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DATE: June 25, 2009
SUBJECT: RESPONSES TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY

COMMENTS ON THE AIR DISPERSION MODELING SECTIONS OF THE
METHYL IODIDE EXPOSURE APPRAISAL DOCUMENT (VOLUME 1)

This memorandum contains the Environmental Monitoring (EM) branch responses to the

U.S. Environmental Protection Agency (EPA) comments on air dispersion modeling sections of
the methyl iodide exposure appraisal document, volume Il of three volumes comprising the
Department of Pesticide Regulation (DPR) Risk Characterization Document (RCD). Each

U.S. EPA comment is in bold italics, followed by the EM response

Page 19. “I. Introduction/Section B. Federal Regulatory History (page 4): It is indicated a
draft risk assessment was completed by the EPA in 2006 and a final assessment was
completed in 2007. More accurately, the 2006 was a final risk assessment and the 2007
version was a revised risk assessment based on the availability of additional data an updated
analytical methods. There is also no mention about the FIFRA Scientific Advisory Panel
Review of the PERFUM air model ...”

With reference to the PERFUM model, while U.S. EPA extensively used the PERFUM model for
the fumigant reregistration eligibility decisions, no document was issued by EPA presenting

a through quantitative evaluation. The PERFUM model concepts and basic framework was
evaluated by the Scientific Advisory Panel (SAP) and found to be “scientifically sound.” See
<http://www.epa.gov/scipoly/SAP/meetings/2004/august1/august2425minutes.pdf> for minutes of
that meeting. However, the SAP did not put the model through a detailed quantitative verification.
DPR staff, during review of the methyl bromide commodity modeling discovered a significant
error in the structure of the PERFUM input code related to stack releases (Barry, 2006, attached).
Although this portion of the model is not related to soil fumigation, it does illustrate the
importance of thoroughly evaluating models before use.

DPR staff has performed a thorough evaluation of the soil fumigant 24-hour averaging time on an
older version of the PERFUM model (Barry and Johnson, 2005, attached). No other averaging
times were evaluated and DPR staff has not evaluated the air concentration distribution generation
portion of the model.
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Appendix Il includes a comparison of U.S. EPA’s approach and DPR’s approach. The review of
the PERFUM model is mentioned there.

Page 21. “Exposure Assessment/Section B. Bystander Exposures (Pages 32-36): The same
volatility data which were included in the Agency’s 2007 risk assessment were used in the
DPR assessment. The calculated flux values appear reasonable and appropriate for the
approaches used in the assessment. It should be noted that additional field volatility data
were generated under a recent Experimental Use Permit for iodomethane (i.e., EPA MRIDs
472952-02, -03, -04) that utilized higher barrier agricultural films, reduced application rates,
and a patented pulse application system (i.e. Symmetry). The results of this study indicate
that emissions were greatly reduced compared to the studies used by DPR and in the 2007
Agency assessment.”

The U.S. EPA approach appears to consider risk assessment and risk mitigation in the same
document. DPR’s approach separates risk assessment from risk mitigation. Thus, mitigation
methods are not under consideration in the Risk Assessment process. The current federal label
requires a generic tarp. Thus, specialized tarps are mitigation measures and, as such, were not
considered in this phase.

Page 21. “Exposure Assessment/Section B. Bystander Exposures (Pages 32-36):... One
major difference between the Agency and DPR assessments is that DPR used a deterministic
modeling approach based on the use of the ISCST3 model coupled with a static weather
conditions and wind vectors faced downwind 100 percent of the exposure duration. These
environmental conditions are not realistic in the majority of situations.”

Screening methods are acceptable and appropriate to produce air concentration estimates. DPR
has used this approach since 1992 when mitigation measures in the form of buffer zones were
developed for methyl bromide. Because of the long history of use, screening methods used at DPR
are well understood and characterized. In fact, the document “Screening Procedures for
Estimating the Air Quality Impact of Stationary Sources, Revised (EPA-454/R-92-019)” is
currently on the U.S. EPA Support Center for Regulatory Atmospheric Modeling Web site at
<http://www.epa.gov/scram001/guidance_permit.ntm>. This document includes methods for
estimating screening level air concentrations for area sources and has an update that specifically
applied to screening estimates for area sources at:
<http://www.epa.gov/scram001/guidance/guide/scrupd.pdf>. Thus, it is still a U.S. EPA accepted
method. Screening methods produce reasonable worst-case estimates.

DPR is interested in model results from reasonable worst case meteorological conditions. The set
of screening meteorological conditions DPR has used are included in the matrix of combinations
recommended in the SCREEN3 model User’s Guide at:
<http://www.epa.gov/scram001/userg/screen/screen3d.pdf>. Although DPR did not use
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SCREENS3, because it is the screening version of the ISC model, the results would have been
identical.

The U.S. EPA Screening Procedures document states: “The simple screening procedure (Phase 1) is
applied to determine if the source poses a potential threat to air quality. The purpose of first applying
a simple screening procedure is to conserve resources by eliminating from further analysis those
sources that clearly will not cause or contribute to ambient concentrations in excess of short-term air
quality standards or allowable concentration increments. A relatively large degree of “conservatism”
is incorporated in that screening procedure to provide reasonable assurance that maximum
concentrations will not be underestimated.”

This is exactly the stage that DPR is at with lodomethane. DPR uses the screening method at this
stage of evaluation.

As discussed above, the document “Screening Procedures for Estimating the Air Quality Impact
of Stationary Sources, Revised (EPA-454/R-92-019)” is currently on the U.S. EPA Support
Center for Regulatory Atmospheric Modeling Web site. The meteorological conditions used to
product the air concentrations are not “artificial.” They are screening meteorological scenarios
that can, and do, occur.

The U.S. EPA comment regarding the screening level weather: *...a static weather conditions
and wind vectors faced downwind 100 percent of the exposure duration...” is a
misunderstanding of the screening level meteorological conditions. The estimated air
concentration is tied directly to the flux averaging time, not the “apparent” time step of the model.
In the context of a 24-hr screening air concentration estimate based on a 24-hr time weighted
average flux, the wind direction for the weather is interpreted as a predominant (or average)
direction.

Page 21. “Exposure Assessment/Section B. Seasonal Exposure (page 36): Seasonal exposures
were calculated for repetitive exposures over longer intervals that "'reflect the reality of
changing wind directions,” DPR estimated 2 week TWA concentrations by calculating
average 24 hour flux over a 2 week period then ""adjusting with a time-scaling factor' which
was derived using peak to mean theory based on empirical and theoretical studies (Barry
2008b).”

The two-week average is for a receptor at a particular location. The two-week air concentration
incorporates expected fluctuations in plume location and atmospheric conditions over that
averaging time. Peak-to-mean theory is a technique commonly used in the air pollution regulatory
community. The theoretical foundation of “peak-to-mean” methods dates back to 1921 in the
work of G.I. Taylor’s concepts of diffusion by continuous motion. The first major paper
addressing the peak-to-mean concept was published in 1959 by Gifford. The method was further
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developed by Hino in 1968 and is referenced specifically by Turner in his 1994 text entitled
“Workbook of atmospheric dispersion estimates.” Furthermore, the peak-to-mean adjustment
concept is used by U.S. EPA in the 1992 document Screening Procedures for Estimating the Air
Quality Impact of Stationary Sources, Revised (EPA-454/R-92-019) in the same manner as
applied by DPR. This method has been used routinely to obtain long-term averages from shorter
averaging time air concentrations. The Barry (2008b) document is attached for reference.

U.S. EPA. Exposure Assessment/Section B. Seasonal Exposure (page 37): In Table 13

DPR ... Additionally, as commented on above, the Agency is not using the deterministic air
modeling approach used by DPR but instead completed such calculations using the
PERFUM model.

This comment is addressed in responses shown above.

Page 23. I11. Exposure Appraisal/Section C. Estimation of Application Site Air
Concentrations (pages 44-46):... Finally, the factors with can potentially impact emissions
have been examined in great detail by the Agency (see www.regulations.gov under docket
EPA-HQ-OPP-2005-0123-0467). It is recommended that this document be considered in
further revision to the DPR risk characterization document.”

DPR staff previously reviewed this document and posted comments to the appropriate dockets.
The review (Sanders, 2008) is attached for reference. In addition, the EPA document includes
numerous studies that DPR has reviewed and rejected for use in the DPR VOC program. Those
rejected studies are not eligible for use in exposure appraisals. The reasoning and factors leading
to each study rejection can be found in the memorandum Barry et al. (2007) at:
<http://www.cdpr.ca.gov/docs/emon/pubs/ehapreps/analysis_memos/emission_rating_app4.pdf>.

The DPR review of the U.S. EPA factors document and the use of studies that DPR has rejected
by U.S. EPA to derive the multipliers require that DPR not consider those multipliers for reducing
flux values that were actually measured in accepted field studies.

Page 25. “Appendix I11. Comparison of Calculated Air Concentrations (pages 74-75): In this
section DPR commented that both ISCST3 and PERFUM were used to calculate air
concentrations for various field sizes, application rates, application methods and distances
from the field. A comparison was provided between the EPA estimated emission ratio values
and the DPR estimated emission ratio values. Minor differences were observed except for
that calculated for the Oxnard California tarped raised bed study. A few comments of note
are (1) that 3 additional emissions monitoring studies were not considered (i.e., Guadalupe
CA tarped raised bed application and drip irrigation application and a Camarillo CA drip
irrigation application); (2) the EPA is no longer using deterministic approaches for air
modeling based on ISCST3 but is using the PERFUM model with accounts for 5 years of
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weather data fluctuation; and (3) it appears DPR is apparently confusing modeling
constructs which have been used by the Agency because it indicates “U.S. EPA used the
whole field approach” which, in fact not true if ISCST3 is the basis for this comment
because the premise of that approach is one of the worst weather condition 100 percent of
the exposure duration. The **whole field" output is an aspect of the kinds of results which
are available from the PERFUM model which is not referenced anywhere else in this section
of the document by DPR. Finally, it should also be noted that all PERFUM outputs were
considered in the ultimate decision regarding iodomethane by the Agency in order to
provide for a broader consideration of the possible risks associated with its possible use.
Finally, as noted above, additional data have been developed for iodomethane using reduced
application rates and barrier films which greatly reduce emissions that have not been
considered by DPR in their assessment that could provide additional viable agricultural
production practices to growers.

(1) The three monitoring studies listed above were considered. Analysis of those studies are
shown in Barry 2008a (attached).

(2) Comment regarding the use of the screening mode approach are addressed above.

(3) The meaning of this comment is not clear. However, it is clear that U.S. EPA did use the
whole field output in their decision making, along with other factors. DPR staff performed an
evaluation of the whole field method. That analysis is attached for reference (Barry and Johnson,
2008).

The additional data referenced by U.S. EPA are new mitigation methods, including new tarp
materials. Mitigation methods not currently labeled are not under consideration in the DPR Risk
Assessment process. The current federal label requires a generic tarp. Thus, specialized tarps are
mitigation measures and, as such, were not considered in this phase.

Pages 25-26. “Appendix I11. Why DPR Does Not Use the PERFUM model (pages 75-76):
DPR acknowledges the PERFUM model in this comment but indicates its review of the code
associated with this model was incomplete at the time this assessment was completed so it
was not used. The Agency has considered a code level evaluation of the PERFUM model but
at this point in time has, like OPR, not completed such an effort. Over the period of the past
several years the Agency has however, identified several programming errors or other fixes
in PERFUM which have been presented to the developer who has subsequently modified the
program and recompiled it as updated versions.

Additionally, from a theoretical context, the FIFRA SAP has acknowledged the validity of
the approach. The PERFUM model provides a variety of outputs so one would expect a
concurrence of the ISCST3 approach at outputs which represent the highest percentiles of
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exposure and this is in fact observed. This is another indication that PERFUM is adequate
as a tool for calculating buffer estimates. Finally, the Agency is aware that some level of
review of the PERFUM code has been completed by DPR but no acknowledgement of this
process has been included in the DPR RCD even though it may be still somewhat
incomplete. It would be a more balanced consideration of the modeling approaches if the
preliminary results of this analysis was included in the RCD especially if no major issues
were identified or, conversely, if DPR had identified substantive issues at the code level for
PERFUM.”

While U.S. EPA extensively used the PERFUM model for the fumigant reregistration eligibility
decisions, no document was issued by EPA presenting a through quantitative evaluation. The
PERFUM model concepts and basic framework was evaluated by the SAP and found to be
“scientifically sound.” See
<http://www.epa.gov/scipoly/SAP/meetings/2004/august1/august2425minutes.pdf> for minutes of that
meeting. However, the SAP did not put the model through a detailed quantitative verification. DPR
staff, during review of the methyl bromide commodity modeling discovered a significant error in the
structure of the PERFUM input code related to stack releases (Barry, 2006). Although this portion of
the model is not related to soil fumigation, it does illustrate the importance of thoroughly evaluating
models before use.

DPR staff has performed a thorough evaluation of the soil fumigant 24-hour averaging time on an
older version of the PERFUM model (Barry and Johnson, 2005, attached). Thus, DPR staff has
confidence in the results when using the PERFUM maodel in this context. No other averaging
times were evaluated and DPR staff has not evaluated the air concentration distribution generation
portion of the model.

The risk characterization document objective is to identify unacceptable risks. DPR believes that
the additional information obtainable with the use of PERFUM is more appropriately
implemented at the mitigation phase.

Page 26. “Appendix I11. Buffer Zones (page 76). A discussion was provided by DPR
describing how PERFUM outputs contain both whole and maximum buffer distances. The
comments provided also indicate that the Agency based its determination of buffer distances
solely on the whole field buffer statistics provided by PERFUM. They also present failure
rates for other chemicals including methyl bromide, metam sodium, and chloropicrin but it
is not clear how they were determined. In fact, the Agency did consider the whole field
buffer statistic for iodomethane but other criteria were considered as well including other
PERFUM outputs (i.e., maximum buffer statistic and the air concentration outputs by
distance rings), incident rates for similar chemicals where the anticipated use of
iodomethane might fill a niche (e.g., methyl bromide), and the available monitoring data
itself. The probability of a series of sequential factors which could lead to severe deleterious
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health effects (e.g., possibility of fetal loss) was also considered in the determination of the
ultimate buffer distances which were applied to iodomethane. The latter factor was also
acknowledged by DPR in their risk characterization piece as described above. In summary,
the deterministic approach for calculating buffer distances is legitimate but does not provide
as broad of a information base for risk managers to consider in the formulation of their
decisions as opposed to the use of PERFUM which provides a variety of outputs which can
be considered by risk managers including results for the highest percentiles of exposure that
emulate those calculated by DPR (e.g., maximum buffer distances at the highest percentiles
of exposure).”

It is noted that U.S. EPA acknowledges the deterministic approach (screening approach) is
legitimate. DPR’s reasoning for justification of the screening approach at this stage of a analysis
concerning methyl iodide is explained in responses above.

The analysis, Barry and Johnson (2008), is attached to answer questions related to the failure rates
in this comment. However, a discussion of buffer zones or other mitigation measures is
inappropriate for an exposure assessment. The buffer zone section has been deleted.

Page 26. “Appendix I11. Intermediate and Annual Bystander Expsoure Estimates (page 76):
The consideration of seasonal exposures is presented in this section. DPR indicates that U.S.
EPA "did not include an estimate of potential community exposures’ but that it did
compare "'iodomethane to the ambient air levels that were quantified for methyl bromide.*"
DPR utilized a modeling approach instead to estimate the exposure of an individual at a 152
meter buffer zone over the course of a 2 week period. The Agency does not concur with this
approach for the reasons outlined above in responses focused on Sections 11.B & 11.C (pages
36 & 38 of the document).”

The portions of these comments pertaining to the model estimated air concentrations were
addressed in the responses above.

Page 30. “Attachment C: US EPA Review Comments on DPR lodomethane Environmental
Fate Assessment. ... 1. p 35 (Tables 12 and 13) — Utilization of time-averaged flux, as listed
in Table 12, to determine estimated exposure concentrations in air is not consistent with
present EPA policy regarding risk assessments. The flux profile, measures at specific time
intervals over time, is used in dispersion models to predict estimated exposure
concentrations in air. Although a short-term averaging period (e.g., 4 hours) is often selected
corresponding to the exposure time in an acute toxicity study in the concentration profile,
the measured flux at each sampling period is complied from the field study and matched
sequentially to 5 years worth of hourly meteorological data using the PERFUM model in
order to obtain estimate exposure concentrations in air. This process was established in the
2004 SAAP, “Fumigant Bystander Exposure Model Review: Probabilistic Exposure and
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Risk model for FUMigants (PERFUM) Using lodomethane as a Case Study.” While
CALDPR’s approach using ISCST3 with static meteorological data provides a conservative
estimated exposure concentration in air, the Office of Air Quality Planning and Standard’s
Guideline on Air Quality Models (Appendix W) recommends that additional refinement by
way of 5-years worth of metorological data in the determination of estimated exposure
concentrations. Therefore, CALDPR should incorporate this type of method into the
ISCST3 model and the health risk assessment.”

DPR uses screening level methods at the initial risk assessment stage. Additional refinements are
made during the mitigation stage.

Screening methods are acceptable and appropriate to produce air concentration estimates. DPR
has used this approach since 1992 when mitigation measures in the form of buffer zones were
developed for methyl bromide. Because of the long history of use, screening methods used at DPR
are well understood and characterized. In fact, the document “Screening Procedures for
Estimating the Air Quality Impact of Stationary Sources, Revised (EPA-454/R-92-019)” is
currently on the U.S.EPA Support Center for Regulatory Atmospheric Modeling Web site at:
<http://www.epa.gov/scram001/guidance_permit.ntm>. This document includes methods for
estimating screening level air concentrations for area sources and has an update that specifically
applied to screening estimates for area sources at:
<http://www.epa.gov/scram001/guidance/guide/scrupd.pdf>. Thus, it is still a U.S. EPA accepted
method. Screening methods produce reasonable worst-case estimates.

DPR is interested in model results from reasonable worst case meteorological conditions. The set
of screening meteorological conditions DPR has used are included in the matrix of combinations
recommended in the SCREEN3 model User’s Guide at:
<http://www.epa.gov/scram001/userg/screen/screen3d.pdf>. Although DPR did not use
SCREENS, because it is the screening version of the ISC model, the results would have been
identical.

The U.S. EPA Screening Procedures document states: “The simple screening procedure (Phase 1) is
applied to determine if the source poses a potential threat to air quality. The purpose of first applying
a simple screening procedure is to conserve resources by eliminating from further analysis those
sources that clearly will not cause or contribute to ambient concentrations in excess of short-term air
quality standards or allowable concentration increments. A relatively large degree of “conservatism”
is incorporated in that screening procedure to provide reasonable assurance that maximum
concentrations will not be underestimated.”

This is exactly the stage that DPR is at with lodomethane. DPR uses the screening method at this
stage of evaluation.
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As discussed above, the document “Screening Procedures for Estimating the Air Quality Impact
of Stationary Sources, Revised (EPA-454/R-92-019)” is currently on the U.S. EPA Support
Center for Regulatory Atmospheric Modeling Web site. The meteorological conditions used to
product the air concentrations are not “artificial.” They are screening meteorological scenarios
that can, and do, occur.

The use of five years of meteorological data is not required in the screening phase, it is a
refinement that will be considered in the mitigation phase.

Attachments
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SUBJECT: DEVELOPMENT OF SUB-CHRONIC AIR CONCENTRATION ESTIMATES
ASSOCIATED WITH A SINGLE FUMIGANT APPLICATION

Background

The Worker Health and Safety (WHS) branch previously requested air concentration estimates
associated with a single fumigant for various sample averaging times less than or equal to

24 hours (hrs) (Barry, 2008). Estimates for iodomethane and chloropicrin were produced for use
in the WHS exposure appraisals. The exposure appraisals also include sub-chronic exposure
scenarios. Thus, two-week air concentration estimates were requested. For both chloropicrin and
iodomethane. In addition, 30-day iodomethane air concentration estimates were requested for
comparison with the Air Resources Board (ARB) ambient air concentration data for

methyl bromide because the use pattern of iodomethane is expected to be similar to

methyl bromide. Thus, the ARB methyl bromide ambient monitoring results can be used

as a surrogate for the eventual iodomethane ambient air concentrations.

Methods

The sub-chronic exposure air concentration estimates were produced by extension of the 24 hr
air concentration estimates (see Barry, 2008). The same single study flux profiles were used to
produce flux profiles of 2-week (chloropicrin and iodomethane) and 30-day duration
(iodomethane only). The chloropicrin study flux profiles were based on two-week field studies
and were adequate without fitting or extrapolation. Flux profiles for five application methods are
available: broadcast/untarp, bed/untarp, bed/tarp, broadcast/tarp, and bed/drip/tarp. (Beard et al.,
1996; Rotandardo, 2004). The broadcast/tarp application method has three flux profiles from
three separate field studies in Arizona, Washington, and Florida (Table 1).

For iodomethane WHS requested both 2-week and 30-day estimates (Table 2). As part of the
registration process the registrant conducted eight studies to characterize the flux profile of
iodomethane following application to soil by three different methods: broadcast/tarp, bed/tarp,
and drip/tarp (Baker et al., 2001; Baker et al., 2002a; Baker et al., 2002b; Baker et al., 2003;
Baker et al., 2004a; Baker et al., 2004b; Baker et al, 2004c). In contrast to the chloropicrin
studies, the iodomethane studies were conducted to 10 or 11 days. Consequently, in order to
estimate 2-weeks or 30-days, a three parameter lognormal function was fit to the 10 or 11 days
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iodomethane flux profiles. This function was integrated from the end of measured values out to
14 days or 30 days and the resulting integration added to the measured flux in order to extend the
flux estimates out to 2-weeks or 30-days (Table 3).

The procedure to estimate the 2-week and 30-day average air concentration was a follows:

1. Simulate the generic 24-hr centerline downwind air concentrations based on the
100ug/m?sec generic flux.

2. Adjust the generic 24-hr air concentration to 2-week or 30-day average air concentration.
This is the averaging time adjustment factor (development of this adjustment factor will be
presented below).

3. Develop each application method flux profile so that it extends for the 2-week or 30-day
interval. This is the flux profile development.

4.  Calculate the average 24-hr flux over that period and divide by 100. This number
represents the average flux on any given day over the 2-week or 30-day interval scaled to
the 100ug/m?sec generic flux.

5.  Multiply the 2-week or 30-day average air concentration by the scaled average 24-hr flux
to obtain the estimated 2-week or 30-day air concentration for a particular study. This
estimates represents the 2-week or 30-day air concentration for an application made at the
application rate used in the study.

6.  Adjust the 2-week or 30-day air concentration estimate for a particular study to obtain
estimates for application rates other than that used in the study.

These steps are illustrated in the EXCEL spreadsheets for iodomethane and chloropicrin in
Appendix A.

1.  Simulate the generic 24-hour centerline downwind air concentrations

These generic 24-hour centerline downwind air concentration estimates are produced using the
100ug/m?sec generic flux and the Department of Pesticide Regulation (DPR) standard weather
conditions of 1.4 m/s and C stability. See Barry (2008) for method details.

2. Averaging time adjustment factor

The adjustment factors to obtain the 2-week and 30-day average air concentrations from the
generic 24-hr air concentrations were derived based upon the U.S. Environmental Protection
Agency (EPA) Modeling Guidelines. The 2-week and 30-day average air concentration is the air
concentration that would be measured by an air sampler at a particular spot if that air sampler
continually drew air over the 2-week or 30-day sampling period.
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The basic equation relating air concentrations averaged over different sampling times can be
found in Turner (1994) and was reviewed in Barry (2000):

t./\
X=X« t

where:

. = base concentration
. = desired concentration

tx = base averaging interval (shorter interval)
t; = desired averaging interval (longer interval)
p = power law exponent

The adjustment factor, or multiplier is the portion of the equation shown below:

A

The value of p, the power law exponent varies, depending upon the range of averaging times of
interest. For example, in U.S. EPA air toxics modeling guidelines (U.S. EPA, 1992a; U.S. EPA,
1992b) the value of p is between 0.096 and 0.29 to obtain the recommended multiplier for
adjusting a 1 hr air concentration to between a 3 hr and an annual air concentration. The
progression of the values of p and resulting multipliers for adjusting a 1 hour air concentration
are shown below:

Averaging

Time Exponent Multiplier
3hr p =0.096 0.9

8 hr p=0.17 0.7

24 hr p=0.28 0.4
annual p=0.28 0.08

For the sub-chronic exposure assessment an average 24 hr air concentration will be adjusted to a
2 week or a 30 day air concentration. Based upon the above relationships, p = 0.28 is the
appropriate exponent value for these adjustments. The multipliers are 0.48 for 2 weeks and 0.39
for 30 days. The justification for this exponent value and the multipliers is shown below.
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First, to conform to the U.S. EPA exponent values, adjustment of the 1 hr to 24 hr is as follows:

0.28
multiplier;, . =(%4) =0.41
The 1 hr to 2 weeks (336 hrs) multiplier:

multiplier,, | . - (%36)0'28 =0.196

The 1 hr to 30 days (720 hrs) multiplier:

multiplier,,, , o - (%20)0'28 =0.158

By extension of the equation -

The 24 hr to 2 weeks (336 hrs) multiplier:

0.28
multiplier,,, . e, - (2%36) =0.48

The 24 hr to 30 day (720 hr) multiplier:

o 0.28
multiplien,y, o - (24450) =039

The ratio of the 24 hr multiplier to the 2 week multiplier and the 24 hr multiplier to the 30 day
multiplier illustrates that p = 0.28 is the appropriate multiplier for adjusting a 24 hr air
concentration to averaging times between 24 hrs and annual:

1hr — 336hr :1hr —» 24hr =0.196/0.41=0.48

1lhr — 720hr : 1hr — 24hr =0.158/0.41=0.39
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3. Flux profile development

Table 3 shows a summary of the subchronic flux estimates for iodomethane. Two of the studies
(Guadalupe, drip/tarp and Oxnard, bed/tarp) measured flux that projected 100 percent loss of the
applied mass within the 10 days of the application. These measured flux profiles were used “as
is” and zeros were used to fill in the remaining days out to 30 days.

For the remaining iodomethane studies a 3 parameter log-normal function was fit to the
measured daily flux and used to extend the flux profiles to 30 days. The function was integrated
from the end of measured values to 14 days. The resulting flux was added to the measured flux
to estimate the 2-week cumulative flux. Similarly, the function was integrated from the end of
measured values to 30 days and the result was added to the measured flux to estimate the 30 day
cumulative flux.

4.  Calculate the average 24-hr flux over the desired period

This number represents the average flux on any given day during the 2-week or 30-day interval.
Where necessary the 2-week and 30-day average 24-hr flux estimates were adjusted to prevent
projected mass loss from exceeding applied mass. Final flux estimates are shown in Table 3.

5. Multiply the 2-week or 30-day average air concentration by the scaled average 24-hr
flux to obtain the estimates 2-week or 30-day air concentration for a particular study

This adjustment scales the generic 2-week or 30-day average air concentration from the

100 ug/m?sec generic flux to the flux observed for the actual study application rate. It is
accomplished by dividing the average 2-week or 30-day flux by the 100ug/m?sec generic flux to
get a scaled flux value. The generic concentrations are multiplied by the scaled flux value to
estimate the 2-week or 30-day air concentration for an application made at the application rate
used in the study.

6.  Adjust the 2-week or 30-day air concentration estimate for a particular study to
obtain estimates for application rates other that that use in the study

Since air concentrations are assumed to be proportional to flux and flux is assumed to be
proportional to application rate, 2-week or 30-day air concentration estimates for other
application rates can be obtained by applying an adjustment factor that expresses the desired
application rate as a proportion of the study application rate.
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Results

Appendix A shows results of the procedure for both Chloropicrin and lodomethane. Appendix B
shows the 3 parameter log-normal fits to develop the lodomethane flux profiles. Appendix C
contains the Chloropicrin and lodomethane flux profiles used to calculate the average 24-hr flux

values.
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Table 1. Summary of application rates and flux estimates from chloropicrin studies used to
estimate off-site air concentrations.

Study Application Study Effective 2-week

Study Application Rate? Broadcast 24 hr

Location Method (Ib/acre) Application Rate average flux
(Ib/acre) (ug/m’sec)

Arizona Broadcast/Untarp 171 171 10.39

Arizona Bed/Untarp 149 86 5.39

Arizona Broadcast/Tarp 332 332 12.37

Arizona Bed/Tarp 377 189 21.45

Washington | Broadcast/Tarp 343 343 9.54

Florida Broadcast/Tarp 346 346 12.33

California Bed/Drip/Tarp 300 156 2.24

% This application rate is the “treated acre” rate. For broadcast application methods the Study
Application Rate and the Study Effective Broadcast Application Rate will be the same. For bed
type applications an adjustment must be made to the Study Application Rate to account for the
portions of the field that are untreated
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Table 2. lodomethane studies used to estimate off-site air concentrations.

Study Study
Anplication Treated Effective 175 Ib/acre | 87.5 Ib/acre
Study Rﬁetho q Acre Broadcast | Adjustment | Adjustment
Application | Application Factor Factor
Rate® Rate
Watsonville, | 5 - dcast/Tarp 252 252 0.69 0.35
California
Manteca, | g - dcast/Tarp 242 242 0.72 0.36
California
LaSelva
Beach, Drip/Tarp 235 162 1.08 0.54
California
Camarillo, .
California Drip/Tarp 175 119 1.47 0.74
Guadalupe, .
California Drip/Tarp 174 139 1.26 0.63
Oxnard, | gogrTarp 244 171 1.02 0.51
California
Guadalupe, | go oy 179 143 1.22 0.61
California

a. This application rate is the “treated acre” rate which is only the treated soil area excluding
nontreated areas such as furrows. For broadcast application methods the Study Application Rate
and the Study Effective Broadcast Application Rate will be the same. For bed type applications
an adjustment must be made to the Study Application Rate to account for the portions of the field
that are untreated.



Appendix A

lodomethane - 2 week concentrations

vol 52875-026

Manteca
24hr 2 week Field Study
feet metersgeneric congeneric conc 242 |bslac
10 3.04 2589.13 1242.78 274.65
50 15.2 2350.75 1128..6 249.37
100 30.4 2018.72 968.98 214.15
300 91.2 1373.99 659.52 145.75
500 152 1083.24 519.96 114.91
### 760  379.24 182.04 40.23

2 week adj* 0.48

flux adjustment 0.221

app rate multiplier#

175 Ibs/ac
197.75
179.54
154.18
104.94
82.74
28.97

0.72

vol 52875-007
Watsonville

Field Study

252 Ibs/ac 175 Ibs/ac
168.77 116.45
153.23 105.73
131.59 90.80

89.56 61.80
70.61 48.72
24.72 17.06
0.1358

0.69

* this adjustment converts the generic 24hr conc to a generic 2week conc
** this adjustment converts the 2 week generic air concentration (based on 100ug/m2sec) to an air concentration based on average 24hr flux over the 2 week flux profile from the study. e.g. from Table 3: 0.221=(22.1ug/m2sec)/(100ug/m2sec) and (0.221)*(1242.78) = 274.65ug/m3
# this multiplier scales the concentrations from the study to the desired application rate e.g.: (0.72)*(274.655) = 197.75

the multiplier is calculated as: 175/242 = 0.72 and scales the application rate from 242Ib/ac to 175Ib/ac

Any additional broadcast application rates can be obtained by calculating the app rate multiplier.

Concentrations shown are model results and 2 decimal places are retained to minimized rounding differences in calculations

162 Ibs/ac 175 Ibs/ac 87.5 Ibs/ac

vol 52875-056
LaSelva Beach
Field Study
90.35 97.58
82.03 88.59
70.45 76.08
47.95 51.78
37.80 40.82
13.23 14.29
0.0727

1.08

Concentrations should be rounded to 2 significant figures for use in the Exposure Appraisal

48.79
44.30
38.04
25.89
20.41
7.15

0.54

vol 52875-063
Camarillo
Field Study
119 Ibs/ac
114.09

103.58

88.95

60.54

47.73

16.71

0.0918

175 Ibs/ac
167.71
152.27
130.76
89.00
70.17
24.56

1.47

87.5 Ibs/ac
84.42
76.65
65.83
44.80
35.32
12.37

0.74

vol 52875-089
Guadalupe
Field Study
139 Ibs/ac
160.07

145.33

124.81

84.95

66.97

23.45

0.1288

175 Ibs/ac
201.69
183.12
157.25
107.03
84.38
29.54

1.26

87.5 Ibs/ac
100.84
91.56
78.63
53.52
42.19
14.77

0.63

vol 52875-046
Oxnard

Field Study
171 Ibs/ac
196.98

178.85

153.58

104.53

82.41

28.85

0.1585

175 Ibs/ac
200.92
182.42
156.66
106.62
84.06
29.43

1.02

87.5 Ibs/ac
100.46
91.21
78.33
53.31
42.03
14.71

0.51

vol 52875-064
Guadalupe
Field Study
143 Ibs/ac

157.58
143.08
122.87
83.63
65.93
23.08

0.1268

175 Ibs/ac
192.25
174.55
149.90
102.02
80.43
28.16

122

87.5 Ibs/ac
96.13
87.28
74.95
51.01
40.22
14.08

0.61



Appendix A
lodomethane - 30 day concentrations

vol 52875-026 vol 52875-007 vol 52875-056 vol 52875-063 vol 52875-089 vol 52875-046 vol 52875-064
Manteca Watsonville LaSelva Beach Camarillo Guadalupe Oxnard Guadalupe
24hr 30 day Field Study Field Study Field Study Field Study Field Study Field Study Field Study
feet metersgeneric congeneric conc 242 |bslac 175 Ibs/ac 252 Ib/ac 175 Ib/ac 162 Ibs/ac 175 Ibs/ac 87.5 Ib/ac 119 Ib/ac 175 Ibs/ac 87.5 Ibs/ac 139 Ibs/ac 175 Ibs/ac 87.5 Ibs/ac 171 Ibs/ac 175 Ibs/ac 87.5 Ibs/ac 143 Ibs/ac 175 Ibs/ac  87.5 Ibs/ac
10 3.04 2589.13 1009.76 105.72 76.12 65.43 45.15 34.33 37.08 18.54 43.32 63.68 32.06 60.99 76.85 38.42 74.72 76.22 38.11 59.88 73.05 36.53
50 15.2 2350.75 916.79 95.99 69.11 59.41 40.99 31.17 33.66 16.83 39.33 57.82 29.10 55.37 69.77 34.89 67.84 69.20 34.60 54.37 66.33 33.16
100 30.4 2018.72 787.30 82.43 59.35 51.02 35.20 26.77 28.91 14.45 33.78 49.65 24.99 47.55 59.92 29.96 58.26 59.43 29.71 46.69 56.96 28.48
300 91.2 1373.99 535.86 56.10 40.39 34.72 23.96 18.22 19.68 9.84 22.99 33.79 17.01 32.37 40.78 20.39 39.65 40.45 20.22 31.78 38.77 19.38
500 152 1083.24 422.46 44.23 31.85 27.38 18.89 14.36 1551 7.76 18.12 26.64 13.41 25.52 32.15 16.08 31.26 31.89 15.94 25.05 30.56 15.28
### 760  379.24 147.90 15.49 11.15 9.58 6.61 5.03 5.43 272 6.35 9.33 4.70 8.93 11.26 5.63 10.94 11.16 5.58 8.77 10.70 5.35
30 Day adj* 0.39
flux adjustment 0.1047 0.0648 0.0340 0.0429 0.0604 0.0740 0.0593
app rate multiplier# 0.72 0.69 1.08 0.54 1.47 0.74 1.26 0.63 1.02 0.51 1.22 0.61

* this adjustment converts the generic 24hr conc to a generic 30 Day conc
** this adjustment converts the 30 day generic air concentration (based on 100ug/m2sec) to an air concentration based on average 24hr flux over the 30 day flux profile from the study. e.g. from Table 3: 0.1047=(10.47ug/m2sec)/(100ug/m2sec) and (0.1047)*(1009.7607) = 105.72ug/m3
# this multiplier scales the concentrations from the study to the desired application rate e.g.: (0.720)*(105.72) = 75.12

the multiplier is calculated as: 175/242 = 0.72 and scales the application rate up from 242Ib/ac to 175Ib/ac

Any additional broadcast application rates can be obtained by calculating the app rate multiplier.

Concentrations shown are model results and 2 decimal places are retained to minimized rounding differenced in calculations
Concentrations should be rounded to 2 significant figures for use in the Exposure Appraisal



Appendix A
Chloropicrin 2 week averages

24hr 2 week AZ broad/untarp

feet meter:generic congeneric conc 171 Ib/ac 175 Ib/ac
10 3.04 2589.13 1242.78 129.13 132.09
50 15.2 2350.75 1128.6 117.24 119.93
100 30.4 2018.72 968.98 100.68 102.99
300 91.2 1373.99 659.52 68.52 70.10
500 152 1083.24 519.96 54.02 55.27
### 760 379.24 182.04 18.91 19.35

2 week adj* 0.48

flux adjustment 0.1039

app rate multiplier# 1.023

500 Ib/ac
377.56
342.80
294.38
200.36
157.96
55.30

2.924

AZ bed/untarp

86 Ib/ac
66.99
60.82
52.23
35.55
28.03
9.81

0.0539

* this adjustment converts the generic 24hr conc to a generic 2week conc

** this adjustment converts the 2 week generic air concentration (based on 100ug/m2sec) to an air concentration based on average 24hr flux over the 2 week flux profile from the study. e.g. from Table 1: 0.1039=(10.39ug/m2sec)/(100ug/m2sec) and (0.1039)*(1242.78) = 129.3ug/m3
# this multiplier scales the concentrations from the study to the desired application rate e.g.: (1.023)*(129.13) = 132.09

175 Ib/ac
136.32
123.77
106.28
72.34
57.03
19.97

2.035

250 Ib/ac
194.73
176.80
151.83
103.34
81.47
28.52

2.907

AZ bed/tarp

189 Ib/ac
266.58
242.03
207.85
141.47
111.53
39.05

0.2145

the multiplier is calculated as: 175/171 = 1.023 and scales the application rate up from 171lb/ac to 175Ib/ac

Any additional broadcast application rates can be obtained by calculating the app rate multiplier.

Example: bed/tarp 250 app rate multiplier = 250/189 = 1.323

the concentrations in the "bed/tarp 189" column multipled by 1.323 gives estimated concentration for 250lb effective broadcast

this scenario would be 500Ibs in the beds and beds 50% of the field area.

350 Ib/ac
493.17
447.76
384.52
261.71
206.33
72.24

1.85

Concentrations shown are model results and 4 decimal placed are retained to minimized rounding differenced in calculations
Concentrations should be rounded to 2 significant figures for use in the Exposure Appraisal

500 Ib/ac
706.43
641.39
550.80
374.88
295.56
103.47

2.65

AZ broad/tarp
332 Ib/ac
153.73

139.58

119.86

81.58

64.32

22.52

0.1237

350 Ib/ac
162.03
147.12
126.34
85.99
67.79
23.73

1.054

500 Ib/ac
232.14
210.76
180.99
123.19
97.12
34.00

1.51

WA broad/tarp
343 Ib/ac
118.56

107.65

92.44

62.92

49.60

17.37

0.0954

350 Ib/ac
120.93
109.80
94.29
64.18
50.60
17.71

1.02

500 Ib/ac
173.10
157.16
134.96
91.86
72.42
25.35

1.46

FL broad/tarp
346 Ib/ac
153.24
139.13
119.48

81.32

64.11

22.44

0.1233

350 Ib/ac
155.07
140.80
120.91
82.29
64.88
22.71

1.012

500 Ib/ac
221.42
201.04
172.64
117.50
92.64
32.43

1.445

CA bed/drip/tarp

156 Ib/ac
27.84
25.28
21.71
14.77
11.65
4.08

0.0224

300 Ib/ac
53.63
48.60
41.74
28.41
22.40
7.84

1.923



Appendix B. lodomethane 30-Day Flux Profile Development



007 Watsonville, California

Broadcast/tarp
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E:\Methyl lodide\DPR_Cochran_risk_assessment\modeling\flux007.prn
Eqgn 8032 LogNormal_(a,b,c)
r2=0.99860442 DF Adj r 2-0.99800632 FitStdEr=1.488921 Fstat=2862.1939
a=366.05107 b=0.04034164
c=1.6370093
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Rank 1 Eqgn 8032 LogNormal_(a,b,c)

XY * XValue Y Value Y Predict Residual Residual%  95% Confidence Limits 95% Prediction Limits Weights
0.0000000  0.0000000 1
0.4600000 121.30000 121.21224 0.0877648 0.0723535 117.77941  124.64506  116.35704  126.06743
1.4600000 32.200000 33.105312 -0.905312  -2.811529  29.919536  36.291089 28.421531  37.789093
2.4600000 16.800000 15.645902  1.1540984  6.8696332  13.941254  17.350550  11.812567  19.479237
3.4600000 11.000000 9.0727609  1.9272391  17.520355  7.5096807  10.635841  5.3002481  12.845274
4.4600000 3.3000000 5.8797181 -2.579718  -78.17328  4.4127679  7.3466683  2.1460100 9.6134262
5.4600000 5.9000000 4.0904287  1.8095713  30.670700  2.7560509  5.4248065  0.4067895  7.7740678
6.4600000 2.3000000 2.9902720 -0.690272  -30.01183  1.7961628  4.1843812  -0.644908  6.6254515
7.4600000 1.9000000 2.2679552 -0.367955  -19.36606  1.2058527  3.3300576 -1.326025  5.8619355
8.4600000 1.0000000 1.7698504  -0.769850  -76.98504  0.8259742  2.7137267 -1.790983  5.3306840
9.4600000 0.5600000 1.4129763 -0.852976 -152.3172 0.5727308 2.2532217 -2.121800 4.9477528 1
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026 Manteca

Broadcast/tarp
e:\methyl iodide\dpr_cochran_risk_assessment\imodeling\flux026.prn
Egn 8032 LogNormal_(a,b,c)
r2=0.98516699 DF Adj r 2=0.97960461 FitStdErm=6.1490851 Fstat=298.87731
a=243.85417 b=0.10506931
c=1.5536649

175 175
150 -150
125 125
100{ 1100
75+ -75
50 - -50
25- -25

0 — 0
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Rank 1 Eqgn 8032 LogNormal_(a,b,c)
XY * XValue Y Value Y Predict Residual Residual%  95% Confidence Limits 95% Prediction Limits Weights
0.0000000  0.0000000 1

0.4300000 161.20000 161.62053 -0.420527  -0.260873  147.71704  175.52401  141.95328  181.28777
1.4300000 66.000000 59.422012 6.5779885  9.9666492  46.921775 71922248  40.720421  78.123602
2.4300000 20.000000 31.593718 -11.59372  -57.96859  24.755255  38.432182  16.093455  47.093982
3.4300000 13.000000 19.684956  -6.684956  -51.42274  13.734926  25.634986  4.5556325  34.814280
4.4300000 18.500000 13.421508 5.0784921  27.451308  7.7227323  19.120284  -1.610778  28.453794
5.4300000 18.500000 9.7064289  8.7935711  47.532817  4.3461762  15.066682  -5.200814  24.613672
6.4300000 7.0000000 7.3199966 -0.319997  -4.571380  2.3698197  12.270173  -7.444753  22.084746
7.4300000 8.0000000 5.6968555  2.3031445 28.789307  1.1713012  10.222410 -8.931002  20.324713
10 8.4300000 7.5000000 4.5441430 2.9558570  39.411427  0.4255713  8.6627146  -9.962966  19.051252
11 9.4300000 3.0000000 3.6972963 -0.697296  -23.24321  -0.045840  7.4404328 -10.70773  18.102318
12 10.430000 3.0000000 3.0578933 -0.057893  -1.929778  -0.345569  6.4613560 -11.26262  17.378408
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056 LaSelva Beach, California

Drip/Tarp

E:\Methyl lodide\DPR_Cochran_risk_assessment\modeling\flux056.prn

Egn 8032 LogNormal (a,b,c)
r’=0.99941504 DF A#0.99919567 FitStdErr=0.66583202 Fstat=7688.2795
a=253.00846 b=0.066577492

c=1.2802217
90 90
80 -80
70 -70
60 -60
50 -50
40 -40
30 -30
20 -20
10 -10
0 0
0 5 7.5 10 12.5




Rank 1 Eqgn 8032 LogNormal_(a,b,c)
XY * XValue Y Value Y Predict Residual Residual%  95% Confidence Limits 95% Prediction Limits Weights
0.0000000  0.0000000 1

0.4300000 87.600000 87.517959 0.0820408 0.0936539 86.011767  89.024151 85.387864  89.648054
1.4300000 13.400000 14.348797 -0.948797  -7.080578  12.876518  15.821077 12.242546  16.455049
2.4300000 5.7000000 4.8826428 0.8173572  14.339599  3.9656399  5.7996458  3.1192419  6.6460438
3.4300000 3.3500000 2.2099065  1.1400935 34.032641 1.4168010 3.0030120 0.5076418 3.9121712
4.4300000 1.3700000 1.1707592  0.1992408  14.543124  0.5537230 1.7877954  -0.456945  2.7984638
5.4300000 1.7000000 0.6863966  1.0136034  59.623728  0.2172734  1.1555199  -0.891185  2.2639787
6.4300000 0.2500000 0.4321646 -0.182165 -72.86585  0.0742734  0.7900559  -1.115987  1.9803167
7.4300000 0.2700000 0.2869597 -0.016960  -6.281369  0.0108052  0.5631142  -1.244363  1.8182827
10 8.4300000 0.0950000 0.1985869 -0.103587  -109.0388  -0.017364  0.4145373 -1.323032  1.7202055
11 9.4300000 0.1120000 0.1420635 -0.030063  -26.84237  -0.029065  0.3131923 -1.373843  1.6579704
12 10.430000 0.0500000 0.1044352 -0.054435  -108.8704  -0.032879  0.2417489  -1.408028  1.6168980
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063 Camarillo, California
Drip/Tarp

E:\Methyl lodide\DPR_Cochran_risk_assessment\modeling\flux063.prn
Eqgn 8032 LogNormal_(a,b,c)
r2=0.99801152 DF Adj r 2=0.99726584 FitStdEr=1.1770979 Fstat=2258.537
a=81.8753 b=0.41787064
¢=0.89978762
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Rank 1 Eqgn 8032 LogNormal_(a,b,c)
XY * XValue Y Value Y Predict Residual Residual%  95% Confidence Limits 95% Prediction Limits Weights
0.0000000  0.0000000 1

0.4600000 81.400000 81.410097 -0.010097  -0.012404  78.747555  84.072639  77.644525  85.175668
1.4600000 31.400000 31.145217 0.2547834  0.8114122  28.544839  33.745594  27.423340  34.867093
2.4600000 10.200000 11.756312 -1.556312  -15.25796  10.034303 13.478320 8.5852371  14.927386
3.4600000 8.0000000 5.1843372 2.8156628 35.195785  3.7144208 6.6542536  2.1427828  8.2258916
4.4600000 1.3000000 2.5676056 -1.267606  -97.50812  1.4893233  3.6458879 -0.305214  5.4404251
5.4600000 1.7000000 1.3855146  0.3144854  18.499139  0.6268568  2.1441725 -1.383233  4.1542618
6.4600000 0.3700000 0.7983049 -0.428305 -115.7581  0.2666348  1.3299750 -1.917035  3.5136450
7.4600000 0.1600000 0.4844065 -0.324407  -202.7541  0.1084439 0.8603691 -2.204784  3.1735973
10 8.4600000 0.1100000 0.3065380 -0.196538  -178.6709  0.0371015 0.5759745 -2.369839  2.9829152
11 9.4600000 0.0800000 0.2008490 -0.120849  -151.0613  0.0049367 0.3967613 -2.469129  2.8708267
12 10.460000  0.0500000 0.1355201 -0.085520  -171.0402  -0.008982  0.2800221 -2.531178  2.8022184
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064 Guadalupe. California

Bed/Tarp
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Eqgn 8032 LogNormal_(a,b,c)
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Rank 1 Eqgn 8032 LogNormal_(a,b,c)
XY * XValue Y Value Y Predict Residual Residual%  95% Confidence Limits 95% Prediction Limits Weights
0.0000000  0.0000000 1

0.4350000 117.70000 117.70300 -0.003004  -0.002553  116.80657  118.59944  116.43522  118.97079
1.4350000 46.700000 46.660998  0.0390019  0.0835158  45.776674  47.545322  45.401750  47.920246
2.4350000 15.600000 15.627740 -0.027740  -0.177821  14.988843  16.266637  14.526892  16.728588
3.4350000 5.5000000 6.1211787 -0.621179  -11.29416  5.6289493  6.6134080 5.0984535  7.1439039
4.4350000 3.7000000 2.7200787 0.9799213  26.484361 2.3978679  3.0422894  1.7674523  3.6727050
5.4350000 1.5000000 1.3299475 0.1700525 11.336832  1.1256154  1.5342796  0.4104755  2.2494195
6.4350000 0.5500000 0.7001924  -0.150192  -27.30770  0.5698866  0.8304981 -0.205709  1.6060934
7.4350000 0.3000000 0.3909902 -0.090990  -30.33008  0.3064695  0.4755110 -0.509466  1.2914462
10 8.4350000 0.3000000 0.2290643  0.0709357  23.645248 0.1731325 0.2849960 -0.669159  1.1272878
11 9.4350000 0.1500000 0.1396659  0.0103341  6.8893972  0.1019019  0.1774299 -0.757610  1.0369414
12 10.435000 0.1000000 0.0880843  0.0119157  11.915697  0.0620959  0.1140727 -0.808773  0.9849413
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Appendix C — Chloropicrin (2-week) and lodomethane (30-Day) Flux Profiles



Chloropicrin daily integrated flux profiles (ug/m?sec - day)

AZ AZ AZ AZ WA FL CA
Day broad/untarp bed/untarp bed/tarp broad/tarp broad/tarp broad/tarp bed/drip/tarp
171 Ib/ac 86 Ib/ac 189 Ib/ac 332 Ib/ac 343 Ib/ac 346 Ib/ac 156 Ib/ac
1 85.700 66.320 79.90 79.450 4.83 16.110 22.250
2 38.470 6.820 91.47 71.960 10.15 24.910 4.770
3 11.300 1.720 59.66 11.600 13.31 25.490 0.980
4 5.970 0.350 29.96 3.500 4.93 17.870 0.350
5 2.380 0.100 14.22 1.125 4.54 17.150 0.550
6 1.050 0.015 6.20 1.580 4.48 17.640 0.130
7 0.195 0.035 3.96 0.910 33.93 20.230 0.064
8 0.165 0.015 3.97 0.920 31.48 18.230 0.036
9 0.035 0.015 6.56 0.560 11.44 10.160 0.050
10 0.095 0.015 2.58 0.520 5.73 2.290 0.970
11 0.015 0.015 0.51 0.595 3.66 0.552 0.520
12 0.000 0.015 0.60 0.160 1.90 0.993 0.240
13 0.020 0.015 0.47 0.175 1.78 0.619 0.240
14 0.030 0.015 0.22 0.170 1.33 0.394 0.240
Proportion
Applied 0.6246 0.6138 0.6864 0.6264 0.3379 0.3650 0.1520

Mass Lost




007 Watsonville, California

Broadcast/Tarp

Day Midpoint Proportion of 24hr (day) Daily integrated flux (ug/msec - day) Daily mass loss (Ib/acre)
0.46 0.92 111.596 85.9289
1.46 1.00 32.200 24,7940
2.46 1.00 16.800 12.9360
3.46 1.00 11.000 8.4700
4.46 1.00 3.300 2.5410
5.46 1.00 5.900 4.5430
6.46 1.00 2.300 1.7710
7.46 1.00 1.900 1.4630
8.46 1.00 1.000 0.7700
9.46 1.00 0.560 0.4312
10.46 1.00 1.150 0.8855
11.46 1.00 0.950 0.7315
12.46 1.00 0.790 0.6083
13.46 1.00 0.670 0.5159
14.46 1.00 0.580 0.4466
15.46 1.00 0.500 0.3850
16.46 1.00 0.430 0.3311
17.46 1.00 0.380 0.2926
18.46 1.00 0.330 0.2541
19.46 1.00 0.300 0.2310
20.46 1.00 0.260 0.2002
21.46 1.00 0.240 0.1848
22.46 1.00 0.210 0.1617
23.46 1.00 0.190 0.1463
24.46 1.00 0.170 0.1309
25.46 1.00 0.160 0.1232
26.46 1.00 0.140 0.1078
27.46 1.00 0.130 0.1001
28.46 1.00 0.120 0.0924
29.46 1.00 0.110 0.0847




026 Manteca

Rrnadeact/tarn
B{0a {

Day Midpoint "~ Proportion of 24hr (day) Daily integrated flux (ug/msec - day) Daily mass loss (Ib/acre)
0.43 0.86 161.20 106.747
1.43 1.00 66.00 50.820
2.43 1.00 20.00 15.400
3.43 1.00 13.00 10.010
4.43 1.00 18.50 14.245
5.43 1.00 18.50 14.245
6.43 1.00 7.00 5.390
7.43 1.00 8.00 6.160
8.43 1.00 7.50 5.775
9.43 1.00 3.00 2.310
10.43 1.00 3.00 2.310
11.43 1.00 2.56 1.971
12.43 1.00 2.17 1.671
13.43 1.00 1.86 1.432
14.43 1.00 1.61 1.240
15.43 1.00 1.40 1.078
16.43 1.00 1.23 0.947
17.43 1.00 0.00 0.000
18.43 1.00 0.00 0.000
19.43 1.00 0.00 0.000
20.43 1.00 0.00 0.000
21.43 1.00 0.00 0.000
22.43 1.00 0.00 0.000
23.43 1.00 0.00 0.000
24.43 1.00 0.00 0.000
25.43 1.00 0.00 0.000
26.43 1.00 0.00 0.000
27.43 1.00 0.00 0.000
28.43 1.00 0.00 0.000
29.43 1.00 0.00 0.000




056 LaSelva Beach, California

Drin/TFarn

Day Midpoint Proportion of 24hr (day) Daily integrated flux (ug/msec - day) Daily mass loss (Ib/acre)
0.43 0.86 75.336 58.0087
1.43 1.00 13.400 10.3180
2.43 1.00 5.700 4.3890
3.43 1.00 3.350 2.5795
4.43 1.00 1.370 1.0549
5.43 1.00 1.700 1.3090
6.43 1.00 0.250 0.1925
7.43 1.00 0.270 0.2079
8.43 1.00 0.095 0.0732
9.43 1.00 0.112 0.0862
10.43 1.00 0.050 0.0385
11.43 1.00 0.078 0.0601
12.43 1.00 0.060 0.0462
13.43 1.00 0.047 0.0362
14.43 1.00 0.037 0.0285
15.43 1.00 0.030 0.0231
16.43 1.00 0.024 0.0185
17.43 1.00 0.020 0.0154
18.43 1.00 0.016 0.0123
19.43 1.00 0.014 0.0108
20.43 1.00 0.011 0.0085
21.43 1.00 0.010 0.0077
22.43 1.00 0.008 0.0062
23.43 1.00 0.007 0.0054
24.43 1.00 0.006 0.0046
25.43 1.00 0.005 0.0039
26.43 1.00 0.005 0.0031
27.43 1.00 0.004 0.0031
28.43 1.00 0.003 0.0023
29.43 1.00 0.003 0.0023




063 Camatrillo, California

LAY Mtpbint Proportion of 24hr (day) Daily integrated flux (ug/msec - day) Daily mass loss (Ib/acre)
0.46 0.92 74.888 57.6638
1.46 1.00 31.400 24,1780
2.46 1.00 10.200 7.8540
3.46 1.00 8.000 6.1600
4.46 1.00 1.300 1.0010
5.46 1.00 1.700 1.3090
6.46 1.00 0.370 0.2849
7.46 1.00 0.160 0.1232
8.46 1.00 0.110 0.0847
9.46 1.00 0.080 0.0616
10.46 1.00 0.050 0.0385
11.46 1.00 0.094 0.0724
12.46 1.00 0.066 0.0508
13.46 1.00 0.048 0.0370
14.46 1.00 0.035 0.0270
15.46 1.00 0.026 0.0200
16.46 1.00 0.020 0.0154
17.46 1.00 0.015 0.0116
18.46 1.00 0.012 0.0092
19.46 1.00 0.009 0.0069
20.46 1.00 0.007 0.0054
21.46 1.00 0.006 0.0046
22.46 1.00 0.005 0.0039
23.46 1.00 0.004 0.0031
24.46 1.00 0.003 0.0023
25.46 1.00 0.002 0.0015
26.46 1.00 0.002 0.0015
27.46 1.00 0.002 0.0015
28.46 1.00 0.001 0.0008
29.46 1.00 0.001 0.0008

89




90 Guadalupe, California

Drip/Tarp

Day Midpoint Proportion of 24hr (day) Daily integrated flux (ug/msec - day) Daily mass loss (Ib/acre)
0.48 0.96 125.856 96.80
1.48 1.00 26.000 20.10
2.48 1.00 9.520 7.34
3.48 1.00 5.700 4.36
4.48 1.00 5.400 4.16
5.48 1.00 4.500 3.46
6.48 1.00 2.100 1.64
7.48 1.00 1.200 0.90
8.48 1.00 0.630 0.49
9.48 1.00 0.210 0.16
10.48 1.00 0.150 0.11
11.48 1.00 0.000 0.00
12.48 1.00 0.000 0.00
13.48 1.00 0.000 0.00
14.48 1.00 0.000 0.00
15.48 1.00 0.000 0.00
16.48 1.00 0.000 0.00
17.48 1.00 0.000 0.00
18.48 1.00 0.000 0.00
19.48 1.00 0.000 0.00
20.48 1.00 0.000 0.00
21.48 1.00 0.000 0.00
22.48 1.00 0.000 0.00
23.48 1.00 0.000 0.00
24.48 1.00 0.000 0.00
25.48 1.00 0.000 0.00
26.48 1.00 0.000 0.00
27.48 1.00 0.000 0.00
28.48 1.00 0.000 0.00
29.48 1.00 0.000 0.00




046 Oxnard, California

%U{Soint

Proportion of 24hr (day)

Daily integrated flux (ug/m”sec - day)

Daily mass loss (Ib/acre)

0.43 0.86 186.4 74.4
1.43 1.00 71.0 53.8
2.43 1.00 29.0 22.4
3.43 1.00 11.0 8.9
4.43 1.00 7.0 5.4
5.43 1.00 8.0 6.3
6.43 1.00 0.0 0.0
7.43 1.00 0.0 0.0
8.43 1.00 0.0 0.0
9.43 1.00 0.0 0.0
10.43 1.00 0.0 0.0
11.43 1.00 0.0 0.0
12.43 1.00 0.0 0.0
13.43 1.00 0.0 0.0
14.43 1.00 0.0 0.0
15.43 1.00 0.0 0.0
16.43 1.00 0.0 0.0
17.43 1.00 0.0 0.0
18.43 1.00 0.0 0.0
19.43 1.00 0.0 0.0
20.43 1.00 0.0 0.0
21.43 1.00 0.0 0.0
22.43 1.00 0.0 0.0
23.43 1.00 0.0 0.0
24.43 1.00 0.0 0.0
25.43 1.00 0.0 0.0
26.43 1.00 0.0 0.0
27.43 1.00 0.0 0.0
28.43 1.00 0.0 0.0
29.43 1.00 0.0 0.0




064 Guadalupe, California

B58V Mitioint Proportion of 24 hr (day) Daily integrated flux (ug/m°sec - day) Daily mass loss (Ib/acre)
0.435 0.87 78.8472 74.4
1.435 1.00 35.9590 53.8
2.435 1.00 12.0120 224
3.435 1.00 4.2350 8.9
4.435 1.00 2.8490 5.4
5.435 1.00 1.1550 6.3
6.435 1.00 0.4235 0.0
7.435 1.00 0.2310 0.0
8.435 1.00 0.2310 0.0
9.435 1.00 0.1155 0.0
10.435 1.00 0.0770 0.0
11.435 1.00 0.0439 0.0
12.435 1.00 0.0293 0.0
13.435 1.00 0.0200 0.0
14.435 1.00 0.0139 0.0
15.435 1.00 0.0100 0.0
16.435 1.00 0.0069 0.0
17.435 1.00 0.0054 0.0
18.435 1.00 0.0039 0.0
19.435 1.00 0.0031 0.0
20.435 1.00 0.0023 0.0
21.435 1.00 0.0015 0.0
22.435 1.00 0.0015 0.0
23.435 1.00 0.0010 0.0
24.435 1.00 0.0008 0.0
25.435 1.00 0.0008 0.0
26.435 1.00 0.0006 0.0
27.435 1.00 0.0005 0.0
28.435 1.00 0.0004 0.0
29.435 1.00 0.0003 0.0




Randy Segawa

September 22, 2008

Page 11

Table 3. Summary of the iodomethane 2-week and 30-day factors to estimate the sub-chronic air concentrations.

3 . .
Study First First Study 2-week ; i 30-Day . i
Study Effective Parameter Sampling | Sampling Reported | 24 hr 2-week 2 Week_ 24hr 30-Day | 30 Day_
— Log- Mass Proportion Mass Proportion
(Application Broadcast Interval Interval Measured | average average
I Normal . . . lost of Mass Lost of Mass
Method) Application Function Duration | Proportion Proportion | flux (Ib/ac) Applied flux (b/ac) | Applied
Rate (Ib/ac) | o2 (hrs) of 24 hrs Mass Lost | (ug/m’sec) PP (ug/msec) PP
Watsonville, 99.7
California 252 erc.ent 22 0.92 0.58 13.58 146.0 0.58 6.48 150.0 0.59
(broadcast/tarp) P
Manteca, 985
California 242 erc.ent 19 0.86 0.94 22.1 238.0 0.98 10.47 242.0 1.00
(broadcast/tarp) P
LaSelva Beach, 99.9
California 162 erc.ent 19 0.86 0.45 7.27 78.4 0.48 3.40 78.5 0.48
(drip/tarp) P
Camarillo, 99.8
California 119 erc.ent 22 0.92 0.83 9.18 98.9 0.83 4.29 99.0 0.83
(drip/tarp) P
Guadalupe,
California 139 A 23 0.96 1.00 12.88 139.0 1.00 6.04 139.0 1.00
(drip/tarp)
Oxnard,
California 171 A 19 0.86 1.00 15.85 171.0 1.00 7.40 171.0 1.00
(bed/tarp)
Guadalupe,
California 143 99.9% 21 0.87 0.97 12.68 136.8 0.96° 5.93 136.9 0.96°
(bed/tarp)

! These two studies measured flux that results in 100 percent mass loss within the first 10 days.
2 This mass loss differs slightly from 0.97 due to rounding difference between the study report and calculations in this memorandum.

Appendix A. Estimated Chloropicrin 2-week and lodomethane 2-week and 30-Day Sub-chronic Off-site Air Concentrations.
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Governor

TO: Randy Segawa, Environmental Program Manager |
Environmental Monitoring Branch

FROM: Terrell Barry, Ph.D., Research Scientist 111 Original signed by
Environmental Monitoring Branch
(916) 324-4140

DATE: August 21, 2008

SUBJECT: SCREENING LEVEL AIR CONCENTRATION ESTIMATES FOR WORKER
HEALTH AND SAFETY EXPOSURE APPRAISALS

Background

The Department of Pesticide Regulation (DPR) exposure appraisals have relied exclusively on
air concentrations measured in monitoring studies. However, measured air concentrations are
limited in the context of estimating exposure because a measured air concentration results

from a unique combination of application and meteorological conditions. The maximum air
concentration associated with an application is unknown because it is unlikely that the highest air
concentration present was captured by the finite set of air samplers. In addition, due to the
dependence of measured air concentrations on specific application conditions, it is not possible
to apply results obtained from a single study directly to other conditions. Methods have been
develop using air dispersion models to generalize results from single monitoring studies so that
results can be applied to other conditions.

Air dispersion models are mathematical models that describe and quantify the dispersal of
pollutants in the atmosphere following release from point, line, volume, or area sources. Thus,
the atmospheric processes known to disperse pollutants emitted from sources are characterized in
an air dispersion model, allowing the estimation (prediction) of air concentrations at receptors
located off-site around a source. In the case of soil fumigants it is only necessary to consider
areas sources. More complex considerations are required to model commodity and structural
fumigants.

The U.S. Environmental Protection Agency (U.S. EPA) Office of Air and Radiation and Office
of Air Quality Planning and Standards administers the program which reviews and accepts
candidate models as “preferred,” “alternative,” or “screening,” and maintains air dispersion
model codes. This process insures uniformity in the models and modeling procedures among
users. The “preferred” model status is required for State Implementation Plan revisions for
existing sources and for New Source Review and Prevention of Significant Deterioration
programs (40 CFR 51, Federal Register, 2005). The “preferred” models related to DPR
applications are the AMS/EPA Regulatory Model (AERMOD) (U.S. EPA, 2004) and CALPUFF
(Scire et al., 2000). The “alternative” model status allows for reviewed models to be used in
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regulatory applications with case-by-case justification (Section 3.2, Appendix W,

40 CFR 51, Federal Register 2005). The reviewing authority in this case is DPR and the
“alternative” model related to DPR applications is Industrial Source Complex Short Term
Version 3 (ISCST3) air dispersion model (U.S. EPA, 1995). The ISCST3 model was a
“preferred” model prior to the promulgation of the AERMOD model in December 2006
(40 CFR 51, Federal Register, 2005).

Since the 1990’s, DPR has used the ISCST3 air dispersion model extensively (Johnson et al,
1999; Barry, 20003, Johnson and Barry, 2005) to estimate off-site fumigant air concentrations.
For the purposes of this project, DPR is not required to shift to either AERMOD or CALPUFF
because these applications are not related to the State Implementation Plan or the Prevention of
Significant Deterioration programs. In addition, the improvements gained by use of AERMOD
are not implemented in the area source portion of that model. Use of CALPUFF has been
considered. However, CALPUFF is a complex model that requires extensive meteorological
inputs that are not readily available. While it is likely CALPUF will be integrated into the DPR
modeling program in the future, at this time it is not in use.

The ISCST3 model uses a steady-state Gaussian plume dispersion equation to estimate
downwind air concentrations from point, volume, and area pollutant sources. For fixed
meteorological conditions, the Gaussian plume algorithm produces downwind air concentrations
that are directly proportional to the emission rate (flux) of a pollutant. In addition, DPR has
assumed that flux is directly proportional to the application rate (Segawa et al., 2000). The
resulting proportional linkage between application rate and concentration simplifies calculations
under fixed meteorological conditions.

The ISCST3 model can be used in three distinct ways: (1) the screening mode, (2) the PERFUM
model, and (3) the FEMS model. For a chosen emission scenario, the screening mode produces a
single air concentration estimate at a receptor (a point location at a specified distance from the
source) using a single set of worst-case meteorological conditions. This means that a single
downwind centerline set of air concentration estimates at various distances is the result of the
analysis. Although there are differences in their approaches, the PERFUM and FEMS models are
“probabilistic” in the sense that for a chosen emission scenario, historical weather data is used to
produce multiple air concentration estimates at each receptor. This produces a distribution of air
concentrations at a given receptor over the span of the meteorological data. Use of these
distributions requires defining one or more key percentiles (e.g. 95th percentile) concentrations
corresponding to key percentiles identified by risk managers.

The Worker Health and Safety (WHS) branch has chosen the screening mode for this project.
This memorandum describes the method employed by DPR using air dispersion modeling to
estimate screening level worst case air concentrations under the range of application methods
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and rates expected for a given chemical. The fumigants, iodomethane, and chloropicrin will
provide examples of this method.

Throughout this memorandum the air concentrations and flux represent time weighted averages
(TWA) that are either measured over a single sampling interval or are composites of shorter time
intervals. Air concentration results are dependent upon sample interval duration. If fumigant air
concentrations at a fixed location were measured at 1 minute intervals for 24 hours (hrs) the
resulting 24 point plot would show a sharply fluctuating function with many peaks and valleys
due to the intermittency with which the fumigant plume contacted the air sampler. Fumigant
application site monitoring seldom uses 1 minute sampling intervals. Instead, sampling intervals
of 2 to 12 hrs are employed. An air sampler at a fixed location accumulates intermittent deposits
of fumigant mass during a sampling interval. The total mass collected is divided by the total
volume of air pulled through the sampler during the sampling interval and this quotient become
the air concentration for that sampling interval. Flux measurements are based upon air
concentration measurements so the same properties apply. Thus, a single sampling interval
concentration measurement represents a TWA of the peaks and valley in the hidden, high
frequency concentration function during the sampling interval. The same TWA properties apply
to composites of several shorter intervals of varying duration into a longer average. The longer
average is constructed as an average weighted according to the individual sampling interval
durations.

Methods

There are two components to the process of obtaining air concentration estimates for use in a
screening level exposure appraisal: (1) generic ISCST3 simulation results which can be adapted
to the specifics of an exposure scenario and (2) specific elements in the exposure scenario which
are utilized to adapt the generic simulation results. The generic ISCST3 simulation results consist
of downwind air concentration estimates generated using fixed meteorological conditions and
using a nominal flux of 100 ug/m?s. Sets of generic concentration estimates are produced for
different acreages and meteorological condition combinations. Exposure scenario elements are
used to choose appropriate acreage and meteorological conditions and to adjust the downwind air
concentrations. Exposure scenario elements consist of four, interrelated kinds of parameters:

(1) expected application parameters (chemical, application size, application method and rate),

(2) flux estimates from field studies, (3) health threshold averaging time and possibly
concentration, and (4) meteorological conditions. Each input class will be discussed below.
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(1) Expected Application Parameters

These parameters are either available from use patterns for registered pesticides, or must be
specified for a new pesticide that is in the registration process. Typically, the largest single day
application acreage labeled or expected is simulated as a square field. The largest single day
application acreage may reflect label conditions or physical limitations on the size of an
application that can be made in a single day. Although other field geometries may be more
common in practice, for simulation and comparison purposes the square field presents a uniform
case across chemicals, application methods and rates. In addition to the largest single day
application acreage, the largest allowed application rate is also used. The largest allowed
application rate may be smaller than the maximum labeled rate.

The application method must be adequately described and studied in at least one reviewed field
study so that a flux profile can be developed. The flux profile characterizes the progression of
flux values over time following the application. The application rate used for air dispersion
modeling is the “effective broadcast application rate” (Barry et al., 2004) defined as the total
mass of chemical applied to a field divided by the size of the field. This method of designating
the application rate removes the consideration of “treated” versus “broadcast” acres. It makes no
difference whether the total mass is applied to rows or broadcast because the application is
modeled as a uniform area source.

(2) Flux Estimates from Field Studies

The flux profile is typically presented as a plot or table showing the flux value observed for each
averaging period of the field study. The flux profile for an application method must be developed
before air dispersion modeling to estimate air concentrations under various use scenarios can be
conducted. The flux profile can be developed using either the back-calculation method (Johnson
et al., 1999), or a direct flux estimation method (e.g., Majewski, et al., 1995). The fully
characterized flux profile will have averaging intervals that match the sampling intervals used in
the field study. These averaging intervals may not match the Health Threshold averaging time. In
that case additional analysis is required to obtain the flux estimates used to adjust the generic
centerline concentrations. The analysis method used to obtain the centerline adjustment flux
values must be fully described. The relationship between the flux profile averaging times and the
time of day should be preserved in the process of adjusting the generic centerline concentrations.
Thus, a day flux is used only with the day conditions centerline and a night flux is used only with
the night conditions centerline. In cases of averaging intervals that span sunrise or sunset, both
day and night air concentration estimates should be calculated.
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(3) Health Threshold Averaging Time and Concentration

The Health Threshold averaging time must be specified in order to designate the proper
averaging time for the air concentration estimates. The health threshold concentration is not
always used directly in the air dispersion modeling but it is required if the exposure appraisal
includes distances to specific air concentrations. If the Health Threshold averaging time is
significantly shorter than the sampling intervals in the field study and the fumigant of interest has
very short-term irritant properties then it may be necessary to apply a peak-to-mean adjustment
(Barry, 2000b) to the estimated air concentrations. Application of the peak-to-mean adjustment
can be viewed as a component of risk management and should be discussed with the exposure
assessment team. Thus, the peak-to-mean adjustment is not necessarily applied simply because
the flux sampling interval is longer than the desired Health Threshold Averaging Time.

(4) Meteorological Conditions

The meteorological data is considered screening level and represents reasonable worst case. The
choice of screening level meteorological conditions depend upon the Health Threshold averaging
time and, for averaging times shorter than 24 hrs, night versus day. For a Health Threshold
averaging time of 24 hrs (e.g. methyl bromide) the screening conditions are wind speed of

1.4 m/s and atmospheric stability of slightly unstable (Class C in the Pasquill-Gifford
classification scheme) (Johnson and Barry, 2005). For Health Threshold averaging times shorter
than 24 hrs, day screening conditions are wind speed of 1.0 m/s and atmospheric stability class of
neutral (Class D in the Pasquill-Gifford classification scheme) (Barry et al., 2004) and night
screening conditions are wind speed of 1.0 m/s and atmospheric stability moderately stable
(Class F in the Pasquill-Gifford classification scheme) (Barry, 2000c, Barry et al. 2004).

Example 1: Estimated lodomethane Air Concentrations

The U.S. EPA recently granted iodomethane a conditional registration (U.S. EPA, 2007). As part
of the registration process the registrant conducted eight studies to characterize the flux profile of
iodomethane following application to soil by three different methods: broadcast/tarp, bed/tarp,
and drip/tarp (Baker et al., 2001; Baker et al., 2002 a; Baker et al., 2002b; Baker et al., 2003;
Baker et al., 2004a; Baker et al., 2004b; Baker et al, 2004c).

lodomethane is under review for registration in California. The DPR iodomethane exposure
appraisal will use off-site air concentrations that were estimated using screening air dispersion
modeling. The process to produce those air concentration estimates is described and illustrated in
this section. The full set of air concentration estimates developed for the WHS chloropicrin
exposure appraisal are shown in Appendix A. Table 1 shows the iodomethane field studies
conducted, the treated area application rate, the effective broadcast application rate, and the
proportional factor needed to adjust from the effective broadcast rate in the study to the expected
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label application rates. Some of the field studies were conducted at application rates higher than
those now labeled under the federal conditional registration. The proportion of the study
effective broadcast rate can be used to adjust air concentrations to the desired effective broadcast
application rate for various use scenarios. The 175 Ib/acre adjustment factor is calculated by
dividing 175 Ib/ac by the study effective broadcast application rate.

Table 2 shows the flux estimates for three averaging times obtained from each study flux profile.
The three averaging times shown (24, 8, and 1 hr) are those requested by WHS and included in
the DPR iodomethane exposure appraisal. The flux estimates in Table 2 are the highest flux
values obtained using the study flux profiles and a rolling average method where necessary to
obtain the highest flux for each of the desired Health Threshold averaging periods (24, 8, and

1 hr). The total interval of time associated with each TWA flux is shown in parentheses in

Table 2. The TWA intervals vary because studies do not always have sampling interval durations
that match the Health Threshold averaging time. Ideally, the TWA flux should be over a period
equal to or shorter than the desired Health Threshold averaging time. For a constant flux, an air
concentration measured at a particular receptor is a function of averaging time. Under those
conditions, air concentrations taken over shorter intervals will be higher relative to those taken
over longer intervals. This phenomenon is well described in air dispersion theory literature
(Csanady, 1973; Pasquill, 1974)

To calculate the 24 hr screening air concentration estimates the appropriate flux estimates were
obtained by taking rolling weighted averages until the largest 24 hr flux was obtained. The
interval durations for the 24 hr flux were between 19 and 24 hrs. In all cases the first

24 hrs yielded the highest 24 hr TWA flux. For the 8 hr air concentration estimates the flux
estimates were obtained by taking rolling weighted averages of sampling periods between 2 and
4 hrs duration. Thus, the 8 hr flux estimates are based on 6 hr to and 8 hr weighted averages.

To calculate 1 hr screening air concentrations it is necessary to estimate maximum 1 hr flux.
Obtaining 1 hr flux estimates can be problematic. In most studies the sampling intervals will be
longer than 1 hr, and commonly no smaller than 4 hrs. However, several of the lodomethane
studies had early sampling intervals of 2 or 3 hrs. Thus, the 1 hr air concentration estimates flux
estimates measured in sampling intervals ranging from 2 to 4 hrs were used directly. An
alternative is to use a “peak-to-mean” adjustment to account for estimating a shorter duration
concentration from longer duration concentrations (Barry, 2000b). WHS has opted not to use the
peak to mean adjustments for the 1 hr modeled air concentrations because iodomethane is not an
acute irritant (unlike chloropicrin or other irritants) and the averaging times of the sampling
intervals were judged close enough to 1 hr to use directly from the study results.

The process of producing the 24 hr screening air concentration estimates for the Manteca
broadcast/tarp application method and a 40 acre square field is illustrated in Table 3. The
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remaining estimates for other application methods and locations can be found in Appendix A.
The third column of Table 3 shows the generic downwind centerline air concentrations at

6 distances between 3.04 m (10 ft) and 760 m (2500 ft) from the application edge. These air
concentrations were produced at a receptor height of 1.2 m representing the human breathing
zone using the ISCST3 model with inputs of a 40 acre square source, generic flux

(100 ug/m?sec), the standard weather data for 24 hrs (1.4 m/s wind speed and C stability; see
Johnson and Barry, 2005). These generic downwind centerline air concentrations can be used for
any fumigant that uses a 24 hr Health Threshold averaging time. Only the fumigant/application
method combination specific adjustment for the flux and application rate is needed to produce
scenario specific air concentration estimates.

For this Manteca Broadcast/Tarp application method iodomethane study, the adjustment factors
are as follows (see Table 2, row 2):

The field study has a 24 hr TWA flux estimate = 160.2 ug/m?s

The flux adjustment factor (multiplier) for the generic air concentrations is calculated as:
(160.2 ug/m?3s) / (100 ug/m?s) = 1.602

This multiplier is applied to the downwind centerline concentrations as follows:

3.04 m generic downwind centerline air concentration = 2589.13 ug/m®

3.04 m 242 Ib/ac broadcast/tarp downwind centerline air concentration =
(1.602)(2589.13 ug/m®) = 4147.8 ug/m®

The 4147.8 ug/m® result is shown in column 4 of Table 3.

The next application rate factor is calculated.

The 175 Ib/ac application rate adjustment =

(175/242) = 0.72
The 3.04 m 175 Ib/ac broadcast/tarp downwind centerline concentration =
(0.72)(4147.8) = 2986.4

It is recommended that the air concentration estimates be rounded to 2 significant figures for use
in the exposure appraisals.
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The generic downwind centerline air concentrations for averaging times shorter than 24 hrs use
the standard weather conditions for day (1.0 m/s and D stability) and night (1.0 m/s and F
stability). The relationship between the flux profile as it was developed in the field study and the
diurnal cycle is preserved. Thus, to produce the estimates, the highest day averaging time flux is
matched with the day standard weather conditions, while the highest night averaging time flux is
matched with the night standard weather conditions. The scenario producing the highest off-site
air concentration is emphasized in the air concentration estimation. As an example of the shorter
averaging time, Tables 4 and 5 show the day 1 hr TWA and the day 8 hr TWA (respectively)
iodomethane air concentration estimates for the Manteca study.

The Generic day 1 hr air concentrations (Table 4) are produced with the standard day
meteorological conditions (D-stability and 1 m/s wind speed) and generic flux of 100 ug/m?sec.

The calculations are as follows:
The Manteca broadcast/tarp field study has a 1 hr TWA flux estimate = 481.0 ug/m?sec (Table 2).
The flux adjustment factor (multiplier) is calculated as:
(481.0 ug/m?s) / (100 ug/m?s) = 4.810

This multiplier is applied to the downwind centerline concentrations as follows:
3.04 m generic downwind centerline air concentration = 5181.70 ug/m®
3.04 m 242 Ib/ac broadcast/tarp downwind centerline air concentration =

(4.810)(5181.70 ug/m®) = 24924.0 ug/m®
The 24924.000 ug/m?® result is shown in column 4 of Table 4.
The results for the 175 Ib/ac application rate are shown in column 5 of Table 4.
The 175 Ib/ac application rate adjustment =

(175/242) = 0.72
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The 3.04 m 175 Ib/ac broadcast/tarp downwind centerline concentration =
(0.72)( 24924.0) = 17945.3
The Generic day 8 hr air concentrations are produced with the standard day meteorological
conditions (D-stability and 1 m/s wind speed) and generic flux of 100 ug/m’sec. The Generic
Day 8 hr air concentrations are the same as the Generic Day 1 hr TWA concentrations because
the meteorological conditions and the generic flux are the same. The difference in final screening
air concentrations is accounted for in the flux estimates, which are measured over different
averaging times. The calculations are as follows:
The field study has an 8 hr flux estimate = 313.7 ug/m?sec (Table 2).
The flux adjustment factor (multiplier) for the generic air concentrations is calculated as:
(313.7 ug/m?s) / (100 ug/m?s) = 3.14
This multiplier is applied to the downwind centerline concentrations as follows:
3.04 m generic downwind centerline air concentration = 5181.700 ug/m®
3.04 m 242 Ib/ac broadcast/tarp downwind centerline air concentration =
(3.14)(5181.70ug/m?) = 16270.5 ug/m®
The 16270.500 ug/m?® result is shown in column 4 of Table 5.
The next application rate factor is calculated.
The 175Ib/ac application rate adjustment =
(175/242) = 0.72
The 3.04m 175Ib/ac broadcast/tarp downwind centerline concentration =

(0.72)(16270.5) = 11714.8

Estimated air concentrations for all 8 iodomethane field studies under all meteorological and
averaging time scenarios can be found in Appendix A.
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Example 2: Chloropicrin

The full set of air concentration estimates developed for the WHS chloropicrin exposure
appraisal are shown in Appendix B. Flux profiles for 5 application methods are available:
broadcast/untarp, bed/untarp, bed/tarp, broadcast/tarp, and bed/drip/tarp. (Beard, 1996;
Rotandardo, 2004). The broadcast/tarp application method has three flux profiles from three
separate field studies in Arizona, Washington, and Florida. The Health Threshold averaging
times for the chloropicrin exposure appraisal are 24, 6, and 1 hr. A summary of the field study
application methods and rates and the flux estimates used for the chloropicrin exposure appraisal
are shown in Table 6.

The process of producing the night 1 hr chloropicrin air concentration estimates for the Arizona
broadcast/tarp application method and a 40 acre square field is illustrated in Table 7. The
estimates for other application methods and locations can be found in Appendix B. The shortest
sampling interval in the Arizona broadcast/tarp field study was 6 hrs. Consequently the 1 hr

air concentration estimation will begin with results for the 6 hr averaging time. Then the
peak-to-mean adjustment is made to the 6 hr air concentrations to obtain the 1 hr air
concentration estimates. The WHS branch has requested the use of the peak-to-mean adjustment
because chloropicrin is an irritant at low concentrations.

The third column of Table 7 shows the generic night 6 hr downwind centerline air concentrations
at 6 distances between 3.04 m (10 ft) and 760 m (2500 ft) from the application edge. These

air concentrations were produced at a receptor height of 1.2 m (representing the human

breathing zone) using the ISCST3 model with inputs of a 40 acre square source, generic flux
(100 ug/m?sec), the standard weather data for 6 hr night conditions (1 m/s wind speed and F
stability). These generic downwind centerline air concentrations can be used for any fumigant
that uses a 6 hr threshold averaging time, and, in fact were used to produce the chloropicrin night
6 hr air concentration estimates (see Appendix B). These concentrations are considered 6 hr
concentrations because the averaging time on the flux estimate is 6 hours. The 6 hr sampling
interval is the shortest interval in the Beard et al. (1996) study. Hence, in this case it is used as
the basis to generate 1 hr air concentrations using peak-to-mean adjustment methods (Barry,
2000b).

For this Arizona Broadcast/Tarp application method chloropicrin study, the adjustment factors
are as follows (see Table 7):

The field study has a night 6 hr flux estimate = 30.15 ug/m’sec
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The 332 Ib/acre application rate flux adjustment factor (multiplier) for the generic air
concentrations is calculated as:

(30.15 ug/m?s) / (100 ug/m?s) = 0.3015 (Table 6).

This flux adjustment multiplier is applied to the 6 hr generic downwind centerline concentrations
as follows:

3.04 m generic downwind centerline 6 hr air concentration = 8329.80 ug/m®
3.04 m 332 Ib/ac broadcast/tarp downwind centerline air concentration =

(0.3015)(8329.80 ug/m®) = 2511.4 ug/m®
The night 6 hr air concentration estimate of 2511.4 ug/m®is shown for the downwind distance of
3.04 m in column 4 of Table 7. The next step is to develop the 1 hr air concentration estimate for
this application rate by applying the peak-to-mean adjustment to the 6 hr estimates as follows:

The peak-to-mean adjustment for 6 hrsto 1 hr = 2.45

This multiplier is applied to the 6 hr air concentration estimates in column 4 of Table 7 as
follows:

(2.45)*(2511.4) = 6153.0
Results of this adjustment are shown in column 5 of Table 7.
The next application rate is calculated.
The estimates for 350 Ib/ac application rates are made as follows:
application rate adjustment = (350/332) = 1.0542
This adjustment is applied to the 332 Ib/ac 6 hr TWA concentrations in column 4 of Table 7:

(1.0542)*(2511.4) = 2647.6
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Results are shown in Column 6 of Table 7. The peak-to-mean adjustment of 2.45 is then applied
to the 350 Ib/acre 6 hr air concentration estimates shown in Column 6 to produced the 1 hr air
concentration estimates:

(2.45)*(2647.6) = 6486.5
The 1 hr air concentration estimates for 350 Ib/ac are shown in Column 7 or Table 7.

It is recommended that the air concentration estimates be rounded to 2 significant figures for use
in the exposure appraisals.

Summary

These air dispersion modeling methods can be used to produce worst case exposure appraisal air
concentration estimates for any fumigant that has a developed flux profile. The Health Threshold
averaging time, application rates, and maximum field size are fumigant specific. However, the
basic procedures would be similar.
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Table 1. lodomethane studies used to estimate off-site air concentrations.

Study

Application ,SAt(l:Jr(:zy Treated Effective 175 Ib/acre | 87.5 Ib/acre
Study PP o Broadcast Adjustment | Adjustment

Method Application S

a Application Factor Factor
Rate
Rate

Watsonville, | g - dcast/Tarp 252 252 0.69 0.35
California
Manteca, | b o adcast/Tarp 242 242 0.72 0.36
California
Oxnard, | poyrarn 244 171 1.02 0.51
California
Guadalupe, | g 4ram 179 143 1.22 0.61
California
LaSelva
Beach, Drip/Tarp 235 162 1.08 0.54
California
Camarillo, .
California Drip/Tarp 175 119 1.47 0.74
Guadalupe, .
California Drip/Tarp 174 139 1.26 0.63

a.  This application rate is the “treated acre” rate which is only the treated soil area excluding nontreated areas such as furrows. For broadcast
application methods the Study Application Rate and the Study Effective Broadcast Application Rate will be the same. For bed type
applications an adjustment must be made to the Study Application Rate to account for the portions of the field that are untreated. See the
text for details of the calculation.
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Table 2. Flux estimates for iodomethane studies used to estimate off-site air concentrations. With the exception of LaSelva Beach, the

8 hr and 1 hr scenarios both exhibited the highest flux and highest air concentrations during the day. Both day and night air
concentrations were provided for the LaSelva Beach study (See Appendix A). The remainder of the studies focused on the day

scenario.
Study

Application Study Effective 24 hr 2 flus (hdray) flui (hdray)
Study Location Application | Broadcast | flux (ug/m“sec) 2 2

Method a L b (ug/m“sec) (ug/m“sec)

Rate Application (hrs) (hrs) (hrs)
Rate

Watsonville, | Broadcast/ 252 252 120.9 (22.0)° 234.2 (8.1) N/AC
California Tarp
Manteca, Broadcast/
California Tarp 242 242 160.2 (19.0) 313.7 (8.0) 481.0 (3.3)
Oxnard, Bed/Tarp 244 171 186.4 (18.9) 265.6 (8.2) 535.0 (2.6)
California ' ' T T
Guadalupe,
california Bed/Tarp 179 143 117.7 (21.0) 153.1 (7.0) 171.4 (3.0)
LaSelva Beach, .
California Drip/Tarp 235 162 87.6 (19.0) 187.5 (7.0) 198.0 (3.0)
Camarillo, .
California Drip/Tarp 175 119 81.4 (22.0) 153.4 (8.0) 242.1 (4.0)
Guadalupe, .
California Drip/Tarp 174 139 131.1 (23.0) 296.1 (7.0) 429.8 (3.0)

This application rate is the “treated acre” rate. For broadcast application methods the Study Application Rate and the Study Effective Broadcast Application Rate will be the same.

For bed type applications an adjustment must be made to the Study Application Rate to account for the portions of the field that are untreated. See the text for details of the

calculation.

The number in parentheses is the sampling interval duration in hrs.
It was not possible to estimate a 1 hr flux for this study.
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Table 3. Screening 24 hr air concentration estimates for a square 40 acre iodomethane Manteca
broadcast/tarp application. The generic 24 hr air concentrations are produced with the standard

24 hr meteorological conditions (C-stability and 1.4 m/s wind speed) and generic flux of

100 ug/m?sec. The direct proportionality of air concentrations to flux and flux to application

rate allows a simple adjustment of the generic 24 hr air concentrations to obtain air concentrations
for other application rates and flux values. In this case, the field study had an effective broadcast
application rate of 242 Ib/ac with a flux of 160.2 ug/m?sec. The first step adjusts for the flux by
using the multiplier (160.2/100) = 1.602. Thus, for example, (1.602)(2589.13) = 4147.8. The second
step adjusts for application rate. The 175 Ib/ac application rate adjustment is (175/242) = 0.72 and
the final screening air concentration estimate is obtained by (0.72)(4147.8) = 2986.4. Air
concentration estimates should be rounded to two significant figures. Small rounding differences
may occur.

242 Ib/ac application

175 Ib/ac application

. . Generic 24 hr
Distance Distance . . rate rate
AIr concentration . . . )
(ft) (m) (ug/m®) Air concentration Air concentration
) (ug/m’) (ug/m’)
10 3.04 2589.13 4147.8 2986.4
50 15.2 2350.75 3765.9 2711.5
100 30.4 2018.72 3234.0 2328.5
300 91.2 1373.99 2201.1 1584.8
500 152 1083.24 1735.4 1249.5
2500 760 379.24 607.6 437.4
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Table 4. Screening day 1 hr air concentration estimates for a square 40 acre iodomethane

Manteca broadcast/tarp application. The generic day 1hr air concentrations are produced with the
standard day meteorological conditions (D-stability and 1 m/s wind speed) and generic flux of

100 ug/m?sec. The direct proportionality of air concentrations to flux and flux to application rate
allows a simple adjustment of the generic day 1hr air concentrations to obtain air concentrations for
other application rates and flux values. In this case, the field study had an effective broadcast
application rate of 242 Ib/ac with a 1 hr flux of 481.0 ug/m?sec. The first step adjusts for the flux by
using the multiplier (481.0/100) = 4.81. Thus, for example, (4.81)(5181.70) = 24924.00. The second
step adjusts for application rate. The 175 Ib/ac application rate adjustment is (175/242) = 0.72 and
the final screening air concentration estimate is obtained by (0.72)(24924.0) = 17945.3. Air
concentration estimates should be rounded to two significant figures. Small rounding differences
may occur.

_ _ Generic Day 1 hr 242 Ib/ac application | 175 Ib/ac application
Distance Distance . . rate rate
Air Concentration . . . i
(ft) (m) (ug/m®) Air concentration Air concentration
: (ug/m’) (ug/m’)

10 3.04 5181.700 24924.00 17945.30

50 15.2 4838.100 23271.30 16755.30
100 30.4 4444.500 21378.00 15392.20
300 91.2 3178.900 15290.50 11009.20
500 152 2560.200 12314.60 8866.50
2500 760 1044.900 5026.00 3618.70
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Table 5. Screening day 8 hr air concentration estimation for a square 40 acre iodomethane
Manteca broadcast/tarp application. The generic day 8 hr air concentrations are produced with
the standard day meteorological conditions (D-stability and 1 m/s wind speed) and generic flux
of 100 ug/m?sec. The generic day 8 hr air concentrations are the same as the generic day 1 hr air
concentrations because the meteorological conditions and the generic flux are the same. The
difference in air concentrations is accounted for in the flux estimates, which are measured over
different averaging times. The direct proportionality of air concentrations to flux and flux to
application rate allows a simple adjustment of the generic day 8 hr air concentrations to