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I. EXECUTIVE SUMMARY
A. Nature of Chemical Stressor

Dazomet is a granular formulation product, which is registered as a preplant fumigant for
agriculture and non-agriculture uses. Agricultural uses included in this review include California
strawberry and tomato uses. Non-agricultural uses include turf and ornamentals. Antimicrobial
or other industrial uses are not covered by this risk assessment. Dazomet and its primary
degradation product methyl isothiocyanate (MITC) are the potential stressors that would result
from the application of dazomet to soil in controlling weeds, nematodes and various soil-borne
pathogens. MITC is highly toxic and results in the disruption of biological functions of soil
organisms. MITC accounts for most of the fumigant activity by diffusing, either as a gas or
volatile liquid, upward through the interstitial spaces in the s011 and killing living organisms with
which it comes in contact.

B. Conclusions - Exposure Characterization

Dazomet, a granular pre-plant soil fumigant, is used in controlling a broad range of soil

- pathogens. It is unstable in the environment and hydrolyzes rapidly to form methyl isothiocyanate

(MITC), which acts as a preplant fumigant to control nematodes, soil-borne diseases, insects and
weeds. The high vapor pressure and low affinity for sorption on soil of MITC suggest that
volatilization is the most important environmental route of dissipation and to a lesser extent
leaching and degradation. Rapid photolytic decomposition of gaseous MITC is the primary route
of dissipation from the atmosphere. Repeated application of dazomet at the same site may cause
microbial induced fast degradation of MITC resulting in the compromise of biocidal activities of
dazomet. Dazomet does not contain halogens, a property which is considered to be advantageous
with regard to impact on ozone layer depletion.

C. Potential Risks to Non-target Organisms

This is a Level I screening assessment. EFED has a strong presumption of acute risk to all
exposed plants and animals, since dazomet is a broad-spectrum fumigant. It is assumed that all
living organisms in the treated soil (including beneficial insects and burrowing mammals, for
example) are at high risk of mortality. Based on an LDsy/sq. ft. analysis, acute RQ values for
dazomet granules exceed Levels-of-Concern for birds and mammals that potentially could be
exposed (via oral and other routes) to that portion of the granules that may be left on the soil
surface. There is a potential for avian reproductive effects from dazomet, but additional data are
needed for quantitative risk assessment.

The second portion of the terrestrial risk assessment is of the MITC gas. Based on available
modeling of MITC air residues, it does not appear that residues downwind from a single 40-acre
field would be sufficient to exceed equivalent acute LOCs for inhalation for mammals. Howeyver,
multiple fields may be treated at one time and over time, possibly posing a greater acute and/or
longer-term risk from air residues. Monitoring data could reduce uncertainty. Birds may be at
greater risk than mammals, due to physiological differences in the avian lung, but avian inhalation
toxicity data are not available for MITC. Other terrestrial wildlife (e.g., reptiles and terrestrial
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phase amphibians) may also be at a similar risk as mammals and/or birds, if exposed to dazomet

granules or MITC air residues.

Based on PRZM/EXAMS modeling, no aqu
in the modeled pond. Additional acute and

iatic LOCs are exceeded, based on exposure to MITC
chronic aquatic data on MITC, needed for a more

complete risk assessment, are described. Modeling indicates no aquatic exposure to parent
dazomet. There are uncertainties in estimating aquatic ecological effects of dazomet/MITC due to
the limitations of current exposure models and crop scenarios. The PRZM model has a limited
capability of capturing the partitioning of volatile chemicals in air, water and sediment. Thus,

estimated MITC surface water concentratiol
- are not addressed and thus the overall aquat
underestimated.

No LOCs are exceeded for aquatic plant exy
Terrestrial plant data are needed for risk ass

D. Conclusions - Effects C

Dazomet is considered moderately toxic on
and mammals (LDsy =415 mg/kg). MITC i
mammals (LDsy = 55 mg/kg). Acute oral to
acute mammal inhalation LCsy for MITC is
MITC is 20 pg/l. Inhalation toxicity data w

MITC is considered very highly toxic to bot

invertebrates (lowest LCsy = 55 ppb). The ay
ppb. The lowest ECs, for aquatic plants is 0

E. Data Gaps and Uncertai

'

1s may be upper bound. However, other degradates
ic and terrestrial risk estimates are potentially

yosure to MITC, based in part on supplemental data.

essment of MITC.

aracterization

an acute oral basis to both birds (LDsy = 424 mg/kg)
s considered highly toxic on an acute oral basis to
xicity data with MITC are needed for birds. The

54 mg/l. The rat 28-day inhalation NOAEL for
ith MITC are needed for birds.

h fish (lowest LCsy = 51.2 ppb) and aquatic
vailable NOAEC for freshwater invertebrates is 25
254 ppm, for the alga Scenedesmus subspicatus.

ties

1. Environmental Fate and Exposure

a. Environme

ntal Fate Data Gaps: Dazomet

The environmental fate data base for the parent compound is largely complete. The following
environmental fate studies were not submitted and no further actions will be needed. (Appendix

A. Table A1-B).

162-4 Aerobic aquatic metabolism of dazomet. Dazomet is very unstable and hydrolyzed rapidly

in soil and water to generate MITC, which v
metabolism study will not provide additional

165-4 Bioaccumulation in fish of dazomet

dazomet is less than 0.15, indicating a low p

blatilizes into the atmosphere. Aerobic aquatic
information.

T'he octanol/water partition coefficient (log Kow) for
otential for dazomet to bioaccumulate in aquatic
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organisms. Therefore, bioaccumulation in fish study is not required under the above
circumstances according to the Subdivision N guidelines.

b. Environmental Fate data Gaps: MITC

- The laboratory studies successfully characterize the degradation of dazomet, however, several key

environmental fate studies of the major metabolite MITC were not provided.

161-4 Photodegradation in Air This study was not provided by the registrant. However, a study
done by Geddes et al. (1995) provided pertinent information required by this study. Therefore, a
new study will not be required at this time. (Geddes, J.D., G.C. Miller, and G. E. Taylor Jr. 1995.
Gas phase photolysis of methyl isothiocyanate. Environ. Sci. Technol. 29:2590-2594.)

162-1 Aerobic Soil Metabolism This aerobic soil metabolism study of MITC has been deemed
supplemental, but the bodies of evidence suggest that there is no need of additional studies under
the present guideline. A study done by Gerstl et al. (1977) provided pertinent information.
(Gerstl, Z., U. Mingelgrin, B. Yaron. 1977. Behavior of Vapam and Methylisothiocyanate in
soils. Soil Sci. Soc. Am. J. 41: 545-548)

163-1 Adsorption/Desorption of MITC The study MRID# 42569201 provides marginally
acceptable data on the soil-water partitioning of MITC. However, a study done by Gerstl et al.
(1977) provided pertinent information required by this study. (Gerstl, Z., U. Mingelgrin, B.
Yaron. 1977. Behavior of Vapam and Methylisothiocyanate in soils. Soil Sci. Soc. Am. I. 41:
545-548)

164-1 Terrestrial Field Dissipation Terrestrial field dissipation of dazomet studies essentially
captured the dissipation of MITC as well. Therefore, no additional study is required.

¢. Uncertainties- Fate and Environmental Exposure

The laboratory studies successfully characterize the degradation of dazomet, however, several key
environmental fate studies of the major metabolite MITC were not provided. Many essential fate
data were obtained from open literature to complete the environmental fate and exposure
assessment for MITC. However, these studies provided very limited information related to the
formation and decline of metabolites of MITC in soil and water. The Agency is not requiring
additional fate data for MITC at this time. However, the true extent of this compound’s ultimate
fate can only be gauged through a review of additional environmental fate of MITC in soil and
water studies capable of addressing the above concerns.

There are also uncertainties in estimating dazomet and MITC exposure in surface water from
post-application due to tarping and/or water sealing of the treated area. If tarping is used to
minimize the volatilization of MITC, the loading of dazomet and MITC through runoff will be
limited until the tarp is sliced or removed from the field. The present version of the PRZM model
and the selected crop scenarios used in modeling have limited capabilities in discounting the load
from runoff of applied chemical under a post-application tarp scenario. PRZM also has limited
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capabilities in capturing the partitions of a volatile chemical in air, water and sediment. Since the
load of dazomet and MITC from runoff is considered in the PRZM/EXAMS simulation, the
estimated concentrations of these chemicalﬁ in surface water bodies may be upper bound.

There are uncertainties with existing modeling of air residues for the purpose of estimating
exposure to terrestrial wildlife. Since field emission data of MITC were collected greater than 1
meter above the ground surface, actual congentrations at ground level may differ from estimated
air concentrations using Industrial Source Complex Short Term (ISCST3) modeling and ambient
air monitoring. Air monitoring at ground-level of MITC in the dazomet fumigated fields may
reduce the uncertainty related to terrestrial ¢xposure for wildlife.

2. Ecological Effect
a. Ecological Effects Data Gaps

The following data are needed on dazomet and/or MITC for ecological risk assessment. These
data needs are similar to those available or previously specified as needed for risk assessment for
methyl bromide, for chloropicrin, and for the degradate MITC as part of the metam-sodium risk
assessment. Appendix E lists the status of the ecological effects data requirements for dazomet
and MITC specifically for the present risk assessment.

Note: MITC is the common degradate of bith dazomet and metam sodium. Data on MITC have
also been requested for risk assessment of metam sodium via the re-registration review process.
It is not the intent to request duplicate testing. An acceptable MITC study can be used for risk
assessment of both dazomet and metam sodium.

71-1 Avian Acute Oral, MITC. The current estimate of avian risk is based largely on the mammal
assessment. This basic study will contribute to a risk assessment specific to birds, including
enabling a comparison to the mammal acute| oral data. '

----- Avian acute inhalation, MITC. The current estimate of avian risk is based largely on the
mammal assessment. This study will enable{ an inhalation risk assessment specific to birds. This
is critical, since avian exposure to MITC is ¢xpected to be largely via inhalation.

----- Avian sub-chronic/chronic inhalation, MITC. This study is needed for risk assessment, due
to the potential for repeat and/or continuous exposure to birds resulting from the use of dazomet
on multiple fields over multiple days in any given geographic area. This study is reserved,
pending submission and review of avian acute inhalation data (above) and chronic mammalian
inhalation data (by HED). |

71-4 (a) and (b) Avian Reproduction (bobwhite quail and mallard duck), Dazomet. These studies

are needed to assess potential reproductive effects in birds from exposure to the parent dazomet in
the granular formulation. Neither of the existing studies is able to provide an overall
NOAEL/LOAEL needed for risk assessment. There were problems with mixing of the diet in
both studies and the mallard study had unacceptably high embryo mortality in the controls
7




between day 21 and hatch. The studies are considered Supplemental but indicate the possibility
of severe reproductive effects, particularly in the mallard study (which included effects prior to
control problems, enabling study to be Supplemental).

72-3 (a) Acute Marine/Estuarine Fish, MITC. The aquatic risk assessment of dazomet use is
based on exposure to MITC. Given the use patterns evaluated, marine/estuarine species could
also be exposed. This study will enable a risk assessment for marine/estuarine species exposure.

72-3(b) Acute Marine/Estuarine Mollusk, MITC. The aquatic risk assessment of dazomet use is
based on exposure to MITC. Given the use patterns evaluated, marine/estuarine species could

also be exposed. This study will enable a risk assessment for marine/estuarine species exposure.
It will also improve certainty with the endangered species risk assessment, as this test species may
be more representative of endangered freshwater mussels than the freshwater Daphnia.

72-3 (c) Acute Marine/Estuarine Shrimp, MITC. The aquatic risk assessment of dazomet use is
- based on exposure to MITC. Given the use patterns evaluated, marine/estuarine species could

also be exposed. This study will enable a risk assessment for marine/estuarine species exposure.

72-4(a) Early Life-stage Fish — Freshwater, MITC. Current aquatic modeling indicates the
potential for chronic aquatic exposure to MITC. This study will enable a chronic risk assessment
for freshwater fish.

72-4(a) Early Life-stage Fish — Marine/Estuarine, MITC. Current aquatic modeling indicates the
potential for chronic aquatic exposure to MITC. This study is reserved pending the submission
and review of the above early life-stage study with a freshwater fish species.

72-4(b) Life-Cycle Aquatic Invertebrate, MITC. The current chronic risk assessment for aquatic
invertebrates is based on a supplemental study (MRID #4563400). This study was classified as

supplemental because mean measured concentrations were not determined, the stability of the test
substance was not assessed under actual use conditions, and terminal growth measurements were
not obtained. Submission of an Acceptablie (Core) study will reduce uncertainty.

72-5 Life-Cycle Fish, MITC. This study is reserved, pending submission and review of early life-
stage fish testing. '

123-1(a) Seedling Emergence — Tier II, MITC. Dazomet is used in part due to the phytotoxicity

of MITC at the application site. 'This study will enable the assessment of risk to non-target
terrestrial plants off-site.

123-1(b) Vegetative Vigor — Tier II, MITC. Dazomet is used in part due to the phytotoxicity of
MITC at the application site. This study will enable the assessment of risk to non-target terrestrial

plants off-site.

123-2 Aquatic Plant Growth — Tier II. MITC. Only one of four tests currently available (on

duckweed) is considered to be Acceptable (Core) (MRID #45919422). The submission of data

for remaining test species under this guideline will reduce uncertainty and improve the assessment
8



of risk to aquatic plants. For example, the blue-green alga and green alga studies are 72-hour OECD
- studies that are only accepted as Tier I screening studies.

b. Uncertainties: Ecological Effects

The uncertainties associated with the risk to terrestrial organisms from dazomet use are focused
on the extent and effect of terrestrial animal exposure to parent dazomet via the granules
themselves and exposure via inhalation to MITC gas resulting from dazomet conversion to MITC.
Additional avian reproduction data with dazomet are needed for risk assessment. Avian
inhalation toxicity data on MITC are not available, as indicated above. Terrestrial plant data on
MITC are needed to conduct an assessment of risk to non-target terrestrial plants off-site.

Because of the potential for repeat exposures from applications to different fields on different
days in a given geographic area, there is the added potential for sub-chronic/chronic exposure to

- MITC. HED has indicated previously for metam sodium that a chronic mammal inhalation study
(two-generation reproduction study) with MITC is needed. A sub-chronic/chronic avian
inhalation study is reserved, pending the submission and review of chronic mammalian data.

The uncertainties associated with the risk to aquatic organisms from dazomet use are mainly
focused on the effects of aquatic exposure to MITC that may be very brief due to high volatility.
However, chronic exposure is possible, in part due to repeat or continuous input to the aquatic
environment. Acute toxicity data on MITC are not available for marine/estuarine organisms.
Chronic toxicity data are not available for freshwater fish. The risk assessment relies on
Supplemental data for aquatic invertebrate chronic toxicity and non-vascular aquatic plant growth.

Table I a. Listed species risks associated with direct or indirect effects due to applications of
dazomet to one or more use sites (based on dazomet and/or MITC exposure), if organisms in listed
taxa are exposed (direct effects) or are dependent on other organisms that are exposed (indirect
effects). Risks are based on available data (and/or assumptions based on target organisms of
dazomet). Aquatic assessment is based on MITC. See text for additional details. Requested data
may result in additional potential direct effects

Terrestrial and séﬁu%quéﬁc 1

plants - monocots Yes Yes

Terrestrial and semi-aquatic "

plants — dicots Yes' Yes

Terrestrial Invertebrates Yes! Yes

Birds Acute (Additional chronic data Yes
needed)

Terrestrial-phase amphibians Acute (Additional chronic data Yes
needed)




Table I a. Listed species risks associated with direct or indirect effects due to applications of
dazomet to one or more use sites (based on dazomet and/or MITC exposure), if organisms in listed
taxa are exposed (direct effects) or are dependent on other organisms that are exposed (indirect
effects). Risks are based on available data (and/or assumptions based on target organisms of
dazomet). Aquatic assessment is based on MITC. See text for additional details. Requested data
may result in additional potential direct effects.

Reptiles? Acute (Add;tizgzld;hronic data Yes
Mammals Acute (Addl;::ie:;z:i;hronic data Yes
Aquatic non-vascular plants* Yes'? Yes
Agquatic vascular plants Yes'? Yes
Freshwater fish (No chronic data) Yes
Aquatic-phase amphibians* (No chronic data) . Yes
Freshwater crustaceans (Additi(::zl dil:ig;)nic data Yes ‘
Mollusks (No acute or chronic data) Yes
Marine/estuarine fish (No acﬁte or chronic data) Yes
Maﬁne/estuan'ne crustaceans (No acute or chronic data) Yes

* At the present time no aquatic non-vascular plants are included in Federal listings of threatened and endangered
species. The taxonomic group is included here for the purposes of evaluating potential contributions to indirect
effects to other taxa and as a record of exceedances should future listings of non-vascular aquatic plants warrant
additional evaluation of Federal actions.

! Acute toxicity to nontarget plants and insects is assumed, based on target organisms of dazomet.

“Risk assessment is based on avian assessment.

3Based on available data, LOC not exceeded; however, additional data are needed for risk assessment.

“Risk assessment is based on freshwater fish assessment.

*Based on available data, the chronic LOC is not exceeded; however, additional data are needed for risk assessment.
®Indirect effects are considered possible for every taxonomic group when one or more direct effect LOCs are
met/exceeded. Listed species could be affected by the loss of other species that they depend on for food, cover,

and/or reproduction (e.g., pollination, seed dispersal). This is only a screening assessment. A refined assessment will
consider the specifics of the food, cover, and reproduction needs of each listed species.
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II. PROBLEM FORMULATION

A. Stressor Source and Distributﬁon

1. Source and Intensity

Dazomet (tetrahydro-3,5-dimethyl-2H-1,3,
product methyl isothiocyanate (MITC) are

-thiadiazine-2-thione) and its primary degradation

%he potential stressors that would result from

application of dazomet to soil to control weeds, nematodes and various soil-borne pathogens.

Following application of formulated dazom
biodegradation are expected to result in the
The high vapor pressure and low affinity fo
is the most important environmental route o
include runoff from pre-plant fumigated fiel
through precipitation in adjacent areas. Thy
terrestrial and aquatic organisms to MITC a
to granular dazomet.

2. Physicochemical, Fate,

et products to soils, rapid hydrolysis and

formation of its major degradation product MITC.

r sorption on soil of MITC suggest that volatilization
f dissipation. Additional transport mechanisms

ds, and drift of volatilized MITC and redeposition

s, the major concern is the exposure of non-target
s well as exposure of non-target terrestrial organisms

nd Transport Properties

The environmental fate of dazomet in aquatic and terrestrial environments is dependent on rapid
hydrolytic degradation to form MITC. MITC is the major degradation product and active
ingredient of dazomet. The dissipation of MITC appears to be predominantly dependent on
volatilization, followed by photolytic degradation in the atmosphere. Although MITC is volatile,

it is also highly soluble in water and its low
groundwater may be a potential problem un
However, dazomet label suggests that for o
50% of field capacity. Under the unsaturatex
contamination of MITC is unlikely due to it
in soil.

3. Pesticide Type, Class, an

Soil fumigants, such as dazomet, are used to
as nematodes and disease-causing organisms

i

adsorption in soil indicates that leaching to
er flooded or saturated soil moisture conditions.
timum effect soil moisture should be maintained at

1 field condition, the potential for groundwater

5 volatilization and rapid degradation characteristics

d Mode of Action

kill weed seeds and underground plant parts as well

3 before planting in areas where high-value crops are

to be grown. Dazomet also exhibits nematic
Dazomet is a dithiocarbamate that converts 1
to soil. The rate of decomposition depends o
temperatures and higher alkalinity slow degt
sandy soil increase degradation. MITC accot
either as a gas or volatile liquid, upward thrc

idal, fungicidal, insecticidal, and slimicidal activity.

e

eadily to the isothiocyanate (MITC) upon application
n the type of soil, soil moisture and temperature. Low
radation, while higher temperatures, moisture, and
ints for most of the fumigant activity by diffusing,
ugh the interstitial spaces in the soil and killing

living organisms with which it comes in contact. MITC is highly toxic and results in the

disruption of biological functions of soil org
the nucleophilic centers such as thiol groups|
kill these organisms (Cremlyn, 1991). Dazo

anisms. For example, MITC is highly reactive with
in vital enzymes of nematodes, and thus appears to
et is assumed to be toxic to all growing plants.
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Current label precautions prohibit application within 3 - 4 feet of growing plants or closer than the
drip line of trees and large shrubs and during weather conditions that favor drift to non-target
plants.

4. Overview of Pesticide Usage

Dazomet is registered as a soil fumigant with fungicidal, herbicidal and nematicidal properties.
Currently registered end-use products are applied to compost piles, soil heaps or piles, golf course
greens/tees, potting soils, seed and propagating beds, renovating turf sites, ornamental sites, field
nurseries and soils of nonbearing crops. One dazomet label (EPA Reg. No. 70051-101) includes
a time-limited use in California as a soil fumigant for preplant soil treatment for strawberries and
tomatoes. Dazomet can be applied to soil at rates of 222 to 530 Ib ai/acre in a granular
formulation containing 99% active ingredient, at an 8-inch incorporated depth (Basamid®G
Granular, EPA Reg. No. 70051-101). Application of dazomet can be made either as a preplant
treatment or as fall preplant treatment for spring sowing and transplanting. In general, the
application method consists of applying dazomet to the surface of the field, incorporating the
granules into the soil with rototiller or spading machine, and then applying a water seal. The
water seal is also a means of activating the chemical and providing a surface seal during
irrigation. The soil treatment is more effective when soil moisture is kept at 50% of field capacity
(e.g. 30-40% for clay). Surface sealing can also be maintained with polyethylene sheeting

(tarping).

Typical applications are made prior to planting but dazomet may also be applied in a variety of
industries and contexts such as paper mills, oilfield drilling muds and work over or completion
fluids and recirculating cooling water systems to control slime-forming and/or spoilage bacteria.
There are a total of 20 active end-use products currently registered.

" B. Receptors

For the screening-level risk assessment on dazomet and MITC, toxicological data generated on
representative test species belonging to broad taxonomic groups are summarized, then utilized in
an assessment of risk for each group. These data are obtained from registrant-submitted studies.
Table I1.a gives examples of taxonomic groups and test species evaluated for ecological effects in
screening-level risk assessments for dazomet and MITC. Within each of these very broad
taxonomic groups, an acute and/or chronic measure of effect is selected from the available test
data. A discussion of toxicity data available for this risk assessment and the resulting measures of
effect selected for each taxonomic group are included in Appendix E.

Table IL.a. Taxonomic Groups and Test Species Evaluated for Ecological Effects in
Screening-Level Risk Assessments.

12



Table I1.a. Taxonomic Groups and Test Species Evaluated for Ecological Effects in

Screening-Level Risk Assessments.

Birds * Dazomet? Mallard duck (4nas platyrhynchos)
Bobwhite quail (Colinus virginianus)

MITC No study available

Mammals Dazomet Rat (Rattus norvegicus)

Rabbit
Dog
MITC Rat (Rattus norvegicus)
“Rabbit
Dog
Insects Dazomet Honey bee (dpis mellifera L.)
MITC No study available
Freshwater fish ° MITC | Bluegill sunfish (Lepomis macrochirus)
Rainbow trout (Orcorhynchus mykiss)
Freshwater invertebrates MITC Water flea (Daphnia magna)
Estuarine/marine fish MITC No study available
Estuarine/marine invertebrates No study available
MITC
Terrestrial plants © Dazomet No study available
MITC No study available
Duckweed (Lemna gibba)
Green algae (Selenastrum capricornutum)
Aquatic plants and algae MITC
Blue-green algae (4dnabaena flos-aquae)
Algae (Scenedesmus subspicatus)

* Birds represent surrogates for amphibians (terrestri,
® Freshwater fish may be surrogates for amphibians
° Four species of two families of monocots, of which
which one is soybeans.

al phase) and reptiles.
aquatic phase).
| one is corn; six species of at least four dicot families, of
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1. Ecological Effects
a. Aquatic Effects

For dazomet and MITC, effects on aquatic organisms are estimated from acute and chronic
laboratory studies submitted to the Agency. Since dazomet rapidly hydrolyzes to MITC, potential
exposure to aquatic receptors would be primarily via surface runoff, consequently, the toxicity
data for MITC will be used to assess risk to fish, aquatic invertebrates, and aquatic plants. MITC
acute toxicity data are available for freshwater fish [rainbow trout (Oncorhynchus mykiss) and
bluegill sunfish (Lepomis macrochirus)], and freshwater invertebrates [water flea (Daphnia
magna)]. No MITC studies are available for marine/estuarine organisms.

Reproductive or growth effects from chronic exposure are estimated from studies conducted with
freshwater fish and freshwater invertebrates. For MITC, the only data available to evaluate
chronic effects on aquatic organisms is an early life-stage toxicity test conducted with the
freshwater invertebrate, Daphnia magna. No MITC data are available to evaluate the chronic
effects on freshwater fish (early life stage), estuarine/marine fish, or estuarine/marine
invertebrates.

For MITC, toxicity data are available for aquatic vascular plants (duckweed, Lemna gibba) and
non-vascular algae (green algae, Selenastrum capricornutum; blue-green algae, Anabaena flos-
aquae; algae, Scenedesmus subspicatus).

b. Terrestrial Effects

Terrestrial exposure to birds, mammals and invertebrates can occur orally as dazomet granules
and/or by inhalation of MITC. Available dazomet toxicity studies allow the assessment of acute
oral exposure of birds and mammals. Inhalation toxicity studies for MITC are only available for
mammals. Avian inhalation risk will be evaluated using the mammal assessment; however, the
sensitivities of birds and mammals may not be equivalent due to physiological differences that
could result in higher exposures to birds. Studies conducted to assess reproductive toxicity of
dazomet are considered Supplemental for both bobwhite quail and mallard, and neither provides
an overall NOAEL/LOAEL needed for quantitative risk assessment. Effects on mammals are
estimated from acute and chronic laboratory studies reviewed by the Health Effects Division
(HED). Dazomet effects data for mammals are available for acute, subchronic and
development/reproductive toxicity for oral exposure (rat and dog). MITC effects data for
mammals are available for acute and subchronic inhalation exposure (rat) and for chronic
developmental effects (rat).

No studies (seedling emergence and vegetative vigor) were submitted to evaluate the effects of
dazomet or MITC to terrestrial monocots or dicots.

2. Ecosystems at Risk

Ecosystems potentially at risk are expressed in terms of the selected assessment endpoints. The
typical assessment endpoints for screening-level pesticide ecological risk assessments are reduced
survival and reproductive and growth impairment for both terrestrial and aquatic animal species.
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The terrestrial ecosystems potentially at ris
adjacent to the treated area that might recei
other cultivated fields, fence rows and hed.

include the treated area and areas immediately
¢ drift (wind dispersion) or runoff, and might include
rows, meadows, fallow fields or grasslands,

woodlands, riparian habitats and other uncultivated areas. For Tier 1 assessment purposes, risk
will be assessed to terrestrial animals assumed to exclusively occur in the treated area. Terrestrial
animal species of potential concern include birds, mammals, beneficial invertebrates, and

earthworms. Although there is likely a risk
and in wetlands receiving runoff from treat:
lack of toxicity data.

The proposed uses of dazomet and properti

o terrestrial plants in areas immediately adjacent to
d areas, these endpoints cannot be assessed due to the

s of the degradation product, MITC, could result in

exposure to aquatic and terrestrial organisms inhabiting flowing, non-flowing or transient

freshwater or marine waterbodies, wetlands

ecotones, such as edge and riparian habitats).

includes marine ecosystems including estu
assessed to aquatic animals and plants ass
and drift from treated areas. Aquatic anima
and invertebrates, estuarine/marine fish and
of potential concern include vascular and n¢
the roots of plants; consequently, it could be
or leaching to roots.

The ecological relevance of selecting the ab!
complete exposure pathways exist for these
sensitive to pesticides in affected media and
receptors could potentially inhabit areas wh
and/or drift may impact the sites.

C. Assessment Endpoints

and transitional areas, and wildlands (forests and
For uses in coastal areas, aquatic habitat also
ies. For Tier 1 assessment purposes, risk will be

ned to occur in small, static ponds receiving runoff
| species of potential concern include freshwater fish

invertebrates, and amphibians. Aquatic plant species
n-vascular plants. MITC is readily absorbed through

> injurious to non-target plant species by drift, runoff,

ove-mentioned assessment endpoints is as follows: 1)

receptors; 2) the receptors may be potentially
in residues on plants, seeds, and insects; and 3) the

ere pesticides are applied, or areas where runoff

Assessment endpoints are defined as “explicit expressions of the actual environmental value that
is to be protected.” Defining an assessment|endpoint involves two steps: 1) identifying the valued
attributes of the environment that are considered to be at risk; and 2) operationally defining the
assessment endpoint in terms of an ecological entity (i.e., a community of fish and aquatic
invertebrates) and its attributes (i.e., survival and reproduction). Therefore, selection of the
assessment endpoints is based on valued entities (i.e., ecological receptors), the ecosystems
potentially at risk, the migration pathways of pesticides, and the routes by which ecological
receptors are exposed to pesticide-related cqntamination. The selection of clearly defined
assessment endpoints is important because they provide direction and boundaries in the risk

assessment for addressing risk management
ultimately selected from the available toxici
characterize potential ecological risks associ

To estimate exposure concentrations, this ec
application at the maximum dazomet applic;
addition, this assessment is not intended to =

issues of concern. Assessment endpoints are
ty studies, and are used as the measures of effects to
ated with exposure to dazomet.

ological risk assessment considers a single
ation rate to fields that have vulnerable soils. In
epresent a site- or time-specific analysis. Instead, this
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assessment is intended to represent high-end exposures at a national level. Likewise, the most
sensitive toxicity endpoints are used from surrogate test species to estimate treatment-related
direct effects on acute mortality and chronic reproductive, growth and survival assessment
endpoints. Toxicity tests are intended to determine effects of pesticide exposure on birds,
mammals, fish, terrestrial and aquatic invertebrates, and plants. These tests include short-term
acute, subacute, and reproduction studies and are typically arranged in a hierarchical or tiered
system that progresses from basic laboratory tests to applied field studies. The toxicity studies are
used to evaluate the potential of a pesticide to cause adverse effects, to determine whether further
testing is required, and to determine the need for precautionary label statements to minimize the
potential adverse effects to non-target animals and plants (CFR 40 §158.202, 2002). A summary
of measures of effect selected to characterize potential ecological risks associated with exposure
to dazomet and MITC are provided in Tables IL.b. and Il.c., respectively.

Table IL.b. Summary of Possible Assessment Endpoints and Measures of Effect for

la. . Bobwhite quail acute oral 21-day LDs,.
1b. Mallard duck subacute dietary 5-day LCsg

Ic. Bobwhite quail and mallard duck chronic
reproduction NOAEC and LOAEC

1. Abundance (i.e., survival, reproduction, and growth)
of individuals and populations of birds.

2a. Laboratory rat acute oral LDs.

2b. Laboratory rat and dog subacute oral NOAEL and
LOAEL.

2¢. Laboratory rat and dog oral
development/reproduction chronic NOAEL and
LOAEL.

2. Abundance (i.e., survival, reproduction, and growth)
of individuals and populations of mammals.

3. Survival of beneficial insect populations.

3a. Honeybee acute contact L.Ds.

4. Perpetuation of individuals and populations of non-
target terrestrial and semi-aquatic species (crops and
non-crop plant species).

4a. Monocot and dicot seedling emergence and
vegetative vigor EC,;5 values. (No studies)

LDs, = Lethal dose to 50% of the test population.
NOAEC = No-observed-adverse-effect concentration.

LOAEC = Lowest-observed-adverse-effect concentration

LCsy(ECsp) = Lethal (effective) concentration to 50% of the test population.
LCy5 (ECys) = Lethal (effective) concentration to 25% of the test population
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Table Il.c. Summary of Possible Assess

ent Endpoints and Measures of Effect for MITC

of individuals and populations of birds.

1. Abundance (i.e., survival, reproduction, and growth) la. Bobwhite quail/mallard acute oral 21-day LDs,. (No

studies)
1b. Avian acute inhalation (No studies).
lc. Avian subchronic/chronic inhalation (No studies) .

of individuals and populations of mammals.

2. Abundance (i.e., survival, reproduction, and growth) 2a. Laboratory rat acute inhalation LDs.

2b. Laboratory rat subchronic inhalation LOAEL and
NOAEL.

2c¢. Laboratory rat development/reproductioﬁ chronic
NOAEL and LOAEL.

3. Survival and reproduction of individuals and
communities of freshwater fish and invertebrates.

3a. Rainbow trout and bluegill acute LCs,.

3b. Fathead minnow chronic (early-life) NOAEC and
LOAEC.(No studies).

3c. Water flea acute ECsy.
3d. Water flea chronic (life-cycle) LOAEC

4. Survival and reproduction of individuals land 4a. Sheepshead minnow acute LCs (No studies).
communities of estuarine/marine fish and invertebrates.

4b. Eastern oyster and mysid shrimp acute LCsy (No
studies).

4c. Mysid shrimp chronic (life-cycle) NOAEC and
LOAEC (No studies)

5. Survival of beneficial insect populations.

5a. Honeybee acute contact LDs (No studies)
5b. Honeybee acute oral LDsy (No studies)

6. Perpetuation of individuals and populations of ng
target terrestrial and semi-aquatic species (crops and
non-crop plant species).

n- 6a. Monocot and dicot seedling emergence and vegetative
vigor EC,5 values (No studies). :

populations of aquatic plants from standing crog
biomass.

7. Maintenance and growth of individuals. and 7a. Algal and vascular plant (i.e., duckweed) ECs, values

or for growth rate and biomass measurements.

LDsy = Lethal dose to 50% of the test population.
NOAEC =No-observed-adverse-effect concentratio

n.

LOAEC = Lowest-observed-adverse-effect concentration.

LCso(ECsy) = Lethal (effective) concentration to 50
LC;5 (ECys) = Lethal (effective) concentration to 25

% of the test pbpulation.
% of the test population
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D. Conceptual Model
1. Risk Hypotheses

Dazomet is applied in a granular form and is rapidly hydrolyzed to MITC, which is dissipated by
volatilization and leaching/surface runoff. Terrestrial exposure to birds, mammals and terrestrial
invertebrates could occur orally as dazomet granules and/or by inhalation of MITC. Potential
exposure to aquatic receptors would occur from surface runoff/leaching and drift (wind
dispersion) of MITC. MITC is not expected to bioaccumulate in aquatic organisms. The initial
emphasis of the risk assessment primarily addresses possible risk to aquatic vascular and non-
vascular plants, fish and invertebrates and to terrestrial non-target plants, invertebrates, birds and
mammals. Risk was evaluated for direct effects to these organisms from dazomet and/or MITC
through ground deposition, volatilization and/or wind dispersion, redeposition, and
leaching/surface runoff following granular application and for indirect effects to forests, wetlands,
edge and riparian habitats. Therefore, the following risk hypothesis is presumed for this
screening-level assessment:

The use of dazomet as a soil fumigant for preplant soil treatment will likely involve situations
where terrestrial and aquatic animals and plants will be exposed to the chemical and/or its
degradation product MITC. Based on information on environmental fate, mode of action, direct
toxicity and potential indirect effects, EFED assumes that dazomet and MITC have the potential
to cause reduced survival, growth, and reproduction to terrestrial and/or aquatic animals and
plants as a result of the proposed uses of the pesticide.

2. Diagram

In order for a chemical to pose an ecological risk, it must reach ecological receptors in
biologically significant concentrations. An exposure pathway is the means by which a pesticide
moves in the environment from a source to an ecological receptor. For an ecological exposure
pathway to be complete, it must have a source, a release mechanism, an environmental transport
medium, a point of exposure for ecological receptors, and a feasible route of exposure. In
addition, the potential mechanisms of degradation/transformation (i.e., which
degradation/transformation products may form in the environment, in which media, and how
much) must be understood, especially for a chemical whose metabolites/transformation products
are of greater toxicological concern than the parent compound. The assessment of ecological
exposure pathways, therefore, includes an examination of the source and potential migration
pathways for constituents, and the determination of potential exposure routes.

Based on an examination of the physical/chemical properties of dazomet and MITC, the fate and
disposition in the environment, and mode of application (granular application), a conceptual
model (Figure I1.a) was developed that represents the possible relationships between the stressor,
ecological receptors, and the assessment endpoints.
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E. Analysis Plan

The analysis plan is the final step in Problem Formulation. The plan describes the three measures
used to evaluate the risk hypotheses developed in the conceptual model for dazomet usage. First,
the measures of exposure are derived as estimated environmental concentrations (EECs) based on
model predictions and environmental fate data. Second, the measures of effect characterize the
assessment endpoints and are based on toxicity data that describe the effects of dazomet and
MITC on individuals, species, populations, and communities in aquatic and terrestrial ecosystems.
Third, the measures of ecosystem and receptor characteristics describe the attributes of the
receptors and/or ecosystems that may be affected by exposure to the stressor (i.e. behavior and
life history characteristics). The analysis plan also identifies the data gaps and uncertainties for
conducting the risk assessment and suggests recommendations for new data collection (if needed).

Analysis is a process that examines the two primary components of risk (exposure and effects)
and their relationships between each other and site characteristics. The objective is to provide the
information necessary for predicting ecological responses to pesticide uses under exposure

Figure IL.a. Ecological Risk Assessment Conceptual Model for Dazomet and MITC.
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conditions of interest. The analysis provides the basis for estimating and describing risks and
identifying uncertainties in the risk characterization.

In the analysis stage (Section III) data to be used in the risk assessment are summarized and
discussed. Levels of environmental exposure are predicted using computer models, based on
findings from scientifically sound environmental fate studies required under FIFRA to support
registration for the requested uses.

Estimated environmental concentrations are then compared (in the risk characterization) to
experimentally-determined acute or chronic toxicity parameters for surrogate aquatic and
terrestrial organisms. - Surrogate species are used to predict potential risks for species with no data
(i.e. reptiles, amphibians). For terrestrial organisms, there is a two-phase assessment. First,
dazomet (via the granules themselves) is assessed via an LDso/sq. ft. analysis. LDsy/sq. ft.
analyses are considered to cover oral and other routes of exposure. Then, inhalation risk to
mammals and avian species from MITC gas will be estimated using mammalian inhalation
toxicity data. It is assumed that use of surrogate effects data is sufficiently conservative to apply
to the broad range of species within taxonomic groups. If other species are more or less sensitive
to dazomet and its degradation products than the surrogate species, risks may be under- or
overestimated, respectively.

1. Preliminary Identification of Data Gaps

While acceptable studies are available to assess the acute toxicity of MITC to freshwater fish and
invertebrates, toxicity data are not available to determine the potential chronic toxicity of MITC
to freshwater fish (rainbow trout subchronic study, MRID 45634002, invalid). In addition, no
acute or chronic toxicity data are available to determine the risk of MITC to marine/estuarine fish
and invertebrates. Risk to these organisms will be estimated based on the assumption that
freshwater and marine/estuarine organisms are of equal sensitivity. Since MITC is not expected
to persist in soil/sediment or to bioaccumulate, exposure to sediment-dwelling benthic organisms
is not expected. -

While acceptable studies are available to assess the acute oral and dietary toxicity of dazomet to
avian species (upland game and waterfowl), reproduction studies are not adequate for quantitative
risk assessment. The majority of data gaps for this risk assessment are likely to be on MITC. The
inhalation portion of the terrestrial wildlife risk assessment and the entire aquatic organism risk
assessment are on MITC. MITC data gaps are likely to be similar to those previously identified
in relation to metam sodium, another MITC generator. The MITC gaps will likely include avian
oral and inhalation data, a range of acute and chronic aquatic data, and plant data.

2. Measures to Evaluate Risk Hypotheses and Conceptual Model

a. Measures of Exposure

Aquatic exposure concentrations for this assessment were modeled using the Tier II linked,

Pesticide Root Zone Model (Carsel et al., 1998) version 3.1.2 beta and Exposure Analysis

Modeling System (Burns, 2002) version 2.98.04; referred to as PRZM/EXAMS in this document.
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The linkage program shell PE4V0 (US EPA

, 2004a) for PRZM and EXAMS models is typically

used by EFED in estimating pesticide concentrations in aquatic systems. PRZM is employed to
evaluate run-off loading from a ten-hectare agricultural field to a receiving surface water body

(one-hectare-by-two-meter-deep “standard’’

pond). As soon as the pesticide residues reach the

surface water, EXAMS uses algorithms to estimate the pesticides concentrations by taking into

account different dissipation mechanisms in
parameters DAIR (vapor phase diffusion co
PRZM were used to capture the dissipation
were used in the TIER II models to capture

Direct exposure to dazomet granules by mat
foot risk screening method given in the mod
exposure of terrestrial animals to the volatil
preliminary LDsg/square foot risk screening
of exposure, although it uses an acute inhala
granular and similar products, but it is consi

the aqueous and sediment phases. Additional input

efficient) and ENPY (enthalpy of vaporization) of
of MITC due to volatilization. Several crop scenarios
dazomet’s use pattern.

mmals and birds was estimated using the LDsy/square

el T-REX, Version 1.2.3 (T-REX, 2005). In addition,

e degradation product MITC was evaluated using a

method. This method is considered to cover all routes
tion or oral toxicity value. It is typically used for
ered acceptable for use as a preliminary risk screen

for MITC, simply to determine/confirm the need for further analysis on the inhalation route of
exposure. Likewise, the Industrial Source Complex Short Term (ISCST3) model together with
information about MITC emissions from a treated field was used to evaluate the range of MITC
concentrations which might be found under different conditions of application rate, weather,
source size and shape (e.g., field size in acres) and distance from the treated field.

b. Measures of Effe

Measures of ecological effects are obtained
conducted with a limited number of surrogat
fish, aquatic and terrestrial invertebrates and

ct

from a suite of registrant-submitted guideline studies
¢ species. Surrogate test species of birds, mammals,
plants are used to estimate treatment-related direct

effects on acute mortality and chronic reproc

luction, growth, and survival of non-target species.

The test species are not intended to be representative of the most sensitive species but rather were
selected based on their ability to thrive under laboratory conditions. Toxicity testing does not

represent all species of birds, mammals, or
both freshwater fish and birds are used to re

species in the United States. Surrogate mam

dogs. For this risk assessment of MITC, avi

mammal assessment. In addition, reptile ang

consequently, this risk assessment assumes t

and amphibian toxicities are similar. Consist|
_effects data appropriate for this assessment g
with good laboratory testing requirements ha

uatic organisms. Only a few surrogate species for
yresent all freshwater fish (2000+) and bird (680+)
malian species include laboratory rats, rabbits and
an inhalation risk will be evaluated using the
] amphibian toxicity data are not available;
hat avian and reptilian toxicities are similar and fish
ent with EPA test guidelines, a variety of ecological
n technical grade dazomet and MITC that complies
s been submitted. In addition, the Ecological

Incident Information System (EIIS) is searched to further refine the characterization of potential

ecological effects associated with exposure t

subacute, and reproduction/chronic studies.
additional details are in Appendix E.

0 dazomet. Toxicity tests include short-term acute,
P‘hese data are summarized in Section III.C and
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¢. Measures of Ecosystem and Receptor Characteristics

Field studies are not available to determine the indirect effects to plant and animal communities in
wetland and riparian habitats along freshwater/marine waterbodies near target fields or to forest
and edge habitats adjacent to target fields. An evaluation of modeled EECs and calculated RQs
will determine if direct effects to receptor species could result in effects at the higher levels of
organization (i.e. population, trophic level, community, ecosystem). In terrestrial and shallow-
water aquatic communities, plants are the primary producers upon which the succeeding trophic
levels depend. If the available plant material is impacted due to the effects of dazomet and MITC,
this may have negative effects not only on the herbivores, but throughout the food chain. Also,
depending on the severity of impacts to the plant communities in the adjacent forests, wetlands,
and ecotones (edge and riparian edge habitats), community assemblages and ecosystem stability
may be altered (i.e. reduced production of fruits and seeds as a food source for bird and mammal
populations in forest and edge habitats, reduced riparian vegetation resulting in increased light
penetration and temperature in aquatic habitats, loss of cover and food sources for fish; reduced
productivity/biomass in wetlands). In addition, riparian vegetation is not only a significant
component of the food supply for aquatic herbivores and detritivores but also provides habitat
(i.e. leaf packs, materials for case-building for invertebrates).

The ecosystems that are modeled are intended to be generally representative of any aquatic or
terrestrial ecosystem associated with areas where dazomet is used. Selected models are: Tier 11
PRZM/EXAMS (for aquatic exposure assessment), Tier I T-REX (for LDsy/square foot risk
analyses) and ISCST3 model (for terrestrial animal inhalation exposure assessment to MITC).
The receptors addressed by the aquatic and terrestrial risk assessments are summarized in Figure
I1.a. For aquatic assessments, generally fish and aquatic invertebrates in both freshwater and
estuarine/marine environments are represented. For terrestrial assessments, three different size
classes of small mammals and three size classes of birds are represented. Detailed information
regarding the toxicity data avallable for these various classes of aquatlc and terrestrial receptors is
provided in Appendix E:
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III. ANALYSIS

A. Use Characterization

Dazomet is registered as a soil fumigant with fungicidal, herbicidal and nematicidal properties.

When dazomet is applied and tilled into mo
irritant products (91% MITC and small perc

of the fumigant activity but formaldehyde,

carbon disulfide are also formed. Currently
piles, soil heaps or piles, golf course greens
renovating turf sites, ornamental sites, field

ist soil, it is quickly broken down into several strong
entages of other degradates). MITC accounts for most
nonomethylamine, hydrogen sulfide and in acid soils
registered end-use products are applied to compost
tees, potting soils, seed and propagating beds,
nurseries and soils of nonbearing crops. The typical

application for existing uses is prior to planting but dazomet may also be applied in a variety of

industries and contexts such as paper mills,

oilfield drilling muds and work over or completion

fluids and recirculation cooling water systems to control slime-forming and/or spoilage bacteria.
There are a total of 20 active end-use produ(fts currently registered.

In 2005, dazomet was approved to use as a non-selective soil fumigant for preplant soil treatment

for strawberries and tomatoes in California.
preplant treatment or as fall preplant treatm

pplication of dazomet can be made either as a
nt for spring sowing and transplanting. Dazomet can

be applied to soil at rates of 222 to 530 1b aifacre in a granular formulation containing 99% active
ingredient, at an 8-inch incorporated depth (Basamid®G Granular, EPA Reg. No. 70051-101).
Dazomet is typically applied once per growing season for annual crops. The incorporated

application method consists of applying daz

granules into the soil with rototiller or spadi
the chemical and providing a surface seal d

when is kept at 50% field capacity of soil. S

polyethylene sheeting (tarping).The registr:
treatment and replanting dependent upon th
periods of 10 to 30 days are outlined in the

Currently, dazomet has a limited number of
of these (other than strawberries and tomato

in the United States. The Office of Pesticid
display its usage geographically (U.S. EPA,
strawberries and tomatoes in California, its

where these crops are grown (Figures IIL.a

met to the surface of the field, incorporating the

g machine, and then applying water, which activates
ing irrigation. The soil treatment is more effective
rface sealing can also be maintained with

t also recommends a waiting period between

type of application and soil temperature. Waiting
asamid®G Granular label.

egistered use sites (see above). Nevertheless, most

s) could potentially be found in virtually any county
Programs has insufficient survey data for dazomet to.
005). Since dazomet has been approved to use on

se can be anticipated to occur in agricultural areas
d IILb).
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CA counties where strawberries are grown

Figure III a. Potential dazomet use area for strawberries (http://www.nass.usda.gov)
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CA counties where tomatoes are grown

Figure 111 b. Potential dazomet use jarea for tomatoes (http://www.nass.usda.gov)
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B. Exposure Characterization
1. Environmental Fate and Transport Characterization

Selected physical and chemical properties of technical grade active ingredient (TGAI) of dazomet
are listed in Table IIL.a. Dazomet is non-volatile and readily soluble (3 g/L at 25°C) in water and
degrades very rapidly to MITC in soil. MITC has high vapor pressure (19 mm Hg at 25°C) and
the Henry’s Law Constant of 1.79 x 10™* atm-m*/mol, which suggests that it will be volatilized
from dazomet treated fields. It has a distinct pungent horse-radish like odor. The important
physicochemical and environmental fate properties of dazomet and its primary degradate MITC
are provided in Table IIL.a.

. j//’ L

Table ITL.a. Physicochemical and Fate Properties of Dazomet and its Major Degrzidation
Product Methyl isothiocyanate (MITC).

_ L. Physicochemical Properties of Parent Dazomet

Chemical Name Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione Tomlin, 1997 (ed.)
Chemical Group Dithiocarbamate Tomlin, 1997 (ed.)
CAS Number 533-74-4 ‘ - ~ Tomlin, 1997 (ed.)
SMILES String S=CIN(CN(CS1)C)C ”

Molecular Weight (g Mole™) 162.3 / : | Tomlin, 1997 (ed.)
Molecular Formula CsHyoN,S, - - Tomlin, 1997 (ed.)
Water solubility at 25°C 3000 mg L™ R Tomlin, 1997 (ed.)
Melting point 104-105°C B e Tomlin, 1997 (ed.)
Octanol/water partition | L e .

coefficient (log Kow) | 0.15 ‘ Tomlin, 1997 (Cd)
Vapor Pressure . 28x10°mmHgat20°C Tomlin, 1997 (ed.)

IL Fate Properties of Parent Dazomet

Hydrolysis half-lives ' 6.8 hrs. at pH 4, 4.4 hours at pH 7, and 2.4 hours at pH 9 459083-01,

- 6.6'hrs. at pH 3, 5.8 his. at pH 5, 4.0 hrs. at pH 7, and 5.4 hrs. 414790-03 and
DAt pH.9 ‘ ‘ 421114-01
. Major Degradation products: MITC and carbon disulfide
Aqueous photolysis half- 4.0 hours pH 7 buffer 414799-01 and
lives Major Degradation product: MITC 421114-02
Soil photolysis half-life 9-10 days 431725-01

Major Degradation product: MITC
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Table IIl.a. Physicochemical and Fate B
Product Methyl isothiocyanate (MITC).

roperties of Dazomet and its Major Degradation

Aerobic
half-life

soil metabolism

Anaerobic aquatic half-life
(water/ sediment system)

Terrestrial Field half-lives

17.2 hours
Major Degradation pr
3 hours
Major Degradation pr
N-methylaminomethy
dithiocarbamate (MA.

1.5 days (Germany, si
1.8 days (Spain, loamy
1.9 days (Spain, loam|

oduct: MITC

1-(N-methylyaminomethyl]
M-DCT)

It loam soil)
y sand soil)
y sand soil)

Major Degradation p

oduct: MITC

9.65 days for dazomet residue (dazomet and MITC)

oduct: MITC and methyl S-[N-formyl-

402119-01 and
421114-03

435965-01
460847-02

' 418748-01 and

(CA loamy sand soil) 418748-02
Major Degradation product: MITC
ITI. Physicochemical Properties of Major Degradation Product MITC
Chemical Name k Methyl isothiocyanate
Chemical Group Isothiocyanate
CAS Number 556-61-6
Molecular Weight 73.1g Mole™ MRID 423656-03
Molecular Formula C,H;NS
. Hartly (ed.) 1992
Water solubility 7.6 g/L at 20°C
Melting point 35-36°C Hartly (ed.) 1992
H ds.) 1992
Vapor pressure (VP) 19 mm of Hg at 25°C artly (eds.)
Octanol/water partition MRI
coeflicient (log Ko 0.98 D 435409-03
Henry’s law constant 1.79 x 10™* (atm-m*/mol) Estimated
IV. Fate Properties of Major Degradation Product MITC
Hydrolysis half-life 3.5 days at pH 5, 20.4 days at pH 7, and 4.6 days at pH 9 MRID 00158162
Photodegradation half-life in 51.6 days CDPR, 2002

water

Photodegradation half-life in
air

1.21 to 1.60 days
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Table 1I1.a. Physicochemical and Fate Properties of Dazomet and its Major Degradation
Product Methyl isothiocyanate (MITC).

erobic soil metabolism or sandy loam MRID 460847-01

half-life

ays for loamy sand, an

3.3 days for Har Barquan, 4.1 days for Golan, 4.6 days for Gerstl et al., 1977
Belt Nir, 5.0 days for Gilat and Mivatachim, and 9.9 days for

Malkiya.
Anaerobic aquatic
metabolism half-life 21 days MRID 435965-01
Soil water partition 0.26L Kg'l | Gerstl et al. 1977

coefficient (Ky)

a. Summary of Empirical Data

The environmental fate of dazomet in aquatic and terrestrial environments is dependent on rapid
hydrolytic degradation to form methyl isothiocyanate (MITC). The dissipation of MITC is

. predominately dependent on volatilization and to a lesser extent leaching and degradation. Once
MITC is volatilized into the atmosphere, it undergoes direct photolysis. MITC is also highly
soluble in water and has a low adsorption in soil. Geddes et al. (1995) estimated the half-live of
MITC in the atmosphere ranged from 29 to 39 hours. Alvarez and Moore (1994) calculated a
photolysis half-life of 39 hours for noontime condition under mid summer at 40 N latitude.

b. Degradation and Metabolism

Dazomet rapidly hydrolyzed (t;» < 7 hours) in sterile, buffer solutions at 25°C (MRIDs 459083-
01, 41479003 and 42111401). The major hydrolytic degradation product was MITC. . Similar
dazomet degradation patterns and rates were observed in photodegradation in water studies
(MRIDs 41479901 and 42111402). In an aerobic soil metabolism study (MRID 40211901,
42111403, and 46084701), dazomet degrades in soil with a half-life of less than 18 hours (Table
III.a.). The majority of the residues had been volatilized: 92% of the applied as MITC; 3.02% as
other volatiles (CO,, COS and CS;). The chemical structures of dazomet and its primary
degradation products (including MITC) are shown in Appendix B. Supplemental data from field
dissipation studies indicate dazomet residues (dazomet and MITC) were rapidly dissipated (t;, <
10 days) from a loamy sand soil in California (MRIDs 41874801 and 41874802). The reported
data indicate dazomet is not persistent in terrestrial and aquatic environments.

The major degradation product and active ingredient of dazomet, MITC, has a vapor pressure of
19 mm Hg and water solubility of 7.6 g/L at 25°C (Table IIl.a). The calculated Henry's Law
constant of MITC is 1.79 x 10 atm-m’/mol. A Henry's Law constant in the range of 107 to 10
atm-m>/mol indicates volatilization from water can be a significant route of dissipation for the
compound; however, transport resistance in liquid and gas phases is expected to reduce the rate of
volatilization for the compound (Lyman et al., 1990). Volatilization of MITC was a major route
of dissipation in environmental fate laboratory studies. Laboratory soil volatility data ranged from
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a maximum concentration of 1.02 x 10° ug/m”> and volatility rate of 16.9 pg/cm?/hr at 50% FC and
100 ml/minute air flow to a concentration of 2.8 x 10’ p,g/m3 and volatility of 24.9 ug/cmthr at
75% FC and 300 ml/minute air flow (MRID 42569202). There are no field studies available to
quantify the volatilization of MITC under actual dazomet use conditions.

Once MITC is volatilized into the atmosphere, it undergoes direct photolysis. Geddes et al. (1995)
estimated the half-live of MITC in atmosphere ranged from 29 to 39 hours. Alvarez and Moore
(1994) calculated a photolysis half-life of 39 hours for noontime under mid summer conditions at
40°N latitude. Several metabolites were identified that included methyl isocyanate (MIC), methyl
isocyanide, sulfur dioxide, hydrogen sulfide, carbonyl sulfur, N-methylthioformamide, and

methylamine (Geddes et al.,1995). They also reported that 7% of MITC can potentially degrade

to MIC. MIC is known to be very reactive

The degradation rates of MITC in soils havg
46084701 and Gerstl et al, 1977). These stu
was dominated by microbial processes and 1
calculated half-lives were 5.4 and 7.0 days {
reported in MRID 46084701. Gerstl et al. (1
ranging from 3.3 to 9.9 days depending on s
very little information is available on the me
Yates (2003) reported that the microorganis
specifically target the isothiocyanate functio
efficacy of MITC containing active ingredic

d can be acutely toxic to terrestrial animals.

Lbeen reported in a number of studies (MRID .

dies generally found that MITC degradation in soil
followed first-order degradation kinetics. The

or loamy sand and 20.2 days for sandy loam soil were
977) calculated MITC degradation with half-lives

oil composition. Since MITC is a volatile compound,
stabolites of MITC degradation in soil. Dungan and
ms responsible for enhanced degradation of MITC
nal group, which may compromise the pesticidal

nts like metam sodium and dazomet in soil.

Methyl isothiocyanate degradation in soil
and microbial-mediated degradation. A hyd
[ti2 <21 days in buffer solutions (Accessio
and pH 7 was CH3NH3;OH. Hydrolytic pro

(dimethylthiourea) and CH;NH? (methylami

anaerobic soil-water test system under a sta
degradation product was methyl S-[N-form
aminomethyl]dithiocarbamate (MAM-DCT
thiourea and 1-methyl-2-thiourea (DMTU-
not persist in terrestrial environments and s

¢. Transport and Mobility

Fate data indicate that MITC could potentia

surface water pathways; however, data sugg

environments because of volatilization and

primary mechanism for transport as indicate
addition, its high solubility in water and low

leaching to groundwater may be a potential

d water appears to be also dependent on hydrolysis
olysis study indicates radiolabeled MITC hydrolyzes
No. 257305)]. The only hydrolytic product at pH 5

cts in pH 9 buffer solution were S=C(CH;NH),

ne). MITC had a half-life of 27 days in a non-sterile,
ic incubation system (MRID 43596501). A major
1-N-methylaminomethyl-(N-methyl)

. Minor degradation products were 1,3-dimethyl-2-
MTU). The above data suggest that MITC should
rface water because of volatilization and degradation.

ly be transported via atmospheric, groundwater, and
est that MITC should not persist in terrestrial
degradation. Volatilization of MITC is likely the

:d in environmental fate laboratory studies. In
 adsorption in soil (Kq of 0.26 L Kg™) suggest that
transport pathway under flooded and saturated

conditions. However, under most field conditions, the potential for groundwater contamination of
MITC is unlikely due to unsaturated soil conditions and its volatilization and degradation
characteristics in soil (aerobic soil half-lives of 3.3 to 20.2 days). Based on the available non-
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targeted monitoring data, no MITC was detected in the ground- water samples within the U.S.A.
MITC can also potentially move to surface water through runoff under a possible worst-case
scenario, that is, if an intense rainfall and/or continuous irrigation occurs right after dazomet
application. However, the Henry’s Law Constant of MITC suggests that it will volatilize rapidly
from surface water. No monitoring data of MITC in surface water are available at the present
time.

d. Field Studies

Field dissipation studies (MRID 41874801) conducted on dazomet in California. Dazomet
residues (dazomet and MITC) had a field dissipation half-life 0of 9.65 days (DTso <3 days )in a
California loamy sand. Dazomet residues were predominately detected in the surface 6 inch soil
layer; however, residues (dazomet or MITC) were detected at depths of 12 to 18 inches at 3, 5,
10, 12, and 21 days. No residues were detected in deeper soil samples except immediately post-
treatment.

2. Measures of Aquatic Exposure
a. Aquatic Exposure Modeling

Aquatic EECs for the ecological exposure to dazomet and MITC were estimated using PRZM
/EXAMS employing the standard field pond scenario. PRZM/EXAMS is a Tier II screening
model designed to estimate pesticide concentrations found in water at the edge of a treated field.
As such, it provides high-end values of the pesticide concentrations that might be found in
ecologically sensitive environments following pesticide application. PRZM/EXAMS is a multi-
year runoff model that also accounts for spray drift from single and multiple applications. In the
ecological exposure assessment, PRZM/EXAMS simulates a 10 hectare (ha) field immediately
adjacent to a 1 ha pond, 2 meters deep with no outlet. The location of the field is specific to the
crop being simulated using site specific information on the soils, weather, cropping, and
 management factors associated with the scenario. The crop/location scenario in a specific state is
intended to represent a high-end vulnerable site on which the crop is normally grown. Based on
historical rainfall patterns, the pond receives multiple runoff events during the years simulated.

Stoichiometry of MITC formation from dazomet

CsH)N,S, ' C,H;NS + other products
(Dazomet; MW = 162.3) (MITC; MW =73.1)

The maximum application rates and relevant environmental fate parameters for dazomet and
MITC were used in the screening model PRZM/EXAMS in estimating concentrations in surface
water. Tables IIL.b for dazomet and III.c for MITC present the input parameters used in the Tier II
PRZM/EXAMS modeling. The application rate of MITC was calculated using the following
approach. From the equation shown above, one mole or 162.3 mass unit of dazomet degrades to
produce one mole or 73.1 mass units of MITC. Thus, the mass conversion ratio or molecular
weight (MW) ratio of MITC to dazomet is 0.45. The aerobic soil metabolism study suggests that
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the maximum conversion rate of dazomet to
application rate of MITC would be (0.92)(0.
rate for dazomet.

To simulate field application of dazomet, m
dazomet usage areas based on geography an
scenarios were used to estimate dazomet EE
dazomet application to tomatoes, strawberri
modeling indicates no surface water exposu
The modeled surface water EECs for these §

The important output parameters for the mo
90 day and yearly MITC levels estimated in
observed for Florida tomato and Pennsylvan
The variations of MITC levels estimated in

either the environmental pond from the PRZ
identical in each PRZM run, the different oy
parameters used in the corresponding crop s
exercise, as well as the scenario-specific me
pesticide was dissipated in the environment
tomato and Pennsylvania turf scenario as co
such as slope, soil type, moisture content, ar
fields. This resulted in runoff and erosion fl
scenarios that were considerably higher than
consequence, the MITC loadings into the E2
resulting in the larger EECs. Also, there are
were observed in these scenarios, which can
Therefore, EFED has suggested adding a ca
avoid its application if rain is expected with

Acute risk assessments are performed using
risk assessments for aquatic invertebrates an
60-day EECs, respectively. For a given crop
however, results from all modeled scenarios
PRZM/EXAMS scenario, a granular applica

MITC was 92%. Therefore, the maximum
45)(530) = 219.4 1bs/Acre at 530 lbs/Acre application

hltiple scenarios were selected representing proposed
d weather. PRZM and EXAMS models and relevant
Cs in surface water based on label information for
es, turf and ornamental trees. PRZM/EXAMS

re of dazomet for various scenarios (Appendix C).
cenarios are presented in Table II1.d for MITC.

deling exercises are the peak, 96 hour, 21 day, 60 day,
the model reservoir and pond. The higher EECs were
ia turf scenarios as compared to the other scenarios.
surface waters can be traced to chemical loadings into
M output. Since the chemical input parameters are
itputs are entirely dependent upon the different soil
cenarios during the PRZM portion of the modeling
teorological data. A much higher percentage of

and /or leached below the root zone level for Florida
mpared to other scenarios due to a number of factors
1d the runoff curve numbers used for the different

ux vectors for Florida tomato, and Pennsylvania turf
1 those estimated from other scenarios. As a

X AMS model environment were much higher,

few infrequent occurrences of very high EECs that
be traced to relate with high rainfall events.

utionary statement in the present dazomet label to

in 48 hours.

peak EEC values for a single application. Chronic
d fish are performed using the average 21-day and
, only the highest EECs are presented in the table;
are provided in Appendix B. For each

ition to soil was evaluated following the proposed

uses for dazomet. The PRZM/EXAMS inpyt and output files from the aquatic ecological

exposure assessment are presented in Apper

Table IIL.b. PRZM/EXAMS Input Par

1dix C.

meters for Dazomet
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Table IiI b. PRZM/EXAMS Input Parameters for Dazomet

Molecular Weight 162.3 g Mole™
Vapor Pressure 20°C 2.8 X 10° mm Hg
Water Solubility @ pH 7.0 and 25°C 3000 mg L™

Hydrolysis Half-Life (pH 7)

(Calculated 90™ Percentile)

0.18 Days MRID#s 4211140-01 and
(0.17 and 0.18 days) 459083-01

Acrobic Soil Metabolism t,, 0.71 x 3 Days* MRID#s 40211901, 42111403
Aerobic Aquatic metabolism: 2.13 x 2 Days** EFED Guideline

Anaerobic Aquatic metabolism: for entire

sediment/water system 0.13 x 3 Days* MRID 43596501

Aqueous Photolysis 0.17 Day MRID#s 41479901, 42111402
Soil Water Partition Coefficient (K,.) 13.64 L Kg'l wkE EPISUITE

Pesticide is Wetted-In No Product Label

Application rates (Ib a.i./A) 530 Basamid®G Granular Proposed
' Certis Label
(EPA Reg. No. 70051-101)

Pesticide Application Frequency 1 Basamid®G Granular Proposed
Certis Label
(EPA Reg. No. 70051-101)
Application Date-CA tomato October 15 USDA Crop Profiles*
Application Date- CA strawberry November 15 . USDA Crop Profiles*
Application Date-FL Turf October 15 USDA Crop Profiles*
Application Date- PA Turf May 15 USDA Crop Profiles*
Application Date- OR Christmas Tree April 15 USDA Crop Profiles*

Ground and 8 inches Basamid®G Granular Proposed

Application Method . . Certis Label (EPA Reg. No.
incorporation 70051-101)
Spray Efficiency Not applicable EFED
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Table IIL.b. PRZM/EXAMS Input Parameters for Dazomet

* = Due to one reported half-life, input half-life was

multiplied by 3 according to Guidance for seleéting input

parameters in modeling for environmental fate and transport of pesticides. Version II. December 4, 2001.
**=In the absence of an aerobic aquatic metabolism half-life, the reported half-lives of aerobic soil metabolism

were multiplied by 2 according to Guidance for sele
transport of pesticides. Version II. December 4, 2001 .
*#*% = The EPI (Estimation Program Interface) Suite|
and environmental fate estimation models develops
Syracuse Research Corporation SRC. http://www.ep
www.pestdata.acsu.edw/cropprofiles/cropprofiles.dfm

b

cting input parameters in modeling for environmental fate and

TM is a Windows® based suite of physical/chemical property
zd by the EPA’s Office of Pollution Prevention Toxics and
a.gov/opptintr/exposure/docs/updates_episuite_v3.11.htm

‘Table IlL.c. PRZM/EXAMS Input Para

eters for MITC, a Dazomet Metabolite

Molecular Weight
Vapor Pressure @ 25°C

Water Solubility @ pH 7.0 and 25°C
Vapor Phase Diffusion Coefficient (DAIR)
Enthalpy of Vaporization

Hydrolysis Half-Life (pH 7)

Aerobic Soil Metabolism t,,

Aerobic Aquatic metabolism: for entire
sediment/water system

Anaerobic aquatic metabolism
Aqueous Photolysis

Soil Water Partition Coefficient

Pesticide application frequency and rate
Application Date- CA tomato
Application Date-CA strawberry
Application Date-FL Turf

Application Date- PA Turf

73.12g Mole™

19 mm Hg
7600 mg L™
8227 cm? day™
8.91 kcal mole™
20.4

9.61 Days

(5.4 - 20.2 days)
(3.3-9.9 days)

19.27

Stable
51.6 Day

0.26 LKg" (Mean Ky)

Crop Management

219.4 (Ib a.i/A)
October 15
November 15
October 15 '

May 15
33

Product Chemistry
CDPR, 2002

Product Chemistry
Fuller et al., 1966
Chickos and Acree, 2003
MRID 001581-62

(Calculated 90™ Percentile)

MRID 460847-01
Gerstl et al, 1977

EFED Guideline

MRID 439084-26
CDPR, 2002
Gerstl et al., 1977

Estimated

USDA Crop Profiles
USDA Crop Profiles
USDA Crop Profiles*
USDA Crop Profiles*



Table Ill.c. PRZM/EXAMS Input Parameters for MITC, a Dazomet Metabolite

Application Date- OR Christmas Tree April 15 USDA Crop Profiles?
Application Method MITC generates from MRID#s 40211901, 42111403
ground application of
dazomet
Spray Efficiency Not applicable EFED Guideline

T = In the absence of an aerobic aquatic half-life, the reported half-life of aerobic soil metabolism is multiplied by
2 according to Guidance for selecting input parameters in modeling for environmental fate and transport of
pCStICIdCS Version II. December 4, 2001.

= Dazomet application rate x [(0.92, (the maximum conversion of dazomet to MITC in the aerobic soil
métabolism) x (0.45, the molecular weight ratio of MITC to dazomet]

Table III.d. Tier II Concentration of MITC in Surface Water Using PRZM/EXAMS
Scenarios *

Tomato

b

(CA) 2194 0.03 0.01 0.00
Strawberry ) b

(CA) 2194 1.08 0.29 0.10

Turf b

(FL) 2194 0.78 0.22 0.10

Turf. b ‘

(PA) 2194 - 0.02 0.00 0.00
Omamental b

. 0.3 0.0 0.03
(OR) 2194 3 8 0

2 Granular application with soil incorporation modeled using PRZM 3.12/EXAMS 2.98. Surface water EECs for
all crop scenarios and PRZM/EXAMS model outputs are presented in Appendix C.
> MITC application rate estimated from the dazomet application rate (see Table III.c.).

b. Aquatic Exposure Monitoring (Field Data)

No data were identified to provide information on surface water or groundwater monitoring of
dazomet or MITC.
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3. Measures of Terrestrial Expos

~ a. Modeling of Granular E

The EFED terrestrial exposure model, T-R
exposures and risks to avian and mammali
toxicity as well as chemical application are
LDsg/square foot values, which can be com
detailed discussion of the methodology imp
T-REX was run for tomato and strawberry
pre-plant incorporated uses) for a single app
5301b a.i/A.

b. Inhalation Exposure Mo

The potential for inhalation of MITC to be a
and mammals within the use area was evalu
Short Term (ISCST3) model (US EPA, 199
emissions from a treated field (i.e., known a
might be found under different conditions o
field size in acres), and distance from the tr

re
posure for Terrestrial Animal Exposure

(Version 1.2.3, 8/8/05), is used to estimate
species. Input values on avian and mammalian
equired to run the model. The model generates
ared to OPP Levels-of-Concern (LOCs). A more
emented by T-REX is presented in Appendix F.
ops (also applicable to turf, ornamental and other
ication of dazomet applied at the maximum rate of

deling of MITC for Terrestrial Animals

toxicologically significant route of exposure to birds
ated with the Agency’s Industrial Source Complex
5). The ISCST3 model with information about
s flux) estimates the range of concentrations which
f application rate, weather, source size and shape (e.g.,
ated field, building or structure. Before a modeling

analysis can be done, one of the most important parameters for ISCST3, the flux rate must be
determined. The flux rate is the quantity of pesticide that is emitted from the treated fields,
buildings or structures per unit area per unit|time. As an example, for field applications it is

usually expressed in units of micrograms p

square meter per second (pg/m“/sec). In essence,

flux represents how quickly the pesticide moves or volatilizes into the surrounding atmosphere.
Numerous factors can influence flux rates such as application rate, depth of soil injection, type of

application (e.g., drip vs. soil injection vs.

anule application), techniques used to control

emissions (e.g., tarps), temperature, wind and weather conditions, soil type, and others. Flux is
difficult to determine. Three general methods are used to calculate flux are discussed briefly

below. The first two measure flux from s

in that it calculates flux using samples from
dazomet, the flux estimates were completed
and 2005).

Method 1, Flux Chamber: The first

emission data measured in a flux chs
encloses a small defined area of a tre
representing defined durations (e.g.,
pesticide over a continuous length o
defined by the area of the chamber, :
defined by the air concentration, this
flux chambers is that the conditions

stability) are not generally identical

flux rates can be significantly affectt

ling directly in treated fields, and the third is indirect
downwind locations (back calculations). For
using the back calculation method (US EPA, 2004b

direct method for estimating flux uses field fumigant

imber. A flux chamber is basically a box which

rated field, from which air samples are obtained

air is pulled through a charcoal trap collecting emitted

f time such as 4 hours). Since the surface area is

and the quantity of pesticide emitted per unit time is
method directly measures flux. A possible issue with

within the chamber (e.g., temperature, wind, air

to those outside the chamber in the treated field; since

ed by these factors, flux rates measured in these
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chambers may not always represent actual flux rates in the field. Flux chambers are not
often used for estimating flux rates.

Method 2, Aerodynamic Method: The second direct method used is the aerodynamic flux
method. In this method, air samplers are set up in the treated field at various heights on a
mast (e.g., 15, 30, 90, and 150 cm from the ground). Using measured air concentrations at
these various heights, a vertical gradient of concentrations can be estimated for different
time points, which can be integrated across all heights to estimate the flux rate at each
time point after application. Some studies are available using this method to determine
flux rates.

Method 3, Back-Calculation: The method most often used to determine flux rates is an
indirect method known as the back-calculation method. This method uses measured air
concentrations taken in a typical field fumigation study in which air samplers are located
at various positions around the field. The measured air concentrations, together with
information about weather conditions that occurred when the samples were obtained, are
used as inputs into the ISCST3 model. The model assumes that these air concentrations
result from a Gaussian plume, the plume being distributed around the treated field as a
result of the wind and weather conditions measured. The model then calculates the flux
rate which would be required to emit the plume in that manner and to obtain the air
concentrations measured.

Determination of the flux rate for all situations to be considered in an assessment is necessary
before ISCST3 can be run. After these are defined, other key inputs must be defined such as the
size and shape of a treated field, wind direction, wind speed, and atmospheric stability. ISCST3
calculates downwind air concentrations using hourly meteorological conditions,that include wind
speed and atmospheric stability. The lower the wind speed and the more stable the environment,
the higher the air concentrations are going to be close to a treated field. Conversely, if wind
speed increases or the atmosphere is less stable, then air concentrations are lower in proximity to
the treated field. Atmospheric stability is essentially a measure of how turbulent the atmosphere
is at any given time. Stability is affected by solar radiation, wind speed, cloud cover, and
temperature, among other factors. If the atmosphere is unstable, then more off-field movement of
airborne residues is possible because they are pushed up into the atmosphere and moved away
from the field, thereby lowering the air concentration in proximity to the field. To simplify
modeling the transport of soil fumigant vapors from a treated field, a single wind direction, wind
speed, and stability category are used for a given 1-hour period. The Agency has not determined
if a particular set of meteorological conditions should be used for regulatory purposes, so risk
assessments generally present exposures and risks representing a variety of conditions.

Modeling with ISCST3 produced high-end estimates of air concentration and resulting risks for a
number of reasons. First, only the downwind direction is considered. Secondly, the model runs
are based on constant wind speed, wind direction, and atmospheric stability for a 1-hour period.
This will rarely occur resulting in overestimates of air concentrations and risks. The Agency
believes that using ISCST?3 to predict exposures over more extended periods is inappropriate
because constant meteorological conditions over such periods will not occur. Therefore, use of
the model for extended periods would yield highly conservative, physically unlikely results.
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However, the model is useful because it allows air concentrations reflecting different conditions

based on changing factors such as applicati
weather conditions, and other factors, whic
described above. Therefore, results using

exposures to the most highly exposed, uppe
representative of exposures to most of the p

The specific inputs for the ISCST3 model ¢
the results. For example, the key input fact
flux/emission rates, atmospheric stability,

n rates, field sizes, downwind distances, wind and
cannot be done using the monitoring data method
e ISCST3 model should be considered to be potential
percentile of the population, but are not

pulation around a treated field.

lculations dominated the associated uncertainties in
rs for pre-plant agricultural uses were field size,
d windspeed. Wind direction is another factor which

also should be considered. The field sizes used by EFED in this assessment were 1 to 40 acres
which is well within the range of what could be treated on a daily basis. There are uncertainties

associated with point estimates of flux/emis

sion rates for specific application techniques which is

another varying factor. The flux rates used have been calculated by HED (US EPA, 2005) and
they compare reasonably well with those calculated by the study investigators. The reality is that

there is a large distribution of flux rates whi

ch is a phenomenon inherent in the nature of these

types of data. The values used for this assessment yield conservative air concentration estimates
~ because considering a constant flux rate does not allow for diurnal/nocturnal changes that may

occur, which can result in lower concentrati
and stability category. Additionally, the rang
considered coupled with the median emissid
flux. The meteorological inputs also will pr
wind direction is considered to be perpendig
entire 24 hours represented in the calculatio
most locations. There is normally a prevaili
typical day, especially when diurnal and nog
recommend a specific set of meteorological
range of results for different conditions. Dif!
SAMSON & CIMIS) using data from variot
percentile windspeeds for a 24 hour period i
mph depending upon the location. The win
to 10 mph. The estimated air concentrations
that the approach used to evaluate potential
considered conservative. However, it is beli
and outputs represent what could reasonably
climatological conditions. The basic approa:
model are outlined in the Health Effects Div
for Estimating Bystander Risk from Inhalati
ISCST3 estimated downwind air concentrat
include the wind speed and atmospheric stal

Table I11

. MITC EECs in Air after D

ons when coupled with the appropriate wind speed

ve of application rates, 222 and 530 1bs ai/acre, was

n rate which also provided a conservative estimate for
ovide a conservative estimate of exposure because the
ular (pointed downwind) to the treated field for the

n. This is not a normal situation in the atmosphere for
ing wind with directional changes over the course of a
sturnal differences are noted. EFED did not
conditions for this assessment but instead provided a
ferent meteorological databases were evaluated (e.g.,
1s locations for comparative purposes. The lower 10™
n that analysis ranged from approximately 2 to 5.5
dspeeds used by EFED ranged from approximately 2
were listed in Table I11.e. Overall, EFED believes
exposures from a known area source can be

eved, however, that the range of selected input values
v occur in agriculture fields given proper field and
ches to estimate air concentrations using ISCST3
rision’s Draft Standard Operating Procedures (SOPs)
on Exposure to Soil Fumigant (USEPA,2004b).

ions using hourly meteorological conditions that
bility.

zomet Application”
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0 1350 1704 1874 2045 2230

25 514 803 952 1110 1283
50 355 599 732 880 1044
100 227 . 418 529 658 805

? Based on dazomet maximum application rate of 530 Ibs a.i./A, wind speed of 1.0 m/s , wind stability category D
and flux rate of 0.01 g/m*-s. Output from the ISCST3 model is provided in Appendix D.

c. Exposure Modéling for Non-Target Terrestrial Plants

Nontarget plants off-site have the potential to be exposed when the degradate MITC off-gasses -
from treated fields. Terrestrial plant toxicity data have not been submitted. However, it is known
that dazomet and MITC are toxic to plants as evidenced by the precautionary language on the
label for Basamid G.

d. Terrestrial Exposure Monitoring (Field Data)

No data were identified to provide information on terrestrial monitoring.

C. Ecological Effects Characterization

In screening-level ecological risk assessments, effects characterization describes the types of
effects a pesticide has on aquatic or terrestrial organisms. This characterization is based on
registrant-submitted studies that describe information regarding acute and chronic effects toxicity
for various aquatic and terrestrial animals and plants. Appendix E summarizes the results of the
registrant-submitted toxicity studies used to characterize effects for this risk assessment.
Surrogate test species of birds, mammals, fish, aquatic and terrestrial invertebrates and plants are
used to estimate treatment-related direct effects on acute mortality and chronic reproduction,
growth, and survival of non-target species. Toxicity tests include short-term acute, subacute, and
reproduction/chronic studies that progress from basic laboratory tests to applied field studies. In
. addition, avian species are used as surrogates for reptiles, and fish species are used as surrogates
for amphibians. '

On application, granular dazomet rapidly hydrolyzes to MITC, which is dissipated by
volatilization and leaching; consequently, terrestrial exposure to birds and mammals can occur
orally to dazomet granules and/or by inhalation of MITC. Acute toxicity studies are available to
assess oral dazomet risk to birds. Acute and chronic studies are available for oral exposure to
mammals. Inhalation toxicity studies for MITC are only available for mammals. Avian inhalation
risk will be evaluated using the mammal assessment; however, the sensitivities of birds and
mammals may not be equivalent due to physiological differences that could result in higher
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exposures to birds. Consequently, results i

and not be protective of birds. Acute toxicity studies with fish and acute and chronic studies with

aquatic invertebrates are available for MIT

Ehicating no risk to mammals may underestimate risk

. Since dazomet rapidly hydrolyzes to MITC,

potential exposure to aquatic receptors would oceur through surface runoff/leaching of MITC;

consequently, the toxicity data for MITC wi
and aquatic plants.

11 be used to assess risk to fish, aquatic invertebrates,

Results of toxicity studies indicate that technical grade dazomet is moderately toxic to upland

game birds orally but only slightly toxic by
upland game birds and waterfowl are not ad
reproductive effects were observed. Both da
Category 11 (Warning) to small mammals or
Toxicity studies demonstrate that the degrad
invertebrates, algae, and macrophytes follov
freshwater invertebrates produces adverse r¢
plants, MITC produces adverse effects in bd
characterize the effects of dazomet and MIT

1. Aquatic Effects

Details of the registrant-submitted studies fc

the dietary route. The submitted chronic studies for
equate for quantitative risk assessment; however;
zomet and MITC are categorized as Toxicity

1 an acute oral basis and acute inhalation basis.

late MITC is very highly toxic to freshwater fish,

ving acute exposure. Chronic exposure of MITC to
>productive effects and parental mortality. In aquatic
th algae and vascular plants. Data are not available to
C to terrestrial plants.

r aquatic animals and plants are provided in

Appendix E. Table IIl.g. presents the toxicity endpoint values from these studies used to

calculate RQs and estimate risk to aquatic r¢
runoff/leaching.

zceptors from exposure to MITC through surface

Table I11.g. MITC Toxicity Endpoint Va

ues for Assessing Risk to Aquatic Organism:

Freshwater Fish
Rainbow Trout 96 hours LCsy = 0.0512 | Lethality MRID 45919420
Acute Oncorhynchus mykiss ppm (Supplemental)
Chronic Study Invalid
Freshwater Invertebrates
Water flea 48 hours ECs5y=0.055 ppm | Lethality MRID 41819302
Acute Daphnia magna (Acceptable)
Water flea 21 days | NOAEC =0.025 | Reproductive | MRID 45634001
Daphnia magna ppm effects/ (Supplemental)
LOAEC >0.025 | parental mort.
Chronic ppm
Estuarine/Marine Fish
Acute No Data Submitted
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Table IIl.g. MITC Toxicity Endpoint Values for Assessing Risk to Aquatic Organisms

Chronic No Data Submitted

Estuarine/Marine Invertebrates

Acute No Data Submitted

Chronic No Data Submitted

Aquatic Plants

Nonvascular Aigae 120 days ECs¢ = 0.254 ppm | Cell density MRID 44588903
Scenedesmus subspicatus NOAEC =NA (Supplemental)

Macrophytes | Duckweed 120 days ECs50=0.59 ppm | Frond number | MRID 45919421
Lemna gibba NOAEC =0.09 (Acceptable)

ppm

a. Aquatic Animals

Freshwater Fish - The acute toxicity of the degradate MITC was evaluated in rainbow trout
(Oncorhynchus mykiss) and bluegill sunfish (Lepomis macrochirus). Details of these studies are
provided in Appendix E. Results of acute exposure studies indicate that MITC is very highly
toxic to rainbow trout with 96-hour LCsg values ranging from 0.0512 to 0.094 ppm. MITC is also
highly toxic to bluegill sunfish with a reported 96-hour LCsy of 0.142 ppm. Acute risk to
freshwater fish species will be assessed using the lowest toxicity value from these studles
(rainbow trout LCsy of 0.0512 ppm; statlc renewal test; MRID 45919420).

A non-guideline 28-day subchronic study exposing rainbow trout to MITC has been submitted.
However, this study (MRID 45634002) is considered invalid due to insufficient analytical data
and MITC stability was not adequately assessed. Consequently, this guideline (§72-4a) is not
fulfilled and data are unavailable to assess the chronic risk of MITC to freshwater fish.

Freshwater Invertebrates - The acute toxicity of the degradate MITC was evaluated in Daphnia
magna. Study details are provided in Appendix E. Acute toxicity data for MITC indicate that
aquatic invertebrates are sensitive to the degradate, exhibiting very high toxicity with 48-hour
ECs values ranging from 0.055 to 0.076 ppm. Agquatic organisms will likely be exposed only to
MITC; consequently, acute risk to freshwater invertebrate species will be assessed using the
lowest toxicity value from these studies (ECsy of 0.055 ppm: flow-through test; MRID
41819302).

The chronic toxicity of the degradate MITC to freshwater invertebrates has been assessed in a 21-
day life-cycle toxicity test using Daphnia magna. Study details are summarized in Appendix E.
The data submitted show that MITC produced chronic toxicity in daphnids. The 21-day NOAECs
for both reproductive effects and parental mortality were 0.025 ppm and the 21-day LOAECs
based on reproductive effects and parental mortality were >0.025 and 0.050 ppm, respectively.
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This study was classified as supplemental because mean measured concentrations were not
determined, the stability of the test substance was not assessed under actual use conditions, and
terminal growth measurements were not obtained. Consequently, the guideline requirement (§72-
4b) is not fulfilled. The lowest NOAEC (0.025 ppm; static renewal test; MRID 45634001) will
be used in assessing chronic risk to freshwater invertebrates.

Estuarine/Marine Fish - Toxicity data are not available for the degradate MITC. Risks to
marine/estuarine fish will be estimated based on the assumption that freshwater and
marine/estuarine organisms are of similar sensitivity.

Estuarine/Marine Invertebrates - Toxicity data are not available for the degradate MITC. Risks
to marine/estuarine invertebrates will be estimated based on the assumption that freshwater and

marine/estuarine organisms are of similar sensitivity.

b. Aquatic Plants

Acute toxicity studies on the degradate M
green algae (Selenastrum capricornutum),

ITC were conducted with duckweed (Lemna gibba),
blue-green algae (4dnabaena flos-aquae), and another

algae (Scenedesmus subspicatus). Study details are provided in Appendix E. In the duckweed

study an ECsp of 0.59 ppm a.i. (NOEC of
ascertained ECsy values ranging from 0
significant reductions in frond number ang
studies, cell densities or biomass were sign
will be assessed using the lowest toxicity

0.09 ppm a.i) was determined, and the algae studies
254 to 1.5 ppm. Duckweed showed statistically
 growth rate at 0.269 ppm and above. In the alga
ificantly reduced. Acute risk to aquatic plant species
value from these studies [nonvascular ECso of 0.254

ppm (MRID 44588903); vascular ECsy of 0.59 ppm (MRID 45919421)]. The MITC aquatic
vascular plant study requirements are fulfilled; however, the MITC aquatic nonvascular plant
requirements are only partially fulfilled as the three studies conducted are considered
supplemental.

2. Terrestrial Effects

Details of the registrant-submitted studies f
studies (seedling emergence and vegetatiy
dazomet or MITC to terrestrial monocots 4
endpoint values from the studies used to ¢
from oral exposure to dazomet granules thn
due to drift (volatilization and wind dispersi

or terrestrial animals are provided in Appendix E. No
ve vigor) were submitted to evaluate the effects of
ind dicots. Tables IIL.h. and IILi. present the toxicity
alculate RQs and estimate risk to terrestrial receptors
ough ground deposition and/or by inhalation of MITC
on) and runoff.

Table IILh. Dazomet Toxicity Endpoint
Organisms.

Values for Assessing Risk to Terrestrial
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Mammal

Rat Single LD;s, = 415 mg/kg/day Lethality | MRID 00132468
Acute Oral Rattus norvegicus Oral Dose {Acceptable)
 Birds

Bobwhite Quail Single LDs, =424 mg/kg bw - Lethality | MRID 42365101
Acute Oral Colinus virginianus | dose NOEC = 147 mg/kg bw {Acceptable)
Subacute Bobwhite Quail 8 days LCso=2301 ppm Lethality | MRID 42365102
Dietary Colinus virginianus (Supplemental)
Chronic Studies not adequate for quantitative risk assessment.
Terrestrial Plants

No Data Submitted

Table IIL.i. MITC Toxicity Endpoint Values for Assessing Risk to Terrestrial Organism

Mammal
Rat Single LCso = 0.54 mg/L | Lethality MRID 45919410
Acute Inhalation | Rattus Inhalation (Acceptable)
norvegicus Exposure
Rat 28 days NOAEL = 19.9 Pathological effects | MRID 45314802
Subchronic Rattus : mg/m’ (metaplasia) of (Acceptable)
Inhalation norvegicus LOAEL =100 respiratory
mg/m’ epithelium
Birds
No Data Submitted
Terrestrial Plants
No Data Submitted

a. Terrestrial Animals
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Mammals - The results indicate that both dazomet and MITC are categorized as Toxicity
Category II (Warning) to small mammals on an acute oral basis and acute inhalation basis,
respectively. The lowest endpoint values for rats will be used to assess acute risk to mammals
from oral exposure to granular dazomet and | from inhalation exposure to volatile MITC (see
Appendix E for study details). A 90-day oral study with rats reported that dazomet caused
increased liver weight and increased incidence of pronounced foci in the liver. A 28-day
inhalation study with rats indicates that MITC causes pathological effects in the nasal cavity and
tracheabronchial region, including metaplasia of respiratory epithelium. See the HED assessment
for further details and guideline status. Chronic inhalation toxicity studies are not available to
assess the chronic (developmental/reproductive) inhalation risk from MITC.

Birds - The data submitted show that the oral LDsg for dazomet is 424 mg/kg bw for bobwhite
quail. The NOEC is 147 mg/kg with observed effects at higher dose(s) including lethargy,
anorexia, and reduced mean body weights and feed consumption. Based on these results, dazomet
is categorized as moderately toxic to avian species on an acute oral basis. This study (MRID
42365101) fulfills the guideline requirement for an acute oral toxicity study with birds (§71-1)
and is classified as acceptable. The 21-day ILDs, of 424 mg/kg bw will be used to assess the risk
of acute oral exposure of dazomet to avian species.

Dazomet data indicate that the 8-day acute dietary LCsg values are 2301 and >5137 ppm for
bobwhite quail and mallard duck, respectively. Therefore, dazomet is categorized as slightly
toxic to avian species on a subacute dietary basis. The guideline (§71-2) is partially fulfilled with
an acceptable subacute dietary study with the mallard duck (MRID 41596901). The quail study
(MRID 42365102) was determined to be supplemental because the stability and homogeneity of
the test substance was not determined.

The submitted chronic studies (MRID 43245002 ; MRID 43245001) with dazomet are considered
to be Supplemental and do not fulfill guideline requirements (§71-4) due to high embryonic
mortality in the mallard controls and inadequate incorporation of test substance at the 10 ppm and
100 ppm levels in both the bobwhite and mallard studies.. Nevertheless, treatment-related effects
were observed. An overall NOAEL/LOAEL, needed for risk assessment, could not be
determined for either study. New studies are needed for risk assessment due to the potential for
reproductive effects from exposure to dazomet granules.

Avian inhalation risk will be evaluated using the mammal assessment; however, the sensitivities
of birds and mammals may not be equivalent due to physiological differences that could result in
higher exposures to birds. Consequently, results indicating no risk to mammals may
underestimate risk and not be protective of birds.

Non-target Insects - An acute contact study (ID #00001999) indicates an LDsy >24 ug ai/bee for
dazomet, indicating that it is relatively non-toxic to honey bees. Further, substantial honey bee
exposure is not expected since dazomet is applied to bare soil and incorporated; it is not applied
by foliar application. Acute contact honeybee data are primarily used by EFED in regard to label
recommendations, not for risk quotients.
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b. Terrestrial Plants

Terrestrial plant testing (seedling emergence and vegetative vigor) is required for pesticides that
have terrestrial non-residential outdoor use patterns and that may move off the application site
through either volatilization (vapor pressure > 1.0 x 10 mm Hg at 25°C) or drift (aerial or
irrigation), and/or that may have listed species associated with the application site. In addition,
terrestrial Tier II studies are required for all low dose pesticides (those with the maximum use rate
of 0.5 1bs ai/A or less) and any pesticide showing a negative response equal to or greater than
25% in Tier L tests. For seedling emergence and vegetative vigor testing, the following plant
species and groups should be tested: (1) six species of at least four dicotyledonous families, one
species of which is soybean (Glycine max) and the second species of which is a root crop; and (2)
four species of at least two monocotyledonous families, one of which is corn (Zea mays).

Terrestrial plant toxicity studies have not been conducted for MITC, which could drift off-site;
consequently, these guidelines (seedling emergence §122-1a and §123-1a; vegetative vigor §122-
1b and §123-1b) have not been satisfied. Data are thus not available to quantify the risk of MITC
to non-target terrestrial plants through drift or surface runoff.

An ECOTOX literature search was conducted by EFED on dazomet (see 7/16/04 Interim
Guidance). No additional data useful to the present risk assessment (e.g., additional avian or
mammalian acute oral data to assess granule risk) were located. Although this particular search
did not include MITC, this review did benefit from additional open literature data on MITC
received/located as part of the previous metam sodium/MITC review.
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IV. RISK CHARACTERIZATION

Risk characterization provides the final step
and effects characterization are integrated to

levels of concern (LOC). The results are the
description and synthesized into an overall ¢

A. Risk Estimation - Integration ¢
A deterministic approach is used to evaluate
target species. In this approach, risk quotier
estimates (EECs) by ecotoxicity values for

RQ= EXI

RQs are then compared to OPP's levels of ¢

in the risk assessment process. In this step, exposure
provide an estimate of risk relative to established

n interpreted for the risk manager through a risk
onclusion.

f Exposure and Effects Data

the likelihood of adverse ecological effects to non-
its (RQs) are calculated by dividing exposure
lon-target species, both acute and chronic.

POSURE/TOXICITY

yncern (LOCs). These LOCs are criteria used by OPP

to indicate potential risk to non-target organisms and the need to consider regulatory action. The

criteria indicate that a pesticide used as direx
target organisms. LOCs currently address tl
potential for acute risk is high, regulatory ac¢
classification (2) acute restricted use - the pq
mitigated through restricted use classificatio
acute risk to endangered species is high, reg
- the potential for chronic risk is high, regul:
does not perform assessments for chronic ri
insects, or chronic risk from granular/bait fo

The ecotoxicity test values (i.e., measureme
quotients are derived from the results of req
from the results of short-term laboratory stu
LDs (birds and mammals) (3) ECs (aquatic
(terrestrial plants). An example of a toxicity
laboratory study that assesses chronic effect,
Risk presumptions, along with the correspo

TABLE IV.a. Risk Presumptions for T¢

cted has the potential to cause adverse effects on non-
he following risk presumption categories: (1) acute -
tion may be warranted in addition to restricted use
vtential for acute risk is high, but this may be

n (3) acute endangered species - the potential for
ulatory action may be warranted, and (4) chronic risk
atory action may be warranted. Currently, EFED

sk to plants, acute or chronic risks to non-target
rmulations to mammalian or avian species.

nt endpoints) used in the acute and chronic risk

uired studies. Examples of ecotoxicity values derived
hies that assess acute effects are: (1) LCsq (fish) (2)

s plants and aquatic invertebrates) and (4) ECys

y test effect level derived from the results of long-term
s is: NOAEC (birds, fish and aquatic invertebrates).
nding RQs and LOCs are tabulated below:

rrestrial Animals

Birds: .

Acute Risk EEC/LCso or LDsy/sqft’ or LD50/day® 0.5

Acute Restricted Use EEC/LCs, or LDs¢/sqft or LD50/day (or LD50 < 50
mg/Kg) 0.2

Acute Endangered Species EEC/LCs or LDsy/sqft or LDsy/day 0.1

Chronic Risk EEC/NOAEC 1

Wild Mammals:
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TABLE IV.a. Risk Presumptions for Terrestrial Animals

Acute Risk EEC/LCs or LDs/sqft or LDsg/day 0.5
Acute Restricted Use EEC/LC50 or LDsy/sqft or LDs¢/day (or LDsg < 50 .
mg/kg) 0.2
Acute Endangered Species EEC/LC50 or LDsy/sqft or LDsy/day 0.1
Chronic Risk EEC/NOAEC 1

" Estimated Environmental Concentration (ppm) on avian/mammalian food items
? (mg/ft) / LDs, * wt. of bird
3(mg of toxicant consumed/day)/ LDs, * wt. of bird

TABLE IV.b. Risk Presumptions for Aquatic Animals

Acute Risk EEC!/LCs or ECs 0.5

Acute Restricted Use EEC/LCs or ECsg : 0.1

Acute Endangered Species EEC/LCs5, or ECs 0.05
1 Chronic Risk ’ EEC/ NOAEC 1

! EEC = (ppm or ppb) in water

TABLE IV.c. Risk Presumptions for Plants

Terrestrial and Semi-Aquatic Plants:

Acute Risk EECYEC; : 1
Acute Endangered Species EEC/ECys or NOAEC 1
Aquatic Plants: ‘

Acute Risk ' EEC¥ECs, 1
Acute Endangered Species EEC/ECgys; or NOAEC 1

" EEC = Ibs ai/A
2 EEC = (ppb/ppm) in water
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a. Fish and Invertebrates

California strawberry has the highest EECs

Non-target Aquatic Animalis and Plants

for MITC) of the use sites modeled, but no LOCs are

exceeded for fish and invertebrates (Table IV.d.). Other scenarios had lower acute EECs and
would also not exceed LOCs. The chronic 1LOC was not exceeded for freshwater invertebrates

with the highest available 21-day EEC (Cali

fornia strawberry, Table IV.e.), and thus other

scenarios modeled would not exceed this LOC either. However, this chronic risk quotient is

based on supplemental toxicity data without,
thus may be an underestimate of risk. A ne

measured concentrations of actual test solutions and
study is needed for risk assessment.

Table IV.d. Acute RQs for Fish and Invertebrates Exposed to MITC

Freshwater ,
CA fish rainbow trout 51.2 1.08 0.021
Strawb
awmy f;::]:t::vgrt:tres water flea 35.0 1.08 0.020
Freshwater
fish rainbow trout 51.2 0.02 0.015
FL Turf froshwat
ini/serjtz%:;tes water flea 55.0 0.02 - 0.014

* indicates an exceedance of Endangered Species Le

vel of Concern (LOC); RQ > 0.05

** indicates an exceedance of Endangered Species LLOC and Acute Restricted Use LOC; RQ > 0.10.

**¥¥ indicates an exceedance of Endangered Species
LOC; RQ > 0.50.

Table IV.e. Chronic RQs for Fish and Iny

LOC, Acute Restricted Use LOC; RQ > 0.10, and. Acute Risk

vertebrates Exposed to MITC.

freshwater fis No data submitted

freshwater water flea 25.0 0.29 0.01%*
invertebrates

estuarine/marihe fish No data submitted

f:stuarme/marme No data submitted

invertebrates

*indicates exceedance of Chronic LOC; RQ>1.0 |
**based on supplemental toxicity data without meas

ured concentrations of actual test solutions (but did include

static renewal and separate stability data); RQ may thus be an underestimate.

b. Vascular and Nonvascular Aquatic Plants
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No LOCs were exceeded for aquatic plant exposure to MITC (Tables IV.f. and IV.g.) with the
highest peak EEC, for California strawberries. Other scenarios modeled had substantially lower
peak EECs and would thus also not exceed LOCs.

Table IVf Acute RQs for aquatic plants exposed to MITC.

Algae (Scenedesmus subspicatus) 254.0 1.08 0.004

Duckweed (Lemna gibba) 590.0 1.08 0.002

Table IV.g. Acute RQs for listed aquatic plants exposed to MITC.

Algae (Scenedesmus subspicatus) No data submitted

Duckweed (Lemna gibba) 90.0 | 1.08 | 0.012

2. Non—tafget Terrestrial Animals
a. Birds

LDs¢/square foot values for parent dazomet were calculated using T-REX (version 1.2.3) at the
maximum application rate of 530 Ib/A. Calculations are made for three size classes of bird (20 g,
100 g, and 1000 g). The current model version calculations assume 100% unincorporated
product, although Table 3-2 of the 8/8/05 User’s Guide indicates that 15% unincorporated may be
used with broadcast incorporated. Thus, T-REX values have been multiplied by 0.15, since
dazomet is used with incorporation. Based on the resulting LDs(/square foot values, the Acute
Risk LOC, Acute Restricted Use LOC, and the Endangered Species LOC are exceeded for all
three size classes of birds.

TABLE IV.h. Avian Acute Risk Quotient Summary for Dazomet *>*

20 ‘ 135.5] ##**
100 21.29%**
1000 : 1.5] #%=*

? Acute toxicity threshold was LDsy =424 mg/kg-bwt.; T-REX generates weight-adjusted values for each weight
class. ‘
® Input and output for T-REX Ver. 1.2.3 are provided in attachment.
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TABLE IV.h. Avian Acute Risk Quotient

¢ LD50/sq. ft. values assume 15% unincorporated gra

* indicates an exceedance of Endangered Species Lev
** indicates an exceedance of Acute Restricted Use 1]
*+* indicates an exceedance of Acute Risk LOC, Acu
0.50.

b. Mammals

Summary for Dazomet ***

iules (Table 3-2 8/8/05 T-REX User’s Guide).

el of Concern (LOC); RQ > 0.10.

OC and Endangered Species LOC; RQ > 0.20.

te Restricted Use LOC and Endangered Species LOC; RQ >

LDso/square foot calculations are made in a similar manner as for birds above. For mammals
there are three size classes: 15 grams, 35 grams, and 1000 grams. Assuming 15%

unincorporation, the Acute Risk LOC, Acute
LOC are exceeded for all three size classes o

Restricted Use LOC, and the Endangered Species

f mamma._ls.

TABLE IV.i. Mammalian Acute Risk Quotient Summary for Dazomet *™*

35

1000

? Acute toxicity threshold was LDsy =415 mg/kg.bw.;]
class.
® Input and output for T-REX Ver. 1.2.3 are provided

32.05%**

2.59%**
I-REX generates weight-adjusted values for each weight

in attachment.

¢ LD50/sq. ft. values assume 15% unincorporated granules (Table 3-2 8/8/05 T-REX User’s Guide).

* indicates an exceedance of Endangered Species Lev
** indicates an exceedance of Acute Restricted Use L
*** indicates an exceedance of Acute Risk LOC, Acu
0.50. :

Granular dazomet converts to the gas MITC.
total amount of MITC generated could poten
foot analysis as above is calculated for MITC
aquatic assessment, the resulting LDso/square

el of Concern (LOC); RQ > 0.10.
OC and Endangered Species LOC; RQ > 0.20.
Re Restricted Use LOC and Endangered Species LOC; RQ >

As a strictly preliminary screen to see whether the
tially pose a risk to wild mammals, an LDsy/square
. Using the 212.2 Ib/A MITC equivalent used in the
> foot values are 1260 for 15 gram mammals, 667 for

35 gram mammals, and 54 for 1000 gram mammals. Thus, it is appropriate to examine inhalation

exposure as a potential source of exposure an
route of exposure of terrestrial wildlife to M]

Risk Quotients (RQs) were calculated using 1
meters from the treated fields of various sizes

d risk. Inhalation is expected to be the principal
TC. '

modeled estimated MITC concentrations for 0 to 100
5 (1 - 40 acres) (Table ITLh.). The Agency has not
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established level of concern thresholds for the interpretation of RQs calculated for inhalation
exposures. However, if the LOCs for acute mammalian oral wildlife risk are used to evaluate
these RQs, none are exceeded under the scenario of MITC volatilization and drifting to habitats
adjacent to treated fields at the predicted ISCST3 EECs for MITC in air (Table IV j.).

Table IV.j. Acute Risk Quotients for Mammalian Inhalation of MITC*

0 0.0025 0.003 0.0035 0.0038 0.004

25 0.0009 - 0.0015 0.002 0.002 0.0024
50 . 0.0006 0.0011 0.001 0.0016 0.002
100 0.0004 0.0008 0.00097 0.001 0.0015

*RQs calculated for maximum labeled application rate of 530 lbs ai/acre for tomato and strawberry. EECs listed
in Table I1Lh. :
® Acute toxicity threshold was LCso = 0.54 mg/L (540,000 pg/m?)

B. Risk Description - Interpretation of Direct Effects

The risk hypothesis states that the use of dazomet as a soil fumigant for pre-plant soil use is likely
to expose terrestrial and aquatic animals and plants to dazomet and/or MITC, with resulting
adverse effects. Based on available ecotoxicity data and predicted environmental exposures, this
ecological risk assessment supports the presumption of risk to birds and mammals from dazomet
granules and risk to fish and aquatic invertebrates from the degradate MITC.

Contamination of soil and the atmosphere following soil application of dazomet presents potential
exposure pathways for non-target terrestrial plants, birds, mammals and invertebrates. Surface
runoff and leaching of MITC following the rapid abiotic hydrolytic degradation of dazomet
presents the potential for acute exposures to non-target fish, invertebrates and vascular and non-
vascular plants in aquatic systems. MITC accounts for most of the fumigant activity by diffusing,
either as a gas or volatile liquid, upward through the interstitial spaces in the soil and killing
living organisms with which it comes in contact. MITC is highly toxic and results in the
disruption of biological functions of soil organisms. For example, MITC is highly reactive with
the nucleophilic centers such as thiol groups in vital enzymes of nematodes, and thus appears to
kill these organisms (Cremlyn, 1991). Dazomet is assumed to be toxic to all growing plants.
Current label precautions prohibit application within 3 - 4 feet of growing plants or closer than the
drip line of trees and large shrubs and during weather conditions that favor drift to non-target
plants.
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1. Risks to Aquatic Organiﬂ

Dazomet rapidly hydrolyzes to MITC; conse
runoff/leaching to adjacent bodies of water w
of MITC to nontarget aquatic organisms. Ris
plants) were assessed based on modeled EEC
ecological exposure to MITC/dazomet were ¢
employing the standard field pond scenario (
in aquatic organisms.

a. Fish and Invertebr

Toxicity studies demonstrate that the degrada
invertebrates, algae, and macrophytes follow
freshwater invertebrates produces adverse rej
unavailable to assess the chronic risk of MIT:
unavailable to assess the risk of MITC to mas
the toxic response would be similar to that of
modeled, it is assumed that MITC reaches su
assumption, the RQs calculated from the prec
exceed any LOCs for freshwater fish and inv
are some uncertainties related to PRZM/EXA
estimated concentrations of MITC in surface
calculated RQs may also be upper bound. Dt
remains an uncertainty.

ms

quently, in the conceptual model, surface

rere predicted as the most likely sources of exposure
sks to aquatic organisms (i.e. fish, invertebrates, and

s and available toxicity data. Aquatic EECs for the

estimated using PRZM 3.12/EXAMS 2.98

Table IILe.). MITC is not expected to bioaccumulate

ates

ite MITC is very highly toxic to freshwater fish,

ing acute exposure. Chronic exposure of MITC to
productive effects and parental mortality. Data are

C to freshwater fish. Acute and chronic data are
rine/estuarine organisms; howevet, it is assumed that
freshwater aquatic species. Under the scenarios
rface water via runoff and/or leaching. Based on this
licted PRZM/EXAMS EECs (Table IIl.e.) do not
ertebrates (Table IV.d). As described earlier, there
\(MS modeling of volatile chemicals. Therefore, the
water may be upper bound, and consequently the

e to insufficient toxicity data, chronic risk to fish

A study (Haendel, et al. 2004) examines the developmental toxicity of both metam sodium and

MITC in the zebrafish (Danio rerio). The 1(
hatching rate is reported to be 29 ppb for MI']
1.08 ppb for California strawberries, and eves
and although not an OPP guideline study, thi
developmental toxicity of MITC. It adds furt
stage testing of MITC under USEPA test gui

b. Aquatic Plants

LOC:s for aquatic plants are not exceeded bas
with MITC are needed to complete this asses

2. Risks to Terrestrial Orga

Terrestrial exposure to birds, mammals and t
granules and/or by inhalation of MITC. Agr

DAEL for both notochord defects and decreased

['C. This is above the EFED peak aquatic EEC of

n further above longer-term EECs. Nevertheless,

5 study raises potentially serious concerns about the
her weight to the identified need for fish early life-
lelines.

ed on available data, but additional toxicity data
sment.

nisms

errestrial invertebrates could occur orally as dazomet
icultural fields, forests, and terrestrial and aquatic
51




environments adjacent to treated crop areas may provide suitable habitat for numerous species of
birds, mammals, and plants. Risk was evaluated for direct effects to these organisms from
dazomet and/or MITC through ground deposition, volatilization and/or wind dispersion, and
leaching/surface runoff and for indirect effects to forests, wetlands, edge and riparian habitats.

a. Terrestrial Animals

Risk quotients for birds and mammals from exposure to granular dazomet are shown in the Risk
Estimation section above. Since the granules are applied to bare ground and foliar residues are
not expected, an LDsos/square foot analysis is conducted by EFED. Results indicate that both
birds and mammals may be exposed to a sufficient amount of granules to exceed Levels of
Concern (acute endangered species, acute restricted use, and acute risk). The calculations assume
15% of granules could be exposed from a broadcast incorporated use and that individual birds and
mammals could consume or be exposed via other routes (e.g., dermal) to the amount found in a
square foot. In the case of dazomet, substantial irrigation to move the pesticide into the soil,
convert the dazomet to MITC, and create a water seal to prevent or slow the upward movement of
MITC gas may also reduce exposure of wildlife to the dazomet granules.

While acceptable studies are available to assess the acute oral risk of dazomet to avian species,
reproduction studies with the bobwhite quail and mallard are considered supplemental and not
adequate for quantitative risk assessment. Nevertheless, substantial effects were seen, particularly
in the mallard study. Neither study is able to provide an overall NOAEL/LOAEL needed for risk
assessment. However, based on the proposed ground application of dazomet and its rapid
degradation to MITC, chronic exposure of birds to dazomet is not expected. Nevertheless,
reproductive effects from short-term exposure are still possible and new reproduction studies are
needed for risk assessment.

EFED’s second major concern with dazomet is the transformation to MITC, which is highly
volatile and can off-gas from treated fields and potentially expose a range of nontarget terrestrial
organisms as it moves and dissipates. In the Analysis section above, EFED used the screening-
level LD50/ft* method strictly as a preliminary step to see whether a focused inhalation analysis is
appropriate. If equivalent LOCs were not exceeded in this preliminary step that assumes
exposure to the entire quantity of MITC from a square foot at once, there would likely not be a
need for a refined analysis. However, based on the mammal acute inhalation data, equivalent
LOCs are far exceeded. Thus, risk quotients are then calculated based on the modeled air residues
(ISCST3). EFED in the past has not typically conducted inhalation analyses and does not have
established LOCs based on inhalation (existing acute LOCs for terrestrial wildlife use acute oral
or dietary data). |

As indicated in the Risk Estimation section, it appears that equivalent acute risk quotients for
inhalation would not be exceeded based on edge of the field (0 meter) air residues for a 40-acre
field. The model calculation does not specifically produce on-field, ground surface level air
residues. Also, residues (and risks) may be greater if multiple fields in an area are treated at the
same time. The uncertainty level in these analyses can be reduced with submission of ground-
level monitoring data (e.g., 3 inches) both within-field and edge-of-field, for maximum
application rates and standard seal application methods.
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The above assessment is limited to acute effects and exposure windows. Wild mammals may
have home ranges in the treatment area and may be exposed continuously and/or repeatedly as the

result of dazomet use on multiple fields over

day inhalation NOAEL for MITC is 20 pg/L

multiple days in any geographic area. The rat 28-
lower than the acute inhalation endpoint. The

|

maximum modeled acute air residue of 2230 pg/m® is equivalent to 2.23 pg/L, roughly 10X lower

than the 28-day NOAEL. Thus, air residues

from single fields treated sequentially over time may

not be enough to exceed effect levels. However, multiple fields on multiple days may produce
higher residues and risk. Longer-term air monitoring (e.g., 28 days) of MITC in areas of
widespread dazomet use would reduce the uncertainty of this rough estimate.

The above analysis is based on mammalian
analysis could be performed for birds, if the
inhalation toxicity data for MITC are availat
available for both mammals and birds, an ev|
might be extrapolated to the inhalation route
However, no acute oral toxicity data for MI]
limited to an assumption of equivalent sensil
exposure through inhalation. EFED feels th
physiological differences in the avian lung t}
the lung membrane when compared to mam
potential for adverse effects in mammals w

oxicity data for the inhalation route. A similar
necessary data were available. However, no

le for birds. If acute toxicity by the oral route were
aluation of the relative sensitivity via the oral route
to estimate an acute inhalation endpoint for birds.
['C are available for birds. Therefore, EFED is
ivity between birds and mammals for MITC

at such an extrapolation may not be protective, given
nat would tend to favor higher diffusion rates across
mals. Therefore, inhalation analyses that suggest a
1d also suggest potential risks to birds via the

inhalation route, but analyses not indicating rrisk to wild mammals would not necessarily be true

for birds also.

Although birds are mobile and some may ornly have a very brief exposure flying by, others may
have territories or nests in the area and be exposed more substantially and/or repeatedly. Repeat
exposures can occur since dazomet may be applied to different fields in a given geographic area
on different days. The uncertainty level can be reduced with this screening-level analysis by
submission of avian toxicity data, in addition to the above-cited ground-level monitoring data.
HED has indicated previously in a draft HIARC report (in relation to MITC from metam sodium)
that a chronic mammal inhalation study (de elopmental neurotoxicity study) with MITC is
needed. A sub-chronic/chronic avian 1nha1 ion study will enable EFED to address longer-term

exposure to birds as well.

EFED does not currently calculate RQs for non-target insects. An acute contact study (ID

#00001999) that included dazomet indicates
non-toxic to honey bees. Further, substanti
dazomet is applied to bare soil and not by fao
results in the disruption of biological functic
insect in the treated soil would likely be at h
MITC.

an LDs >24 pg ai/bee, indicating that it is relatively

al exposure of honey bees is not expected since

liar application. However, MITC is highly toxic and
ms of soil organisms; consequently, any non-target
igh risk of mortality from exposure to the degradate

b. Terrestrial and Semi-aquatic Plants
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Based on the labeled phytotoxicity of MITC on the treated fields, it is expected that non-target
plants off-site may also be a risk from off-gassed MITC Terrestrial plant guideline toxicity data
are needed to evaluate this risk.

3. Review of Incident Data

FIFRA 6(a)(2) incident data add lines of evidence to provide evidence that the risk predictions
from the screening level assessment are substantiated with actual effects in the field. Incident
reports submitted to EPA since approximately 1994 have been tracked by assignment of EIIS
(Environmental Incident Information System) in an Incident Data System (IDS). Fish, crawfish
and migratory eels were reportedly killed in a 2001 incident at a Virginia golf course, when heavy
rains followed a dazomet application (1012014-003). Similar exposure and effects could
potentially occur with application to agricultural fields. Another fish kill involving dazomet
occurred in 1993 in North Carolina in an agricultural setting. Granules were reportedly not disced
in, and rain followed (1003654-002). Another incident in Pennsylvania (1014993-001) involved
an overturned truck and both fish and invertebrates were reported killed. Although the second
incident above appears to have been a misapplication (failure to incorporate the granules), both
the first and second incidents show the potential for field applied dazomet to cause fish and/or
aquatic invertebrate kills if rain transports the material to water bodies. Based on EFED
modeling, the agent that probably killed the aquatic organisms is MITC.

Additionally, there have been reported incidents with metam sodium where it was claimed that
off-gassed MITC entered the air intake for fish farm aeration systems and killed fish. A similar
potential for risk would likely be present for dazomet, since it is also an MITC generator.

4. Endocrine Effects

Under the Federal Food, Drug and Cosmetic Act (FFDCA), as amended by the Food Quality
Protection Act (FQPA), EPA is required to develop a screening program to determine whether
certain substances (including all pesticide active and other ingredients) “may have an effect in
humans that is similar to an effect produced by a naturally-occurring estrogen, or other such
endocrine effects as the Administrator may designate.” Following the recommendations of its
Endocrine Disruptor Screening and Testing Advisory Committee (EDSTAC), EPA determined
that there was scientific basis for including, as part of the program, the androgen- and thyroid
hormone systems, in addition to the estrogen hormone system. EPA also adopted EDSTAC’s
recommendation that the Program include evaluations of potential effects in wildlife. For .
pesticide chemicals, EPA will use FIFRA, to the extent that effects in wildlife may help determine
whether a substance may have an effect in humans, and the FFDCA authority to require the
wildlife evaluations. As the science develops and the resources allow, screening of additional
hormone systems may be added to the Endocrine Disruptor Screening Program (EDSP).
Reproductive effects have been seen in some available reproduction studies with dazomet and/or
MITC.

5. Threatened and Endangered Species Concerns
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a. Action Area

For listed species assessment purposes, the action area is considered to be the area affected
directly or indirectly by the Federal action and not merely the immediate area involved in the
action. At the initial screening-level, the risk assessment considers broadly described taxonomic
groups and so conservatively assumes that listed species within those broad groups are collocated

with the pesticide treatment area. This me

s that terrestrial plants and wildlife are assumed to be

located on or adjacent to the treated site and [aquatic organisms are assumed to be located in a
surface water body adjacent to the treated site. The assessment also assumes that the listed
species are located within an assumed area which has the relatively highest potential exposure to
the pesticide, and that exposures are likely to decrease with distance from the treatment area.

Section I1.A.4 of this risk assessment prese

s the pesticide use sites that are employed to

establish initial location of species with treatment areas.

If the assumptions associated with the scre

5
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species in that taxa (for direct effects), and no further refinement of the action area is necessary
(assumptions include a complete data set for that taxa). Furthermore, RQs below the listed
species LOCs for a given taxonomic group indicate no concern for indirect effects upon listed
species that depend upon the taxonomic grotip covered by the RQ as a resource. However, in
situations where the screening assumptions lead to RQs in excess of the listed species LOCs for a

given taxonomic group, a potential for a "m
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In addition to these taxonomic groups, it is assumed that dazomet and/or MITC may pose a direct
risk to terrestrial and semi-aquatic plants as well as terrestrial invertebrates (e.g., insects), due to
the broad spectrum of target organisms that this fumigant is intended to control. Based on
incident data, fish and other aquatic organisms may also be at risk. Should estimated exposure
levels occur in proximity to listed resources, the available screening level information suggests a
potential concern for direct effects on listed species within these taxonomic groups listed above
associated with the use of dazomet as described in Section I1. A 4.

2. Probit Dose Response Relationship

An analysis has been conducted of the probability of individual mortality at an LOC of 0.1, the -
acute endangered species LOC for terrestrial wildlife. It is recognized that extrapolation of very
low probability events is associated with considerable uncertainty in the resulting estimates. The
analysis uses the EFED spreadsheet IECv1.1.xls, developed by EFED (USEPA, 2004).

For birds, a bobwhite quail LD, of 424 mg/kg (MRID 423651) is used for the assessment of acute
risk from exposure to dazomet granules. A probit slope (6.7) and 95% confidence interval (-3.7 -
17.2), rounded off, are provided in the DER for the data set (although not used, as noted below).
Based on these inputs and an assumption of a probit dose response relationship, the IEC
spreadsheet indicates an estimated chance of individual mortality associated with the listed
species LOC of 0.1, the acute toxic endpoint for birds, of approximately one in 9.54E+10. To
explore possible bounds to this estimate, the upper and lower values for the mean slope estimate
were used to calculate upper and lower estimates of the effects probability associated with the
listed species LOC. These values are approximately one in 1.00E+00 and one in 1.00E+16 (10°,
default limit of Excel reporting).

However, it should be noted that the moving average (and not the probit method) was selected in
the DER for the statistical analysis, due to a poor goodness of fit probability with the probit
method. Thus, although the Agency has assumed a probit dose response relationship in
establishing the listed species LOCs, the available data for the toxicity study generating RQs for
this taxonomic group do not statistically support a probit dose response relationship (p < 0.05)
and so the confidence in estimated event probabilities based on this dose response relationship
and the listed species LOC is low.

An analysis has been conducted of the probability of individual 