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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



Randy Segawa
August 21, 2008
Page 11

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, | 5 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/msec) 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/A®
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 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 day 8 hr flux of 313.7 ug/m?sec. The first
step adjusts for the flux by using the multiplier (313.7/100) = 3.14. Thus, for example,
(3.14)(5181.70) = 16270.5. 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)(16270.5) = 11714.8. Air concentration estimates should be rounded to two
significant figures. Small rounding differences may occur.

Generic Day 8 hr

242 Ib/ac application

175 Ib/ac application

Distance | Distance Air Concentration rate rate
(ft) (m) (ug/m®) Air concentration Air concentration
) (ug/m’) (ug/m’)
10 3.04 5181.70 16270.5 11714.8
50 15.2 4838.10 15191.6 10938.0
100 30.4 4444.50 13955.7 10048.1
300 91.2 3178.90 9981.7 7186.9
500 152 2560.20 8039.0 5788.1
2500 760 1044.90 3281.0 2362.3
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Table 6. Flux estimates for chloropicrin studies used to estimate off-site air concentrations. With the exception of the California

Bed/Drip/Tarp study, all sampling intervals were either 6 or 12 hrs.

Study Effective

. L Study Application Broadcast 24 hr 6 hr 6 h_r

Study Location Application Method a L flux flux (day) | flux (nlght%
Rate Application Rate 2 2 \b 2

(Ib/acre) (Ib/acre) (ug/m<sec) | (ug/m“sec)” | (ug/m“sec)
Arizona Broadcast/Untarp 171 171 86 50 180
Arizona Bed/Untarp 149 86 66 114 113
Arizona Bed/Tarp 377 189 108 132 142
Arizona Broadcast/Tarp 332 332 111 211 30
Washington Broadcast/Tarp 343 343 34 70 20
Florida Broadcast/Tarp 346 346 28 58 22
California Bed/Drip/Tarp 300 156 22 47° 5¢

a. 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
b. For 1 hr concentrations, the 6 hr flux was used to estimate 6 hr air concentrations. Then a peak-to-mean adjustment was made to the 6 hr air concentrations to derive the 1 hr air concentrations.
¢. These two flux estimates are 8 hr due to the sampling intervals in the study
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Table 7. Screening night 6 hr and night 1 hr air concentration estimates for a square 40 acre chloropicrin Arizona broadcast/tarp
application. In this field study (Beard, 1996) the shortest sampling interval averaging time was 6 hrs. So, the generic night 1 hr air
concentrations were produced starting with the standard 6 hr meteorological conditions (F-stability and 1 m/s wind speed) and generic
flux of 100 ug/m’sec. A peak-to-mean adjustment (Barry, 2000b) is made to obtain 1 hr generic air concentration estimates. Direct
proportionality of air concentrations to flux and flux to application rate allows a simple adjustment of the generic night 6 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 332 Ib/ac with a flux of 30.15 ug/m’sec. The first step adjusts for application rate by using the multiplier
(30.15/100) = 0.3015. Thus, for example, (0.3015)(8329.80) = 2511.4. The 350Ib/ac application rate adjustment is (350/332) = 1.0542
and the air concentration estimate is obtained by (1.0542)(2511.4) = 2647.6. The peak-to-mean adjustment was made to the 6-hr
estimates: for the 332 Ib/acre application rate (2.45)(2511.4) = 6153.0 and for the 350 Ib/acre application rate (2.45)(2647.6) = 6486.5.
Air concentration estimates should be rounded to 2 significant figures. Small rounding differences may occur.

332 Ib/ac 332 Ib/ac
Generic Application | Application Rate | 350 Ib/ac Application | 350 Ib/ac Application Rate
Distance | Distance Night 6 hr Rate Peak-to-Mean Rate Peak-to-Mean
(Ft) (m) Air Night 6 hr Adjusted Night 6 hr Adjusted
Concentration Air Night 1 hr Air Concentration Night 1 hr
(ug/m?) Concentration | Air Concentration (ug/m®) Air Concentration (ug/m°)
(ug/m®) (ug/m®)
10 3.04 8329.8 2511.4 6153.0 2647.6 6486.5
50 15.2 8285.1 2498.0 6120.0 2633.3 6451.7
100 30.4 8058.3 2429.6 5952.5 2561.3 6275.1
300 91.2 6419.2 1935.4 4741.7 2040.3 4998.7
500 152 5341.6 1610.5 3945.7 1697.8 4159.6
2500 760 2377.9 716.9 1756.5 755.8 1851.7




lodomethane
40ac 1hr day

Nominal flux
concentration

distance (distance (1100ug/m**2/sec

10
50
100
300
500
2500

3.04
15.2
30.4
91.2
152
760

5181.70
4838.10
4444.50
3178.90
2560.20
1044.90

flux adjustment*

app rate multiplier#

* this adjustment converts the 100ug.m**2/sec to the flux from the study e.g.: (4.81)*(5181.7) = 24924
# this multiplier scales the concentrations from the study to the desired application rate e.g.: (0.72)*(24924) = 17945
the application rate multiplier is calculated as: 175/242 = 0.72 and scales the application rate down from 242Ib/ac to 175Ib/ac

vol 52875-007

Watsonville

broad/tarp

252 Iblac 175 Ib/ac
N/A N/A

All Concentrations are ug/m**3

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

vol 52875-026

Manteca
broad/tarp
242 Ib/ac
24924.0
23271.3
21378.0
15290.5
12314.6
5026.0

4.81

175 Ib/ac
17945.3
16755.3
15392.2
11009.2
8866.5
3618.7

0.72

vol 52875-046

Oxnard
bed/tarp

171 Ib/ac 175 Ib/ac

27722.1
25883.8
23778.1
17007.1
13697.1
5590.2

5.35

28276.5
26401.5
24253.6
17347.3
13971.0
5702.0

1.02

Any additional effective broadcast application rates can be obtained by calculating the app rate multiplier.
Example: drip/tarp 87.5 app rate multiplier = 87.5/171 = 0.51
the concentrations in the "drip/tarp 171" column multipled by 0.51 gives estimated concentration for 87.5Ib effective broadcast
this scenario would be 175Ibs in the beds and beds 50% of the field area.

87.5 Ib/ac
14138.3
13200.8
12126.8
8673.6
6985.5
2851.0

051

vol 52875-056
LaSelva Beach
drip/tarp

162 Ib/ac
10259.8
9579.4

8800.1

6294.2

5069.2

2068.9

1.98

175 Ib/ac
11080.5
10345.8
9504.1
6797.8
5474.7
2234.4

1.08

87.5 Ib/ac
5540.3
5172.9
4752.1
3398.9
2737.4
1117.2

0.54

vol 52875-063
Camarillo
drip/tarp

119 Ib/ac

12539.7
11708.2
10785.7
7692.9
6195.7
2528.7

2.42

175 Ib/ac
18433.4
17211.1
15810.9
11308.6
9107.7
3717.1

1.47

87.5 Ib/ac

9279.4
8664.1
7959.2
5692.8
4584.8
1871.2

0.74

vol 52875-064

Guadalupe
bed/tarp
143 Ib/ac
8860.7
8273.2
7600.1
5435.9
4377.9
1786.8

171

175 Ib/ac
10810.1
10093.2
9272.1
6631.8
5341.1
2179.9

1.22

87.5 Ib/ac
5405.0
5046.6
4636.1
3315.9
2670.5
1089.9

0.61

vol 52875-089
Guadalupe
drip/tarp

139 Ib/ac
22281.3
20803.8
19111.3
13669.3
11008.9
4493.1

4.3

175 Ib/ac
28074.5
26212.8
24080.3
172233
13871.2
5661.3

1.26

87.5 Ib/ac
14037.2
13106.4
12040.2
8611.6
6935.6
2830.6

0.63



Chloropicrin
40ac 1hr night

meters
3.04
15.2
30.4
91.2
152
760

All Concentrations are ug/m**3

vol 199-073 vol 199-073 vol 199-073
24hr AZ broad/untarp AZ bed/untarp AZ bed/tarp
generic conc 171 Ib/ac 175 Ib/ac 500 Ib/ac 86 Ib/ac 175 Ib/ac 250 Ib/ac 189 Ib/ac 350 Ib/ac 500 Ib/ac
8329.800 36793.6 37654.6 107584.5 23020.2 46846.2 66919.8 29005.9 53716.0 76735.1
8285.100 36596.2 37452.5 107007.2 22896.7 46594.8 66560.7 28850.3 53427.8 76323.3
8058.300 35594.4 36427.3 104077.9 22269.9 45319.3 64738.7 28060.5 51965.2 74234.0
6419.200 28354.3 29017.8 82907.9 17740.1 36101.1 51570.5 22352.8 41395.2 59134.4
5341.600 23594.4 24146.5 68990.0 14762.0 30040.8 42913.3 18600.4 34446.2 49207.5
2377.900 10503.4 10749.2 30712.0 6571.6 13373.1 19103.5 8280.3 15334.3 21905.5
flux adjustment** 1.8029 1.128 14213
peak-to-mean adjustment*** 2.450 2.450 2.450
app rate multiplier# 1.0234 2.924 2.035 2.907 1.8519 2.6455
* These estimated air concentrations involve 2 adjustments to the 6hr TWA air cor 1s: 1) flux and 2) peak-ts n for 6 hrto 1 hr.

** this adjustment converts the 100ug.m**2/sec to the flux from the study e.g.: (1.8029)**(8330) = 15018.16
*** note that the Peak-to-Mean 100ug/m**2/sec concentrations were obtained by adjusting the 6hr air concentrations with the peak-to-mean adjustment of 2.45:
(15018.16)*(2.45) = 36794.49

# this multiplier scales the concentrations from the study to the desired application rate e.g.: (1.0234)*(36794) = 37655
the multiplier is calculated as: 175/171 = 1.0234 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 250Ib effective broadcast
this scenario would be 500Ibs in the beds and beds 50% of the field area.

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

vol 199-073
AZ broad/tarp
332 Ib/ac
6153.0
6120.0
5952.5
47417
3945.7

1756.5

0.3015
2.450

350 Ib/ac
6486.5
6451.7
6275.1
4998.7
4159.6
1851.7

1.0542

500 Ib/ac
9266.4
9216.7
8964.4
7141.0
5942.2
2645.3

1.506

vol 199-073
WA broad/tarp
343 Ib/ac
4063.2

4041.4

3930.8

3131.3

2605.6

1159.9

0.1991
2.450

350 Ib/ac
4146.1
4123.9
4011.0
3195.1
2658.8
1183.6

1.0204

500 Ib/ac
5923.0
5891.2
5729.9
4564.4
3798.2
1690.8

1.4577

vol 199-073
FL broad/tarp
346 Ib/ac
4428.5
4404.8
4284.2
3412.8
2839.9
1264.2

0.217
2.450

350 Ib/ac
4479.9
4455.9
4333.9
3452.4
2872.8
1278.9

1.0116

500 Ib/ac
6399.7
6365.3
6191.1
4931.8
4103.9
1826.9

1.4451

Vol 199-112

CA bed/drip/tarp

156 Ib/ac
1071.4
1065.7
1036.5
825.7
687.1
305.9

0.0525
2.450

300 Ib/ac
2060.4
2049.4
1993.3
1587.8
1321.3
588.2

1.9231



Chloropcirin

40ac 6hr day

2500

meters
3.04
15.2
30.4
91.2
152
760

All Concentrations are ug/m**3

vol 199-073 vol 199-073 vol 199-073
24hr AZ broad/untarp AZ bed/untarp AZ bedftarp
generic conc 171 Ib/ac 175 Ib/ac 500 Ib/ac 86 Ib/ac 175 Ib/ac 250 Ib/ac 189 Ib/ac 350 Ib/ac 500 Ib/ac
5181.7 2567.5 2627.6 7507.5 5912.8 12032.6 17188.6 6823.3 12636.0 18050.9
4838.1 2397.3 2453.4 7009.6 5520.8 11234.7 16048.8 6370.8 11798.1 16854.0
44445 2202.2 2253.8 6439.4 5071.6 10320.7 14743.2 5852.5 10838.3 15482.8
3178.9 1575.1 1612.0 4605.7 3627.4 7381.8 10545.0 4186.0 7752.0 11074.0
2560.2 1268.6 1298.3 3709.3 2921.4 5945.1 8492.6 3371.3 6243.3 8918.7
1044.9 517.7 529.9 1513.9 1192.3 2426.4 3466.1 1375.9 2548.1 3640.0
flux adjustment* 0.4955 1.1411 1.3168
app rate multiplier# 1.0234 2924 2.035 2.907 1.8519 2.6455

* this adjustment converts the 100ug.m**2/sec to the flux from the study e.g.: (0.4955)*(5182) = 2568
# this multiplier scales the concentrations from the study to the desired application rate e.qg.: (1.0234)*(2568) = 2628
the multiplier is calculated as: 175/171 = 1.0234 and scales the application rate up from 171Ib/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 250Ib effective broadcast
this scenario would be 500Ibs in the beds and beds 50% of the field area

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

vol 199-073
AZ broad/tarp
332 Ib/ac
10933.9
10208.9
9378.3

6707.8

5402.3

2204.8

2.1101

350 Ib/ac
11526.5
10762.2
9886.6
7071.4
5695.1
2324.3

1.0542

500 Ib/ac
16466.5
15374.6
14123.8
10101.9
8135.8
3320.5

1.506

vol 199-073
WA broad/tarp
343 Ib/ac
3649.0

3407.0

3129.8

2238.6

1802.9

735.8

0.7042

350 Ib/ac
3723.4
3476.5
3193.7
2284.2
1839.7
750.8

1.0204

500 Ib/ac
5319.1
4966.4
4562.3
3263.2
2628.1
1072.6

1.4577

vol 199-073
FL broad/tarp
346 Ib/ac
2995.0
2796.4
2568.9
1837.4
1479.8

604.0

0.578

350 Ib/ac
3029.8
2828.9
2598.7
1858.7
1497.0
611.0

1.0116

500 Ib/ac
4328.1
4041.1
3712.3
2655.2
21385
872.8

1.4451

Vol 199-112

CA bed/drip/tarp

156 Ib/ac
2419.9
2259.4
2075.6
1484.5
1195.6
488.0

0.467

300 Ib/ac
4653.6
4345.0
3991.6
2854.9
2299.3
938.4

1.9231



lodomethane
40ac 24hr

Nominal flux
concentration
distance (distance (1100ug/m**2/sec

10 3.04 2589.13
50 15.2 2350.75
100 30.4 2018.72
300 91.2 1373.99
500 152 1083.24
2500 760 379.24

flux adjustment*

app rate multiplier#

* this adjustment converts the 100ug.m**2/sec to the flux from the study e.g.: (1.209)*(2517.4) = 3043.5
# this multiplier scales the concentrations from the study to the desired application rate e.
the application rate multiplier is calculated as: 175/252 = 0.69 and scales the application rate down from 252Ib/ac to 175Ib/ac

vol 52875-007

Watsonville

broad/tarp

252 Ib/ac 175 Ib/ac
3130.3 2159.9
2842.1 1961.0
2440.6 1684.0
1661.2 1146.2
1309.6 903.7
458.5 316.4
1.209

0.69

All Concentrations are ug/m**3

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

vol 52875-026
Manteca

broad/tarp

242 |b/ac 175 Ib/ac
4147.8 2986.4
3765.9 27115
3234.0 23285
2201.1 1584.8
1735.4 1249.5
607.6 437.4

1.602

0.72

- (0.69)(3043.5) = 2100.0

vol 52875-046
Oxnard

bed/tarp

171 Ib/ac 175 Ib/ac
4826.1 4922.7
4381.8 4469.4
3762.9 3838.2
2561.1 2612.3
2019.2 2059.6
706.9 7211

1.864

1.02

Any additional effective broadcast application rates can be obtained by calculating the app rate multiplier.
Example: drip/tarp 87.5 app rate multiplier = 87.5/171 = 0.51
the concentrations in the “drip/tarp 171" column multipled by 0.51 gives estimated concentration for 87.5Ib effective broadcast
this scenario would be 175Ibs in the beds and beds 50% of the field area.

87.5 Ib/ac
2461.3
2234.7
1919.1
1306.2
1029.8
360.5

0.51

vol 52875-056
LaSelva Beach
drip/tarp

162 Ib/ac
2268.1

2059.3

1768.4

1203.6

948.9

332.2

0.876

175 Ib/ac
24495
22240
1909.9
1299.9
1024.8
358.8

1.08

87.5 Ib/ac
1224.8
1112.0
954.9
650.0
512.4
179.4

0.54

vol 52875-063
Camarillo
drip/tarp

119 Ib/ac
2107.6

19135

1643.2

1118.4

881.8

308.7

0.814

175 Ib/ac
3098.1
2812.9
2415.6
1644.1
1296.2
453.8

1.47

87.5 Ib/ac
1559.6
1416.0
1216.0
827.6
652.5
228.4

0.74

vol 52875-064
Guadalupe
bed/tarp

143 Ib/ac
3047.4

2766.8

2376.0

1617.2

1275.0

446.4

1.177

175 Ib/ac
3717.8
3375.5
2898.8
1973.0
1555.5
544.6

1.22

87.5 Ib/ac
1858.9
1687.8
1449.4
986.5
717
2723

0.61

vol 52875-089
Guadalupe
drip/tarp

139 Ib/ac
3394.4

3081.8

2646.5

1801.3

1420.1

497.2

1.311

175 Ib/ac
4276.9
3883.1
3334.6
2269.6
1789.4
626.5

1.26

87.5 Ib/ac
2138.4
1941.6
1667.3
11348
894.7
313.2

0.63



Chloropicrin

40ac 1hr day

2500

meters
3.04
15.2
30.4
91.2
152
760

All Concentrations are ug/m*3

vol 199-073 vol 199-073 vol 199-073 vol 199-073
24hr AZ broad/untarp AZ bed/untarp AZ bed/tarp AZ broad/tarp
generic conc 171 Ib/ac 175 Ib/ac 500 Ib/ac 86 Ib/ac 175 Ib/ac 250 Ib/ac 189 Ib/ac 350 Ib/ac 500 Ib/ac 332 Ib/ac
5181.7 6290.5 6437.7 18393.3 14486.5 29479.9 42112.1 16717.0 30958.2 44224.8 26788.1
4838.1 5873.3 6010.8 17173.6 13525.9 27525.1 39319.7 15608.5 28905.4 41292.2 25011.7
44445 5395.5 5521.8 15776.5 12425.5 25285.8 36120.8 14338.7 26553.8 37932.9 22976.9
3178.9 3859.1 3949.4 11284.0 8887.2 18085.5 25835.2 10255.6 18992.4 27131.3 16434.1
2560.2 3108.0 3180.7 9087.8 7157.5 14565.6 20807.0 8259.6 15296.0 21850.8 13235.6
1044.9 1268.5 1298.2 3709.0 2921.2 5944.7 8492.0 3371.0 6242.8 8918.0 5401.9
flux adjustment* 0.4955 1.1411 1.3168 21101
peak-to-mean adjustment**  2.450 2.450 2.450 2.450
app rate multiplier# 1.0234 2924 2.035 2.907 1.8519 2.6455

* These estimated air concentrations involve 2 adjustments to the 6hr TWA air concentrations: 1) flux and 2) peak-to-mean for 6 hr to 1 hr.

** this adjustment converts the 100ug.m**2/sec to the flux from the study e.g.: (0.4955)*(5181.7) = 2567.532

*** note that the Peak-to-Mean 100ug/m**2/sec concentrations were obtained by adjusting the 6hr air concentrations with the peak-to-mean adjustment of 2.45:
(2567.532)%(2.45) = 6290.45

# this multiplier scales the concentrations from the study to the desired application rate e.g.: (1.0234)*(6290) = 6438
the multiplier is calculated as: 175/171 = 1.0234 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 250Ib effective broadcast
this scenario would be 500Ibs in the beds and beds 50% of the field area.

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

350 Ib/ac
28240.0
26367.4
24222.3
17324.8
13952.9
5694.6

1.0542

500 Ib/ac
40342.8
37667.7
34603.3
24749.8
19932.8
8135.2

1.506

vol 199-073
WA broad/tarp
343 Ib/ac
8939.9

8347.1

7668.1

5484.5

4417.1

1802.8

0.7042
2.450

350 Ib/ac
9122.3
8517.4
78245
5596.4
4507.2
1839.5

1.0204

500 Ib/ac
13031.7
12167.6
11177.7
7994.8
6438.8
2627.9

1.4577

vol 199-073
FL broad/tarp
346 Ib/ac
7337.8
6851.2
6293.9
4501.6
3625.5
1479.7

0.578
2.450

350 Ib/ac
7422.9
6930.7
6366.9
4553.9
3667.6
1496.8

1.0116

500 Ib/ac
10603.9
9900.7
9095.3
6505.3
5239.2
2138.3

1.4451

Vol 199-112

CA bed/drip/tarp

156 Ib/ac
5928.6
5535.5
5085.2
3637.1
2929.3
1195.5

0.467
2.450

300 Ib/ac
11401.4
10645.3
9779.3
6994.6
5633.2
2299.1

1.9231



Chloropicrin
40ac 1hr night

meters
3.04
15.2
30.4
91.2
152
760

All Concentrations are ug/m**3

vol 199-073 vol 199-073 vol 199-073
24hr AZ broad/untarp AZ bed/untarp AZ bed/tarp
generic conc 171 Ib/ac 175 Ib/ac 500 Ib/ac 86 Ib/ac 175 Ib/ac 250 Ib/ac 189 Ib/ac 350 Ib/ac 500 Ib/ac
8329.800 36793.6 37654.6 107584.5 23020.2 46846.2 66919.8 29005.9 53716.0 76735.1
8285.100 36596.2 37452.5 107007.2 22896.7 46594.8 66560.7 28850.3 53427.8 76323.3
8058.300 35594.4 36427.3 104077.9 22269.9 45319.3 64738.7 28060.5 51965.2 74234.0
6419.200 28354.3 29017.8 82907.9 17740.1 36101.1 51570.5 22352.8 41395.2 59134.4
5341.600 23594.4 24146.5 68990.0 14762.0 30040.8 42913.3 18600.4 34446.2 49207.5
2377.900 10503.4 10749.2 30712.0 6571.6 13373.1 19103.5 8280.3 15334.3 21905.5
flux adjustment** 1.8029 1.128 14213
peak-to-mean adjustment*** 2.450 2.450 2.450
app rate multiplier# 1.0234 2.924 2.035 2.907 1.8519 2.6455
* These estimated air concentrations involve 2 adjustments to the 6hr TWA air cor 1s: 1) flux and 2) peak-ts n for 6 hrto 1 hr.

** this adjustment converts the 100ug.m**2/sec to the flux from the study e.g.: (1.8029)**(8330) = 15018.16
*** note that the Peak-to-Mean 100ug/m**2/sec concentrations were obtained by adjusting the 6hr air concentrations with the peak-to-mean adjustment of 2.45:
(15018.16)*(2.45) = 36794.49

# this multiplier scales the concentrations from the study to the desired application rate e.g.: (1.0234)*(36794) = 37655
the multiplier is calculated as: 175/171 = 1.0234 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 250Ib effective broadcast
this scenario would be 500Ibs in the beds and beds 50% of the field area.

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

vol 199-073
AZ broad/tarp
332 Ib/ac
6153.0
6120.0
5952.5
47417
3945.7

1756.5

0.3015
2.450

350 Ib/ac
6486.5
6451.7
6275.1
4998.7
4159.6
1851.7

1.0542

500 Ib/ac
9266.4
9216.7
8964.4
7141.0
5942.2
2645.3

1.506

vol 199-073
WA broad/tarp
343 Ib/ac
4063.2

4041.4

3930.8

3131.3

2605.6

1159.9

0.1991
2.450

350 Ib/ac
4146.1
4123.9
4011.0
3195.1
2658.8
1183.6

1.0204

500 Ib/ac
5923.0
5891.2
5729.9
4564.4
3798.2
1690.8

1.4577

vol 199-073
FL broad/tarp
346 Ib/ac
4428.5
4404.8
4284.2
3412.8
2839.9
1264.2

0.217
2.450

350 Ib/ac
4479.9
4455.9
4333.9
3452.4
2872.8
1278.9

1.0116

500 Ib/ac
6399.7
6365.3
6191.1
4931.8
4103.9
1826.9

1.4451

Vol 199-112

CA bed/drip/tarp

156 Ib/ac
1071.4
1065.7
1036.5
825.7
687.1
305.9

0.0525
2.450

300 Ib/ac
2060.4
2049.4
1993.3
1587.8
1321.3
588.2

1.9231



lodomethane
40ac 8hr day

Nominal flux
concentration

distance ( distance (r 100ug/m**2/sec

10
50
100
300
500
2500

3.04
15.2
30.4
91.2
152
760

5181.70
4838.10
4444.50
3178.90
2560.20
1044.90

flux adjustment*

app rate multiplier#

vol 52875-007

Watsonville

broad/tarp

252 Ib/ac 175 Ib/ac
12125.2 8366.4
11321.2 7811.6
10400.1 7176.1
7438.6 5132.7
5990.9 4133.7
2445.1 1687.1
2.34

0.69

All Concentrations are ug/m**3

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

vol 52875-026
Manteca

broad/tarp

242 Ib/ac 175 Ib/ac
16270.5 11714.8
15191.6 10938.0
13955.7 10048.1
9981.7 7186.9
8039.0 5788.1
3281.0 2362.3

3.14

0.72

* this adjustment converts the 100ug.m**2/sec to the flux from the study e.g.: (2.34)*(5181.7) = 12125

# this multiplier scales the concentrations from the study to the desired application rate e
the application rate multiplier is calculated as: 175/252 = 0.69 and scales the application rate down from 252Ib/ac to 175Ib/ac

0.69)*(12125) = 8366

vol 52875-046

Oxnard
bed/tarp
171 Ib/ac
13783.3
12869.3
11822.4
8455.9
6810.1
2779.4

2.66

175 Ib/ac
14059.0
13126.7
12058.8
8625.0
6946.3
2835.0

1.02

Any additional effective broadcast application rates can be obtained by calculating the app rate multiplier.
Example: drip/tarp 87.5 app rate multiplier = 87.5/171 = 0.51
the concentrations in the "drip/tarp 171" column multipled by 0.51 gives estimated concentration for 87.5lb effective broadcast
this scenario would be 175Ibs in the beds and beds 50% of the field area.

87.5 Ib/ac
7029.5
6563.4
6029.4
43125
3473.2
1417.5

0.51

vol 52875-056
LaSelva Beach
drip/tarp

162 Ib/ac
9689.8

9047.3

8311.2

5944.5

4787.6

1954.0

1.87

175 Ib/ac
10465.0
9771.0
8976.1
6420.1
5170.6
21103

1.08

87.5Ib/ac
52325
4885.5
4488.1
3210.1
2585.3
1055.1

0.54

vol 52875-063
Camarillo
drip/tarp

119 Ib/ac
7928.0

7402.3

6800.1
4863.7

3917.1

1598.7

153

175 Ib/ac
11654.2
10881.4
9996.1
7149.7
5758.1
2350.1

1.47

87.5Ib/ac
5866.7
5477.7
5032.1
3599.2
2898.7
1183.0

0.74

vol 52875-064
Guadalupe
bed/tarp

143 Ib/ac
7928.0

7402.3

6800.1

4863.7

3917.1

1598.7

153

175 Ib/ac
9672.2
9030.8
8296.1
5933.7
4778.9
1950.4

1.22

87.5 Ib/ac
4836.1
4515.4
4148.1
2966.9
2389.4
975.2

0.61

vol 52875-089
Guadalupe
drip/tarp

139 Ib/ac
15337.8
14320.8
13155.7
9409.5

7578.2

3092.9

2.96

175 Ib/ac
19325.7
18044.2
16576.2
11856.0
9548.5
3897.1

1.26

87.5Ib/ac
9662.8
9022.1
8288.1
5928.0
4774.3
1948.5

0.63



Chloropcirin

40ac 6hr day

2500

meters
3.04
15.2
30.4
91.2
152
760

All Concentrations are ug/m**3

vol 199-073 vol 199-073 vol 199-073
24hr AZ broad/untarp AZ bed/untarp AZ bedftarp
generic conc 171 Ib/ac 175 Ib/ac 500 Ib/ac 86 Ib/ac 175 Ib/ac 250 Ib/ac 189 Ib/ac 350 Ib/ac 500 Ib/ac
5181.7 2567.5 2627.6 7507.5 5912.8 12032.6 17188.6 6823.3 12636.0 18050.9
4838.1 2397.3 2453.4 7009.6 5520.8 11234.7 16048.8 6370.8 11798.1 16854.0
44445 2202.2 2253.8 6439.4 5071.6 10320.7 14743.2 5852.5 10838.3 15482.8
3178.9 1575.1 1612.0 4605.7 3627.4 7381.8 10545.0 4186.0 7752.0 11074.0
2560.2 1268.6 1298.3 3709.3 2921.4 5945.1 8492.6 3371.3 6243.3 8918.7
1044.9 517.7 529.9 1513.9 1192.3 2426.4 3466.1 1375.9 2548.1 3640.0
flux adjustment* 0.4955 1.1411 1.3168
app rate multiplier# 1.0234 2924 2.035 2.907 1.8519 2.6455

* this adjustment converts the 100ug.m**2/sec to the flux from the study e.g.: (0.4955)*(5182) = 2568
# this multiplier scales the concentrations from the study to the desired application rate e.qg.: (1.0234)*(2568) = 2628
the multiplier is calculated as: 175/171 = 1.0234 and scales the application rate up from 171Ib/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 250Ib effective broadcast
this scenario would be 500Ibs in the beds and beds 50% of the field area

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

vol 199-073
AZ broad/tarp
332 Ib/ac
10933.9
10208.9
9378.3

6707.8

5402.3

2204.8

2.1101

350 Ib/ac
11526.5
10762.2
9886.6
7071.4
5695.1
2324.3

1.0542

500 Ib/ac
16466.5
15374.6
14123.8
10101.9
8135.8
3320.5

1.506

vol 199-073
WA broad/tarp
343 Ib/ac
3649.0

3407.0

3129.8

2238.6

1802.9

735.8

0.7042

350 Ib/ac
3723.4
3476.5
3193.7
2284.2
1839.7
750.8

1.0204

500 Ib/ac
5319.1
4966.4
4562.3
3263.2
2628.1
1072.6

1.4577

vol 199-073
FL broad/tarp
346 Ib/ac
2995.0
2796.4
2568.9
1837.4
1479.8

604.0

0.578

350 Ib/ac
3029.8
2828.9
2598.7
1858.7
1497.0
611.0

1.0116

500 Ib/ac
4328.1
4041.1
3712.3
2655.2
21385
872.8

1.4451

Vol 199-112

CA bed/drip/tarp

156 Ib/ac
2419.9
2259.4
2075.6
1484.5
1195.6
488.0

0.467

300 Ib/ac
4653.6
4345.0
3991.6
2854.9
2299.3
938.4

1.9231



Chloropicirn
40ac 6hr night

feet
10
50
100
300
500
2500

meters
3.04
15.2
30.4
91.2
152
760

All Concentrations are ug/m**3

vol 199-073 vol 199-073 vol 199-073 vol 199-073
24hr AZ broad/untarp AZ bed/untarp AZ bed/tarp AZ broad/tarp
generic conc 171 Ib/ac 175 Ib/ac 500 Ib/ac 86 Ib/ac 175 Ib/ac 250 Ib/ac 189 Ib/ac 350 Ib/ac 500 Ib/ac 332 Ib/ac
8329.8 15017.8 15369.2 43912.0 9396.0 19120.9 27314.2 11839.1  21924.9 31320.5 2511.4
8285.1 14937.2 15286.7 43676.4 9345.6 19018.3 27167.6 11775.6  21807.3 31152.4 2498.0
8058.3 14528.3 14868.3 42480.8 9089.8 18497.7 26423.9 114533 212103 30299.6 2429.6
6419.2 11573.2 11844.0 33840.0 7240.9 14735.1 21049.2 9123.6 16896.0 24136.5 1935.4
5341.6 9630.4 9855.7 28159.2 6025.3 12261.5 17515.6 7592.0 14059.7 20084.7 1610.5
2377.9 4287.1 4387.4 12535.5 2682.3 5458.4 7797.4 3379.7 6258.9 8941.0 716.9
flux adjustment* 1.8029 1.128 1.4213 0.3015
app rate multiplier# 1.0234 2.924 2.035 2.907 1.8519 2.6455

* this adjustment converts the 100ug.m**2/sec to the flux from the study e.g.: (1.8029)*(8330) = 15018
# this multiplier scales the concentrations from the study to the desired application rate e. 1.0234)*(15018) = 15369
the multiplier is calculated as: 175/171 = 1.0234 and scales the application rate up from 171Ib/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 250Ib effective broadcast
this scenario would be 5001bs in the beds and beds 50% of the field area.

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

350 Ib/ac
2647.6
2633.3
2561.3
2040.3
1697.8
755.8

1.0542

500 Ib/ac
3782.2
3761.9
3658.9
2914.7
2425.4
1079.7

1.506

vol 199-073
WA broad/tarp
343 Iblac
1658.5

1649.6

1604.4

1278.1

1063.5

473.4

0.1991

350 Ib/ac
1692.3
1683.2
1637.1
1304.1
1085.2
483.1

1.0204

500 Ib/ac
24175
2404.6
2338.7
1863.0
1550.3
690.1

1.4577

vol 199-073
FL broad/tarp
346 Ib/ac
1807.6
1797.9
1748.7
1393.0
1159.1

516.0

0.217

350 Ib/ac
1828.5
1818.7
1768.9
1409.1
11726
522.0

1.0116

500 Ib/ac
2612.1
2598.1
2527.0
2013.0
1675.1
745.7

1.4451

Vol 199-112

CA bed/drip/tarp

156 Ib/ac
437.3
435.0
423.1
337.0
280.4
124.8

0.0525

300 Ib/ac
841.0
836.5
813.6
648.1
539.3
240.1

1.9231



Chloropicrin

40ac 24hr
All Concentrations are ug/m**3
vol 199-073 vol 199-073 vol 199-073 vol 199-073 vol 199-073 vol 199-073 Vol 199-112
AZ AZ AZ AZ WA FL CA
24hr AZ broad/untarp AZ bed/untarp AZ bed/tarp AZ broad/tarp WA broad/tarp FL broad/tarp CA bed/drip/tarp
feet meters generic conc 171 Ib/ac 175 Ib/ac 500 Ib/ac 86 Ib/ac 175 Ib/ac 250 Ib/ac 189 Ib/ac 350 Ib/ac 500 Ib/ac 332 Ib/ac 350 Ib/ac 500 Ib/ac 343 Ib/ac 350 Ib/ac 500 Ib/ac 346 Ib/ac 350 Ib/ac 500 Ib/ac 156 Ib/ac 300 Ib/ac
10 3.04 2589.1 2218.9 2270.8 6488.0 1717.1 3494.3 4991.7 2787.2 5161.6 73735 2869.5 3025.1 43215 878.5 896.4 1280.6 712.0 720.3 1028.9 576.1 1107.9
50 15.2 2350.7 2014.6 2061.7 5890.7 1559.0 3172.6 4532.1 2530.6 4686.4 6694.6 2605.3 2746.5 3923.6 797.6 813.9 1162.7 646.5 654.0 934.2 523.0 1005.9
100 30.4 2018.7 1730.0 1770.5 5058.7 1338.8 27245 3891.9 21732 4024.5 5749.1 2237.3 2358.6 3369.4 685.0 698.9 998.5 555.1 561.6 802.2 449.2 863.8
300 91.2 1374.0 11775 1205.1 3443.0 911.2 1854.4 2649.0 1479.1 2739.1 3913.0 1522.8 1605.3 2293.3 466.2 475.7 679.6 377.8 382.2 546.0 305.7 587.9
500 152 1083.2 928.3 950.1 27145 718.4 1462.0 2088.4 1166.1 2159.5 3084.9 1200.6 1265.6 1808.0 367.5 375.0 535.8 297.9 301.3 430.5 241.0 463.5
2500 760 379.2 325.0 332.6 950.3 2515 511.8 731.2 408.3 756.0 1080.0 420.3 443.1 633.0 128.7 131.3 187.6 104.3 105.5 150.7 84.4 162.3
flux adjustment* 0.857 0.6632 1.0765 1.1083 0.3393 0.275 0.2225
app rate multiplier# 1.0234 2.924 2.035 2.907 1.8519 2.6455 1.0542 1.506 1.0204 1.4577 1.0116 1.4451 1.9231

* this adjustment converts the 100ug.m**2/sec to the flux from the study e.g.: (0.857)*(2589.132) = 2218.886
# this multiplier scales the concentrations from the study to the desired application rate e.g.: (1.0234)*(2218.886) = 2270.808
the multiplier is calculated as: 175/171 = 1.0234 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 250Ib effective broadcast
this scenario would be 500Ibs in the beds and beds 50% of the field area.

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