Overview of the
Metam Sodium Risk Assessments

June 2, 2004
I‘ Introduction \

This document summarizes EPA’s preliminary human health and ecologica risk findings
for the pesticide metam sodium, as presented fully in the documents “Metam sodium/metam
potassium: The HED Chapter of the Reregistration Eligibility Decision Document (RED).”,
dated May 21, 2004 and, “ Revised Reregistration Environmental Risk Assessment for Metam-
Sodium and Metam Potassium.”, dated May 18, 2004. The purpase of this summary isto assist
the reader by identifyingthe key features and conclusions reached in the assessments.
References to relevant sections in the complete documents are given to allow the reader to find
the place in these assessments where a more detailed explanation is provided. This summary was
developed in reponse to comments and requests from the public which ind cated that the risk
assessments weredifficult to understand, that they were too lengthy, and that it was not easy to
compare the assessments for different chemicals due to the use of different formats.

These metam sodium risk assessments and additional supporting documentscan be
viewed on the EPA’s Internet website www.epa.qov/pesticides/rereqistration/ (listed under
methyldithi ocarbamate salts), and public comments may be submitted to the OPP eledronic
docket at www.epa.gov.edockets under OPP-2004-0159. These documents dso can be viewedin
hard copy form in the OPP docket, located in Room 119, Crystal Mall #2, 1921 Jefferson Davis
Highway, Arlington, VA. Public comments also can be submitted at this location to docket
number OPP-2004-0159.

The preliminary risk assessments available for comment assess the agricultural,
turf/ornamental and antimicrobid uses of metam sodium, and the risks associated with its toxic
degradate, methyl isothiocyanate, or MITC. Although the soil fumigants metam potassium and
dazomet also degrade to MITC, the agricultural use of metam sodium greatly exceeds that of
these other two sail fumigants. Consaguently, the assessments of therisks associated with
metam-produced MITC are considered to be protective of any potential aggregate bystander and
environmental risks associated with metam potassium and dazomet-produced MITC.
Occupational exposure to dazomet and to the antimicrobial uses of metam potassium will be
addressed at alater date. Although MITC itself isaregistered fumigant, itsonly useisfor the
antimicrobial treatment of wood poles and pilings.

The Agency cautions that these risk assessments are prdiminary and that further
refinements may be appropriate. Risk assessments reflect only the work and analysis conducted
as of the time they were produced and it is appropriate that, as new information becomes
available and/or additional analyses are performed, the risk estimates they contain may change.
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I‘ Use Profile \

Non-selective soil fumigant or sterilant: metam sodium (sodium N-
methyldithiocarbamate) is a dithiocarbamate salt with fungicidal, herbicidal, insecticidal,
and nematicidal properties. It quickly breaks down in the environment to the primary
toxic degradate methyl isothiocyanate, or MITC. MITC ishighly volatileand is
responsible for the fumigant properties of metam sodium. In agriculture, metam sodium
istypically used to sterilize thesoil prior to planting, but it can also be used to fumigate
the soil post-harvest. Metam sodium is dso registered as an antimicrobid agent.

Use sites: Metam sodium is registered as an agricultural soil fumigant for use on all food,
feed, and fiber crops, including turf and ornamentals. Major agricultural use sites for
metam sodium include potatoes, tomatoes, cotton, and carrots. Metam sodium isalso
registered for use on golf course turf, and for application to small areas of turf and soil.

In addition, metam sodium is used as a root-control agent in drains and sewers, for
vegetation control along drained ponds and lakes in California (through a Special Local
Need registration), and as an antimicrobia agent for the following use sites. caneand beet
sugar processing mills, wood poles and pilings, hides and skins (leather manufacturing),
and sewage/organic sludge and animal waste.

Use classification: Most metam sodium products are registered for general use. Only the
metam sodium produds registered gecifically for use on golf courses, for use on small
areas of turf and soil, and for antimicrobial uses including sewer root control, are
registered as “restricted use”. No metam sodium products are intended for use by
homeowners.

Formulations: Soluble concentrate, and ready-to-use agueous solution.

Methods of application: In agricultural settings, metam sodium is appl ied through
chemigation or with tractor-drawn equipment. Chemigation methods include sprinkler
irrigation (which accounts for 90% of irrigation applications), flood, furrow, and
drip/trickle irrigation. Tractor-drawn applications are carried out with various types of
shank soil injection and rotary tiller injection equipment. Applicationsto smaller areas
can be made with handheld equipment, including sprinkler cans, hose proportioners
(hose-end sprayers), power sprayers (handgun sprayers), or foam injectors. Metam
sodium applications to potting soil may be made by adding the chemical to soil ina
cement mixer, or by spraying it onto a soil stream as soil is gjected from a shredder. The
antimicrobial uses of metam sodium have their own assod ated application methods,
including use of a hand-held, pressurized pump or injector for making applications to
wood poles and pilings, open pouring or applying through a metering pump for treating
hides/skins in leather manufacture, and applying through a metering pump in sugar
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processing mills or for the treatment of sewage sludge.

Use rates: The maximum application rate listed on most product labelsfor application to
ornamentals, turf, food, feed, and fiber cropsis 320 pounds of active ingredient per acre
(Ibsai/A). Tobacco plant beds havea maximum application rate of 387 Ibs ai/A on most
product labels, but at least one product lists arate as high as 412 Ibs ai/A. For small areas
of ornamentals, food and fiber crops, seed beds, plant beds, and lawns, the maximum
application rate is 12 Ibs ai/1000 square feet. For sewers and drains, the maximum
application rate is 0.212 |bs ai/gallon of solution.

Annual pounds used in the United States: Based on pounds of active ingredient used,
metam sodium is the third most widely used agricultural pesticide in the United States. In
2002, 51-55 million pounds of metam sodium were used in U.S. agriculture. Since
metam sodium is considered to be a potential methyl bromide (MeBr) replacement, its
use is expected to increase as use of MeBr decreases.

Regional use: Of the total U.S. agricultural use of metam sodium, use in the Pacific
Northwest (ID, OR, WA) accounts for 50%, followed by CA at 36%, and the Midwest
(mainly M1, WI) at 9%; FL accounts for just over 1% of use.

Tolerances: There are no tolerances currently established for metam sodium on
agricultural food or feed crops, or on livestock commodities. No residuesin plants or
livestock are expected from the use of metam sodium as a soil fumigant or antimicrobial

agent.

Technical registrants (metam sodium): Amvac Chemical Corporation, Buckman
Laboratories International, Inc., Loveland Products, Inc., (formerly Platte Chemical
Company), Taminco N.V., and Tessenderlo Kerley, Inc. Of these, only Taminco and
Tessenderlo-Kerley are members of the Metam-Sodium Task Force.

I‘Human Health Risk Assessment \

Hazard Profile

(For acompletediscussion, see section 3.1 of the “HED Chapter of the Reregistration Eligibility
Decision Document,” dated May 21, 2004, sections 2.0 and 5.0 of the “ 2 Revised Toxicology
Disciplinary Chapter,” dated May 19, 2004, and the memo, “ Quantification of Carcinogenic
Potential for MITC,” dated May 13, 2004.)

Toxicological endpoints were selected for metam sodium and MITC. Metam sodium and

dazomet are metabolized to MITC in vivo. Although the toxicological database for MITC is not
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complete, the toxicological databases for metam sodium and dazomet are complete. Because of
in vivo metabolism and remarkable similarity in toxic effects, metam sodium and dazomet
studies are currently used to characterize hazard when MITC data are missing or inadequate.

MITC is acutely toxic via the ora, inhalation (category I1) and the derma (category )
route of exposure. MITC also causes skin and eye irritation and is a skin sensitizer. Metam
sodium islesstoxic than MITC (category 1l) and is not askin or eyeirritant nor isit askin
sensitizer.

MITC is primarily an irritating compound that produces non-specific, systemic effects in
oral toxicity studies such as changes in body weight, food consumption, and hematol ogical
(blood chemistry) parameters. The mode of toxic action for MITC is not known at thistime. At
similarly low doses, metam sodium and MITC produce effects on the liver in studies with dogs.
Reduced motor adivity has been noted at all doselevelsin oral acute neurotoxicity studies with
metam sodium and dazomet. In subchronic inhalation toxicity studies with metam sodium and
MITC, histopathology (tissue damage) of thenasal cavity and lung indicative of inhalation
irritation were observed. Inhalation toxicity testing with MITC resulted in persistent clinical
signs and grossand histopathologcal lesions.

Occupational exposure to metam sodium can occur via the dermal and inhalation routes
only; exposure is not expected viathe oral route. Occupational and bystander exposure to MITC
is anticipated via the inhalation route only. The endpoint selected is used to assess all durations
of inhalation exposure. See the table, below, for a description of the metam sodium and MITC
endpoints selected for risk assessment.

Metam sodium is classified as a probable human carcinogen, based on the total incidence
of malignant ang osarcomas in both sexes of the mouse, and supported by a similar tumor typein
malerats. The upper-bound Q,* (cancer slope factor) for metam sodium is 1.98x10™.

There are insufficient data to characterize the cancer risk of MITC, due to limitationsin
the rat and mouse MITC oral carcinogenicity studies, and lack of chronic testing viathe
inhalation route. The Agency has determined that it would not be appropriateto quantify the
carcinogenic potential of MITC using the oral cancer slope factor (Q,*) for metam sodium, due
to the following evidence:

. negative results in dazomet cancer studies in both rats and mice;

. alack of tumor response with MITC at doses similar to and greater than those resultingin
angiosarcomas with metam sodium;

. an indication of port-of-entry effectsin a 28-day MITC inhalation study, suggesting that
oral carcinogenicity studies may not be predictive of carcinogenic potential following
inhalation exposure.
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Although the carcinogenic potential of MITC cannot be determined from available data, based on
the current use profile, chronic oral exposure to MITC is not expected.

The following table summarizes the endpoints sel ected and used in the human health risk
assessment for metam sodium/potassiumand MITC.

Toxicological Endpoints Selected for Human Health Risk Assessment

Exposure
Scenario

Metam Sodium

Dose Used in
Risk
Assessment

Study and Toxicologial
Effects

MITC

Dose Used in
Risk
Assessment

Study and Toxicologial
Effects

Acute Dietary

Acute dietary endpoints were not selected since the use-pattern does not indicate potential

for dietary exposure.

Chronic Dietary

Chronic dietary endpoints were not selected since the use-pattern does not indicate potential

for dietary exposure.

Incidental Oral
Residential only

Short- and intermediate-term incidental oral endpoints were not selected since the use-
pattern does not indicate potential for residential incidental oral exposure.

Dermal
Short-Term (1 - 30
days)

Occupational only

Maternal
NOAEL?"=
4.2 mg/kg/day

Developmental toxicity
in rat (MRID
41577101)
LOAEL®=16.9
mg/kg/day based on
reduced body weight
gain and decreased food
efficiency in maternal
rats

No dermal hazard via typical dermal contact
with MIT C is expected.

Dermal
Intermediate- (1 - 6
Months) and Long-
Term (> 6 Months)
Occupational only

Oral NOAEL?
=0.1
mg/kg/day

Chronic toxicity in dog
(MRID 43275801)
LOAEL = 1 mg/kg/day
based on increased
alanine aminotransferase
and microscopic changes
in the liver in females.

No dermal hazard via typical dermal contact
with MIT C is expected.
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Exposure Metam Sodium MITC
Scenario
Dose Used in Study and Toxicologial Dose Used in Study and Toxicologial
Risk Effects Risk Effects
Assessment Assessment
Inhalation Inhalation 90-day inhalation Inhalation Subchronic inhalation
Short- (1 - 30 NOAEL=6.5 study (MRID NOAEL =5.4 toxicity- rat with MITC
days), mg/m?3(1.1 00162041) mg/kg/day (MRID 45314802)
Intermediate- (1-6 mg/kg/day) LOAEL =45 mg/m® LOAEL = 27 mg/kg/day
Months), and (7.71 mg/kg/day) in based on persistent clinical

Long-Term (> 6
M onths)

Occupational changes in the naval histopathological lesions
(Metam Sodium passages (ie, mucigenic
and MITC) and hyperplasia) and

Bystande (MITC
only)

femalesbased on
histopathological

changes in clinical
chemistry.

signs, body weight
changes, and gross and

Cancer
Occupational only

Classification: Probable human

carcinogen (B2)

Insufficient data to characterize the cancer

risk.

Q1* =1.98x10" in human equivalents
converted from animals

aNo data were available to measure systemic effects following dermal exposure to metam sodium; the existing
dermal study did not take adequate precautions for the volatilization of MI TC. As a result, oral studies were used to
select endpoints for dermal exposure to metam sodium, and adermal absorption factor of 2.5% was used for route-
to-route extrapolation;

b NOAEL = no observed adverse effect level;

c LOAEL = lowest observed adverse effect level.

Acute, Chronic, and Cancer Dietary Risk (Food)

(For acompletediscussion, see section 4.2 of the “HED Chapter of the Reregistration Eligibility
Decision Documernt,” dated May 21, 2004, and the memo, “Metam Sodium Digary Risk
Assessment of Antimicrobial Uses,” dated April 16, 2004.)

When used as an agricultural soil fumigant, metam sodium is considered to be a non-food
use. Based upon the results of appropriate plant metabolism studies, residues of metam sodium
and MITC arenot expected to ocaur in plant or livestock commaodities. Therefore, no digary risk
assessment was performed for the agricultural uses of metam sodium and potass um. Similarly,
no residues in food or food products are anticipated from the antimicrobia use of metam sodium
in sugar cane processing plants due to the elevated temperatures and liming processes used in the
processing of raw sugar cane.
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Drinking Water Dietary Risk

(For acompletediscussion, see section 4.3 of the “HED Chapter of the Reregistration Eligibility
Decision Document,” dated May 19, 2004, and the memo, “ Estimated Drinking Water
Concentrations for Metam Sodium and Its Metabolite Methyl Isothiocyanate for Application on
Florida Tomatoes,” dated September 16, 2004.)

Exposure to metam sodium and MITC in drinking water is not expected. The
environmental fate properties of these chemicalssuggest that there isalow potentid for them to
be present in either surface water or ground water. 1n the environment, metam sodium rapidly
degradesto MITC. Consequently, it is unlikely that metam sodium will reach surface or ground
water, or be present in drinking water.

Although MITC isvolatile, it isaso soluble in water, and has low soil adsorption. Based
on these properties, MITC potentially could reach surface water in runoff, if a metam sodium
application were immediately followed by an intense rainfall or by continuous heavy irrigation.
However, any MITC that reaches surface water islikely to volatilize rapidly. Similarly, MITC
could leach into ground water under “worst case” field conditions, but it is unlikely to do so,
because it rapidy degrades and volatilizes in soil.

Residential Risk

(For a compl etediscussion, see section 4.4 of the “HED Chapter of the Reregistration Eligibility
Decision Document,” dated May 21, 2004, and sections 2.2 and 3.0 of the “Occupational and
Residential Exposure Assessment,” dated May 21, 2004.)

There are no registered homeowner-applied uses of metam sodium or MITC in the U.S.
Nevertheless, non-occupational (residential) bystanders (adults or children living or working near
a site where metam sodium has been applied) could experience post-application exposure to
MITC. Thereisthe potentia for post-application MITC exposure to residential bystanders from
the use of metam sodium as a soil fumigant on agricultural crops, turf (including golf courses),
and ornamentals, as a vegetation control agent dong shorelines and in drained wate bodies (CA
SLN), as afumigant on small and medium-sized areas of turf (lawns) and soil, and for
application to potting soil. Applications could take place in an enclosed or semi-enclosed
greenhouse. Residential bystanders could also be exposed to MITC following metam sodium
applications as aroot-control agent in drains and sewer pipes.

Due to alack of exposure data for other application methods, the only post-application
exposure scenarios evaluated for residential bystanders were from the use of metam sodium as a
soil fumigant applied using shank injection or chemigation equipment in large-scale agricultural
settings. No data were available to assess post-application exposure resulting from the use of
metam sodium as a vegetation control agent, on small- or medium-scal e areas of turf and soil, on
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potting soil, as or as a root-contrd agent in sewers.

Risk to residential bystanders was calculated using two methods: point estimates and
estimates derived from modeling. Point estimates of risk (Margins of Exposure, or MOES) at
specific distances from atreated field were based on measured MITC concentrations from field
volatility studies. and estimates of distances from treated fields needed to achieve a target MOE
of 100, derived from MITC concentrations estimated using EPA’ s Industrid Source Complex
(ISC) dispersion model. Each method is described in turn, below.

Calculation of bystander risk: point estimates

Therisks to residential bystanders were calculated based on MITC air concentrations
measured at spedfic distances from treated fieldsin eleven field vdatility studies. The eleven
studies were performed using a variety of applicaion methods including shank injection,
sprinkler irrigation, and drip irrigation. In some of the studies, the metam sodium was watered
into the soil immediately following application (“standard seal”), in other studies, the application
was followed by intermittent watering-in, over consecutive days (“intermittent water-seal”), and
in still other studies application wasnot followed by any watering-in (no “sed”). For drip
irrigation, some studies were performed on tarped fields, others on untarped fields. No datawere
available to assess the risks to bystanders following rotary tiller applications, or following
applications using handhel d/stationary equipmernt.

Because metam sodium label instrudions recommend sail “sealing” immediately
following application (either with a tarpaulin or by watering-in with irrigation water), MITC air
concentration levels could spike when the soil “seal” isremoved (e.g. by removing atarpaulin, or
by cultivating the soil surface to aerate the 0il). However, there were no data avail able to assess
this scenario.

Assumptions for point-estimate calculations

. Post-appl ication inhalation exposures to MITC can occur over several days following a
single metam sodium application and may occur over several weeks if several fields near
awork or residential environment are treated consecutively within a short time span.
However, at this time, the inhalation endpoint of concern for MITC is the same for short-,
intermediate-, and long-term MITC exposures, therefore, only one post-application non-
cancer risk calculation was performed.

. For MITC, the target MOE for non-cancer risks to bystandersis 100 (based on a 10X
uncertainty factor for intraspecies extrapolation and a 10X uncertainty factor for
interspecies variation). MOESs less than 100 represent risks that are above the Agency' s
level of concern.

. Key variables in these studies were the method of application, the type of soil “seal” (i.e.,
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tarpaulin covering treated soil), and the distance from the treated field at which

measurements were taken.

. Different application rates were used in the studies. These rates were proportionatdy
scaled to equal the maximum label application rate of 320 |bs ai/A for assessment
purposes.

. The MITC air concentration levels were measured at various time periods following

application (e.g., 2 hours, 8 hours, 24 hours), at various distances from the edge of the
treated field (e.g., 15 meters, 150 meters, 300 meters) and in various directions from the
treated field (e.g., north, south, east, west).

. The assessment assumed an exposure duration of 16.4 hours per day for indoor exposure,
and an exposure duration of 2 hours per day for outdoor exposure. For adults, a minute
volume (inhalation rate) of 8.3 liters per minute (representing sedentary activities) was
used for the 16.4-hour indoor exposure period. For children, a minute volume of 6.7
liters per minute (representing a mixture of rest and sedentary adivities) was used for
indoor exposure. For both adults and children, a minute volume of 16.7 liters per minute
(representing light activities) was used for the 2-hour outdoor exposure period.

. A study measuring indoor and outdoor ambient air concentrations of MITC following
applications of metam sodium indicated that over a given exposure period, indoor and
outdoor MITC ar concentrations are approximatdy equal. Based on the results from this
study, calculated risks were assumed to apply equally to bystanders indoors and outdoors
near treated fields.

. All post-application risk estimates were based on a single treated field. Therisk to
bystanders in the vicinity of multiple treated fields was not assessad.

Results of point-egimate cal cul ations of bystander risk

Based on the MITC air concentrations measured in the available field-volatility studies,
the risksto residential bystanders (adults and children) were above the Agency’ s level of concern
for many different exposure scenarios and distances from metam sodium treated fields (see
tables, below, for ranges of MOES). With respect to application equipment, the data indicated
that drip irrigation applications are the most effective in inhibiting release of MITC, shank
injection applications are moderately effective in inhibiting releaseof MITC, and sprinkler
irrigation applications are theleast effectivein inhibiting release of MITC. With respect to soil
“sealing” methods, data indicate that plastic tarpaulin seals are the most effective in inhibiting
release of MITC, water seals are moderately effective in inhibiting release of MITC (but they
evaporate unless reapplied), and rolling and dragging to compact the soil, if done correctly, is
moderately effective in inhibiting release of MITC. Without any soil “sealing” method following
application, MITC tends to be released from soils to which metam sodium has been applied.
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The point-estimates of bystander risks to adults resulted in the ranges of MOEs shown in
the tables below. The residential exposure assessment also presents MOEs estimated for child
bystanders; these were somewhat lower than those for adults, due to differences in breathing rate.
For simplicity of presentation in this overview, MOESs have been grouped across different studies
by application method, exposure duration, sealing method, and distance from edge of treated
field. However, these different studies may have been conducted in different geographical
regions and/or under differing environmental conditions.

Adult Bystander: Sprinkler Irrigation

Sampler Distance
Total Number of Number of MOE
Type of “Seal”  from Edge of  _ + umberol fumber o > Minimum MOE Maximum MOE

Field (meters) MOEs <100
2-Hour MITC Exposure

5 13 5 19 910
25 13 5 23 780
None 125 13 3 29 2300
500 13 0 150 12000
5 38 17 3 9900
71 10 0 160 9200
75 11 0 160 8600
Standard 77 9 0 120 9000
82 11 4 34 8800
150 92 11 5.5 430000
137 96 0 110 160000
150 75 4 39 80000
. 274 216 0 110 160000
Intermittent 411 24 0 620 160000
530 24 0 320 160000
549 24 0 630 160000
16.4-Hour MITC Exposure
5 2 2 11 65
25 2 2 10 50
None 125 2 2 17 95
500 2 1 86 390
5 12 6 2.1 2300
71 3 1 97 2100
75 1 67 2900
Standard 77 3 0 140 2000
82 2 3.3 220
150 17 5 4.9 3300
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Sampler Distance

Type of “Seal”

from Edge of

Total Number of Number of MOESs

Minimum MOE Maximum MOE

Field (meters) MOEs <100

137 16 2 93 15000
Intermittent 150 12 4 41 57000
274 36 1 55 28000

411 4 0 400 870

530 4 0 360 1100

549 4 0 570 1200

Adult Bystander: Shank Injection
Sampler Distance ..
Type of “Seal” ff‘(l))m Edge of Totall\TgElsber of Numbzrltz)foMOEs M;ilgl];lm Maximum MOE
Field (meters)
2-Hour MITC Exposure

11.0 6 1 58 2600

11.9 16 2 50 19000

None 13.7 21 7 18 84000
18.3 30 8 14 14000

36.6 8 1 59 8300
150 159 4 66 140000

. 300 187 0 120 73000
Intermittent 500 24 0 440 59000
700 48 0 600 60000

16.4-Hour MITC Exposure

11.0 3 24 390

11.9 9 2 18 2600

None 13.7 3 1 11 270
18.3 12 8 4.5 1400

36.6 3 2 16 870

150 28 3 44 15000

) 300 32 1 98 15000
Intermittent 00 0 560 12000
700 8 0 550 14000
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Adult Bystander: Drip Irrigation

Sampler
Type of Distance from Total Number Number of Minimum Maximum
“Seal” Edge of Field of MOEs MOEs <100 MOE MOE
(meters)
2 Hour MITC Exposure Summary
3 20 0 530 14000
6.1 10 0 270 2200
Untarped 15.2 10 0 270 2300
45.7 10 0 430 3400
3 20 0 420 480000
6.1 10 0 1100 480000
Tarped 15.2 10 0 530 480000
45.7 10 0 510 9200
16.4 Hour MITC Exposure Summary
3 8 0 200 1500
6.1 4 1 95 430
Untarped 15.2 4 0 110 520
45.7 4 0 130 720
3 8 0 170 2000
6.1 4 0 420 120000
Tarped
15.2 4 0 240 12000
45.7 4 0 180 1100

Calculation of bystander risk: ISC modeling

Based solely on the above point estimates, it was not possible to cal culate the distance
from atreated field at which risks to bystanders would fall below the Agency’ s level of concern,
for each application type and “ soil sealing” method. To refine the above assessment, EPA’s
Industrial Source Complex (ISC) dispersion modd was used to estimae ambient MITC air
concentrations near treated fields. Key inputs to the ISC model included hourly meteorological
data (wind speed, wind direction, and air stability category) and flux rates. Modeled
concentrations then were used to calculate the distances from treated fields at which MITC
inhalation risks to bystanders would fall below the Agency s level of concern.

Assumptions for |SC modeling calculations

. Asfor the point-estimate cal culations, the | SC modeling assessment used an exposure
duration of 16.4 hours per day for indoor exposure, and an exposure duration of 2 hours
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per day for outdoor exposure. In addition, a 24-hour indoor exposure duration was
modeled. A minute volume (inhalation rate) of 8.3 liters per minute (representing
sedentary activities) was used for the 16.4-hour and 24-hour indoor exposure periods, and
aminute volume of 16.7 liters per minute (representing light activities) was used for the
2-hour outdoor exposure period. Risksto child bystanders were not modeled.

. Flux rates were estimated or calcuated directly from the data from the eleven field
studies measuring MITC air concentration levels following applicéions.

. Concentrations and associated distances were calculated for the five major metam-sodium
use regions (California, the Pacific Northwest, the Midwest, the Southeast, and the
Northeast). Regional wind speed data for input to the ISC model were taken from five
years of datafrom the Solar and Meteorologica Surface Observation Network, except
wind speeds for California which were developed by the California Department of
Pesticide Regulation using data collected for the California lrrigation Management
Information System.

. Wind speed and direction, and the air stability category, were all assumed to be constant
for the time periods modeled. Distances were calculated downwind from the treated
field, only.

. Concentrations were modeled based on treated field sizes of 1, 5, 10, 20, 40, 80, and 100
acres.

Results of bystander risk calculations based on modeled MITC concentrations

Based on modeled estimates of MITC concentrations for arange of application and
“sealing” methods, field sizes, exposure durations, and geographical regions, the distances from
treated fields that would be required to achieve the target MOE of 100 for residential bystanders
are shown in the tables, below. The greatest distances are required for sprinklerirrigation
applications with astandard seal, and shortest for tarped drip irrigation applications. 1n general,
the shortest distances were estimated for the midwest (EPA region 5), and the greatest distances
for California (EPA region 9). For simplicity of presentation, the range of distances presented in
the tables does not distinguish among geographicd regions (the tatal range across al regionsis
shown).
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Adult Bystander: Sprinkler Irrigation
2-hr MITC exposure 16-hr MITC exposure 24-hr MITC exposure

Acres
Distance from treated field (in meters)

3 ”»
Type of “Seal treated

Minimum Maximum Minimum Maximum Minimum Maximum
1 508 666 322 459 372 525
5 1,350 1,818 774 1,103 893 1,261
10 2,139 2,869 1,136 1,618 1,311 1,850
Standard 20 3,411 4,599 1,671 2,379 1,928 2,721
40 5,450 7,323 2,445 3,481 2,820 3,981
80 8,746 11,785 3,593 5,116 4,145 5,852
100 10,190 13,767 4,066 5,789 4,690 6,624
1 166 247 139 219 153 238
5 430 642 334 527 369 571
10 660 986 491 774 542 839
Intermittent| 20 1,043 1,601 723 1,139 798 1,234
40 1,719 2,570 1,060 1,667 1,169 1,806
80 2,828 4,187 1,559 2,451 1,720 2,655
100 3,330 4,897 1,765 2,773 1,947 3,005

Adult Bystander: Shank Injection

2-hr MITC exposure 16-hr MITC exposure 24-hr MITC exposure

Acres

Type of “Seal” treated Distance from treated field (in meters)
Minimum Maximum  Minimum  Maximum Minimum Maximum

1 226 321 187 282 188 282

5 588 828 451 677 451 678

10 897 1,307 662 993 663 995
Standard 20 1,458 2,097 975 1,461 976 1,463
40 2,351 3,352 1,427 2,138 1,430 2,141
80 3,836 5,427 2,098 3,142 2,102 3,147
100 4,492 6,330 2,375 3,555 2,379 3,561

1 67 119 67 127 8l 147

5 170 307 161 307 197 356

10 262 476 237 452 201 523

Intermittent| 20 412 739 350 667 431 771
40 644 1,219 516 977 633 1,130
80 1,085 2,062 762 1,438 934 1,662
100 1,305 2,433 864 1,628 1,057 1,881
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Adult Bystander: Drip Irrigation
2-hr MITC exposure 16-hr MITC exposure 24-hr MITC exposure

Distance from treated field (in meters)
Minimum Maximum Minimum Maximum Minimum Maximum

Type of  Acres
“Seal” treated

1 12 22 13 24 18 34
5 21 47 21 56 25 79
10 27 72 24 83 40 118
Untarped 20 44 113 37 123 59 175
40 69 176 53 183 88 260
80 112 283 82 274 132 387
100 131 330 94 312 151 440
1 22 40 22 46 24 56
5 47 101 42 112 53 136
10 72 155 62 166 79 201
Tarped 20 113 241 92 246 119 298
40 176 380 137 363 176 440
80 283 607 206 538 264 651
100 330 713 234 610 300 738

Estimating bystander risks: next steps for refining the assessment

In some instances, the risk estimates based on 1SC modeling for a gven distance,
application type, and sealing method may be much higher than the risk estimated directly from
the air concentration measured in afield study (point estimates, described above). The point
estimate risks were calculated using actual off-site measured air concentrations from field
volatility studies. The time period over which concentrations were measured ranged from 4 to 24
hours. During these measurement time periods, thewind speed, wind direction, wind stability,
mixing height, and flux rate were not constant. In contrast, with the current modeling approach,
the off-site air concentrations were calculated using 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 regionsinthe U.S.), constant wind direction, and a constant wind gability
class (based on conservative assumptions used by California’ s Department of Pesticide
Regulation, CDPR). Although use of the ISC model alowed EPA to estimate MITC
concentrations at distances not measured in the field volatility studies, the modeling results are
more conservative than the point etimates.

Further refinements to the bystander risk assessment are anticipated for future revisions of
the metam sodium risk assesment. The EPA Office of Pesticide Programsisin the process of
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working with the EPA Office of Air, the California Department of Pesticide Regulation (Cal
DPR), EPA's Science Advisory Panel (SAP), registrants, and other stakeholders to further refine
risk assessment approaches used for metam sodium and other soil fumigants. Such refinements
could include the use of a probabiligic and/or distributional modeling goproach, to incorporate
variability in wind and other meteorological parameters. Other refinements could include the
incorporation of additional toxicity and exposure data, and a consideraion of different toxic
effects. See thelast section of thisoverview for additional discussion of potential refinements.

Occupational Risk

(For acompetediscussion, see section 5.0 of the “HED Chapter of the Reregistration Eligibility
Decision Document,” dated May 21, 2004, sections 2.1, 2.2 and 3.0 of the “ Occupational and
Residential Exposure Assessment,” dated May 21, 2004, and the memo, “Occupational and
Residential Exposure Assessment of Antimicrobial Uses,” dated April 13, 2004.)

Workers have the potential to be exposed to metam sodium and MITC when handling
metam sodium products during the application process (i.e., mixing/loading, applying, and
mixing/loading/applying). Workers also can be exposed to MITC when entering fields
previously treated with metam sodium, or when working near metam sodium-treated fields.
Workers using antimicrobial products also have the potential to be exposed to metam sodium and
MITC during application, and to MITC following application.

Therisks to handlers and post-application workers were assessed for the following uses
of metam sodium:

. Asafumigant in large-scale agricultural settings applied with shank injection, rotary
tiller, or chemigation equipment;

. As avegetation control agent for shorelines and drained water bodies (CA SLN);

. As afumigant/soil sterilant in small- or medium-scale settings, applied with a sprinkler
can, hose proportioner, cement mixer, shredder, or open-pour equipment;

. Asaroot control agent in sewers and drains, applied with afoam applicator;

. As an antimicrobial agent for the treatment of wood poles/pilings, in cane and beet sugar

processing, for the treatment of hides/skins in leather manufacture, and for the treatment
of sewage and animal wastes.

Occupational Handler Risk

Occupationa handler risk: agricultural, small-scale, and sewer uses

For the majority of agricultural scenarios, including gpplications to ornamentals, food,
and feed crops (at 320 and 338 Ib ai/A) to tobacco plant beds (387 and 408 Ib ai/A) and turf (at
320 and 338 Ib ai/A), risks to handlersare above the Agency’s level of concern even with
maximum feasible personal protective equipment (PPE or engineering controls), for most cancer
and non-cancer assessments for exposures to metam sodium and for most non-cancer
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assessments for exposuresto MITC. Cancer risks exceed the Agency s level of concern at
maximum application rates for all loader/applicator scenarios even with maximum PPE, for
metam sodium exposures to both noncommercial and commercial handlers. Industry sources
indicate that approximately 90% of handlers who apply metam sodium with a tractor also do
their own mixing and | oading.

For applications to sewer systems and in small scale agricultural settings (i.e., sprinkling
can, hose proportioner, potting soil, and tree replant scenarios), the non-cancer and cancer risks
for metam sodium are below the Agency’slevd of concern at some level of protection for most
scenarios. There are no data avail able to assess risks to MITC for these application scenarios.

Due to their length, tables showing the risk estimates for occupation handlers are
presented in Appendices A-C. Appendix A presents the short and intermediate-term dermal and
inhal ation non-cancer risk estimates for handlers exposed to metam sodium. Appendix B
presents the cancer risk estimates for handlers expased to metam sodium. Appendix C presents
the inhalation risk estimates for non-commercial and commercial handlers exposed to MITC.

Assumptions for handler calculations

. Workers who mix, load, and apply metam sodium products in agricultural settings can be
exposed to metam sodium dermally or through inhalation, over short (1 to 30 days) or
intermediate (1 to 6 months) exposure durations. In addition, they can be exposed to
MITC throughinhalation over the short and intermediate term.

. For both metam sodium and MITC, the target MOE for non-cancer risks to occupaional
handlersis 100 (based on a 10X uncertainty factor for intraspecies extrapolation and a
10X uncertainty factor for interspecies variation). MOEs less than 100 represent risks
that are above the Agency’s level of concern.

. Metam sodium is classified as a probable (B2) human carcinogen. For occupational
handlers, cancer risks above 1 x 10“ exceed the Agency’s level of concern, but the
Agency attempts to mitigate cancer risksto below 1 x 10°. There are insufficient datato
characterize the cancer risk for MITC.

. 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’ sreview of a sodium
tetrathiocarbonate handler study.

. For MITC, handler exposure estimates were based on four chemical-spedfic handler
studies that examined MITC exposures to handlers involved in metam sodium
applications.

. Non-cancer risks for commercid handlers (i.e. for hire applicators, large-scale private
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growers, cooperatives, etc.) who support metam sodium applications for ornamentals,
food, and fiber crops and sewer treatment applications were calculated for short-term (1-
30 days) and intermediate-term (1-6 months) exposure durations. Non-cancer risks for
non-commercial handl ers were ca cul ated for short-term exposure durations, only.

. Cancer risks for commercial handlers who support metam sodium applications for
ornamentals, food and fiber crops, and for sewer treatment applications, were calculated
assuming 20 days of exposure per year (based on average values). All other handlers
were assumed to be exposed for 5 days per year (based on average values). All handlers
were assumed to have a 35-year career and a 70-year lifespan.

. The maximum application rates listed on product labels were used to cal culate non-cancer
risks for metam sodium and MITC. Where available, average/typical application rates
were used to calcul ate cancer risks for metam sodum.

Occupationa handler risk: antimicrobial uses

For the antimicrobial uses of metam sodium, non-cancer dermal and inhalation risks are
below the Agency’slevel of concern. Cancer risks for handlers are in the range of 1.1 x 10“ to
6.6 x 10°. Because of the short loading and/or application durations (minutes), handlers are not
expected to be exposed to MITC.

Occupational Post-application Risk

Agricultural workers could be exposed to MITC when working near fields that recently
have been treated with metam sodium, or when re-entering metam sodium-treated fields
following an appication. There is the potential for post-application occupational exposure to
MITC from the use of metam sodium as a soil fumigant on agricultural crops, turf (induding golf
courses), and ornamentals, as a vegetation control agent along shordines and in drained water
bodies (CA SLN), as afumigant on small and medium-sized areas of turf (lawns) and soil, and
for application to potting soil. Worker exposure to MITC could also occur following
applications in anenclosed or semi-enclosed greenhouse. Workers could also be exposed to
MITC following metam sodium applications as a root-control agent in drains and sewer pipes.

Dueto alack of exposure data for other application methods, the only post-application
exposure scenarios evaluated for workers were from the use of metam sodium as a soil fumigant
applied using shank injection or chemigation equipment in large-scale agriculturd settings. No
data were available to assess post-application exposure resulting from the use of metam sodium
as a vegetation control agent, on small- or medium-scale areas of turf and soil, on potting soil, as
or as aroot-control agent in sewers.

Asfor bystander risk, risk to occupationa bystanders (those working in the vicinity of

metam sodium-treated fields) was calculated using two methods: point estimates of risk (Margins
of Exposure, or MOES) at specific distances from atreated field, based on measured MITC
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concentrations from field volatility studies, and estimates of distances from treated fields needed
to achieve atarget MOE of 100, derived from MITC concentrations estimated using EPA’s
Industrial Source Complex (ISC) dispersion modd.

In addition, the ISC model wasused to estimate concentrations of MITC within metam
sodium treated fidds, in order to cdculate the number of hours after application at which risk to
workers re-entering treated fields would fall below the Agency s level of concern.

Calculation of post-application worker risk: point estimates

Asfor non-occupational bystanders, the risks to post-application workers performing
tasks near treaed fields were calculated based on MITC air concentrations measured at specific
distances from treated fields in eleven field volatility studies. The eleven studies were paformed
using a variety of application methods including shank injection, sprinkler irrigation, and drip
irrigation. In some of the studies, the metam sodium was watered into the soil immediately
following application (“standard seal”), in other studies, the application was followed by
intermittent watering-in, over consecutive days (“intermittent water-seal”), and in still other
studies, application was not followed by any watering-in (no “seal”). For drip irrigation, some
studies were performed on tarped fields, others on untarped fields. No data were avalable to
assess the risks to workers following rotary tiller applications, or following applications using
handhel d/stationary equipment.

Because metam sodium label instrudions recommend sail “sealing” immediately
following application (either with a tarpaulin or by watering-in with irrigation water), MITC air
concentration levels could spike when the soil “seal” isremoved (e.g. by removing atarpaulin, or
by cultivating the soil surface to aerate the 0il). However, there were no data avail able to assess
this scenario.

Assumptions for point-estimate calcul ations

. The assessment assumed an exposure duration of 8 hours for agricultural workers
performing activities near a metam-sodium treated field. A minute volume (inhalation
rate) of 16.7 liters per minute was used (representing light to moderate work activities).

. All other assumptions are the same as those listed in the section of this overview
describing risk cal culations for non-occupationd bystanders.

Results of point-egimate calcul ations of post-applicetion worker risk

Based on the MITC air concentraions measured in the available fidd-volatility studies,
the risks to post-application workers performing tasks near treated fields were above the
Agency’slevel of concern for many different exposure scenarios and distances from metam
sodium treated fidds (see tables, below, for ranges of Margins of Exposure (MOES)). With
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respect to application equipment, the data indicated that drip irrigaion applications are the most
effective in inhibiting releaseof MITC, shank injection applicaions are moderately effectivein
inhibiting release of MITC, and sprinkler irrigation applications are the least efectivein
inhibiting release of MITC. With respect to soil “sealing” methods, data indicate tha plastic
tarpaulin seals are the most effedtive in inhibiting release of MITC, water seals are moderately
effective in inhibiting release of MITC (but they evaporate unless reapplied), and rolling and
dragging to compact the soil, if done correctly, is moderately effective in inhibiting release of
MITC. Without any soil “sealing” method following application, MITC tends to be released
from soils to which metam sodium has been applied.

The point-estimates of post-application worker risks resulted in the ranges of MOEs
shown in the tables below. For ssimplicity of presentation in this overview, MOEs have been
grouped across different studies by application method, exposure duration, sealing method, and
distance from edge of treated field. However, these different sudies may have been conducted in
different geographical regions and/or under differing environmental conditions. All estimates
assumed an eight-hour exposure duration.

Post-application Worker: Sprinkler Irrigation
Sampler Distance

Type of “Seal” from Edge of Field N“mberloofOMo Es > Total I\ngsber of M;I/;ién];lm lel\:i(l)n;m
(meters)
5 4 13 4.8 230
25 5 13 5.8 200
none 125 5 13 7.4 570
500 11 13 37 3100
5 17 38 0.74 2500
71 6 11 0.85 2200
Standard 75 8 1 20 5100
7 7 9 30 2300
82 8 10 39 2300
150 71 92 1.4 22000
137 81 96 27 39000
150 56 75 9.6 20000
Intermittent 274 199 216 26 41000
211 24 24 160 39000
530 22 24 80 39000
549 24 24 160 39000
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Post-application Worker: Shank Injection

Sampler Distance

Type of “Seal”  from Edge of Field NumberloofoMO Es > Totalﬁg;lber of M;I/ii(r)n];m M?\Ziom];m
(meters) s
11 4 6 14 640
11.9 14 16 12 4800
None 13.7 9 21 4.5 21000
18.3 17 30 34 3600
36.6 5 8 15 2100
150 149 159 17 34000
. 300 180 187 30 18000
Intermittent
500 24 24 110 15000
700 48 48 150 15000

Post-application Worker: Drip Irrigation

Sampler Distance

Type of “Seal”] from Fn?egtee:sf)me 1d Number 1OOfOMO Es > Totalgggsber of M;I/}i(l)‘nl;lm Mz;vy;i(r)n;m
3 20 20 130 3400
Untaroed 6.1 9 10 68 550
rpe 15.2 9 10 68 580
457 10 10 110 850

3 20 20 110 120000

Tarocd 6.1 10 10 270 120000

arpe 15.2 10 10 130 120000
457 10 10 130 2300

Calculation of occupational bystander risk: |SC modeling

Based solely on the above point estimates, it was not possible to calculate the distances
from treated fields at which MITC inhalation risks to workers would fall below the Agency' s
level of concern. To refine the above assessment, EPA’ s Industrid Source Complex (1ISC)
dispersion model was used to estimate ambient MITC air concentrations near treated fields. Key
inputs to the ISC model included hourly meteorological data (wind speed, wind direction, and air
stability category) and flux rates. Modeled concentrations were then were used to calculate the
distances from treated fields at which MITC inhalation risks would fall below the Agency s level
of concern.

Page 21 of 57



Assumptions for |SC modeling calculations: distances from treated fields

. Asfor the point-estimate cal culations, the |SC modeling assessment used an exposure
duration of 8 hours and a minute volume (inhalation rate) of 16.7 liters pa minute
(representing light work activities) for agricultural workers performing activities near a
metam-sodium treated field. For occupational workers reentering treated areas, exposure
durations of 8 hours and 1 hour were used, with minute valumes of 8.3 liters per minute
(representing sedentary activities) and 16.7 liters minute (representing light work
activities), respectively.

. Flux rates were estimated or calcuated directly from the data from the eleven field
studies measuring MITC air concentration levels following applicaions.

. Risks were calculated for the five major metam-sodium use regions (California, the
Pacific Northwest, the Midwest, the Southeast, and the Northeast). Regional wind speed
data for input to the ISC model were taken from five years of data from the Solar and
Meteorological Surface Observation Network, except wind speeds for Californiawhich
were developed by the California Department of Pesticide Regulation using data collected
for the California Irrigation Management Information System.

. Wind speed and direction, and the air stability category, were all assumed to be constant
for the time periods model ed.

. Risks were modeled based on treated field sizes of 1, 5, 10, 20, 40, 80, and 100 acres.

Results of 1SC modeling calculations: distances from treated fields

Based on modeled estimates of MITC concentrations for arange of application and
“sealing” methods, field sizes, exposure durations, and geographical regions, the distances from
treated fields that would be required to achieve the target MOE of 100 for residential bystanders
are shown in the tables, below. The greatest distances are required for sprinklerirrigation
applications with astandard seal, and shortest for tarped drip irrigation applications. 1n general,
the shortest distances were estimated for the midwest (EPA region 5), and the greatest distances
for California (EPA region 9). For simplicity of presentation, the range of distances presented in
the tables does not distinguish among geographicd regions (the tatal range across al regionsis
shown). All estimates assumed an eight-hour exposure duration.
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Post-application Workers: Sprinkler Irrigation
Distance from treated field (in meters)

Type of “Seal”

Acres Treated

Minimum Maximum
1 939 1,236
5 2,647 3,502
10 4,212 5,582
Standard 20 6,734 8,923
40 10,730 > 12,000
80 > 12,000 > 12,000
100 > 12,000 > 12,000
1 390 520
5 1,009 1,385
10 1,608 2,194
Intermittent 20 2,565 3,499
40 4,105 5,590
80 6,613 8,965
100 7,706 10,453

Post-application Workers: Shank Injection

Distance from treated field (in meters)

(13 2
Type of “Seal Acres Treated Minimum Maximum
1 599 780
5 1,617 2,160
10 2,557 3,418
Standard 20 4,088 5,473
40 6,516 8,712
80 10,466 > 12,000
100 > 12,000 > 12,000
1 311 424
5 804 1,109
10 1,266 1,764
Intermittent 20 2,034 2,810
40 3,251 4,498
80 5,267 7,237
100 6,145 8,426
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Post-application Workers: Drip Irrigation

Type of “Seal” Acres Treated Distance from treated field (in meters)

Minimum Maximum
1 70 123
5 179 321
10 275 497
Untarped 20 433 770
40 677 1,275
80 1,151 2,147
100 1,382 2,531
1 137 214
5 356 555
10 549 846
Tarped 20 853 1,370
40 1,419 2,217
80 2,367 3,621
100 2,787 4,243

Calculation of post-application risk to workers re-entering treated fields: 1SC modeling

The available field volatility studies did not measure MITC concentrations within treated
fields following application of metam sodium. Asareault, it was not possible to use the data
from these studies to calculate the number of hours after application at which workers could re-
enter treated fields without experiencing MITC inhalation risks above the Agency s level of
concern. EPA’sIndustrial Source Complex (ISC) dispersion model was used to estimate
ambient MITC air concentrations within treated fields, immediately following and for several
days after applications of metam sodium. Key inputs to the | SC model included hourly
meteorological data (wind speed, wind direction, and air stability category) and flux rates.
Modeled concentrations were then were used to calculate the number of hours after application at
which MITC inhalation risks would fall below the Agency’s level of concern for workers re-
entering metam sodium-treated fields.

Assumptions for | SC modeling cal culations: number of hours following application

. The 1SC modeling assessment used exposure durations of 1 hour and 8 hours per day for
post-application re-entry workers.

. Minimum and maximum flux rates were estimated. (See pp. 129-131 in the Occupational
and Residential Assessment for details.)
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. Minimum concentrations (corresponding to the minimum number of hours needed to
achieve an MOE of 100) were estimated ud ng the average wind speed (gpproximately 5
m/s) for March and April across all metam sodium use regions and assuming awind
stability category of “C”. Maximum concentrations (corresponding to the maximum
number of hours needed to achieve an MOE of 100) were estimated assuming a wind
speed of 1 m/s (the minimum wind speed allowable as an input to the ISC model) and a
wind stability category of “D”.

. Concentrations were modeled based on treated field sizes of 1, 5, 10, 20, 40, 80, and 100
acres.

Results of 1SC modeling calculations: number of hours following application

The post-application restricted entry interval (REI) on current metam sodium agricultural
product labelsis 48 hours. The number of hours following application that would berequired to
achieve the target MOE of 100 for re-entry workers are shown in the tables, bdow. These
calculations are based on modeled estimates of MITC concentrations in treated fields following
application of metam sodium for arange of applicaion methods, “seding” methods, and field
sizes, and using 1-hour and 8-hour exposure durations. The results of 1SC modeling indicate that
risks are likely to exceed the Agency s level of concern for workers re-entering treated fidds
even after 48 haurs.

Post-application Re-entry Workers: Sprinkler Irrigation

Type of Acres 1-hr MITC exposure 8-hr MITC exposure
«Seal” treated Number of Hours After Application Needed to Reach MOE > 100
Minimum Maximum Minimum Maximum
1 28 44 44 > 48
5 32 44 44 > 48
Standard 10 14 14 2 > 78
> 20 a4 > 48 44 > 48
1 0 40 36 44
5 4 40 36 44
Intermittent 10 12 40 40 a4
20 12 40 44 44
40 12 40 44 > 48
>80 12 44 44 > 48
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Post-application Re-entry Workers: Shank Injection

Type of Acres 1-hr MITC exposure 8-hr MITC exposure

“Seal” treated Number of Hours After Application Needed to Reach MOE > 100
Minimum Maximum Minimum Maximum

1 40 > 48 > 48 > 48

Standard |7 > 48 > 48 > 48 > 48

1 0 24 12 > 48

5 0 24 16 > 48

10 0 24 16 > 48

Intermittent 20 0 36 16 > 48

40 0 36 16 > 48

80 0 36 24 > 48

100 0 36 24 > 48

Post-application Re-entry Workers: Drip Irrigation

1-hr MITC exposure 8-hr MITC exposure
rf‘)él;:l(,),f t?ecartisd Number of Hours After Application Needed to Reach MOE > 100
Minimum Maximum Minimum Maximum
1 0 > 28 0 > 36
5 0 > 28 0 > 36
10 0 > 28 0 > 36
Untarped 20 0 > 28 0 > 36
40 0 > 28 0 > 36
80 0 >28 > 28 > 36
100 0 > 28 > 28 > 36
1 0 8 0 > 40
5 0 8 4 > 40
10 0 8 4 > 40
Tarped 20 0 12 4 > 40
40 0 12 4 > 40
80 0 12 8 > 40
100 0 12 8 > 40

Post-application worker risk: anti-microbial uses

For the antimicrobial pole-treatment use of metam sodium, occupational post-application
exposure to MITC is expected to be negligible, because the metam sodium is injected into pre-
drilled holes which are immediately capped. Any migration of MITC through the wooden cap
would result in negligible ambient air concentrations. There is the potential for post-application
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inhal ation exposureto MITC for theremaining metam sodium antimicrobial use patterns:
applicationsin sugar processing, leather manufacture, and sewage sludge treatement. However,
no data are available to estimate MITC concentrationsin air at these types of facilities.
Monitoring data measuring air concentrations of MITC in sugar cane/beet processing facilities, in
leather processing facilities, and in the vicinity of sewage sludge treatments are needed to assess
post-application worker risks from these uses of metam sodium.

Human Incidents

(For acompletediscussion, see section 7.0 of the “HED Chapter of the Reregistration Eligibility
Decision Document,” dated May 21, 2004, and the memo, “Review of Metam Sodium Incident
Reports,” dated September 24, 2003.)

Based on incident reports, metam sodium poses a risk to both handlers and non-
occupational bystanders when used as a soil fumigant in large-scde agriculturd settings and as a
root-control agent in sewers and drains. The reported effects of MITC drift include irritant
effects to eyes, throat, and skin, headache, nausea, and shortness of breath. A more severe health
effect reported in the literature is the devel opment and exacerbation of asthma, which was
observed in adults exposed to the fumes from the 1991 accidental spill of metam sodium into the
Sacramento River in California. Thepotential for metam sodium to drift and cause health effects
at distances above one-quarter mile and for many hours after application is well documented.
Direct contact of metam sodium to skin surfacesis well documented to cause skin irritation. The
potential for hedth effects to large numbers of persons in communitiesand schools adjacent to
fields where metam sodium has been applied, either by sprinkler irrigation or by poorly “sealed”
soil injection, isalso well documented.

The state of California collected detailed descriptions of 902 cases involving exposure to
metam sodium from 1982-1994. Metam sodium isin thetop forty in the list of pesticides that
caused systemic poisoning in California during thistime period. According to these daa,
changes in wind direction and temperature inversions can contribute to MITC exposure and
subsequent exposure-related illness. Metam sodium accounted for ninepercent of the nearly
1,000 drift-related (i.e., bystander) cases reported in California from 1994 through 1997, and
22% of theincidentsinvolving clusters of 10 or more people during the same time period.

I‘Ecological Risk \

(For acompletediscussion, see the“ Reregistration Environmental Risk Assessment for Metam-
Sodium,” dated May 18, 2004, and the memo, “Ecological Risk from Antimicrobial Uses of
Metam-Sodium,” dated April 14, 2004.)
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To estimate potential ecological risk, EPA integrates the results of exposure and
ecotoxicity studies using the quotient method. Risk quotients (RQs) are calculated by dividing
exposure estimates by ecotoxicity values, both acute and chronic, for various wildlife species.

RQ s are then compared to levels of concern (LOCs). Generdly, the higher the RQ, the greater
the potential risk. Risk characterization provides further information on the likelihood of adverse
effects by considering the fate of the chemical in the environment, species and ecological
communities potentially at risk, their spatial and temporal distributions, and the nature of the
effects observed in studies.

In the environment, metam-sodium is rapidly transformed to MITC, which is highly
volatile and can off-gas from treated fields. Consequently, the ecological effects assessment for
agricultural gpplications of metam sodium focused on the risks to terredrial and aquatic
organisms associated with exposure to MITC in air and in water.

Environmental Fate and Transport
(For a completediscussion, see sections |11 and IV of the “Reregidration Environmental Risk
Assessment for Metam-Sodium,” dated May 18, 2004.)

Studies of aerobic soil metabolism, hydrolysis, and photodegradation in water suggest
that metam sodium is very unstable and degrades rapidly to MITC and other minor degradates.
Environmental fate data and measurements of residual concentrations in soils suggest that metam
sodium is highly unlikely to reach or cause adverse ecological effects in surface water or ground
water. However, MITC, the major metabolite of metam sodium degradation in soil and water,
appears to be dependent on hydrolysis and microbially-mediated degradation, and to persist
longer than metam sodium in the environment. The dissipation of MITC in aguatic and
terrestrial environments appears to be predominantly dependent on volatilization and to alesser
extent on leaching and degradation. Photolytic degradation is the major dissipation route of
MITC in atmospheae. Since MITC is also highly soluble in water and has low adsorption in soil,
it could potentially leach into surface water through runoff under flooded conditions, or into
ground water through leaching.

Although MITC isvolatile, it isalso very solublein water. This, together with itslow
adsorption in soil suggest that MITC may have the potential to leach into ground water under
flooded conditions. However, under most field conditions, the potential for ground water
contamination of MITC isunlikely, due to its rapid volatilization and degradation in soil (aerobic
soil half-liveis<10 days). Based on available non-targeted monitoring datain the U.S., no
MITC was detected in the ground water samples. MITC can also potentially move to surface
water through runoff under an intense rainfall, or if continuous irrigation occurs right after
metam sodium application. However, it islikely to volatilize quickly from surface waer.

Risks to Non-Target Terrestrial Organisms (Mammals and Birds)
(For acompletediscussion, see sections |1l and V11 of the “ Registration Environmental Risk
Assessment for Metam-Sodium,” dated May 18, 2004.)
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A screening-level LD/ft> method was used to assess the risks of MITC exposure to birds
and mammals. Previoudly, this method has most frequently been applied to pesticide applicaion
scenarios involving granular formulations, seed treatments, and baits. This method has not been
generally been used to assess the ecological risks associated with highly volatile compounds, but
it was considered the Agency' s most appropriae available index for MITC assessment. This
LD.,/ft* method is an index that does not systematically account for risks from each potential
route of exposure. Instead, it estimates the overall potential for adverse effects gven a
bioavailable amount of a pesticide, conservatively related to the pounds applied per unit area at
the treatment site.

Mammals of three body weights were assessed 15 g, 35 g, and 1000 g. The resulting risk
quotients for these three sizes of mammals were 1897, 813, and 28, respectively. These fa
exceed the acuterisk LOC of 0.5, as well as the acute restricted use LOC of 0.2 and the acute
endangered species LOC of 0.1. Thus, this screen indicates a clear potential for risk to wild
mammal s exposed to MITC off-gassing from metam sodium-treated fields.

Owing to the limitations of the the LD,/ft> method for highly volatile compounds, such
as MITC, the risks to mammals and birds from inhal ation exposure to MITC were also assessed
using monitoring datafrom a California study (Wofford et a., 1993). This study indicates that
the highest MITC concentrations occur primarily during pesticideapplications and immediately
following watering-in (“soil sealing”). Concentrations during applications ranged from 78.3 to
2450 ppb (0.002342 to 0.007327 mg/L) at 5 meters from the field edge, and 11.7 to 1320 ppb
(0.000035 t0 0.003948 mg/L) at 150 meters from the field edge. The following table shows a
comparison of these air concentrations with available mammalian acute inhalation toxicity data:

Comparison of Air Concentrations with Acute Mammalian Inhalation Toxicity Endpoint

Air concentration (mg/L) Acute Mammal LC50 (mg/L) Ratio Exposure/Effects (RQ)

5 meters from treated field

0.0023 0.54 0.004

0.0073 0.54 0.014

150 meters from treated field

0.000035 0.54 0.00006

0.0039 0.54 0.007

The Agency has not established level of concern (LOC) thresholds expressly for the
interpretation of RQs calculated for inhalation exposure risks. However, if the existing LOC
values for acutemammalian wildliferisk were used to evaluated such RQs, the above analysis
would suggest that LOCs would not be exceeded.
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However, it should be noted that the air samples from this California study were collected
at 1.2 to 1.8 meters above the ground. This sampling height likely exceeds the height at which
most exposure to ground-dwelling mammals and ground-feeding birds would normally occur. It
is reasonabl e to assume that MITC concentrations would follow a gradient, with higher
concentrations of MITC occurring closer to the ground. The Agency does not have amodel that
accounts for this potential gradient. However, a conservative upper-bound concentration at the
soil surface could be approximated as being equivalent to the theoretical concentration at
saturation. Using this assumption, the theoretical maximum concentration at saturation would be
25,000 ppm (74.7 mg/L), which exceeds the acute inhalation dose for mammals (LC50 = 0.54
mg/L) by afactor of 138. This soil-surface estimate suggests that inhalation of MITC could pose
arisk to terrestrial wildlife.

The above assessment is limited to acute exposures and effects. Given that the rat 28-day
inhalation NOAEL for MITC is0.02 mg/L, lower than the acute inhal ation endpoint of 0.54
mg/L, the potential exists for subchronic risk to wild mammals.

Wofford et al., 1993 reported that air samples were below a detection limit of 2 ppb
(0.000006 mg/L) by 72 hours after applicaion, suggesting that long-term air concentrations
would be well below the chronic inhalation NOAEL for mammals, based on the treatment of a
singlefield. However, multiple fields may betreated in an area over a number of days. Wild
mammals may have home ranges in the treatment area, and may experience single or repeated
exposures as aresult of metam sodium use on multiple fields over multiple daysin agiven
geographic area. Therefore, thereis a potential for chronic MITC exposure and risk to mammals
in an area where multiple fields have been treated with metam sodium.

The above analysis was based on mammalian toxicity data for the inhalation route.
Although a similar analysis could be performed for birdsif the necessary data were available, no
inhalation toxicity datafor MITC are available for birds. Assuming that birds and mammals are
equivalently sensitive to MITC exposure, then the risks calculated for mammals in the above
analysis would suggest potential risks for birds, as well.

In fact, birds have the potential to be more sensitive than mammalsto MITC inhal ation
exposure. Birds have higher respiration rates than mammals, and physiological characteristics of
the avian lung would suggest that MITC diffusion rates across the lung membrane would be
higher for birds than for mammals. Asaresult, birds may be at greater risk from MITC
inhalation exposurethan mammals.

Although birds are mobile, and some may only experience avery brief exposureto MITC
when flying over or near metam sodium treated fields, others may have territories or nestsin the
vicinity of metam sodium-treated fields and may experience more substantial exposure. Since
metam-sodium can be applied to different fields in a gven geographic area on different days
repeated exposures could also occur. The uncertainty associated with this screening-level
analysis would be reduced by submission of avian inhaldion toxicity data.
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Risks to Non-target Aquatic Organisms
(For acompletediscussion, see sections |1l and VI o the “Registraion Environmental Risk
Assessment for Metam-Sodium,” dated May 18, 2004.)

The PRZM/EXAMS model was used to calculate the estimated environmental
concentrations (EECs) used to determine the acute and chronic risk to aquatic organisms from
MITC exposure. Selected scenarios (onions, turf, tomatoes, and potatoes) were used to represent
the numerous crops on which metam sodium is registered for use. Although the same application
rate of 320 |bs of metam sodium per acre was used for al four crop scenarios, exposure estimates
resulted in different risk potentials. Tomatoes had higher estimated residues than the other three
use sites, and RQs slightly exceeded the acute endangered species, acute redricted use, and ecute
risk LOCs (RQ = 0.64 for invertebrates and 0.69 for fish). Onions (RQ = 0.19 for invertebrates
and 0.20 for fish) and turf (RQ = 0.15 for invertebrates and 0.16 for fish) slightly exceeded the
acute endangered species and acute restricted use LOCs. The potato exposure scenario did not
exceed any LOC. Chronic aquatic LOCs were not exceeded for aguatic invertebrates at any
modeled site, but the analysis was based on supplemental data. Chronic fish dataon MITC are
needed to evaluate chronic risk to fish.

Risks to Non-target Terrestrial and Aquatic Plants
(For acompletediscussion, see sections 1, VI, and VI of the “ Registration Environmental Risk
Assessment for Metam-Sodium,” dated May 18, 2004.)

Based on the labeled phytotoxicity of MITC, it is expected that non-target plants may be
at risk from off-gassed MITC. Terrestria plant toxicity data are needed to evaluate this risk.
LOCs for aquatic plants are not exceeded based on available data, but additional toxicity data are
needed to compl ete this assessment.

Risks to Endangered Species
(For acompletediscussion, see sections |11, VI and V11 of the “Registration Environmental Risk
Assessment for Metam-Sodium.”)

The Agency s Levels of Concern (LOC) for endangered and threatened fish and aquatic
invertebrates are exceeded for three of four modeled use patterns, based on MITC concentrations.
Similar risks may also be associated with the many additional, non-modeled use sites. The
preliminary analysis ind cates that thereis a potential risk to endangered birds and mammals
from inhal ation, based on the maximum expected air residues of MITC. Additional dataare
required to refine thisanalysis. It is also expected that any insects or other terrestrial
invertebrates exposed to MITC woud be adversely affected. Although endangered species LOCs
are exceeded using freshwater invertebrate data, the oyster (marine/estuarine) is very likely to be
more representative of endangered/threatened freshwater molluscs than is the freshwater
daphnid. Thisisadaagap for MITC.
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Ecological Incidents
(For acompletediscussion, see sections I, VI and VIl of the “Registration Environmental Risk
Assessment,” dated May 18, 2004.)

Although not representative of agricultural applications, a major tank car spill in
Cdliforniain 1991 clearly demonstrated that metam-sodium has the ability to kill large numbers
of aquatic organismsif the chemical getsinto water in large quantities. Also, fish farm incidents
show the potential for off-gassed MITC from agricultural applicaions of metam-sodium to be
inadvertently drawn into mechanical aeration systems, potentially resuting in fish kills.

A limited number of metam sodium-related incidents (1 probable, 2 possible) involving
terrestrial plants have also been reported.

Ecological Risks Associated with Antimicrobial Uses of Metam Sodium

With the possible exception of deep well injection of leather processing fluid wastes, no
appreciable risk to non-target organisms is expected from the antimicrobial uses of metam
sodium (treatment of wood poles, cane/beet sugar processing, treatment of hides/skins in leather
manufacture, and treatment of sewage/organic sludge and animal wastes). Additional
information is needed to determine whether deep well injection of leather processing fluid wastes
could result in metam sodium or MITC leaching into ground water. In theabsence of minimum
holding period of 21 days for sewage/sludge/animal waste treatment products the potential exists
for environmental exposure to metam sodium or MITC from this use.

I‘Summary of Pending Data \

Human Health Data Requirements

Toxicology

The toxicology database for MITC isincomplete and additional data requirements may be
imposed, i ncluding the following:

. Acute neurotoxicity study in rat viainhalation with pathologica evaludion of the
complete respiratory tract
. Two generation reproduction study in rat viainhal ation with pathological

evaluation of the complete respiratory tract. This study should also include a
subchronic neurotoxicity component with functiond battery and motor activity
measurements using the FO animals. If the F1 animals exhibit developmental
neurotoxicity then the F2 generation should be evaluated for the standard
developmental neurotoxicity parameters.
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. In vivo cytogenetic assay
. Repeat of the unscheduled DNA synthesis assay

There are no outstanding metam sodium toxicological data requiremerts.

Product Chemistry

See the product chemistry memorandum dated May 20, 2004 for alist of al outstanding
product chemistry data requrements for metam sodium, metam potassium, and MITC.

Residue chemistry

There are no outstanding residue chemistry requirements for metam sodium or MITC.

Occupational and Residential Exposure

For handlers, metam sodium and MITC exposure data (875.1100 Dermal exposure-
outdoor, and 875.1300 I nhal ation exposure-outdoor) are required for the following scenarios:

. applying to potting soil
. applying with hand-held equipment
. applying viaflood irrigation

. applying viafurrow irrigation

. compacting by aring roller or other device

. laying tarps as soil sealsimmediately following an application

. removing tarps from treated fields several days following an application
. applying awater seal immediately following an application

. aerating or loosening the soil several days following an application

. greenhouse applications

. weed control in beach front or drained water bodies

For post-application workers, MITC exposure data (875.2400 Dermal exposure, 875.2500
Inhal ation exposure, Series 840 Spray Drift Test Guidelines, and Subdivision N, 163-3 Field
Volatility) are required for the following scenarios:

. small areauses

. greenhouses (with open sides)

. lawns and/or other residential sites
. beach fronts/drained water bodies
. potting soil

Ecological and Environmental Fate Data Requirements
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See the Registration Environmental Risk Assessment, dated May 18, 2004, for a
complete description of all outstanding ecological effects data requirementsfor MITC. There are
no outstanding ecological effects data requirements for metam sodium.

The following ecological effects data requirements are outstanding for MITC:

. avian acute ord toxicity

. avian acute inhdation toxicity

. avian sub-chronic/chronic inhalation toxicity

. acute marine/estuarine fish toxicity , acute marine/estuarine mollusk
. acute marine/estuarine shrimp

. early life-stage fish

. life-cyde aguatic invertebrate

. seed germination/seedling emergence—tier |1

. vegetative vigor —tier Il

. aguatic plant growth —tier 11

The following ecological effects data requirements for MITC are reserved:

. early life-stage fish — marine/estuarine
. life-cydefish

Antimicrobial Data Requirements

Residue chemistry

A sugar processing study isrequired. This study can be performed using either sugar
cane or sugar beets. Analysesfor MITC and other residues of concern should be conducted on
sugar, syrup, and molasses.

Occupational and Residential Exposure

Post-application MITC exposure data (875.2500 Inhalation exposure) are required for the
following scenarios:

. applicati on of metam sodium to sewage sludge
. use of metam sodium in sugar processing
. use of metam sodium in leather processing
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Ecological and Environmental Fae

There are no outstanding ecological effects data requirements for the antimicrobial uses
of metam sodium. A groundwater monitoring study could help to resolve concern regarding the
deep-well injection of leather processing fluids, but this study is not required at thistime.

I‘Next Steps \

The human health and ecological risk assessments for metam sodium are preliminary and
will be revised as part of the reregistration process. For example, a number of issues are
currently being considered by the Agency with respect to the human health risk assessment.
Severa of these issues are described, below.

Harmonization with the California Department of Pestidde Regulation (Cal DPR)

The California Dgpartment of Pestiade Regulation (DPR) has performed risk
assessments for both MITC and metam sodium. While there are many similarities between the
EPA’s assessment and that of Cal DPR, there are a'so some differences, particularly concerning
the hazard characterization of MITC. The non-cancer endpoints used by California DPR are
lower than EPA’s (3X-66X lower). These differences arise primarily from two sources. 1) Cal
DPR’s utilization of a human acute eye irritation study for quantitative risk assessment, and 2)
differencesin interpretation of the effects observed in the 28-day inhalation rat study for the
purposes of quantitative risk assessment. A fundamental difference underlyingthese issues
concerns the interpretation of toxic effects primarily relatedto irritation. Another dissimilarityis
the respective regulatory entities definition of exposure durations for hazard and exposure
assessment, i.e., Cal DPR’s use of 1- to 8-hour acute exposure durations. EPA has begun a
dialogue with Cal DPR regarding the harmonization of the hazard and exposure characterization
of metam sodium and MITC.

Modeling risk from MITC exposure to occupational and residential bystande's

EPA is considering the use of probabilistic models for exposure assessment. One such
model will be presented to the FIFRA Scientific Advisory Pand (SAP) in the summer of 2004.
Other models which are non-proprietary and are provided to EPA aso would be considered. All
such models would need to go through FIFRA SAP evduation prior to beng consideredfor use
In risk assessment.
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Appendix A: Occupational Handler Risk Summary for Exposure to Metam Sodium: Non-Cancer

The tables below present the occupational handler scenariosfor exposure to metam sodum that areabove the Agency’ slevd of concern
for non-cancer risk, evenwith maximum feasible PPE or engineering controls. For simplicity of presentation, only the exposure scenarios using
maximum rates that appear on most product labels are shown (outlier 1abels with higher ratesare omitted).

Short-term Non-Cancer

Application Tfer:tzd Dermal MOEs Inhalation MOEs
Exposure Scenario Crop or Target * Ra.te b Daily © OV Respirator
(Ibs ai/acre) () PPE-G,DL Eng Cont 90% PF Eng Cont
Loader
tobacco plant beds 387 40 38 76 36 52
Transferring Liquidsfrom Tank [ ornamentals, food and fiber crops, 128 15 29 14 20
Delivery Truck to Shank Injection | orchard (replant/transplant), turf 320
Equipment (mechanical transfer (sod farm) 80 23 46 22 31
system) turf (golf course) 320 40 47 92 43 63
peanuts (CBR susceptible cultivars) 63.3 128 74 150 68 99
Tra.nsferring Liquids from Tank ornamentals, food and fiber crops, 128 15 29 14 20
Dellyery Truck to R(.)tary Tiller turf (sod farm) 320 80 23 16 > 31
Equipment (mechanical transfer
system) turf (golf course) 320 40 47 92 43 63
tobacco plant beds 387 40 38 76 36 52
Transferring Liquids from Tank | ornamentals, food and fiber crops,
Delivery Truck to Pick-up Truck and| orchard (replant/transplant), turf 320 350 5 11 5 7
subsequent transfer to Sprinkler (sod farm)
irrigation Nurse Tank (mechanical | peanuts (CBR susceptible cultivars) 63.3 350 27 53 25 36
transer system) peanuts (CBR resistant cultivars) 32 350 53 110 50 72
wheat, barley 317 350 54 110 50 72
40 ND 410 ND ND
]joading L.iquifjs to SUp.porF tobacco plant beds 387 0 D 330 ND D
Sg;g;‘;ﬁig&i?;gtg Ezlt;cztlljc;r;s ornamentals, food and fiber crops,
used as surrogate data Study # orchard (replant/transplant), turf 320 350 ND 57 ND ND
770AA11) (sod farm)
peanuts (CBR susceptible cultivars) 63.3 350 ND 290 ND ND
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Area

Application Treated Dermal MOEs Inhalation MOEs
Exposure Scenario Crop or Target * Rate ® Dr:ialye° OV Respirator
. 1
(Ibs ai/acre) ) PPE-G,DL Eng Cont 90% PF Eng Cont
wheat, barley 31.7 350 ND 570 ND ND
Transferring Liquids from Tank
Delivery Truck to Pick-up Truck and .
subsequent transfer to Drip Omamemijjffz);d di”a?r:)ber crops, 239 100 25 49 23 34
Irrigation Nurse Tank (mechanical
trander system)
Loa'dm.g L|qund§ to su pport D.rlp ornamentals, food and fiber crops, 239 100 ND 270 ND ND
Irrigation Applications (Sodium turf (sod farm)
tetrathiocarbonate study used as it b beet 38 100 ND 1700 ND ND
surrogate data Study # 770AA11) cotton, soybeans, sugar beets
Applicator
Applying Liquids viaShank ornamentals, food and fiber crops, 128 22 49 22 38
Injection Equipment (using PHED | orchard (replant/transplant), turf 320
groundboom data) (sod farm) 80 36 79 35 61
Applying V\{ater Solgble quwd.s V181 ornamental s, food and fiber crops, 128 22 49 22 38
Rotary Tiller Equipment (using turf (sod farm) 320
PHED groundboom data) 80 36 79 35 61
Loader/Applicator
40 18 NA 33 NA
tobacco plant beds 387
20 36 NA 66 NA
ornamentals, food and fiber crops, 128 7 NA 13 NA
Transferring Liquids from Tank orchard (replant/transplant), turf 320
A o (sod farm) 80 11 NA 20 NA
Delivery Truck to Shark Injection
Equipment (mechanical transfer turf (golf course) 320 40 22 NA 40 NA
system) and then applying them via 20 44 NA 80 NA
Shank Injection Equipment (using . . 128 35 NA 63 NA
PHED groundboom MLA open cab peanuts (CBR susceptible cultivars) 63.3 50 6 NA 100 NA
data)* 128 58 NA 110 NA
cotton, soybeans, sugar b eets 38
80 93 NA 170 NA
peanuts (CBR resistant cultivars) 32 128 69 NA 130 NA
wheat, barley 317 128 69 NA 130 NA
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Area

Application Treated Dermal MOEs Inhalation MOEs
reate
Exposure Scenario Crop or Target * Rate ® Daily © OV Respirat
. espirator
Ibs ai/acre PPE-G,DL Eng Cont Eng Cont
( ) ) D g 90% PF .
small areas of ornamentals, food, fiber
crops, seed beds, plant beds, lawns 523 5 NA a4 NA 3
tobacco plant beds 387 40 NA 7 NA 12
tobacco plant beds 387 20 NA 15 NA 25
ornamentals, food and fiber crops,
orchard (replant/transplant), turf (sod 320 128 NA 3 NA 5
farm)
. - . ornamentals, food and fiber crops,
T fi Liquidsf Tank Del ’ '
ransterring Liqul S rqm an . clvery orchard (replant/transplant), turf (sod 320 80 NA 4 NA 7
Truck to Shank Injection Equipment
- farm)
(mechanical trander system) and then
applying them viaShank Injection turf (golf course) 320 40 NA 9 NA 15
Equipment (using PHED groundboom 20 NA 18 NA 30
MLA with closed cab)® ) ) 128 NA 14 NA 23
eanuts (CBR susceptiblecultivars 63.3
peanuts (CBR susceptiblecultivars) 80 NA 2 NA 38
128 NA 23 NA 39
cotton, soybeans, sugar beets 38
80 NA 37 NA 63
128 NA 28 NA 46
peanuts (CBR resistant cultivars) 32
80 NA 44 NA 74
128 NA 28 NA 47
wheat, barley 317
80 NA 45 NA 75
. 128 7 NA 13 NA
Transferring Water Soluble Liquids from | ornamentals, food and fiber crops, turf 320
Tank Delivery Truck to Rotary Tiller (sod farm)
Equipment (mechanical transfer system) 80 n NA 20 NA
and th'en applyn?g them viaRotary Tiller 40 29 NA 40 NA
Equipment (using PHED groundboom
MLA with open cab)® turf (golf course) 320
20 44 NA 80 NA
. 128 NA 3 NA 5
[Transferring Liquids from Tank Delivery| ornamentals, food and fiber crops, turf 320
Truck to Rotary Tiller Equipment (sod farm)
. 80 NA 4 NA 7
(mechanical transfer system) and then
applymg tht"—,'m viaRotary Tiller 20 NA 9 NA 15
Equipment (using PHED groundboom
MLA with closed cab)¢ turf (golf course) 320
20 NA 18 NA 30
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Area

Application Treated Dermal MOEs Inhalation MOEs
Exposure Scenario Crop or Target * Rate " Dr:ialyec OV Respirator
1
Ibs ai/ -
(Ibs ai/acre) ) PPE-G,DL Eng Cont 90% PF Eng Cont
Chemigation Monitor
Monitoring Chemigation
Applications Using Liquid
Formulation No Metam Sodium data isavailable for this scenario.
Soil Seal Irrigator
Sealing Soil with Irrigation Water
Followi hank I njecti . . . . .
© 9W|rg S an. njgctlgn No Metam Sodium data isavailable for this scenario.
Applications Using Liquid
Formulations
Mixer/Loader/Applicator
Mixing/Loading/Applying Water
Soluble Liquids via power sprayer . . .
. d d water bod d shorel 350 5 23 NF 250 NF
(using ORETF LCO hand-gun data - rained water bodiesand shorelines
occupational)
Footnotes
* MOEs that do not exceed HED’ s level of concern are shown in bold.
NA Not Applicable
ND No D ata
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 maximum applicationratesdetermined from EPA registered |abels for metam sodium.
c Amount handled per day values are HED estimates of, square feet, or cubic feet treated or gallons applied based on Exposure SAC SOP #9 “ Standard
Values for Daily Treated in Agriculture,” industry sources, and HED estimates.
d May over-estimate exposure, PHED data is based on open pour mixing/loading.
PPE-G,DL: Coveralls worn over long-sleeve shirt and long pants, chemical -resistant gloves
Eng Controls (dermal): Closed mixing/loading system or enclosed cab
OV 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 Non-cancer

L. Area Dermal MOEs Inhalation MOEs
Application Treated
Exposure Scenario Crop or Target * Rate " Daily © ov
(Ibs ai/acre) (acrgs) PPE-G,DL Eng Cont Respirator Eng Cont
90% PF
Loader
small areas Qf ornamentals food, 523 5 5 11 130 480
fiber crops
ornamentals, food and fiber crops, 320 128 <0.1 1 21 31
orchard (replant/transplant) 80 1 1 34 49
; QUi 128 2 3 110 160
Transferring LiquidsfromTank | heanuts (CBR susceptible cultivars) 63.3
Delivery Truck to Shank Injection 80 3 6 170 250
Equipment (mechanical transfer 128 3 6 180 260
cotton, soybeans, sugar beets 38
system) 80 5 9 290 420
. . 128 3 7 210 310
peanuts (CBR resistant cultivars) 32
80 6 11 340 490
128 4 7 220 310
wheat, barley 31.7
80 6 11 350 500
Tra.nsferrmg Liquids from Tank . 128 <01 1 21 31
Delivery Truck to Rotary Tiller ornamentals, food and fiber crops, 320
Equi t hanical t f hard lant/t lant
quipment (mechanical transfer orchard (replant/transplant) 80 1 1 34 49
system)
Transferring Liquids from Tank ornamentals, food and fiber crops 320 350 <0.1 <0.1 8 11
Delivery Truck to Pick-up Truck and peanuts (CBR susceptible cultivars) 63.3 350 1 1 39 57
subsequent transfer to Sprinkler - -
irrigation Nurse Tank (mechanical peanuts (CBR resistant cultivars) 32 350 1 3 78 110
transer system) wheat, barley 31.7 350 1 3 79 110
Loading Liquids to support omamimzj S focl’d ‘;"/rt‘d fi belr C[c’ps' 320 350 ND 1 ND ND
Sprinkler Irrigation Applications orchard (replant/transplant)
(Sodium tetrathiocarbonate sudy peanuts (CBR susceptible cultivars) 63.3 350 ND 7 ND ND
used as surrogate data Study # peanuts (CBR resistant cultivars) 32 350 ND 14 ND ND
770AALL) wheat, barley 317 350 ND 14 ND ND
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L Area Dermal MOEs Inhalation MOEs
Application Treated
Exposure Scenario Crop or Target * Rate " Daily © ov
(Ibs ai/acre) (ach’s) PPE-G,DL Eng Cont Respirator Eng Cont
90% PF
Transferring Liquids from Tank )
Delivery Truck to Pick-up Truck and ornamentals, food and fiber crops 239 100 1 1 37 53
subsequent transfer to Drip
Irrigation Nurse Tank (mechanical cotton, soybeans, sugar beets 38 100 4 7 230 330
trander system)
Loédmf‘; L|qU|d§ to .SU pport D.rlp ornamentals, food and fiber crops 239 100 ND 6 ND ND
Irrigation Applications (Sodium
tetrathiocarbonate study used as
surrogate data Study # 770AA11) cotton, soybeans, sugar beets 38 100 ND 40 ND ND
Applicator
small areas gf ornamentals food, 523 5 3 18 540 930
fiber crops
ornamentals, food and fiber crops, 320 128 1 1 35 60
orchard (replant/transplant) 80 1 2 55 95
iaui i eanuts (CBR susceptible cultivars) 63.3 128 3 6 180 300
: 'Apl')ly"ég L.|qU|d? V|a.Sha;|_l|(ED p p . 80 2 10 280 280
njection Equipment (using 128 5 10 390 500
groundboom data) cotton, soybeans, sugar beets 38
80 7 16 470 800
) ) 128 5 12 350 600
peanuts (CBR resistant cultivars) 32
80 9 19 550 950
128 5 12 350 600
wheat, barley 317
80 9 19 560 960
128 1 1 35 60
95
Applying Water Soluble Liquids via
Rotary Tiller Equipment (using ornamentals, food and fiber crops 320
PHED groundboom data) 80 1 2 55
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L. Area Dermal MOEs Inhalation MOEs
Application Treated
Exposure Scenario Crop or Target * Rate " Daily © ov
(Ibs ai/acre) (ach’s) PPE-G,DL Eng Cont Respirator Eng Cont
90% PF
Loader/Applicator
small areas of ornamentals food, 593 5 3 NA 310 NA
fiber crops 0.5 25 NA 3,100 NA
ornamentals, food and fiber crops, 320 128 <01 NA 20 NA
Transferring Liquids from Tank orchard (replant/transplant) 80 <0.1 NA 32 NA
i i ecti 128 1 NA 100 NA
DehyeryTruck to Shgrk Injection peanuts (CBR susceptible cultivars) 63.3
Equipment (mechanical transfer 80 1 NA 160 NA
system) and then applying them via b b 128 1 NA 170 NA
Shank Injection Equipment (using cotton, soybeans, sugar beets 38 80 2 NA 270 NA
PHED groundboom MLA open cab ) ) 128 2 NA 200 NA
data)® peanuts (CBR resistant cultivars) 32
80 3 NA 320 NA
128 2 NA 200 NA
wheat, barley 317
80 3 NA 320 NA
small areas of ornamentals food, 523 5 NA 1 NA 110
fiber crops 0.5 NA 10 NA 1,100
ornamentals, food and fiber crops, 320 128 NA <0.1 NA 7
Transferring Liquids from Tank orchard (replant/transplant) 80 NA <0.1 NA 12
i i ecti 128 NA <0.1 NA 37
Dellv_eryTruck to Shgrk Injection peanuts (CBR susceptible cultivars) 63.3
Equipment (mechanical transfer 80 NA 1 NA 59
system) and then applying them via b b 38 128 NA 1 NA 62
Shank Injection Equipment (using cotton, soybeans, sugar beets 80 NA 1 NA 99
PHED groundboom M LA with closed _ _ 128 NA 1 NA 73
cab)¢ peanuts (CBR resistant cultivars) 32
80 NA 1 NA 120
128 NA 1 NA 74
wheat, barley 31.7
80 NA 1 NA 120
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Area Dermal MOEs Inhalation MOEs

Application Treated
Exposure Scenario Crop or Target * Rate " Daily ¢ ov
(Ibs ai/acre) ) PPE-G,DL Eng Cont Respirator Eng Cont
90% PF
Transferring Water SolubleLiquids
from Tank Delivery Truck to Rotary 128 <01 NA 20 NA
Tiller Equipment (mechanical transfer
system) and then applying them via | ornamentals, food and fiber crops 320
Rotary Tiller Equipment (using
PHED groundboom M LA with open 80 <01 NA 32 NA
cab)®
Transferring Liquids from Tank
Delivery Truck to Rotary Tiller 128 NA <0.1 NA 7
Equipment (mechanical transfer
system) and then applying them via | ornamentals, food and fiber crops 320
Rotary Tiller Equipment (using
PHED groundboom M LA with closed 80 NA <01 NA 12
cab)¢
Chemigation Monitor
Monitoring Ch'emlga}no.n Applications No Metam Sodium specific data is available for thisscenario.
Using Liquid
Irrigator
|| Irrigating Following Shank Injection No Metam Sodium specific data is avail able for thisscenario. ||
Mixer/Loader/Applicator
Mixing/Loading/Applying Liquids .
viaSprinkling Can (usng ORETF | SMa! &easof ormamentals food, | 121ba/l000 |50 o0 q | np NF No Data NF
hose-end data - occupational) fiber crops sqft
Mixing/Loading/Applying Water
Soluble Liquids via hose- 5 1 NE 400 NE
proportioner (using ORETF Lco small areas of ornamentals food,
hand-gun data - occupational) ) 350
fiber crops
0.5 6 NF 4,000 NF
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L Area Dermal MOEs Inhalation MOEs
Application Treated
Exposure Scenario Crop or Target * Rate " Daily ¢ ov
(Ibs ai/acre) ) PPE-G,DL Eng Cont Respirator Eng Cont
90% PF
Mixing/Loading/Applying Water
Soluble Liquids viapower sprayer . . . No intermediate-term handler MOEs were cal culated
(using ORETF LCO hand-gun data - drained water bodiesand shorelines 350 5 for this scenario
occupational)
Mixing/Loading/Applying Liquids
viacement mixer (using PHED . . 0.012 Ib ai/cu No intermediate-term handler MOEs were cal culated
. potting soil 54 cu ft . .
Mixer/Loader data for Open-pour ft for this scenario
Liquids)
Mixing/Loading/Applying Liquids
viashredder (using PHED potting soil 0.012 Ib ai/cu 54 cu ft No intermediate-term handler MOEs were cal culated
Mixer/Loader data for Open-pour ft for this scenario
Liquids) (12)
Mi.Xing/LOZ_'ding/AI_)plying Liquid sewer roots 0.212 Ib ai/gal 1350 49 NF 3,100 NF
with Foaming Equipment (using gallons
PHED M ixer/Loader data for Open- . 675
-, sewer roots 0.212 |b ai/gal 99 NF 6,100 NF
pour Liquids) (13) gallons
Mixing/Loading/Applying Liquids
viaOpen Pour (using PHED tree replanting 16 Ib ai/1000 1000 sq ft No intermediate-term handler MOEs were cal culated
Mixer/Loader data for Open-pour sq ft for this scenario
Liquids) (14)
Footnotes
* MOEs that do not exceed HED’ s level of concern are shown in bold.
NA Not Applicable ND No D ata 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.
Applicaion rates are the maximum application ratesdetermined from EPA registered labels for metam sodium.
c Amount handled per day values are HED estimates of, square feet, or cubic feet treated or gallons applied based on Exposure SAC SOP #9 “ Standard
Values for Daily Treated in Agriculture,” industry sources, and HED estimates.
d May over estimate exposure, PHED data is based on open pour mixing/loading.
PPE-G,DL: Coveralls worn over long-sleeve shirt and long pants, chemical-resistant gloves
Dermal Eng Controls: Closed mixing/loading system or enclosed cab
OV Respirator: NIOSH/M SHA -approved cartridge or cannister respirator with an organic-vapor removing filter and dust/mist prefilter.
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Appendix B: Occupational Handler Risk Summary for Exposure to Metam Sodium: Cancer

The tables below present the occupational handler scenarios for exposure to metam sodiumthat exceed the Agency’slevel of concern for
cancer risk, even with maximum feasible PPE or engneering controls. For simplicity of presentation, only the exposure scenariosusing
maximum rates that appear on most product labels ae shown (outlier 1abels with higher rateshave been omitted).

Non-Commercial Handler Cancer Risks

Typical

Area
. a Application c PPE-G-OV  PPE-G, DL-
Exposure Scenario Crop Type Rate ° Treated Respirator OV Respirator Eng Control
(Ib ai/acre) (acres) 90% PF 90% PF
Mixer/Loader

small areas of seed beds, plant beds 523 5 3.5E-05 2.8E-05 1.5E-05
tobacco plant beds 387 20 1.0E-04 8.2E-05 4.5E-05
orchard replant/transplant sites 320 100 4.3E-04 3.4E-04 1.8E-04
Transferring Liquids from Tenk turf (sod farms) 250 100 3.4E-04 2.7E-04 15E-04
Delivery Truck to Shank Injection Turf (golf courses) 252 20 6.8E-05 53605 2.9E-05

Equipment (mechanical transfer
system) (1a) wheat, barley ¢ 162 100 3.5E-05 2.8E-05 1.5E-05
ornamental s and food crops 108 100 1.5E-04 1.1E-04 6.2E-05
cotton, soybeans, sugar beets 44 100 6.0E-05 4.7E-05 2.6E-05
peanuts 28 100 3.7E-05 2.9E-05 1.6E-05
Transferring Liquids from Tank turf (sod farms) 252 100 3.4E-04 2.7E-04 1.5E-04
Delivery Truck to Rotary Tiller turf (golf courses) 252 20 6.8E-05 5.3E-05 2.9E-05
Equipment (mechanical transfer ornamental's and food crops 108 100 1.5E-04 1.1E-04 6.2E-05
system) (1b) cotton, soybeans, sucgr beets 44 100 6.0E-05 4.7E-05 2.6E-05
tobacco plant beds 387 20 1.0E-04 8.2E-05 4.5E-05
Transferring Liquids from Tank orchard replant/transplant sites 320 350 1.5E-03 1.2E-03 6.5E-04
Delivery Truck to Pick-up Truck and turf (sod farms) 252 350 1.2E-03 9.3E-04 5.1E-04
subsequent transfer to Sprinkler whest, barley ¢ 162 350 7.6E-04 6.0E-04 3.3E-04
irrigation Nurse Tank (mechanical ornamentals and food crops 108 350 5.1E-04 4.0E-04 2.2E-04
transfer system) (1c) cotton, soybeans, sugar beets a4 350 2.1E-04 1.6E-04 9.0E-05
peanuts 28 350 1.3E-04 1.0E-04 5.6E-05
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Typical

Area

. a Application PPE-G-OV PPE-G, DL-
Exposure Scenario Crop Type plﬂate b Treated © Respirator OV Respirator Eng Control
(1b ai/acre) (acres) 90% PF 90% PF
Transferring Liquids from Tank turf (sod farms) 252 100 3.4E-04 2.7E-04 1.5E-04
Delivery Truck to Pick-up Truck and
subsequent transfer to Drip Irrigation ornamentals and food crops 108 100 1.5E-04 1.1E-04 6.2E-05
Nurse Tank (mechanical transfer
system) (1d) cotton, soybeans, sugar beets 44 100 6.0E-05 4.7E-05 2.6E-05
tobacco plant beds 387 20 ND ND 5.9E-06
orchard replant/transplant sites 320 350 ND ND 8.6E-05
Loading Liquids to support Sprinkler turf (sod farms) 252 350 ND ND 6.8E-05
rmgation a’?gg:;f‘g‘:ﬂjy(slggé“a”s‘ whedt, barley 162 350 ND ND TOE-04
surrogate data Study # 770AA11) (Le) ornamental s and food crops 108 350 ND ND 2.9E-05
cotton, soybeans, sugar beets 44 350 ND ND 1.7E-05
peanuts 28 350 ND ND 1.4E-05
Loading Liquids to support Drip turf (sod farms) 252 100 ND ND 1.9E-04
mastion Qé’gi;zt's‘t’ﬂjjségj“a”; ornamentals and food crops 108 100 ND ND 2.7E-05
surrogate data Study # 770AA11) (1f) cotton, soybeans, sugar beets 44 100 ND ND 1.2E-05
Applicator
small areas of seed beds, plant beds 523 5 2.1E-05 1.8E-05 8.5E-06
tobacco plant beds 387 20 1.3E-04 1.1E-04 5.3E-05
orchard replant/transplant sites 320 100 2.6E-04 2.2E-04 1.0E-04
App|ying Liquidsviashank |nj ection turf (S)d farms) 252 100 2.1E-04 1.7E-04 8.2E-05
Equipment (using PHED groundboom turf (golf courses) 252 20 4.1E-05 3.4E-05 1.6E-05
data) (2) whet, barley ° 162 100 1.36E-04 1.1E-04 5.3E-05
ornamental's and food crops 108 100 8.9E-05 7.3E-05 3.5E-05
cotton, soybeans, sugar beets 44 100 3.6E-05 3.0E-05 1.4E-05
peanuts 28 100 2.3E-05 1.9e-05 9.0E-06
turf (sod farms) 252 100 2.1E-04 1.7E-04 8.2E-05
turf (golf courses) 252 20 4.1E-05 3.4E-05 1.6E-05
ornamental's and food crops 108 100 8.9E-05 7.3E-05 3.5E-05
Applying Wate Soluble Liquids via cotton, soybeans, Suggr beets
Rotary Tiller Equipment (using PHED
groundboom data) (3) 44 100 3.6E-05 3.0E-05 1.4E-05

Page 46 of 57




Typical
ypiea Area

. a Application ¢ PPE-G-OV PPE-G, DL-
Exposure Scenario Crop Type Rate " T(raeciles(; Respirator OV Respirator Eng Control
(Ib ai/acre) 90% PF 90% PF
Loader/Applicator
small areas of seed beds, plant beds 523 5 7.9E-05 5.2E-05 NA
Transferring Liquids from Tank tobacco plant beds . 387 20 2.3E-04 1.5E-04 NA
Delivery Truck to Shank Injection orchard replant/transplant sites 320 100 9.6E-04 6.4E-04 NA
Equipment (mechanical transfer turf (sod farms) 252 100 7.6E-04 5.0E-04 NA
system) and then applying themvia turf (golf courses) 252 20 1.5E-04 1.0E-04 NA
Shank Injection Equipment (using whest, barley ¢ 162 100 4.9E-04 3.2E-04 NA
PHED groundboom MLA open cab ornamentals and food crops 108 100 3.3E-04 2.2E-04 NA
data) (43) cotton, soybeans, Sugar beets a4 100 13604 8.9E-05 NA
peanuts 28 100 8.3E-05 5.5E-05 NA
small areas of seed beds, plant beds 523 5 NA NA 1.3E-04
Transferring Liquids from Tank tobacco plant beds . 387 20 NA NA 3.9E-03
Delivery Truck to Shank Injection orchard replant/transplant sites 320 100 NA NA 1.6E-03
Equipment (mechanical transfer turf (sod farms) 252 100 NA NA 1.3E-03
system) and then applying themvia turf (golf courses) 252 20 NA NA 2.5E-04
Shank Injection Equipment (using wheet, barley ° 162 100 NA NA 8.1E-04
PHED groundboom M '—':‘ with ornamentals and food crops 108 100 NA NA 5.4E-04
enclosed cab) (4b) cotton, soybeans, sugar beets 44 100 NA NA 2.2E-04
peanuts 28 100 NA NA 1.4E-04
. N turf (sod f 252 100 7.6E-04 5.0E-04 NA
Transferring Water Soluble Liquids urf (sod farms)
from Tank Ddivery Truckto Rotary : :
Tiller Equipment (mechanical transfer turf (golf courses) 252 20 1.5E-04 1.0E-04 NA
system) and then applying themvia } }
Rotary Tiller Eguipment (using PHED ornamentals and food crops 108 100 3.3E-04 2.2E-04 NA
groundboom 'v('é‘ge""'th Open cab) cotton, soybeans, sugar beets 44 100 1.3E-04 8.9E-05 NA
Transferring Liquids from Tenk turf (sod farms) 252 100 NA NA 1.3E-03
Delivery Truck to Rotary Tiller
Equipment (mechanical transfer turf (golf courses) 252 20 NA NA 2.5E-04
system) and then applying themvia
Rotary Tiller Equipment (using PHED ornamental s and food crops 108 100 NA NA 5.4E-04
groundboom MLA with closed cab)
(5b) © cotton, soybeans, sugar beets 44 100 NA NA 2.2E-04
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Typical

Area
. a Application ¢ PPE-G-OV PPE-G, DL-
Exposure Scenario Crop Type Rate " T(rea;te()l Respirator OV Respirator Eng Control
(1b ai/acre) acres 90% PF 90% PF
Chemigation Monitor
Monltqung (_Zhe_mlgan on Appl ications No Metam Sodium datais available for this scenario.
Using Liquid Formul&ion (6)
Soil Seal Irrigator
Sealing Soil with Irrigation Water
FOHO.WI r!g Shanl_< InJe_dlc_)n No Metam Sodium data is available for this scenario.
Applications Using Liquid
Formulations (7)
Mixer/Loader/Applicator
o i ) | small areas of ornamentals, food, 12 1b 2i/1000
Mixing/Loading/Applying Liquids via| fiper crops, seed beds, plant beds, f A 1000t ND ND NF
end data - occupational) (8) potting soil 41bai/1000q ft| 1000 sq ft ND ND NF
small areas of ornamentals, food,
Mixing/Loading/Applying Water fiber crops, seed beds, plant beds, 350 5 4.1E-04 2.2E-04 NF
Soluble Liquids via hose-proportioner tobacco plant beds, lawns
(using ORETF hand-gun data - small areas of ornamentals, food,
occupational) (9) fiber crops, seed beds, plant beds, 350 0.5 4.1E-05 2.2E-05 NF
tobacco plant beds, lawns
Mixing/Loading/Applying Water
Soluble Liquids via power sprayer . ) . : :
(using ORETF L CO hand-gun data- drained water bodies and shorelines 350 5 4.1E-04 2.2E-04 NF
occupational) (10)
Mixing/Loading/Applying Liquid sewer roots 02121bailgdl | 1350 gallons | 3.9E-06 3.0E-06 NF
with Foaming Equipment (using
PHED Mixer/Loader datafor Open- .
pour Liguids) (13) sewer roots 0.212 |b ai/gal 675 gallons 1.9E-06 1.5E-06 NF
Footnotes
- Noncommercial handler exposure was considered to be 5 days per year for 35 years over a70 year lifetime.
NA Not Applicable
ND No D ata
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.
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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 D aily
Treated in Agriculture,” industry input, and HED estimates.
d The average rates reported by USDA in 2001 for wheat and barley (162 Ib ai/A) is significantly higher than the maximum label rate (31.7 |b ai/A) for

control of “certain root diseases caused by early seasonfungi.” However, HED notesthat 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). T herefore, 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 data is based on open pour mixing/loading.

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

PPE-G: Baseline plus chemical-resistant gloves.

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

Eng Controls: Closed mixing/loading system or enclosed cab

Inhalation B aseline: 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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Commercial Handler Cancer Risks

Typical
Exbosure Scenario Crob Tvne * Application AreaTreated  ppp G gv PPE-G, DL-OV
L S Rate " (acres) Respirator 90% Respirator 90% Eng Controls
(Ibs ai/acre) PF PF
Mixer/Loader
) . wheat, barley ¢ 162 100 8.7E-04 6.8E-04 3.7E-04
Transferring Liquids from Tank
ivery Truck to Shank Injection|  ornamentals and food crops 8E- BE- 5E-
Del Truck to Shank Inject als and food 108 100 5.8E-04 4.6E-04 2.5E-04
Equipment (mechanical transfer
system) (1a) cotton, soybeans, sugar beets 44.4 100 2.4E-04 1.9E-04 1.0E-04
peanuts 275 100 1.5E-04 1.2E-04 6.4E-05
Transferring Liquids from Tank . 3 3
Delivery Truck to Rotary Tiller ornamental s and food crops 108 100 5.8E-04 4.6E-04 2.5E-04
Equipment (mechanical transfer | 1 leans, sugar beets 44.4 100 2.4E-04 1.9E-04 1.0E-04
system) (1b)
d - - -
Transferring Liquids from Tank whest, barley 162 350 3.1E-03 2.4E-03 1.3E-03
Delivery Truck to Pick-up Truck ornamental's and food crops 108 350 2.0E-03 1.6E-03 8.7E-04
and subsequent transfer to
Sprinkler irrigation Nurse Tank ~ ~ _
(mechanical transfer system) (1c) cotton, soybeans, sugar beets 44.4 350 8.4E-04 6.6E-04 3.6E-04
peanuts 275 350 5.2E-04 4.1E-04 2.2E-04
Transferring Liquids from Tank
Delivery Truck to Pick-up Truck ornamentals and food crops 108 100 5.8E-04 4.6E-04 2.5E-04
and subsequent transfer to Drip
Irrigation Nurse Tank (mechanical | cotton, soybeans, sugar beets a4.4 100 2.4E-04 1.9E-04 1.0E-04
transfer sysem) (1d)
d -

L oading Liquids to Support whest, barley 162 350 ND ND 4.0E-04
Irrigation Applicaions (Sodium :
tetrathiocarbonate study used as ornamentals and food crops 108 350 ND ND 1.2E-04

surrogate data, (Sltel;dy# 770AATLY) cotton, soybeans, sugar beets n) 44.4 350 ND ND 6.9E-05
peanuts 275 350 ND ND 5.6E-05
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Exposure Scenario

Crop Type *

Typical
Application
Rate "

Area Tcreated

PPE-G-OV
Respirator 90%

PPE-G, DL-OV
Respirator 90%

Eng Controls

(acres)
(Ibs ai/acre) PF PF
Loading Liquids to Support Drip
Irrigation Applicaions (Sodium ornamental's and food crops 108 100 ND ND 1.1E-04
tetrathiocarbonate study used as
surrogate data, (Sltfl;dy# 7TT0AALL) | cotton, soybeans, sugar beets 444 100 ND ND 5.0E-05
Applicator
whest, barley ¢ 162 100 5.3E-04 4.4E-04 2.1E-04
Applying Liquidsvia Shank
Injection Equipment (usng PHED |  Ornamentals and food crops 108 100 3.5E-04 2.9E-04 1.4E-04
groundboom data) (2) cotton, soybeans, sugar beets 44.4 100 1.5E-04 1.2E-04 5.8E-05
peanuts 275 100 9.0E-05 7.4E-05 3.6E-05
Applying Wate Soluble Liquids
via Rotary Tiller Equipment ornamentals and food crops 108 100 3.5E-04 2.9E-04 1.4E-04
(using PHED groundboom data)
cotton, soybeans, sugar beets . .5E- 2E- .8E-
©) b b 44.4 100 1.5E-04 1.2E-04 5.8E-05
Loader/Applicator
Transferring Liquids from Tank wheat, barley ¢ 162 100 2.0E-03 1.3E-03 NA
Delivery Truck to Shank Injection
Equipment (mechanical transfer | ornamental's and food crops 108 100 1.3E-03 8.6E-04 NA
system) and then applying them
via Shank Injection Equipment
(using PHED groundboom MLA | cotton, soybeans, suger beets 44.4 100 5.4E-04 3.5E-04 NA
open cab data) (4a) ©
peanuts 27.5 100 3.3E-04 2.2E-04 NA
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Typical

Exoosure Scena rio Crob Tvpe * Application AreaTreated — ppp G gy PPE-G, DL-OV
L S Rate ” (acres) Respirator 90% Respirator 90% Eng Controls
(Ibs ai/acre) PF PF
Transferring Liquidsfrom Tank Wheat, barley d 162 100 NA NA 3.2E-03
Delivery Truck to Shank Injection
Equipment (mechanical transfer | grnamentals and food crops 108 100 NA NA 2.2E-03
system) and then applying them
via Shank Injection Equipment
(using PHED groundboom MLA | cotton, soybeans, sugar beets 44.4 100 NA NA 8.9E-04
with enclosed cab) (4b) ¢
peanuts 27.5 100 NA NA 5.5E-04
Transferring Water Soluble
qultlcl)d;;grr; :ﬁ:;gﬁlz\lﬁ%’;{mk ornamental's and food crops 108 100 1.3E-03 8.6E-04 NA
(mechanical transfer system) and
then applying themvia Rotary
Tiller Equipment (usng PHED
groundboom MLA with open cab) cotton, soybeans, sugar beets 44.4 100 5.4E-04 3.5E-04 NA
(5a) ©
Transferring Liquids from Tank
Delivery Truck to Rotary Tiller | ornamentals and food crops 108 100 NA NA 2.2E-03
Equipment (mechanical transfer
system) and then applying them
via Rotary Tiller Equipment
cotton, soybeans, sugar beets 44.4 100 NA NA 8.9E-04

(using PHED groundboom MLA
with closed cab) (5b)©

Chemigation Monitor

Monitoring Chemigation
Applications UsingLiquid
Formulation (6)

No Metam Sodium gecific datais available for thisscenario.

Soil Seal Irrigator

Sealing Soil with Irrigation Water
Following Shank Injedion
Applications UsingLLiquid

Formulations (7)

No Metam Sodium gecific datais available for thisscenario.
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Exposure Scenario

Crop Type *

Typical
Application
Rate "

Area Tcreated

(acres)

PPE-G-OV
Respirator 90%

PPE-G, DL-OV
Respirator 90%

Eng Controls

(Ibs ai/acre) PF PF
Mixer/Loader/Applicator
Mixing/L oading/Applying Liquids .
via Sprinkling Can (using ORETF | 5™ fir(fgsf?gggfé“?ta's' 121b a|]{t1000 4| 10009t ND ND NF
hose-end data - occupational) (8) ' P
Mixing/L oading/Applying Water | - small areas of ornamentals, 350 5 1.6E-03 8.7E-04 NF
Soluble Liquids via hose- food, fiber crops
proportioner (using ORETF hand- [ small areas of ornamentals, : 3
gun data - occupational) (9) food, fiber crops 350 05 1.6E-04 8.7E:05 NF
Mixing/Loading/Applying Water
Soluble Liquids via Power Sprayer . . . .
(using ORETF hand-gun data - No commercid cancer risks were calculated for this scenario.
occupational) (10)
Mixing/L oading/Applying Liquid
via Cement Mixer (using PHED . . . .
Mixer/Loader datafor Open-pour No commercid cancer risks were calculated for this scenario.
Liquids) (11)
Mixing/L oading/Applying Liquid
via Shredder (using PHED . . . .
Mixer/Loader datafor Open-pour No commercid cancer risks were calculated for this scenario.
Liquids) (12)
Mixing/L oading/Applying Liquid Sewer roots 0.2121Ibai/gal | 1350 gallons 1.5E-05 1.2E-05 NF
with Foaming Equipment (using
PHED Mixer/Loader ddafor .
Open-pour Liquids) (13) sewer roots 0.212 |b ai/gal 675 gallons 7.7E-06 6.0E-06 NF

Mixing/L oading/Applying Liquid
via Open Pour (using PHED
Mixer/Loader datafor Open-pour
Liquids) (14)

No commercid cancer risks were calculated for this scenario.

- Commercial handler exposure was considered to be 20 days per year for 35 years over a70 year lifetime.

Footnotes

NA Not Applicable
ND No D ata

NF Not Feasible

Page 53 of 57




a Target for all crops is the il except for turf, which may be applied to the foliar surface.

b Application ratesare 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 vdues are HED estimates of acreage treated or gallons applied based on Exposure SAC SOP #9 “ Standard V alues for
Daily Treated in Agriculture”.

d The average ratesreported for wheat and barley (162 Ib a/A)is sgnificantly higher thanthe maximum labd rate (31.7 Ib ai/A). HED
estimated non-cancer and cancer rateswith the maximum label rate since legally that is the maximum that can be applied.

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

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

PPE-G: Baseline plus chemical-resistant gloves.

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

Dermal Eng Controls: Closed mixing/loading system or enclosed cab

Inhalation B aseline: No respirator

QV Respirator: NIOSH/M SHA -approved cartridge or cannister respirator with an organic-vapor removing filter and dust/mist prefilter.
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Appendix C: Occupational Handler Risk Summary for Exposure to MITC

The tables bel ow present the occupational handler scenarios for exposure to MITC that areabove the Agency’s level of
concern, even with maximum feasible PPE or engineering controls. For simplicity of presentation, only the exposure scenarios using
maximum rates that appear on most product |abels are shown (outlier labels with higher rates have been omitted).

Short- and Intermediate-Term Risk
Time

MV - ]
. a Application Rate ® Exposed per Minutzcéuslilme fnhalation MOEs
Exposure Scenario Crop or Target . Day for
(Ibs ai/acre) Scenario Exposure for ) OV Respirator
Scenario (L/min) Baseline o
(hrs/day) € 90% PF
Applicator: Personal Pump Samplers
Applying Water
Soluble Liquids via
Shank Injection ornamentals, food and fiber
Equipment-Personal crops, orchard
Sampler Pumps (replant/trangplant), turf (sod 320 8 8.3 55 NA
(enclosed cab with farm/golf course)
charcoal filter):
MRID# 42968402
small areas of ornamentals,
food, fiber crops, seed beds, 523 1 8.3 40 NA
plant beds, lawns
Applying Water tobacco plant beds 387 3 8.3 18 NA
Soluble Liquids via ornamentals, food and fiber
Shank Injection crops, orchard 320 8 8.3 8.1 NA
Equipment-Personal | (replant/transplant), turf (sod
Sampler Pumps farm/golf course)
(enclosed ca.b with peanuts (C B.R susceptible 63.3 8 83 a1 NA
cellulose filter): cultivars)
MRID# 42968402 cotton, soybeans, sugar beets 38 8 8.3 68 NA
peanuts (C.BR resistant 32 8 83 81 NA
cultivars)
wheat, barley 31.7 8 8.3 82 NA
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Time
MV -
Exposed per ACTUAL

Application Rate ® Minute Volume

Inhalation MOEs

E i T t? Day fi
xposure Scenario Crop or Targe T o) ay o'r B rose (o OV Resoirator
SEOTETO e (L) Baseline o
(hrs/day) © 90% PF
small areas of ornamentals,
food, fllbei Er(()jps,lseed beds, 523 1 83 65 NA
Applying Water ptant beds, fawns
Soluble Liquids via
Shank Injection tobacco plant beds 387 3 8.3 29 NA
Equipment-In-cab
Sampler Pumps ornamentals, food and fiber
(enclosed cab with crops, orchard
charcoal filter): (replant/transplant), turf (sod 320 8 8.3 13 NA
MRID# 45123902 and farm/golf course)
45703703
peanuts (C B.R susceptible 63.3 8 83 67 NA
cultivars)
Applying Water
Soluble Liquids via
E ongt-?;;nal ornamentals, food and fiber
auip crops, turf (sod farm/golf 320 8 8.3 21 NA
Sampler Pumps
R course)
(enclosed cab with
charcoal filter):
MRID# 42958401
Applying Water
Soluble Liquids via
Rotary Tiller
Eg:ll)pvr:ifztc(:ﬁflllg:zd ornamentals, food and fiber
2 . 2 NA
filter): 42958401 crops, turf (sod farm/golf 320 8 8.3 0
course)
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Time
Exposed per MYV 4crua - Inhalation MOEs

Application Rate ® Minute Volume

Exposure Scenario Crop or Target (Ibs ai/acre) Day fo.r OG0 (0 OV Resnirator
Scenario ; ; Baseline P
(hrs/day) © Scenario (L/min) 90% PF
Loader/Applicator
small areas of ornamentals,
Transferring Water food, fiber crops, seed beds, 523 1 8.3 52 NA
Soluble Liquids from plant beds, lawns
Tank Delivery Truck
S tobacco plant beds 387 3 8.3 24 NA
to Shank Injection
EqL;pm)ent Eldt(:]sed ornamentals, food and fiber
system) and then crops, orchard
i i ' 320 8 8.3 11 NA
applymgthem.wa (replant/transplant), turf (sod
Shank Injection farm/golf course)
Equipment (enclosed X
cab with charcoal | Peas (CBR susceptible 63.3 8 8.3 54 NA
filter): MRID# cultivars)
45123902
cotton, soybeans, sugar beets 38 8 8.3 90 NA
Footnotes
* MOEs that do not exceed the Agency’ slevel of concern are shown inbold.
NA Not Applicable
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 Applicaion rates are the maximum application ratesdetermined from EPA registered |abels for metam sodium.

Cc

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 (M RID 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.

. Small areas of omamentals, food, fiber crops, seed beds, plant beds, lawns are expected to be treated for 1 hour per day based on 05 to 5 acres
treated per day.
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