed with water for many data collection pointsin two separate
studies a distances of 5, 71, 75, 77, 82, 150, and 150 meters (study maximums of 150
meters) from the edge of thefidd ;

where soil isinter mittently sealed with water for many data collection pointsin three

Separate sudies at distances of 137, 150, 274, and 530 meters (study maximums of 150, 150,

and 549 meters, respectively) from the edge of the field —; and

. where soil isnot sealed with water for many data collection points from one air
concentration study at al distances (study maximum of 500 meters) from the edge of
thefidd.

Drip irrigation applications:

. wher e soil is not sealed for two data collection points from one air concentration
study at distances of 6.1 and 15.2 meters (study maximum of 45.7 meters) from the
edge of thefidd.

Table 10: Non-cancer Occupational Postapplication MITC Risk Summary Following Shank
Injection Applications
Sampler
— . Number of Total . .
Postappllcéatt:jzn Exposure Z;staen;e;:r;r; Typeof Seal MOEs$ Number of M :\l/lwl(r)nllzjm Magléném
y g 100 MOES
(meters)
8 Hour MITC Exposure Summary @
MRID# 457037-05: SITE 1 150 Intermittent Seal 22 22 380 34000
IMRID# 457037-05: SITE 2 150 Intermittent Seal 21 21 420 34000
150 106 116 17 18000
300 180 187 30 18000
MRID# 457037-04 Intermittent Seal

500 24 24 110 15000
700 48 48 150 15000

1 4 6 14 640

C94-046A 11.9 No soil seal. 14 16 12 4800

183 5 6 44 3600
C92-070A 137 No soil seal. 9 21 45 21000

18.3 _ 12 24 3.4 2500

C92-070B No soil seal.

36.6 5 8 15 2100
Footnotes

a
b

Assessment assumes a minute volume of 16.7 liters per minute for all scenarios.
M OEs were calculated for each individual air sample concentration.

106



107



I — . e —— - I
Table 11: Non-cancer Occupational Postapplication MITC Risk Summary Following
Chemigation Applications
Sampler
Postapplication Application Distance Number Total Minimum Maximum
Exposure Study Equipment from Edge of Type of Seal of MOEs Number of MOE MOE
Field $ 100 MOEs
(meters)
8 Hour MITC Exposure Summary
5 4 13 4.8 230
MRID# 426599-01 ' ' > ' = 3 =8 >0
(All Samplers on downwind Sprinkler No soil seal.
edge of fidld) 125 5 13 7.4 570
500 11 13 37 3100
MRID# 457037-06; Site 1 Sprinkler 150 'meg"ttem 21 24 29 14000
MRID# 457037-06; Site 2 Sprinkler 150 Standard Seel 23 24 24 11000
MRID# 457037-07; Site 1 Sprinkler 150 Intersgtem 35 51 9.6 20000
MRID# 457037-07; Site 2 Sprinkler 150 Standard Seal 34 50 5.1 22000
137 81 96 27 39000
274 ) 199 216 26 41000
MRID# 457037-02 Sprinkler 411 'nteg;tte"t 24 24 160 30000
530 22 24 80 39000
549 24 24 160 39000
5 17 38 0.74 2500
82 8 10 39 2300
HED Study Review ) 75 8 11 40 2100
0290;/54 Sprinkler 77 Standard Sed 7 9 30 2300
71 6 11 0.85 2200
150 14 18 1.4 2300
3 20 20 130 3400
! Drip 6.1 9 10 68 550
MRID# 457037-08; Site 1 o Untarped
irrigation 15.2 9 10 68 580
45.7 10 10 110 850
3 20 20 110 120000
! Drip 6.1 10 10 270 120000
MRID# 457037-08; Site 2 o Tarped
irrigation 15.2 10 10 130 120000
M
Footnotes
a Assessment assumes a minute volume of 16.7 liters per minute for all scenarios.
b MOEs were cal culated for each individual air sample concentration.

2.2.5.3 Summary of MITC Non-occupational (Bystander) Non-cancer
Postapplication Risks

HED’sleve of concern for non-occupationa (bystander) postapplication risksis amargin of
exposure of lessthan 100. A summary of the MITC postapplication risks to adult and children
bystanders resulting from applications of metam sodium by shank injection and by chemigation are
presented below in Tables 12, 13, 14, and 15.

Risksto Adult Bystander s Following Shank Injection Applications
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Adult bystander MITC inhaation MOES of less than 100 were caculated during at least one or
more 2- and 16.4-hour periods for following scenarios:

for 2-hour exposures (outdoor s) wher ethe soil is sealed with water for afew
data collection points (e.g., downwind locations) from one air concentration sudies at
distances of 150 and 300 meters (study maximum of 700 meters) from the edge of the
treated field; and

for 2-hour exposures (outdoor s) where no soil seal is used for many data
collection points from three air concentration study at distances of 11, 11.9, 13.7, 18.3,
and 36.6 meters (study maximums of 13.7, 18.3, and 36.6 meters, respectively) from
the edge of the fidd;

for 16.4-hour exposures (indoor s) wher e the soil is sealed with water for severa
data collection points from one air concentration study at distances of 150 and 300
meters (sudy maximum of 700 meters) from the edge of the treated field; and

for 16.4-hour exposures (indoors) where no soil seal is used for most data
collection points from three air concentration study at distances of 11, 11.9, 13.7, 18.3,
and 36.6 meters (study maximums of 13.7, 18.3, and 36.6 meters, respectively) from
the edge of the fied.

Table 12: Shank Injection Adult Bystander MITC Risk Summary
Sampler
Postapplication Exposure Distance from T f Seal Number of Total Number Minimum Maximum
Study Edge of Field ypeo MOEs $ 100 of MOEs MOE MOE
(meters)
2 Hour MITC Exposure Summary 2

MRID# 457037-05; SITE 1 150 'nteg:te”t 2 22 1500 130000
MRID# 457037-05; SITE 2 150 'nteg:te”t 21 21 1700 140000
150 112 116 66 72000
300 i 187 187 120 73000

MRID# 457037-04 Intermittent
500 Sedl 24 24 440 59000
700 48 48 600 60000
11.0 5 6 58 2600
C94-046A 11.9 No Soil Sedl 14 16 50 19000
18.3 6 6 170 14000
C92-070A 13.7 No Soil Sedl 14 21 18 84000
18.3 16 24 14 9900

C92-0708 No Soil Sedl
36.6 7 8 59 8300

16.4 Hour MITC Exposure Summary °

MRID# 457037-05; SITE 1 150 'mersgttm 4 4 1400 2200
MRID# 457037-05; SITE 2 150 'mersgttm 4 4 1900 4500
150 17 20 44 15000
300 i 31 R 98 15000

MRID# 457037-04 Intermittent
500 Sedl 4 4 560 14000
700 8 8 550 14000
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Table 12: Shank Injection Adult Bystander MITC Risk Summary
Sampler
Postapplication Exposure Distance from T ¢ Seal Number of Total Number Minimum Maximum
Study Edge of Field ypeo MOEs $ 100 of MOEs MOE MOE
(meters)
11.0 2 3 24 390
C94-046A 11.9 No Soil Sedl 7 9 18 2600
18.3 2 3 63 1400
C92-070A 13.7 No Soil Sedl 2 3 11 270
18.3 2 9 4.5 190
C92-070B No Soil Sedl
36.6 1 3 16 870
Footnotes
a Assumed a minute volume of 16.7 liters per minute for all 2-hour scenarios.
b Assumed a minute volume of 8.3 liters per minute for all 16.4-hour scenarios.
c MOEs were calculated for each individual air sample concentration.

Risksto Adult Bystanders Following Sprinkler irrigation Applications:

Adult bystander MITC inhaation MOES of less than 100 were caculated during at least one or
more 2- and 16.4-hour periods for following scenarios:

Sprinkler irrigation applications

. for 2-hour exposures (outdoor s) wher e soil is sealed with water for many data
collection points from three air concentration study at distances of 5, 82, and 150
meters (study maximums of 150 metersfor al three sudies) from the edge of the fidd;

. for 2-hour exposur es (outdoor s) wher e soil isintermittently sealed with water
for many data collection points in one study at a distance of 150 meters (study
maximum of 150 meters) from the edge of the field; and

. for 2-hour exposures (outdoors) where soil is not sealed with water for most data
collection points from one air concentration study at distances of 5, 25, and 125 meters
(study maximum of 500 meters) from the edge of thefidd;

. for 16.4-hour exposures (indoors) where soil is sealed with water for most data
collection points from two air concentration studies at distances of 5, 71, 75, 82, and
150 meters (study maximum of 150 meters for both studies) from the edge of the fidd;

. for 16.4-hour exposures (indoors) where soil isintermittently sealed with water
for most data collection pointsin two separate studies at distances of 137, 150, and
274 meters (study maximums of 150 and 549 meters, respectively) from the edge of
thefidd; and

. for 16.4-hour exposures (indoors) where soil isnot sealed with water for most
data collection points from one air concentration study &t al distances (Study maximum
of 500 meters) from the edge of the fidd.

Table 13: Chemigation Adult Bystander MITC Risk Summary

Sampler Total
Postapplication Application Distance T ¢ | Number of Number of Minimum Maximum
Exposure Study Equipment | from Edge ypeo MOEs $ 100 umber o MOE MOE
of Field MOEs
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2 Hour MITC Exposure Summary ?#

5 No soil seal. 8 13 19 910

25 No soil seal. 8 13 23 780

MRID# 426599-01 Sprinkler e No soil oo, m = > 300
500 No soil sedl. 13 13 150 12000
MRID# 457037-06; Site 1 Sprinkler 150 Intermittent Seal 24 24 110 57000
MRID# 457037-06; Site 2 Sprinkler 150 Standard Sed 23 24 95 430000
MRID# 457037-07; Site 1 Sprinkler 150 Intermittent Seal 47 51 39 80000
MRID# 457037-07; Site 2 Sprinkler 150 Standard Seal 43 50 20 87000
137 Intermittent Seal 96 96 110 160000
274 Intermittent Seal 216 216 110 160000
MRID# 457037-02 Sprinkler 411 Intermittent Seal 24 24 620 160000
530 Intermittent Seal 24 24 320 160000
549 Intermittent Seal 24 24 630 160000
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5 Standard Sesl 21 38 3 9900
71 Standard Seal 10 10 160 9200
HED Study Review Sprinkler 75 Standard Seal 1 1 160 8600
D290254 77 Standard Sedl 9 120 9000
82 Standard Sesl 1 3.4 8800
150 Standard Seal 15 18 5.5 9400
MRID# 457037-08,; Site 1 3 Jnterped 2 20 230 14000
Drip 6.1 Untarped 10 10 270 2200
Irrigation 15.2 Untarped 10 10 270 2300
45.7 Untarped 10 10 430 3400
MRID# 457037-08,; Site 2 3 Tarped 20 20 420 480000
Drip 6.1 Tarped 10 10 1100 480000
Irrigation 15.2 Tarped 10 10 530 480000
45.7 Tarped 10 10 510 9200
16.4 Hour MITC Exposure Summary *
5 No soil seal. 0 2 11 65
MRID# 426599-01 Sprinkler > oo edl, 2 2 2 2
125 No soil seal. 0 2 17 95
500 No soil seal. 1 2 86 390
MRID# 457037-06; Site 1 Sprinkler 150 Intermittent Seal 4 4 140 57000
MRID# 457037-06; Site2 | Sprinkler 150 Standard Sedl 4 4 130 930
MRID# 457037-07; Site1 | Sprinkler 150 Intermittent Seal 4 8 41 640
MRID# 457037-07; Site2 |  Sprinkler 150 Standard Seal 4 8 20 460
137 Intermittent Seal 14 16 93 15000
274 Intermittent Seal 35 36 55 28000
MRID# 457037-02 Sprinkler 411 Intermittent Seal 4 400 870
530 Intermittent Seal 4 360 1100
549 Intermittent Seal 4 4 570 1200
5 Standard Sedl 6 12 2.1 2300
71 Standard Sesl 2 3 97 2100
HED Study Review . 75 Standard Sesl 2 3 67 2900
D290254 Sprinkler 77 Standard Seal 3 3 140 2000
82 Standard Sedl 1 3 3.3 220
150 Standard Sesl 4 5 4.9 3300
MRID# 457037-08; Site 1 3 Untarped 8 8 200 1500
Drip 6.1 Untarped 3 4 95 430
Irrigation 15.2 Untarped 4 4 110 520
45.7 Untarped 4 4 130 720
MRID# 457037-08; Site 2 3 Tarped 8 8 170 2000
Drip 6.1 Tarped 4 4 420 120000
Irrigation 15.2 Tarped 4 4 240 12000
45.7 Tarped 4 4 180 1100

Footnotes

a
b
c

Assumed a minute volume of 16.7 liters per minute for all two-hour scenarios.

Assumed a minute volume of 8.3 liters per minute for all 16.4-hour scenarios.

MOEs were calculated for each individual air sample concentration.

Risksto Children Bystander s Following Shank Injection Applications
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Child bystander MITC inhaation MOEs of less than 100 were calculated during at least one or
more 2- and 16.4-hour periods for following scenarios:

. for 2-hour exposures (outdoor s) wher e the soil is sealed with water for severd
data collection points from one air concentration study at distances of 150 and 300
meters (sudy maximum of 700 meters) from the edge of the treated field; and

. for 2-hour exposures (outdoors) wher e no soil seal isused for many data
collection points from three air concentration study a al distances (study maximums of
13.7, 18.3, and 36.6 meters, respectively) from the edge of the fidd;

. for 16.4-hour exposures (indoor s) wher e the soil is sealed with water for severa
data collection points from one air concentration sudy at distances of 150 and 300
meters (sudy maximum of 700 meters) from the edge of the treated field; and

. for 16.4-hour exposures (indoors) where no soil seal is used for most data
collection points from three air concentration study a al distances (study maximums of
13.7, 18.3, and 36.6 meters, respectively) from the edge of the field.
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Table 14: Children Bystander MITC Risk Summary Following Shank Injections
Sampler
Postapplication Distance from Number of Total Number Minimum Maximum
. Type of Seal
Exposur e Study edge of Field MOEs $ 100 of MOEs MOE MOE
(meters)
2 Hour MITC Exposure Summary 2
MRID# 457037-05: SITE 1 150 'mersr;';tem 2 2 1100 100000
MRID# 457037-05: SITE 2 150 'mersr;’:tent 21 21 1300 100000
150 109 116 49 54000
300 i 185 187 89 54000
MRID# 457037-04 Intermittent
500 Sedl 24 24 330 44000
700 48 48 450 45000
11.0 5 6 43 1900
C94-046A 11.9 No soil sedl. 14 16 37 14000
18.3 6 6 130 11000
C92-070A 13.7 No soil sedl. 14 21 13 63000
18.3 ) 14 24 10 7400
C92-070B No soil seal.
36.6 5 8 44 6200
16.4 Hour MITC Exposure Summary °
MRID# 457037-05: SITE 1 150 '”tersgtte”t 4 4 1300 2100
MRID# 457037-05: SITE 2 150 '”teg;tmt 4 4 1800 4100
150 17 20 41 14000
300 i 31 32 90 14000
MRID# 457037-04 Intermittent
500 Sed 4 4 520 13000
700 8 8 510 13000
11.0 1 3 22 360
C94-046A 11.9 No soil seal. 7 9 17 2400
18.3 2 3 58 1300
C92-070A 13.7 No soil seal. 2 3 10 250
18.3 ) 2 9 4.2 180
C92-070B No soil seal.
M
Footnotes
a The 2 hour exposure period utilized a minute volume of 16.7 liters per minute for all scenarios.
b The 16.4 hour exposure period utilized a minute volume of 6.7 liters per minute for all scenarios.
C MOEs were calculated for each individual air sample concentration.

Risksto Children Bystanders Following Sprinkler irrigation Applications:

Child bystander MITC inhaation MOEs of less than 100 were caculated during at least one or
more 2- and 16.4-hour periods for following scenarios:

Sprinkler irrigation applications

. for 2-hour exposures (outdoor s) wher e soil is sealed with water for many data
collection points from three air concentration studies at distances of 5, 77, 82, and 150
meters (sudy maximum of 150 metersfor dl three sudies) from the edge of the field;

. for 2-hour exposur es (outdoor s) wher e soil isinter mittently sealed with water
for many data collection pointsin three separate studies at distances of 137, 150, and
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274 meters (sudy maximums of 150, 150, and 549 meters, respectively) from the edge
of thefidd; and

. for 2-hour exposures (outdoors) where soil is not sealed with water for most data
collection points from one air concentration study at al distances (sudy maximum of
500 meters) from the edge of the field.

. for 16.4-hour exposures (indoor s) wher e soil is sealed with water for most data
collection points from two air concentration study at distances of 5, 71, 75, 82, and
150 meters (sudy maximums of 150 meters for both studies) from the edge of the field;

. for 16.4-hour exposures (indoors) where soil isinter mittently sealed with water
for most data collection pointsin two separate studies at distances of 137, 150, and
274 meters (study maximums of 150 and 549 meters, respectively) from the edge of
thefidd; and

. for 16.4-hour exposures (indoors) where soil isnot sealed with water for most
data collection points from one ar concentration study a al distances (study maximum
of 500 meters) from the edge of the field.

Drip irrigation applications:

. for 16.4-hour exposures (indoor s) where soil is not sealed for most collection
points from one air concentration study at distances of 6.1 and 15.2 meters (study
maximum of 45.7 meters) from the edge of the fidd.
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Table 15: Children Bystander MITC Risk Summary Following Chemigation Applications

Sampler
- L Dist Total . .
Postapplication Application frolmaggee Type of Seal Number of Numcz):r of Minimum Maximum
Exposure Study Equipment of Fielt? P MOEs $ 100 MOEs MOE MOE
(meters)
2 Hour MITC Exposure Summary ?#
Chemigation 5 No soil seal. 8 13 14 680
MRID# 426509-01 Chemigation 25 No soil seal. 7 13 17 580
(All Samplers on Chemigati 125 No soil seal 10 13 2 1700
downwind edge of field.) emigation 0 Soil sed.
Chemigation 500 No soil seal. 13 13 110 9300
MRID# 457037-06; Site Chemigation 150 Intermittent 23 on 85 43000
1 Sedl
MRID# 457037-06; Sit .
2 € Chemigation 150 Standard Seal 23 24 71 320000
MRID# 457037-07; Site Chemigation 150 Intermittent 5 51 29 60000
1 Sedl
MRID# 4572037'07; St 1 Chemigation 150 Standard Sedl 42 50 15 65000
Chemigation 137 'ntersgﬁem 95 9% 80 120000
Intermittent
Chemigation 274 : eg:; e 215 216 79 120000
Intermittent
MRID# 457037-02 Chemigation 411 : eg:; e 24 24 470 120000
Intermittent
Chemigation 530 : eg:; e 24 24 240 120000
Intermittent
Chemigation 549 : eg:; e 24 24 470 120000
Chemigation 5 Standard Seal 21 38 2.2 7400
Chemigation 71 Standard Seal 10 10 120 6900
HED Study Review Chemigation 75 Standard Sedl 11 11 120 6400
D200254 Chemigation 77 Standard Seal 9 89 6700
Chemigation 82 Standard Seal 11 2.5 6600
Chemigation 150 Standard Seal 15 18 4.1 7000
Dri
o 3 Untarped 20 20 400 10000
1rri gaIlon
Dri
! o 6.1 Untarped 10 10 200 1600
MRID# 457037-08; Site irrigation
1 Dri
o 15.2 Untarped 10 10 200 1700
1rri gaIlon
Dri
o 457 Untarped 10 10 320 2500
1rri gaIlon
Dri
o 3 Tarped 20 20 320 360000
1rri gaIlon
Dri
! o 6.1 Tarped 10 10 820 360000
MRID# 457037-08; Site irrigation
2 Dri
o 15.2 Tarped 10 10 390 360000
1rri gaIlon
Dri
o 457 Tarped 10 10 380 6900
1rri gaIlon
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Table 15: Children Bystander MITC Risk Summary Following Chemigation Applications

Sampler
Di Total
Postapplication Application frolnswtaggge Type of Seal Number of Numcg:r of Minimum Maximum
Exposure Study Equipment of Field MOES$ 100 MOEs MOE MOE
(meters)
16.4 Hour MITC Exposure Summary °
Chemigation 5 No soil seal. 0 2 9.8 60
MRID# 426509-01 Chemigation 25 No soil seal. 0 2 11 52
(All Samplers on — -
downwind edge of field.) Chemigation 125 No soil seal. 0 2 16 88
Chemigation 500 No soil seal. 1 2 79 360
MRID# 457037-06; Site Chemigation 150 Intermittent 4 4 130 43000
1 Sed
MRID# 4572037'06; St | Chemigation 150 Standard Seel 4 4 120 860
MRID# 457037-07; Site Chemigation 150 Intermittent 4 8 38 590
1 Sed
MRID# 4572037'07; St | Chemigation 150 Standard Seel 4 8 18 430
Chemigation 137 Intermittent 14 16 86 14000
Sed
Chemigation 274 Intermittent 35 36 51 26000
Sed
_— Intermittent
MRID# 457037-02 Chemigation 411 ool 4 4 370 800
Chemigation 530 Intermittent 4 4 330 1000
Sed
Chemigation 549 Intermittent 4 4 520 1100
Sed
Chemigation 5 Standard Seal 6 12 1.9 2200
Chemigation 71 Standard Seal 2 3 89 1900
HED Study Review Chemigation 75 Standard Sedl 2 3 62 2700
D200254 Chemigation 77 Standard Seal 3 3 130 1800
Chemigation 82 Standard Seal 1 3 3.1 200
Chemigation 150 Standard Seal 4 5 4.5 3000
Drip
T 3 Untarped 8 8 180 1400
irrigation
Drip
. T 6.1 Untarped 3 4 88 400
MRID# 457037-08; Site irrigation
1 Drip
T 15.2 Untarped 3 4 98 480
irrigation
Drip
T 45.7 Untarped 4 4 120 660
irrigation
Drip
T 3 Tarped 8 8 160 1900
irrigation
Drip
. T 6.1 Tarped 4 4 390 110000
MRID# 457037-08; Site irrigation
2 Drip
T 15.2 Tarped 4 4 220 11000
irrigation
Drip
T 45.7 Tarped 4 4 170 1000
|rr|gat|on
Footnotes
a The 2 hour exposure period utilized a minute volume of 16.7 liters per minute for all scenarios.
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b The 16.4 hour exposure period utilized a minute volume of 6.7 liters per minute for all scenarios.
c MOEs were calculated for each individual air sample concentration.

2.2.7 Pogapplication Summary and Data Gaps
2.2.7.1 Summary of Postapplication Risks

The results of the occupationa and residentia postapplication non-cancer risk assessment
indicate MOES of less than 100 for many of scenarios. With respect to application equipment, data
indicate that drip irrigation applications are the mogt effective in reducing release of MITC, shank
injection applications are moderately effective in reducing release of MITC, and sprinkler irrigation
gpplications are the least effective in reducing release of MITC. HED has no data for rotary tiller
applications or for handheld/stationary equipment.

With respect to soil sedls, data indicate that plastic tarpaulin sedls are the most effectivein
inhibiting release of MITC, water sedls are moderately effective in inhibiting release of MITC (they
evgporate, unless regpplied); rolling and dragging to compact soil is moderately effective in inhibiting
release of MITC, if done correctly; and unsealed soil tendsto release MITC.

2.2.7.2 Postapplication Assessment Data Gaps and Uncertainties

Severa studies were submitted to EPA that measured MITC air concentration levels following
applications of metam sodium with tractor-drawn or chemigation equipment. The air concentration
levels were measured a various time periods following application (e.g., 2 hours, 8 hours, 24 hours,
etc.), a various distances from the edge of the treated field (e.g., 15 meters, 150 meters, 300 meters,
etc.) and in various directions from the treeted field (e.g., north, south, east, west, etc.). In dl, eleven
postapplication exposure studies were submitted — five were conducted following metam sodium
gpplications usng shank injection equipment, five were conducted following metam sodium gpplications
using sprinkler irrigation equipment, and one was conducted following metam sodium gpplications using
drip irrigation equipment. In some of the studies, the gpplication was seded into the soil with water
immediately following application, in other sudies the gpplication was intermittently (i.e,, thin sedl of
water applied on consecutive days) sedled into the soil with water, and in gill other studies, no soil sedl
was gpplied. HED had severa QA/QC issues with the studies and concerns about some methodologies
and inconsgtencies.

HED had no data to assess postapplication occupationa and bystander exposureto MITC
following gpplications of metam sodium when the soil-sedl is removed severd days after gpplication.
Since the amount of MITC produced from metam sodium is directly related to the application rate,
HED is concerned that sedling the soil merely ddlaysthe release of MITC into the air. Therefore, even
though soil sedl's greatly reduce the air concentration levels of MITC immediately following application,
HED is concerned that removal of the sedl and aerating the soil will release MITC air concentration
levels of concern. HED has no data on MITC air concentration levels following removal of soil sedls
and subsequent soil aeration.
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HED a0 has no data to accurately assess the distance from the edge of atreated field where
exposureto MITC isno longer of concern. Available data did not assess air concentration levels at
distances of sufficient length to permit HED to caculate the distance a which MOEs are at least 100.

Data uncertainties, include insufficient information on the influence of the following on MITC ar
concentration levelsimmediatdly following metam sodium applications:
. wind speed and direction,

. ar and soil temperature,

. applicetion rate,

. tarpaulins as a soil sed,

. Sze of treated area,

. indoor versus outdoor exposures, and

. various application equipment and application techniques.
All postapplication exposure and risk estimatesin this assessment are based on asingle treated field.
The exposure and risk for exposure from multiple treated fields was not factored in any of the
caculaions usad in this assessment.

There was no data submitted to evaluate gpplications in small areas such as greenhouses (with
open sides) or lawns.  These are also considered data gaps.
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3.0 Postapplication Occupational and Residential (Bystander) Exposures and Risks Based
on Dispersion Modeling

Since the available methyl isothiocyanate (MITC) data were insufficient to permit HED to
establish the distance from the perimeter of treated fields where risks would not be a concern to
occupationa agricultura workers or bystanders and individuds performing re-entry activities, HED
used the Industriad Source Complex (1SC) disperson model to estimate ambient MITC air
concentrations in and near treated fidds. The ISC permitted HED to factor into the MITC
postapplication exposure and risk assessment some of the items listed as uncertainties for the traditiona
postapplication risk assessment, including wind speed, wind direction, air temperature, and size of
treated area. The model was used to predict MITC air concentration levels at varying distances from
the perimeter of metam-sodium-treated fields — and permitted HED to estimate what distances were
necessary to achieve risks levels that were not of concern to occupational agricultural workers or
bystanders.

3.1 Data/Assumptionsfor Postapplication Dispersion Modeling
3.1.1 Assumptionsfor Postapplication Dispersion Modeling

A series of assumptions and exposure factors served as the basis for completing the
postapplication disperson modeling for MITC. The assumptions and factors used in the modd include:

C | CS Analysis Exposur e Dur ations:
S For occupational workers performing tasks near treated areas, an exposure
duration of 8 hours is used;
S For occupational workers reentering treated areas, exposure durations of 8 and 1
hours is used;
S For non-occupational bystanders, exposure durations of 24, 16.4, and 2 hours are

used, representing an estimate of time spent indoor and outdoors a on€e's residence,
respectively (based on values from the 1997 EPA Exposure Factor Handbook
recommendation for time spent indoor and outdoors a one' sresidence). These vaues
are based on the Tsang and Klepis (1996) - Nationad Human Activity Pattern Survey
(NHAPS) and represent the 50" percentile values from the study data. The 90
percentile values for time spent indoors and outdoors is 23.3 and 6 hours per day,

respectively.

. Minute volume: Postapplication occupationa and resdentia minute volume assumptions were
based on the 1997 EPA Exposure Factors Handbook VVolume Il Mean minute volumes
recommended for short-term exposures during rest, sedentary, light, and moderate activities are
6.7, 8.3, 16.7, and 26.7 liters per minute, respectively. Mean minute volumes recommended for
chronic (e.g., cancer) exposuresis 9.3 liters per minute.

S For occupational workers performing tasks near treated areas, a minute volume of
16.7 liters per minute (representing light activities) was used for the 8-hour exposure
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duration period;

S For occupational workers reentering treated areas, a minute volume of 16.7 liters
per minute (representing light activities) was used for the 1-hour exposure duration
period and a minute volume of 8.3 liters per minute (representing sedentary activities)
was used for the 16 hour exposure duration period;

S For non-occupational bystanders, aminute volume of 16.7 liters per minute
(representing light activities) was used for the 2-hour exposure duration period and a
minute volume of 8.3 liters per minute (representing sedentary activities) was used for
the 16 and 24 hour exposure duration periods.

Levelsof Concern: HED has established the following levels of concern (LOC) for
postapplication risks:

S margin of exposure $100 for occupationa non-cancer risks;

S margin of exposure of $100 for non-occupationa (bystander) non-cancer risks;

Size of Treated Areas. Sizes of treated areas from the different field volatility studies ranged
from 4 acresto 80 acres. Theratio of the field lengths to the field widths for the treeted fieldsin
the field volatility studiesranged from 1:1 to 16:1. For the sake of smplicity, it was assumed
that the treated areas were square and that one Side was oriented from North to South with the
origin at the southwest corner. Anaysis were performed for treated-areas sizes of 1, 5, 10, 20,
40, 80, and 100 acres. Table 16 depicts the treated-areas sizes and the associated side
dimensions that were used in the andyss.

Table 16: Fidd Sizes and Corresponding Side Dimension Used in Regional Analysis
Field Size (acres) Side Dimension (m)

1 64

5 142

10 201

20 285

40 402

80 569
100 636

M eteor ological Data: ISC requires the use of hourly meteorological data to determine the
ambient air concentrations surrounding atreated area. Specifically, the concentrations predicted
by 1SC are most dependent on wind speed, wind direction, and air stability category. To
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determine the most conservetive, but redlistic, concentration emitting from atrested areg, it was
assumed that the wind direction and speed, and the air stability category were congtant for the
time period of concern. For thisanalys's, a congtant stability category of D was used for the 2-
and 8-hour 1SC runs and a constant stability category of C was used for 16- and 24-hour ISC
runs. Wind direction was assumed to be congtant for the time periods in question at 180
degrees.

Previous research has indicated that metam sodium and methyl bromide are used as soll
fumigants in the following States: Virginia, Horida, Georgia, North Caralina, South Cardlina,
Kentucky, Wisconsin, Michigan, Cdifornia, 1daho, Washington, and Oregon. HED collected
wind speed datafor 5 years (1986 - 1990) from the Solar and Meteorologica Surface
Observation Network (SAMSON) CD-ROMS for 60 meteorologicd stations located in 10 of
those eleven states. Meteorologica stations are part of the Nationa Weather Service and tend
to be located at airports of buildings located in cities throughout the state. The datais collected
at or above 20 feet. The Cdiforniawind speed data were not collected because the State of
Cdifornia s Department of Pegticide Regigtration has devel oped standard wind speeds that are
to be used with ISC to analyze soil fumigant impacts. These wind speeds were developed
using data collected for the Cdifornia Irrigation Management Information System (CIMIS).
CIMIS has anetwork of stations, gpproximately 2 metersin height, located in agriculturd areas
throughout the state, collecting various meteorologica datafor growersto use in applying
pesticides. While the two sets of meteorologica datamay vary in type of location and at the
height of collection, HED fdt the data collected was representative of the regions in questions
and were the best available data for air modding.

For each SAMSON meteorological station, HED collected five years of data and determined
the 10" percentile values for the hourly wind speed. The data incorporates wind speeds from
al 12 months of the year and dl 24 hours of the day. HED acknowledges that for most of the
regions metam use would not occur during winter months and that wind speeds are generdly
lower at night. However, after determining the 10 percentile value, HED went back to the
origina dataand determined that the 10" percentile value did occur during times of the year
when metam use was viable and during times of the day when higher flux rates could occur.
The average of the 10" percentile values was then calculated for each EPA region. The
calculated wind speed values for the different EPA regions are depicted in Table 17.

Ladtly, after discussonswith MSTF, arurd mixing height of 735 meters was used during
modeling to account vertica mixing during “ C” stability conditions.

Table 17: Wind Speed Used in Regional Analysis

Region Average 10" Percentile | Average 10" Percentile
Wind Speed (m/s) wind Speed (m/s)
2 hour* 16 and 24 hours
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3 0.72 212
4 1.12 1.95
5 1.50 244
9 1.00 14
10 0.95 1.99

Notes:
* - For wind speed values less than 1 m/s, | SC will use a default values of 1 m/s.

3.1.2 Determining Flux Ratesfor Usein Postapplication Dispersion Modeling

For those studies where sufficient information was available to estimate the flux ratesfor MITC
being released from treated fidlds, the following study-specific information were entered into the
appropriate ISC input files, dong with a congtant flux rate of 0.01 g/n?-s:

. the dimensions of the trested fields,
. the locations of the sampler masts, and
. the available meteorological datafor the period in question

The air concentrations predicted from the mode were compared to the measured concentrations
reported in the fidld voldility Study. The estimated flux rates were determined by dividing the average
measured vaue by the average modeled vaue and mulltiplying the result by the modd flux rate (0.01
g/n?-s) and by a conversion factor of 1x10° = g/g. Least squares and mgjor axis regressions were dso
performed on the measured and modeled data and the results were Smilar to those obtained using the
aforementioned averaging method. The averaging method was aso used to estimate the flux rate in the
five sudies where flux rates were reported. These techniques are consistent with the methodology
outlined in Cdlifornia s Department of Pegticide Regulation’s Workbook for Gaussan Moddling
Anaysis of Air Concentration Measurements.

To edtimate the risk from potentia MITC inhalation exposure to non-occupationa bystanders,
HED estimated the MITC air concentration using 2-, 16.4-, and 24-hour time frames. However, flux
rates were estimated using 4-hour periods, sarting from the time the soil fumigant is first gpplied to 48
hours after the start of application. Average estimates were determined for 16- and 24-hours using the
4-hour flux rates. A 2-hour estimate could only be determined assuming that the flux rate remained
constant over the 4 hours. Because | SC provides estimates of hourly concentrations, it was dso
assumed that 16-hour concentrations were equal to the 16.4 hour concentrations.

The risk for potentid inhaation exposure to occupationa agricultura workers performing tasks
near trested fields was estimated from an average 8-hour flux rate using the 4-hour flux rates, smilar to
the method mentioned above for non-occupationa bystanders.

To determine the flux rates for a particular gpplication method, HED employed a three-step
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approach, HED:

. fird normdized dl of the 4-hour flux rates usng the maximum agricultura goplication
rate for metam sodium of 320 Ibs ai/acre (not including gpplications to turf or to
tobacco planting beds), to normaize the study application rates to the maximum
agriculturd rate.

. then estimated the maximum 4-, 8-, 16-, and 24-hour average flux rates for each field
volatility study.

. lastly compared fidd studies with smilar gpplication and seding methods and the
largest flux rates for the 4-, 8-, 16-, and 24-hour time periods were selected.

It should be noted that because of the way data were reported in the drip irrigation study, some
of the flux rates had to be estimated for missing time periods. As aresult, the average flux rate vaues
appear higher for tarped fields than they do for untarped fields.

3.1.3 Flux Ratesfor Postapplication Dispersion Modeling

Metam sodium produces MITC gas when applied to soil. Severa studies were submitted to
EPA that measured MITC air concentration levels following gpplications of metam sodium with tractor-
drawn or chemigation equipment. The air concentration levels were measured a various time periods
following application (e.g., 2 hours, 8 hours, 24 hours, etc.), a various distances from the edge of the
treated field (e.g., 15 meters, 150 meters, 300 meters, etc.) and in various directions from the treated
fied (eg., north, south, east, west, etc.). In al, eleven postapplication exposure studies were submitted
— five were conducted following metam sodium gpplications using shank injection equipment, five were
conducted following metam sodium gpplications using sprinkler irrigation equipment, and one was
conducted following metam sodium applications using drip irrigation equipment. In some of the sudies,
the application was sedled into the soil with water immediately following application, in other sudiesthe
gpplication was intermittently (i.e., thin sedl of water applied on consecutive days) seded into the soil
with water, and in still other studies, no soil sedl was gpplied. HED had severd QA/QC issues with the
studies and concerns about some methodol ogies and inconsistencies.

Flux rates (i.e., the emission rate of MITC from the treeted area divided by the sze of the
treeted area) were estimated directly for five of the ten udies. Three of the remaining five studies
provided enough information that MITC flux rates could be estimated using the ISC modd. A ligt of
the sudiesis provided in Table 18. Summaries of the flux rates, both reported and estimated, are
provided in Tables 19, 20, and 21.
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* - Insufficient information to estimate flux rate.
** - Report provided did not include flux rates. Flux ratesfor study found in supplemental report.
*** - For shank injection, only 50% of the field was treated. Therefore, the application rates of 320 |bs ai/treated acre were converted to 160 |bs ai/total acre by

dividing by 2.
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Table 18: Summary of Field Volatility Studies Used in Metam Sodium Ambient Air Concentration Analysis
Study ID Application Method | Application Rate (Ibs Study Date Application Time Seal Type Flux Rate
ai/acre) Determined?
457037-02 Sprinkler irrigation 318 8/21/2001 Day 1, 05:00 - 11:30 Intermittent No
457037-06 Sprinkler irrigation 320 3/13/2000 Day 1, 07:30- 12:30 Intermittent and Standard Yes
457037-07 Sprinkler irrigation 203 6/20/2001 Day 1, 05:00 - 11:00 Intermittent and Standard Yes
EH94-02 Sprinkler irrigation 320 8/3/1993 Day 1, 19:40 - Day 2, 01:40 Standard No
426599-01 Sprinkler irrigation 320 5/2/1992 Day 1, 16:52 - 20:52 Standard Yes
457037-01 Shank Injection 160*** 12/14/1999 Day 1, 07:30- 11:30 Standard Y es**
Sprinkler irrigation 320 Standard

457037-04 Shank Injection 160*** 6/13/2000 Day 1, 06:50 - 11:40 Intermittent No
457037-05 Shank Injection 160*** 5/23/2000 Day 1, 07:30- 11:30 Intermittent and Alternate Yes
C94-046A* Shank Injection 155 8/23/1995 Day 1, 12:00 - 24:00 None No
457037-8 Drip Irrigation 320 2/3/1997 Day 1, 18:00 - 22:00 Tarped and Untarped Fields | Yes




Table 19: Flux Rates (in my/n?-s) Reported and Estimated from Field Volatility Studiesfor Sprinkler Irrigation

Period (Start | 457037-01 457037-02 457037-06 457037-07 EH94-02 426599-01
Pay HouLiE?)End Standard Seal Inte;gw;lttent Inte;gw;lttent Standard Seal Inte;;n;lttent Standard Seal | Standard Seal | Standard Seal
Fluo>: E;tiemzregg’r)ted Reported |%:* | Estimated |% | Reported |% | Reported |%| Reported | % | Reported | % |Estimated| % | Reported | %
1 0-4 35.85 1 60.45 2 211 1 16 1 77.63 5 89.77 6 297 12 0.0296 0
1 4-8 91.65 5 12.56 3 NR - NR - 34.09 7 148.8 15 274 23 0.0757 0
1 8-12 41.42 7 53.42 5 45.5 3 36.7 2 159.19 17| 318325 | 35 127 28 0.0555 0
1 12-16 119.3 12 26.91 6 NR - NR - 16.97 18 | 320525 | 55 86 31 0.0482 0
1 16-20 66.77 15 11.38 6 34.7 4 22.2 3 17 19| 21223 68 45 33 0.0193 0
1 20-24 23225 |24 9.73 6 NR - NR - 15.85 20| 13528 |77 58 36 | 0.0169 0
2 0-4 7.21 24 21.22 7 12.9 5 12.8 4 21.47 21 NR - 38 37 0.0107 0
2 4-8 62.26 26 3.20 7 NR - NR - 31.29 23 NR - 18 38 0.0085 0
2 8-12 41.42 28 17.48 8 3.2 5 4.6 4 27.38 25 NR - 18 39 | 0.0045 0
2 12-16 40.98 30 13.19 9 NR - NR - 16.97 26 NR - 14 39 | 0.0035 0
2 16-20 51 32 554 9 2.6 5 19 4 17 27 NR - 11 40 0.0029 0
2 20-24 6.29 32 1.83 9 NR - NR - 25.26 29 NR - 11 40 0.0018 0

NR - Not reported or was not estimated.
1. % indicates the Cumulative percentage lost from the total amount applied.
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Table 20: Flux Rates (in my/m?-s) Reported and Estimated from Field Volatility Studiesfor Shank Injection
Period 457037-01 457037-04 457037-05
Day (Start Hour and
End Hour) Standard Seal Intermittent Seal Intermittent Seal Alternate Seal
Fluo>; Izitiemzfgg’;ted Reported %t Estimated % Reported % Reported %
1 0-4 35 0 6.03 0 7.41 1 8.73 1
1 4-8 21.42 2 28.37 3 NR - NR -
1 8-12 15.95 3 30.91 5 30.54 3 25.65 3
1 12- 16 51.07 7 15.35 6 19.75 5 11.36 4
1 16 - 20 64.26 13 3.92 7 0.59 5 3.04 4
1 20-24 32.86 15 10.25 8 NR - NR -
2 0-4 35 15 2.58 8 0.65 5 1.25 4
2 4-8 5.2 16 3.95 8 NR - NR -
2 8-12 5.04 16 6.47 3 4.03 6 38 5
2 12- 16 82.71 23 3.29 9 NR - NR -
2 16 - 20 64.26 28 1.56 9 0 6 0.16 5
2 20-24 63.29 33 2.30 9 NR - NR -

NR - Not reported or was not estimated.
1. % indicates the Cumulative percentage lost from the total amount applied.
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Table 21: Flux Rates (in my/n-s) Reported and Estimated from Field Volatility Studiesfor Drip Irrigation
Period 457037-08
Day
(Start Hour and End Hour) Tarped Field Untar ped Field

Flux Rate Reported or Estimated? Reported %? Reported %

0-4 14.93 1 3.68 0
1 4-8 10.61 * 1 6.54 * 0
1 8-12 6.29 1 9.39 1
1 12-16 3.87 1 3.98 1
1 16 - 20 3.87** 2 3.98** 1
1 20- 24 3.87** 2 3.98** 1
2 0-4 3.7 2 10.36 2
2 4-8 NR - NR -
2 8-12 NR - NR -
2 12-16 2.35 2 2.05 2
2 16 - 20 NR - NR -
2 20- 24 NR - NR -

|
NR - Not reported or was not estimated.

Notes:

* - No values were reported for this period. Values were calculated by taking the average of Periods 0-4 and 8-12 for Day 1, assuming linearity between two
periods.

** - No values were reported during these periods. It was assumed that the flux rates for these periods were the same as those reported in Period 12-16 for Day 1.
1. % indicates the Cumulative percentage lost from the total amount applied.
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To be consarvative, HED sdlected the maximum flux rates from the aforementioned studies for
the different gpplication methods, sedling methods, and time periods of concern. Pilot sudies were
excluded from consideration. These studies included 457037-05, 457037-06, and 457037-07.
However, because the only available data for drip irrigation was from a pilot sudy, Study 457037-08
wasincluded in the flux rate andyss. The remaining studies were andyzed to determine the maximum
flux rates. For example, for sprinkler irrigation, standard sedl, the maximum flux rates occurred in study
457037-01. The maximum 2-hour flux rate occurred during Day 1, between hours 20 and 24. The
maximum 8-hour flux rate occurred during Day 1, between hours 16 and 24. The maximum 16-hour
flux rate occurred during Day 1, between hours 8 and 24. And, the maximum 24-hour flux rate
occurred during Day 1, between hours 0 and 24.

To normdize the flux rates for various application and seding methods, the maximum
gpplication rate of 320 Ibs ai/acre was used. The flux rates are shown in Table 22.

Table 22: Flux Rates Used in Regional Analysis

Application A S:ili:i}t/ion 2-hour 8-hour 16-hour 24-hour
bp Conditions Study Basis PP Flux Rate | Flux Rate | Flux Rate | Flux Rate
Method Rate (ug/m?s) | (ug/m?s) | (ug/m*s) | (ug/m=-s)

(Ibs ai/acre) g 9
Reported Flux Rates

Sprinkler Standard Seal 457037-01 320 232 149 115 98
irrigation Intermittent Seal | 457037-02 318 61 40 38 29
Standard Seal 457037-01 160 83 74 54 37

Shank Injection
Intermittent Seal | 457037-04 160 31 30 20 16
Tarped 457037-08 320 15 13 9 7

Drip Irrigation
Untarped 457037-08 320 10 8 6 5

Normalized Flux Rates
Sprinkler Standard Seal 457037-01 320 232 149 115 98
irrigation Intermittent Seal | 457037-02 320 61 40 38 29
Standard Seal 457037-01 160* 83 74 54 37
Shank Injection -

Intermittent Seal | 457037-04 160* 31 30 20 16
Tarped 457037-08 320 15 13 9 7

Drip Irrigation
Untarped 457037-08 320 10 8 6 5

* - Equivalent to 320 Ibs ai/treated acre.

3.2  MITC Occupational and Residential Postapplication Exposure Scenarios
3.2.1 MITC Occupational Postapplication Exposure Scenarios

Traditional postapplication occupational exposure assessments concentrate on postapplication
dermal exposures to treated surfaces. However, in the postapplication exposure assessment following
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metam sodium gpplications, HED is concerned about inhaation exposures to MITC to occupationa
workers who are performing tasks:

. in treated areas, and
. near treated aress.

WorkersEntering into Treated Areas. The Worker Protection Standard for Agricultural
Pedticides (WPS) completely prohibits occupational workers and other persons from entering treated
areas following applications of fumigant pesticides until inhalation exposures are no longer a concern.
The entry prohibition is gpplicable to the area (i.e., fied) to which the fumigant was applied. Entry into
fumigant-treated is permitted for handlers only and only when they are performing one of the following
tasks. adding or adjusting a soil sedl, to check on air concentration levels, or to aerate the treated area.
Therefore, to protect occupational workers from postapplication exposure following metam sodium
gpplications, HED needs to determine when inhaation exposures to MITC fal below and remain below
HED’sleve of concern Based on those determinations, HED can establish an entry prohibition period
—aperiod that begins with gart of the metam sodium application and extends a least until the soil is
aerated (approximately five to seven days) and the MITC has dissipated. The owner/operator of
agricultura establishment with the treated fild and the employer of the occupationd workers arejointly
responsible for keeping the workers out of the treated area until reentry is permitted.

Workers Performing Tasks Near Treated Areas. Based on available MITC air
concentration data, HED has concerns about occupational workers performing tasks near — but outside
of —ametam-sodium-treated field. The WPS does not address situations involving workers performing
tasks outside the treated area. These workers may be employees of the owner/operator of the
agricultura establishment where the application is taking place, but they dso may be employees on
another nearby establishment. In the latter Situation, the owner/operator has no legd authority over the
occupationa workers on another establishment. Therefore, an entry prohibition for occupational
workers performing tasks near treated fields is not feasible. To protect such occupationa workers,
HED needs to determine the distance from the edge of the treated field where inhaation exposures to
MITC are above HED'’ s level of concern a any time from the start of the gpplication until the soil is
aerated and the MITC disspates.

3.2.2 MITC Residential Postapplication Exposur e Scenarios

Based on available MITC air concentration data, HED has concerns about non-occupational
bystanders located near — but outside of —a metam-sodium-treated field. These may be adults or
children who live and/or work near the treated field. To protect such persons, HED needsto
determine the distance from the edge of the treated field where inha ation exposuresto MITC are
above HED' sleve of concern at any time from the start of the gpplication until the soil is aerated and
the MITC diss pates.

3.3  Non-cancer MITC Inhalation Risksfor Non-occupational Bystanders

HED ran ISC for each of the various application and sealing methods, treated-area sizes, and
regions to estimate the downwind distance to the concentration of concern for non-occupetiona
bystanders. The concentration of concern (COC) is the highest MITC ar concentration level that
resultsin MOEs that are not a concern to HED (i.e. concentration where  MOE isat least 100
assuming a given minute volume and exposure duraion). Using atarget inhaation MOE of 100 and
minute volumes of 16.7, 8.3, and 8.3 L/min for 2-, 16-, and 24-hour time periods, respectively, HED
cdculated the following MITC ar concentration levels of concern:

. 240 ug/m3 for 2-hours;
. 59.1 ug/m3 for 16-hours, and,
. 40.4 ug/m3 for 24-hours.

Tables 23, 24, 25, 26, 27, and 28 depict the distances for the various applications methods,
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seding methods, and EPA Regions that bystanders must remain from the edge of the treated areaiin
order to achieve risks that are not of concern.

Tables 23 and 24 indicate that for 2-, 16- and 24-hr time frames, sprinkler irrigation
gpplications — primarily due to the high flux rates — resulted in lengthy distances (greater than 1,600
meters for treating 20+ acresin most circumstances when a standard sedl is utilized) from the trested
area until the concentrations of concern were achieved.

Distance (m) (2-hr 240 ug/m3)

Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 666 619 508 666 666
5 1,818 1,675 1,350 1,818 1,818
10 2,869 2,647 2,139 2,869 2,869
20 4,599 4,235 3411 4,599 4,599
40 7,323 6,751 5,450 7,323 7,323
80 11,785 10,845 8,746 11,785 11,785

100 13,767 12,667 10,190 13,767 13767

Distance (m) (16-hr 50.1 ug/m??)

Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 353 372 322 459 368
5 849 895 74 1,103 884
10 1,245 1,314 1,136 1,618 1,297
20 1,831 1,932 1,671 2,379 1,907
40 2,679 2,827 2,445 3,481 2,791
80 3,938 4,155 3,593 5,116 4,101
100 4,455 4,701 4,066 5,789 4,640

Distance (m) (24-hr 40.4 ug/m3)

Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 406 428 372 525 423
5 977 1,029 893 1,261 1,016
10 1,433 1,510 1,311 1,850 1,491
20 2,107 2,220 1,928 2,721 2,192
40 3,083 3,249 2,820 3,981 3,208
80 4,531 4,774 4,145 5,852 4,714
100 5,127 5,402 4,690 6,624 5,334
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Distance (m) (2-hr 240 ug/m3)

Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 247 223 166 247 247
5 642 579 430 642 642
10 986 884 660 986 986
20 1,601 1,436 1,043 1,601 1,601
40 2,570 2,317 1,719 2,570 2,570
80 4,187 3,780 2,828 4,187 4,187
100 4,897 4428 3.330 4,897 4,897
Distance (m) (16-hr m
Acreege Region 3 Region 4 Region 5 Region 9 Region 10
1 157 169 139 219 166
5 379 406 334 527 399
10 556 597 491 774 587
20 819 879 723 1,139 865
40 1,200 1,288 1,060 1,667 1,266
80 1,766 1,894 1,559 2,451 1,863
100 1,998 2,144 1,765 2,773 2,108
Distance (m) (24-hr 40.4 ug/m3)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 172 185 153 238 182
5 416 445 369 571 438
10 610 653 542 839 643
20 899 962 798 1,234 946
40 1,316 1,408 1,169 1,806 1,385
80 1,936 2,070 1,720 2,655 2,037
100 2,191 2,343 1,947 3,005 2,305

134



Tables 25 and 26 indicate that for 2-, 16- and 24-hr time frames, shank injection gpplications
resulted in lengthy distances from the treated area until the concentrations of concern were achieved.

TanIe 2o, SNank 1nj ection, Standar a Seal, M OE—100
Distance (m) (2-hr 240 ug/m3)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 321 292 226 321 321
5 828 757 588 828 828
10 1,307 1,183 897 1,307 1,307
20 2,097 1,905 1,458 2,097 2,097
40 3,352 3,046 2,351 3,352 3,352
80 5,427 4,946 3,836 5,427 5,427
100 6,330 5774 4,492 6,330 6,330
Distance (m) (16-hr 50.1 ug/m??)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 209 222 187 282 219
5 503 535 451 677 527
10 738 786 662 993 774
20 1,086 1,156 975 1,461 1,139
40 1,590 1,692 1,427 2,138 1,667
80 2,338 2,488 2,098 3,142 2,451
100 2,645 2,815 2,375 3,555 2,773
Distance (m) (24-hr 40.4 ug/m3)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 209 223 188 282 219
5 503 536 451 678 528
10 739 787 663 995 775
20 1,088 1,158 976 1,463 1,141
40 1,593 1,695 1,430 2,141 1,670
80 2,342 2,492 2,102 3,147 2,455
100 2,650 2,819 2,379 3,561 2,778
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Distance (m) (2-hr 240 ug/m3)

Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 119 101 67 119 119
5 307 262 170 307 307
10 476 408 262 476 476
20 739 636 412 739 739
40 1,219 1,025 644 1,219 1,219
80 2,062 1,765 1,085 2,062 2,062
100 2,433 2,003 1305 2,433 2,433
D\ stance (m) (16-hr 59Tg/m3)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 80 89 67 127 87
5 193 215 161 307 209
10 285 316 237 452 309
20 422 467 350 667 456
40 620 686 516 977 670
80 915 1,012 762 1,438 988
100 1,036 1,146 864 1,628 1,119
Distance (m) (24-hr 40.4 ug/m3)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 96 106 81 147 104
5 234 257 197 356 251
10 345 378 291 523 370
20 509 558 431 771 546
40 747 819 633 1,130 801
80 1,101 1,207 934 1,662 1,181
100 1,247 1,366 1,057 1,881 1,337
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Tables 27 and 28 indicate that drip irrigation methods result in much lower distances to achieve

the concentrations of concern than either sprinkler irrigation or shank injection gpplications. All
distance (where MOESs of at least 100) are less than 800 meters for dl field Szes up to 100 acres.

Tanie 27, Drip 1rrigation, 1arpeo Fiaa, MOE=100
Distance (m) (2-hr 240 ug/m3)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 40 33 22 40 40
5 101 83 47 101 101
10 155 127 72 155 155
20 241 197 113 241 241
40 380 311 176 380 380
80 607 495 283 607 607
100 713 579 330 713 713
Distance (m) (16-hr 50.1 ug/m??)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 24 25 22 46 25
5 54 64 42 112 62
10 81 95 62 166 92
20 121 142 92 246 136
40 180 210 137 363 202
80 269 313 206 538 302
100 306 356 234 610 343

Distance (m) (24-hr 40.4 ug/m3)

Acreage Region 3 Region 4 Region 5 Region 9 Region 10

1 28 34 24 56 33

5 70 80 53 136 77

10 103 119 79 201 115

20 153 177 119 298 171

40 227 263 176 440 254
80 339 390 264 651 377
100 385 443 300 738 428
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Distance (m) (2-hr 240 ug/m3)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 22 19 12 22 22
5 47 38 21 47 47
10 72 57 27 72 72
20 113 89 a4 113 113
40 176 139 69 176 176
80 283 223 112 283 283
100 330 260 131 330 330
Distance (m) (16-hr 59Tg/m3)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 16 18 13 24 18
5 24 27 21 56 25
10 35 42 24 83 41
20 50 63 37 123 60
40 76 93 53 183 89
80 116 141 82 274 134
o 100 132 160 94 312 153
Distance (m) (24-hr 40.4 ug/m3)
Acreage Region 3 Region 4 Region 5 Region 9 Region 10
1 20 22 18 34 21
5 37 44 25 79 12
10 53 64 40 118 61
20 80 95 59 175 92
40 120 142 88 260 136
80 179 213 132 387 204
100 205 242 151 440 233

34  Non-cancer MITC Inhalation Risksto Occupational Workers Performing
Tasks Near Treated Areas

HED ran ISC for each of the various gpplication and sealing methods, trested-area sizes, and
regions to estimate the downwind distance to the concentration of concern for occupationa workers.
Using atarget inhdation MOE of 100 and aminute volume inhaation rate of 16.7 L/min for an 8-hour
time period, HED ca culated a concentration of concern of 60 ug/m3. Tables 29, 30, and 31 depict the
distance ranges for the various applications methods, sedling methods, and EPA Regions. A maximum
distance of 12,000 meters was used for the various trested-area Sizes.
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Table 29 shows that shank injection applications generated lengthy distances (thousands of
meters for fields greater than 5 acres in sSze) from the edge of the treated area until the concentration of
concern was achieved.

Table 29: Distancesfor Occupational Workers-Shank Injection (8 hours, Concentration of
Concern =60 - g/n7)
Acreage | Region 3 | Region 4 | Region 5 | Region 9 | Region 10
Shank Injection, Standard Seal - Distance (m)
780 725 599 780 780
2,160 1,993 1,617 2,160 2,160
10 3,418 3,153 2,557 3,418 3,418
20 5,473 5,049 4,088 5473 5,473
40 8,712 8,036 6,516 8,712 8,712
80 > 12,000 > 12,000 10,466 > 12,000 > 12,000
100 > 12,000 > 12,000 > 12,000 > 12,000 > 12,000
Shank Injection, Intermittent Seal - Distance (m)
424 391 311 424 424
1,109 1,013 804 1,109 1,109
10 1,764 1,614 1,266 1,764 1,764
20 2,810 2,574 2,034 2,810 2,810
40 4,498 4,119 3,251 4,498 4,498
80 7,237 6,636 5,267 7,237 7,237
100 8,426 7,733 6,145 8,426 8,426
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Table 30 shows that sprinkler irrigation applications aso generated lengthy distances
(thousands of metersfor fidlds greater than 5 acres in size) from the edge of the treated area until the
concentration of concern was achieved.

on orkey s— ours, concentr
of Concern =60 - g/n?)
Acreage Region 3 | Region 4 | Region 5 | Region 9 | Region 10
Sprinkler irrigation, Standard Seal - Distance (m)
1 1,236 1,145 939 1,236 1,236
5 3,502 3,237 2,647 3,502 3,502
10 5,582 5,159 4,212 5,582 5,582
20 8,923 8,252 6,734 8,923 8,923
40 > 12,000 > 12,000 10,730 > 12,000 > 12,000
80 > 12,000 > 12,000 > 12,000 > 12,000 > 12,000
100 > 12,000 > 12,000 > 12,000 > 12,000 > 12,000
Sprinkler irrigation, Intermittent Seal - Distance (m)
1 520 481 390 520 520
5 1,385 1,271 1,009 1,385 1,385
10 2,194 2,015 1,608 2,194 2,194
20 3,499 3,213 2,565 3,499 3,499
40 5,590 5134 4,105 5,590 5,590
80 8,965 8,250 6,613 8,965 8,965
100 10,453 9,604 7,706 10,453 10,453
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Dripirrigation (see Table 31) generated much shorter distances to achieve the concentrations of
concern than either sprinkler irrigation or shank injection applications. However, even these distances
(the highest being around 4,250 meters for a 100 acre field) may be too lengthy for to protect
occupationa workers, especidly for larger field acreage Szes.

TRILHI®
Concern =60 - g/n?)

Acreage Region 3 | Region 4 | Region 5 | Region 9 | Region 10
Drip Irrigation, Tarped Field - Distance (m)
1 214 191 137 214 214
5 555 496 356 555 555
10 846 758 549 846 846
20 1,370 1,216 853 1,370 1,370
40 2,217 1,981 1,419 2,217 2,217
80 3,621 3,244 2,367 3,621 3,621
100 4,243 3,810 2,787 4,243 4,243
Drip Irrigation, Untarped Field - Distance (m)
123 106 70 123 123
321 274 179 321
10 497 426 275 497
20 770 664 433 770
40 1,275 1,078 677 1,275
80 2,147 1,847 1,151 2,147
100 2531 2187 1,382 2531

From Tables 29 and 30 it can be seen that the sprinkler irrigation and shank injection applications
generated lengthy distances (thousands of metersfor fields greeter than 5 acresin size) from the edge of
the treated area until the concentration of concern was achieved. Drip irrigation generated much
shorter distances to achieve the concentrations of concern than either sprinkler irrigation or shank
injection applications. However, even these distances may be too lengthy for to protect occupationa
workers.

3.5  Entry Prohibition Intervalsfor Occupational Workers Reentering Treated
Areas

According to the ISC User’s Guide, Volume |1 - Description of Model Algorithms, Section
1.2.3, The Short-term Area Source Model, ISCST can estimate air concentrations for receptors
located in an areasource, — inthis casein afidd treated with metam sodium — provided the fidlds are
more than afew meters across. Therefore, HED attempted to estimate the flux rates from the various
treated-area szes that would be necessary to generate ambient MITC air concentrations a or below
the maximum permissible MITC air concentrations for occupationa worker reentry into the treated
area. HED then used this estimate to quantify the entry prohibition interva for occupationa workers.

3.5.1 Entry Prohibition Interval Modd Calculationsfor Occupational
WorkersReentering Treated Areas

HED examined entry prohibition intervals usng 1-hour and 8-hour exposures. HED cdculated
1-hour and 8-hour ambient MITC air concentrations of concern at 481 and 121 - g/m3, repectively.

Using ISCST, HED estimated the ambient air concentrations in the treated fields using a flux

rate of 100 - g/n?-s. Because the wind speed and stability category at the treated area have the largest
impacts on determining the ambient air concentrations ingde the treated field boundaries, HED used
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wind speeds and stability categories that would provide arange for the entry prohibition interva. For
the minimum entry prohibition time, HED estimated the average wind speed (gpproximately 5 nvs) for
the various regions where metam sodium is or will be used during the months of March and April and
assumed the wind gtability category was C. For the maximum entry prohibition time, HED assumed
that the wind speed was 1 m/s (the minimum wind speed used in ISCST) and that the stability category
was D. In both cases, the wind was assumed to be moving in a southerly direction. For al trested-
area S9zes and meteorologica conditions, the maximum concentration typically occurred at the midpoint
of the southern-most edge of the field.

Since thereis adirect proportiondity between the flux rate and the ambient concentrations
esimated in 1SC, HED egtimated the flux rates that would generate the necessary ambient
concentration by using the following equetion

_ , COoC
FluX o, = FIUX o4 c.
where
HUX,e required flux rate (- g/né-s)
AU ouq modeled flux rate (100 :g/mz-ns%
COC concentration of concern (- ¢/
Crogd concentration from mode (= g/m’)

Table 32 depicts the maximum and minimum flux rates for the 1-hour and 8-hour concentrations of
concern. It should be noted that the maximum flux rates will occur sooner in the course of afield
volatility study, and therefore will provide the minimum time required for reentry. Conversdly, the
minimum flux rates will take longer to achieve and will provide the maximum reentry time. HED then
compared the estimated maximum and minimum flux rates to the flux rates developed in the fidd
volatility studies that were used to determine distances where MOES were at least 100 and identified
when the estimated flux rate would be achieved for the different application and sealing methods.
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[ 1able 52. Required concentr ations and Associated Flux Rates Modeled 1or ReEntry |
Determination
Maximum Flux Rates Minimum Flux Rates
Acreage Modeled 1-hour Flux 8-hour Flux Modeled 1-hour Flux | 8-hour Flux
Concentration Rate Rate Concentration Rate Rate
(zg/m3) (Zg/m?s) (Zg/m?s) (zg/im3) (Zg/m?s) (Zg/m?s)
1 722 67 17 5,193 9 2
5 893 54 14 6,554 7 2
10 973 49 12 7,207 7 2
20 1,051 46 12 7,864 6 2
40 1,136 42 11 8,575 6 1
80 1,218 40 10 9,312 5 1
100 1,245 39 10 9,567 5 1

Minimum values were determined using the 5 m/s, stability category C meteorological conditions, while the maximum
values were determined using the 1 m/s, stability category D meteorological conditions.

3.5.2 Summary of Entry Prohibition Intervalsfor Occupational Workers
Reentering Treated Areas

A summary of the entry prohibition intervals for occupationa workers reentering areas after
applications of metam sodium are presented below in Tables 33 and 34. Where“>" symbols are used,
the applicable fidld volatility study did not provide flux rates beyond the time reported in the table.
Where values are reported, the val ue represents the time the reported flux rate remained at or below
the required flux rate.

Tapbless: Minimum and Maximum Entry Pronibition I'rmestor Various Application and
Sealing Typesfor 1-Hour Exposure
Entry Prohibition, Hours After Application, for 1-hour Exposure
Acreage Sprinkler irrigation Shank Injection Drip Irrigation

Standard Inter mittent Standard I nter mittent Tarped Untar ped
Min Max | Min Max Min Max | Min Max Min Max Min Max
28 14 0 40 40 >48 0 24 0 8 0 > 28
32 a4 4 40 >48 | >48 0 24 0 8 0 > 28
10 44 a4 12 40 >48 | >48 0 24 0 8 0 > 28
20 44 > 48 12 40 >48 | >48 0 36 0 12 0 > 28
40 44 > 48 12 40 >48 | >48 0 36 0 12 0 >28
80 a4 > 48 12 44 >48 | >48 0 36 0 12 0 > 28
100 44 > 48 12 44 >48 | >48 0 36 0 12 0 > 28

Studies used for comparison were the same ones used to develop the flux rates used in the regional analysis (see
Table 22).
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. 1aDie o34 MInimum and Maximum SNty Pronipiion 1imestor various Apprcation ana |
Sealing Typesfor 8-Hour Exposure
Entry Prohibition, Hour s After Application, for 8-hour Exposure
Sprinkler irrigation Shank Injection Drip Irrigation
Acreage Standard Inter mittent Standard I nter mittent Tarped Untarped

Min Max Min Max Min Max | Min Max Min Max Min Max

1 44 > 48 36 44 > 48 > 48 12 > 48 0 > 40 0 > 36

a4 > 48 36 44 > 48 > 48 16 > 48 4 > 40 0 > 36

10 a4 >48 40 44 > 48 >48 16 >48 4 > 40 0 > 36
20 44 > 48 44 44 > 48 > 48 16 > 48 4 > 40 0 > 36
40 44 > 48 44 > 48 > 48 > 48 16 > 48 4 > 40 0 > 36
80 44 > 48 44 > 48 > 48 > 48 24 > 48 8 > 40 > 28 > 36
100 44 > 48 44 > 48 > 48 > 48 24 > 48 8 > 40 > 28 > 36

Studies used for comparison were the same ones used to develop the flux rates used in the regional analysis (see
Table 22).

According to the current product labels for metam sodium, “Entry (including early entry that
would otherwise be permitted under the WPS) any person - other than a correctly trained and
equipped handler who is performing a handling task permitted on thislabd - is PROHIBITED from the
dart of application until 48 hours after the gpplication.” The results of ISC modding indicate that
MOEs of lessthan 100 are likdly to occur for individuals performing tasks in treeted fields even after 48
hours. Entry exposure and risk estimates may be further refined with air monitoring data collected
ingde treated fields,

3.6 Summary of Risk Concernsfor Dispersion Modeling

Severa studies were submitted to EPA that measured MITC air concentretion levels following
gpplications of metam sodium with tractor-drawn or chemigation equipment. The air concentration
levels were measured a various time periods following application (e.g., 2 hours, 8 hours, 24 hours,
efc.), a various distances from the edge of the treated field (e.g., 15 meters, 150 meters, 300 meters,
etc.) and in various directions from the treated field (e.g., north, south, east, wes, etc.). In some of the
sudies, the gpplication was seded into the soil with water immediately following gpplication, in other
studies the application was intermittently (i.e., thin sed of water applied on consecutive days) sedled
into the soil with water, and in gill other studies, no soil sed was gpplied. HED had severa QA/QC
issues with the studies and concerns about some methodol ogies and inconsistencies.

In severa of the studies, the reported flux rates were somewhat snusoidal. For instance, as
shown in Table 19, the flux rate for the Study 457037-07 decreased to 15.85 - g/n?-sduring Day 1,
Period 20-24, but then rose to 31.29 : g/m?-s during Day 2, Period 4-8. In such cases, if the reported
flux rate was at or below the required flux rate for a particular period, but then rose above the required
flux rate a alater period, the entry prohibition time would be selected when the reported flux rate
decreased below the required flux rate and remained below it.

Data uncertainties, include insufficient information on the influence of the following on MITC ar
concentration levels immediatdy following metam sodium applications:
wind speed and direction,
ar and soil temperature,
gpplication rate,
tarpaulins as a soil sed,
Sze of treated areg,
disspationtime of MITC
indoor versus outdoor exposures, and
various application equipment and application techniques.
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3.7 Risk Characterization for Dispersion Modeling

HED believesthat the air concentrations estimated in this report and the corresponding
distances to those concentrations represent the highest quality results that could be produced given the
gpplication, meteorological, and toxicology data collected from the various available fidd volatility
sudies. HED believes that the distances represent reasonable worse-case estimates because maximum
flux rates are coupled with medium- to high-end estimates of treated area acreage and low-end wind
gpeeds to generate estimates that likely will fal in the upper percentiles of actua distance digtributions.
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