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SUMMARY

The objective of this study was to determne if the Industrial
Source Conplex, Short Term (I1SCST) simulation nodel could re_IlabI?/
estimate downw nd air concentrations resulting fromthe venting o

met hKI brom de out of fum gation chanbers. or five fum gations,
stack em ssion rates, chanber specifications, and on-site
met eorol ogi cal data were input into the |ISCST nodel. The model-

predi cted concentrations were then conpared to neasured, downw nd
air concentrations. Both stack and downw nd nmeasured air _
concentrations were initially high, but declined rapidly over tine.
Downwi nd concentrations neasured during the first ten mnutes of
venting were as high as 6.8 ppm 116 mfromthe stack, but the

hi ghest measured concentration after ten mnutes was 0.79 ppm  The
| SCST nodel generally overestinmated the measured concentrations.
Several factors were identified that could account for this. The
tendency of the |ISCST nodel to overestimate is health-conservative.
Therefore, it can be used to supplement monitoring data and to help
eval uate possible mtigation measures'.

| NTRODUCTI ON

The Department's prelimnary risk characterization of nmethyl brom de
i ndicates that an inadequate nmargin of safety exists for several
exposure scenarios (Nelson 1992). To determ ne which specific uses
result in an unacceptable margin of safety, the air concentrations
associated wth each nethyl brom de use pattern nust be estinated.
Since there are over100 uses for nmethyl bromde in California,
monitoring air concentrations under all possible conbinations of
uses and meteorol ogical conditions is problematic. A conputer

sinmul ation nodel that accurately estimates air concentrations could
be used to supplenent nonitori n?_ data and to hel p eval uate possible
mtigation neasures. The objective of this study was to determne
if the Industrial Source Complex, Short Term (ISCST) nodel (\Wagner
1987? could accurately estinmate downw nd air concentrations
resulting from commodity chanber fum gations.
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SITE AND FUM GATI ON DESCRIPTION

Five chanber fum gations were nonitored at four different sites: San
Joaquin, Mnterey (twice), Contra Costa, and Fresno. The
descriptions and characteristics of each site are given in Table 1
and Figures 1 - 5. Al sites were packing facilitres that processed
fresh fruit or nuts. The sanplln% areas for all sites were clear of
any major obstacles, except for the San Joaquin site which had a
chéerry orchard in part of the sanFI|ng area. At one site, Contra
Costa, the sanpling terrain was elevated one to four neters above

t he stack base.

All fumgations were carried out in sealed chanbers at anbient
tenperature and pressure. The fumigation procedures were typical,
with the methyl brom de heated and piped into the chanber over a
eriod of 3 t0 15 mn. The commdities were fumigated for 2 to 19
r, aftgrhmM|ch the nethyl brom de was vented out "of a stack for 30
mnto r.

MATERIALS AND METHODS

Air concentrations were neasured in the chanber stack as well as at
several downw nd and one upwi nd |ocations. Downw nd sanplers were
deployed at three to seven locations at distances of 50 to 250 m
fromthe stack, depending on the site (Figures 1 - 5). Al doww nd
sanpl es were collected froma height of 1.2 m above ground |evel

Air concentrations were measured primarily by two different nethods.
(1) The initial high concentrations in the stack were neasured on a
real tine basis using a fum scope. (2) After the concentrations
were not detectable with a fum scope, the charcoal tube nmethod was
used. In this nethod, two charcoal tubes (prinmary and backup), .
connected end-to-end, are attached to an air punp. Methyl brom de
Is trapped on the charcoal as air is drawn through the tubes by the
air punmp. The charcoal tubes are then_anaI%zed I'n a |aboratory. .
Al'l downwi nd sanples were collected using charcoal tubes. Sanpling
was initiated at the sane tine venting was started and continued for
the entire vent|n% period of 30 min to 6 hr. Fum scope readings
were recorded at 20 secto 2 mn intervals, while charcoal tPPe
sampl es were collected for 5 to 30 mn intervals. AT punp Tlow
rates were adjusted to give a total of 11 L of air for each sample.

Laboratory analysis of the charcoal tube sanples was conducted by
Paul Lee and Jean Hsu of the California Department of Foo ?nd
Agriculture's Chemistry Laboratory Services. The charcoal from each
primary and backup tube was extracted separately wth carbon
disulfide. The resulting extract was then anal yzed with a gas
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chromat ograph equi pped with an electron capture detector. _
Laboratory spiked and blank sanples were also analyzed for quality
control. =~ The detection limt was 0.2 wug/sample, equivalent to
approxi mately 0.005 ppm

Addi tional data collected for the [SCST nodel included stack air
flow rates and meteorol ogical information. Air flow rate through
the chanber stack could only be neasured at one site, Contra Costa.
At this site, air velocity was nmeasured using a pitot tube attached
to a manometer. The air velocity was nultip |edpby the cross-
sectional area of the stack to calculate the air flow rate. At the
sites where air flow could not be neasured, the fan capacity and
stack cross-sectional area were used estimate air flow Wnd speed
and direction, tenperature, and humidity were recorded at each site
in one minute intervals using a Met-1 system

The | SCST nodel is a gaussian pl ume di spersion nodel, which uses
stack emssion rates (calculated by multiplying the stack air
concentration by the air flow rate), chanmber characteristics, and
met eorol ogi cal data to predict downw nd air concentrations.

Downwi nd concentrations were nodeled at one mnute intervals because
of the rapidly changing stack em ssion rates and to account for
mnute-to-mnute wind changes. The neasured air concentrations were
conmpared to the nodel ed concentrations by averagln? the one-mnute
model concentrations for the same tine period and [ocation as the
corresponding air sanples. Based on conversations with Air
Resources Board personnel, the one-fifth power |aw adjustnent for
short period nodel estimates was not utilized (Turner 1970).

Because the stack exit velocity influences the effective stack
height, an adjustment was made to account for the reduction in exit
velocity due to stack coverings (rain hoods). For stacks wth

roofs, the calculated vertical exit velocity was reduced by 75% At
one site, the stack exit was el bowshaped; the vertical exit
velocity was assuned to be al nost zero.

MONITORING AND MODELING RESULTS

The downw nd air concentrations neasured at each of the sites
probably do not represent the maxi num ground-level air
concentrations associated with these fum gations, for severa
reasons. First, the neasured data indicate and the |SCST nodel
predicts that concentrations are highly influenced by wnd _

di rection. In other words, sanplers located directly downw nd will
have much higher levels than ones |ocated away from the downw nd
centerline. "This means that a large number of sanplers at different
angl es woul d be needed to detect the maxi mum many nore than were
depl oyed for this study. Second, nmany of the downw nd backup
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charcoal tubes were positive, indicating that the charcoal tube
sanples may not have trapped all of the methyl brom de present.
Third, the 14 | aboratory spikes had an average recovery of 83s,
indicating that all of the methyl brom de may not have been
extracted from the charcoal sanples. The results were not adjusted
for possible breakthrough or spike recovery.

Initial stack air concentrations and em ssion rates for all sites
were very high, but declined rapidly over time in a biphasic nanner
The initial stack concentration for all sites averaged 9400 ppm or
82% of the application rate, but even the slowest dissipation showed
a decrease of 100X within one hour. It is estimated that greater
than 90% of the total emi ssions occurred within the first 20% of the
venting ﬁerlod (Figure 6). These estinmates are still valid even
though there is an apparent error in several of the em ssion rates
(the error only affects the scales not shapes of the curves in
Figure 6). For exanple, the total emnmissions calculated for the
Monterey site were greater than the anmount applied (Figure 6). The
error is probably due to using the rated fan capacity to estinate
the stack air flowrate, except for Contra Costa (Table 1). At the
Contra Costa site, the measured air flow was |ess than half the fan
capacity. This indicates that using the rated fan capacity probably
resulted in an overestimation of the emssion rate. Since the
emssion rate is a crucial variable in the | SCST nodel, this could
lead to an apparent overestinmation of downw nd concentrations.

Downwi nd air concentrations followed the sane time trend as the
stack concentrations, high initial levels followed by a rapid
decrease. The highest concentration measured was 6.8 ppmin a
sanpl e collected between five and ten mnutes after the start of
venting, while the highest concentration neasured after ten mnutes
of venting was 0.79 ppm Although determning the concentration
attern over space was not an objective, the 6.8 ppm nmaxi mum was
ound 116 m from the stack and methyl bromde was still detectable
250 mfromthe stack. None of the upwi nd sanples contained a
det ect abl e amount of methyl brom de.

CGenerally, the |SCST nodel predicted concentrations higher than the
measur ed concentrations gFlgure 7). The log-transforned neasured
versus predicted values had a coefficient of determination (g) of
0.41, indicating that only 41% of the variability could be accounted
for (not including points where both values were non-detects and
assum ng those points where one value was non-detect the
concentration was one-half the detection limt). Wile this my
seemlow, it is conparable to other |SCST evaluation studies
(Shulman and Hanna 1986) and is well within the range considered to
i ndi cate reasonabl e prediction skill (Godboie and Naperkoski 1984).
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In addition, counting the number of over-predicted and under-
predicted values may give a better measure of |SCST performance
particularly from a health Erotectlon point of view. The | SCST
model over-predicted 42 265/6 of the neasured val ues, under-
predicted 4 (é6%), and matched 19 (29% within a factor of 2).

Detailed results for each site are presented in the follow ng
section and in Figures 8 - 12 and Tables 2 - 6. Each of the Figures
8- 12 is actually an overlay of three separate charts. The first
chart, represented by the stars, show the relative positions of the
sanpling locations. ~Each star is Iocated_accordlnﬁ to scale and
labelled With the distance and angle relative to the stack. The
second chart is represented by the graph of the w nd data.
Conparing the wind direction to the angles |abeled on the stars
glves_an i ndi cation of how close each sampling l[ocation was to the
ownw nd centerline (e.g., when the wind direction indicates 270"
and a sanpling location is at 270°, it is directly doww nd). These
two charts are essential for interPreting the third chart,
represented by the graﬁhs of methyl brom de air concentration. The
air concentration (both nmeasured and predicted) at each sampl|ng
| ocation is shown on the separate small graphs within each figure.
Note how the downw nd concentrations change with the decreasing
stack concentration and shifting wind direction

San Joaquin - The results fromthis site are shown in Figure 8 and
Table 2. The wind direction at this site shifted half way through
the venting period. Aso, four of the seven sanplers were |ocated
in a cherry orchard. For these reasons, only one sanpling |ocation
had detectable |evels of nechI brom de.  The highest downw nd
concentration detected was 0.24 ppm for a 30-mn sanple, 108 m from
the stack. The conparison of nmeasured and |SCST predicted
concentrations showed good agreenent. The | SCST nodel over-
predicted two of the measured val ues, under-predicted one, matched
one (within 2x), and agreed with 38 none detects.

Monterey (June 1) - This site was nonitored twice. The first _
fumi gation was nonitored on June 1. The results for this fumgation
are shown in Figure 9 and Table 3. Due to m scomunication, the
field in the downw nd area was not accessible, so only three
downwi nd sanpl ers could be deployed, and these had to be placed next
to a major roadway. _ The highest” concentration detected was 1.0 ppm
in as-min sanple, 75 mfromthe stack. The | SCST nodel over-
predicted three of the neasured values, under-predicted one, matched
three (within 2x), and agreed with 13 none detects.

Contra Costa - The results for this site are shown in Figure 10 and
Table 4. This site had one of the best sanpler placenents, with
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five of the seven |ocations detecting methyl brom de. However, the
exact locations of the sanplers are questionable because the
measured pol ar coordinates do not match with the location of the
road and the terrain elevation could only be estimated. The highest
concentration measured was 0.79 ppmin a 5-min sanple, 52 mfromthe
stack. Methyl bromde was still detectable at the furthest

| ocation, 250 mfromthe stack. Changes in concentration with
shifts in wind direction are partlcularl¥_eV|dent._ The decreases
and increases in concentration over the first 15 mn are primrily
due to wind shifts, rather than dissipation. The |SCST nodel over-
predicted 300f the neasured val ues, under-predicted two, matched 15
(Wthin 2x), and agreed with 13 none detects.

Monterey (June 23) - The results for the second fumgation at this
site are shown in Figure 11 and Table 5. This was another site
where the measured coordinates of the sanpling |ocations did not

mat ch known | andmarks. A weather front noving through the area
caused large shifts in wind direction prior to and during the
monitoring period. In addition, the first five-ninute sanples were
| ost due to air sanpler problens. Only two of the five |ocations
detected nethyl bromde. The |SCST nodel over-predicted eight
measured val ues, and agreed with 13 none detects.

Fresno - This site was sanpled cooperatively with the Air Resources
Board. They sanpled at four downw nd |ocations, while we sanpled at
three locations. The Air Resources Board results are not available
yet. Qur results for this site are shown in Figure 12 and Table 6.
Stack concentration data for this site are inconplete due to a
faulty fum scope. This site had the highest downw nd concentration
measured, 6.8 ppmin a five-mnute sanple, 116 m from the stack

The stable weather conditions at the tine of the nonitoring probably
accounts for the high levels. There was no wind for the first five
mnutes and very low winds after that. Because of the |ow w nd
speeds and inconpl ete stackconcentration data, the downw nd
concentrations could not be predicted with the |SCST nodel

CONCLUSI ONS

The ISCST nodel generally predicted higher concentrations than were
measured in the field. However, several factors could account for
this. First, the position measurements for several sanpling
locations may be in error. |n somecases, the measured positions
appear to be incorrect relative to known [ andmar ks (e.g., neasured
sanpl er coordinates plotted on a map places the sanpler on the wong
side of a road). Second, the quality control data, specifically the
spi ke recoveries and breakthrough analyses, indicate that the true
field concentrations may be higher than reported. Third, our nodel
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adjustment for the stack coverings was very sinplified and may be in
error. Fourth, the emssion rates calculated using the fan
capacities may overestimate the true emssion rate. It Is nost
important to try to correct the last two factors, the stack covering
adjustment and em ssion rate, since they are inputs for the nodel

and affect its accuracy. The first two factors only affect the
evaluation of the nmodel. Even if all of the mpdel 1nputs are
correct, and the ISCST nodel actually over-predicts neasured
concentrations, it is still useful because It IS health-

conservative.

Not e on Worker Exposure: The stack concentrations at the end of the
venting still exceeded the methyl brom de Perm ssible Exposure Leve
(5 ppm for several of the sites, while Drager tubes indicated no
detectabl e amount inside the chanbers. The |ow Drager tube readings
were probably due to fresh air being drawn in by the ventilation
fans.  The ventilation fans were kept on until unloading had been
conpleted. If the fans were turned off during unloading, high
concentrations could devel op inside the chanber.

EUTURE WORK

Monitoring data to be submtted by the commodity groups wll be
conpared to the | SCST nodel results. Assuming the nodel stil
perfornms adequately, some worst-case situations will be nodel ed and
the effects of some mtigation alternatives will be exam ned.
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Table 1.

Methyl Bromide Monitoring Site and Fumigation Specifications.

San Joaquin Monterey{Jun 1} Contra Costa Monterey(Jun 23) Fresno
Chamber Volume (m®) 604 454 397 L5y 511
(£e) 21280 16000 14000 16000 18000
Fan Capacity (m?®/min) 284 482 60 482 709
Measured Air Flow (m®/min) not measured not measured 22.7 not measured not measured
Stack Height (m) . 11.3 10.1 7.9 10.1 13.7
Stack Cross-Sectional Area (m?) 0.84 1.74 0.013 1.74 0.66
Stack Covering , roof roof 90° elbow roof roof
Commodity cherries strawberries walnuts strawber/rasp peach/nectar
Approximate Load (%) 75 <1 75 < 60
{chamber vol occupied by commodity)
Application Rate (ppm) 12400 12900 8840 12900 10300
| (1bs/1000 ft*) 3 3.1 2.1 3.1 2.5
Total Amount Applied (kg) 29 23 i 23 20
(1bs) 64 50 30 50 45
Date/Time Venting Started 5/21/92/2130 6/1792/1453 6/5/92/0720 6/23/92/1414 6/25/92/0711
Date/Time Venting Ended 5/22/92/0600- 6/1/92/1525 6/5/92/1008 6/23/92/1445 6/25/92/0800




Figure 11 Site Diagram and Weather Conditions for Methyl Bromide Air Monitoring in San Joaquin.
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Figure 21 Stte Diagram and Weather Conditions for Methyl Bromide Alr Monttoring in Monterey. June 1, 1992.
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Figure 3. Site Diagram end Weather Conditions for Methyl Bromide Air Monitoring in Contra Costa.
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Figure 41 Site Diagram and Weather Conditions for Methyl Bromide Alr Monitoring In Monterey June 23, 1992.
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Figure 6. Methyl Bromide Emissions
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Figure 7. Comparison of Measured and Predicted Methyl Bromide Air Concentrations
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Figure 8. Sampler Layout and Results of Methyl Bromide Air Monitoring at San Joaquin
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Table 2. Results of Methyl Bromide Air Monitoring at San Joaquin

Sample Distance Angle to Measured Predicted Detection
Period to Stack  Stack Methyl Bromide Methyl Bromide  Limit
TimeOn  Time O  (min) (m) (deg) (ppm) (ppm) (ppm)
2130 2300 90 10 s none detected  none detected  0.0038
2300 0 60 10 75 none detected  none detected  0.0058
0 100 60 10 75 none detected  none detected  0.0058
100 230 90 10 75 none detected  none detected  0.0038
2130 2200 30 50 300 none detected  none detected  0.0111
2200 2230 30 50 300 none detected  none detected  0.0111
2230 2330 60 50 300 me detected  none detected  0.0055
2330 30 60 50 300 none detected  none detected  0.0055
30 130 60 50 300 none detected  none detected  0.0055
130 230 60 50 300 none detected  none detected  0.0055
2130 2200 30 100 300 none detected  none detected  0.0113
2200 2230 30 100 300 none detected  none detected  0.0113
2230 2330 60 100 300 none detected  none detected  0.0057
2330 30 60 100 300 none detected  none detected  0.0057
30 130 60 100 300 none detected  none detected  0.0057
130 230 60 100 300 none detected  none detected  0.0057
2130 2200 30 108 270 0.235 0.579 0.0116
2200 2230 30 108 270 0.017 none detected  0.0116
2230 2330 60 108 270 0.006 0.005 0.0058
2330 30 60 108 270 none detected  none detected  0.0058
30 130 60 108 270 none detected  none detected  0.0058
130 230 60 108 270 none detected  none detected  0.0058
2133 2207 34 112 330 none detected  none detected 0.01
2207 2241 34 112 330 none detected  none detected 0.01
2241 2338 57 112 330 none detected  none detected  0.006
2338 40 62 112 330 none detected  none detected  0.0055
40 140 60 112 330 none detected  none detected  0.0057
140 248 68 112 330 none detected  none detected  0.005
2133 2204 31 150 300 none detected  none detected  0.0111
2204 2234 30 150 300 none detected  none detected  0.0115
2234 2333 59 150 300 none detected  none detected  0.0058
2335 35 60 150 300 none detected  nonedetected  0.0057
35 135 60 150 300 none detected  none detected  0.0057
135 235 60 150 300 none detected  none detected  0.0057




Table 2. Resuits of Methyl Bromide Air Monitoring at San Joaquin

Sample Distance Angie to Measured Predicted Detection
Period to Stack Stack Methyl Bromide Methyl Bromide  Limit
TimeOn Time Off (min) (m) (deg) {ppm) (ppm) {ppm)

2133 2203 30 206 286 none detected 0.21 0.0114
2203 2233 30 206 286 none detected  none detected  0.0113
2233 2333 60 206 286 none detected  none detected  0.0057
2333 33 60 206 286 none detected  none detected  0.0057
33 133 60 208 286 none detected  none detected  0.0057
133 233 60 208 286 none detected  none detected  0.0057
2133 2206 33 206 314 none detected  none detected  0.0103
2206 2236 30 206 314 nonedetected none detected  0.0113
2236 2336 60 206 314 none detected  none detected  0.0057
2336 36 60 206 314 none detected  none detected  0.0057
36 136 60 206 314 none detected  none detected  0.0057
136 236 60 206 314 none detected  none detected  0.0057
2130 stack 8747
2131 stack 8747
2132 stack 5146
2133 stack 1544
2145 2200 15 stack brkthrgh
2200 2215 15 stack 24.869
2215 2230 15 stack 14.413
2230 2245 15 stack outiier
2245 2300 15 stack 8.941
2300 2315 15 stack 7.359
2315 2330 15 stack 6.262
2330 2345 15 stack 5.878
2345 0 15 stack 5.347
0 15 15 stack 5.03
15 45 30 stack 4,759
45 115 30 stack 3.832
115 145 30 stack 3.408
145 230 45 stack 1.142




Figure 9. Sampler Layout and Results of Methyl Bromide Air Monitoring at Monterey, June 1, 1992
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Table 3. Resultsof Methyl Bromide Air Monitoring at Monterey, June 1

Sample Distance Angleto Measured Predicted Detection
Period to Stack Stack Methyl Bromide Methyl Bromide  Limit
TimeOn  Time Off  (min)  (m) (deg) (ppm) (ppm) (ppm)
1455:00 1500:00 5 51 270 0.298 0.016 0.0052
1500:05 1510:00 4,92 51 270 0.024 0.026 0.0053
1505:05 1510:.03  4.97 51 270 0.005 0.003 0.0052
1510:07 1515.00 488 51 270 nonedetected  nonedetected  0.0053
1515.05 1520:00 4.92 51 270 nonedetected  none detected  0.0053
1520:08 1525:01 4.88 51 270 nonedetected  nonedetected  0.0053
1455:00 1500:08 5.13 75 285 1.005 2.9 0.005
1500.08 1505:01  4.88 75 285 0.013 0.025 0.0053
1505:03 1509:59 493 75 285 nonedetected  nonedetected  0.0052
1510:02 1515:00 497 75 285 nonedetected  nonedetected  0.0052
1515:02 1519:59 498 75 285 nonedetected  nonedetected  0.0052
1520:W 1525:00 5 75 285 nonedetected  nonedetected  0.0052
1450 1520 30 100 upwind nonedetected  nonedetected  0.0049
1455.00 1500:02 5.02 125 300 0.031 1.2 0.0051
1500:25 1505:01 4.6 125 300 nonedetected  nonedetected  0.0056
1505:05 1510:02 495 125 300 nonedetected  nonedetected  0.0052
1510:05 1515:04 498 125 300 nonedetected  nonedetected  0.0052
1515:15 1520:03 4.8 125 300 nonedetected  nonedetected  0.0053
1520:05 1525:00  4.92 125 300 nonedetected  nonedetected  0.0052
1450 chamber 12349
1455:30 chamber 5403
1456:W chamber 4116
1457.00 1459:00 stack >100
1500:00 1502:00 stack 60
1503:00 1505:00 stack 3
1505:27 1510:00 4,55 stack 2.112
1510:00 1515:00 5 stack 1.355
1515:00 1520:W 5 stack 1.033
1520:W 1525:00 5 stack 0.965




Figure 10. Sampler Layout and Results of Methyl Bromide Air Monitoring at Contra Costa
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Table 4. Results of Methyi Bromide Air Monitoring at Contra Costa

Sample Distance Angle to Measured Predicted Detection
Period to Stack Stack Methyl Bromide Methyl Bromide  Limit
TimeOn Time Off (min) (m) (deg) {(ppm) (ppm) (ppm)
720 750 30 52 303 0.128 0.496 0.0049
0720:00 0725:00 5 52 303 0.729 0.923 0.0051
0725:04 0730:02 497 52 303 0.418 0.571 0.0052
0730:06 0735:00 4.9 52 303 0.786 0.823 0.0052
0735:03 0740:00 4.95 52 303 0.218 0.218 0.0052
0740:04 0745:01 4,95 52 303 0.233 0.062 0.0052
0745.04 0750.04 5 52 303 0.154 0.377 0.0051
750 820 30 52 303 0.103 0.117 0.0049
820 850 30 52 303 0.025 0.019 0.0049
850 920 30 52 303 0.02 0.013 0.0049
920 950 30 52 303 0.017 0.009 0.0049
720 911 111 80 130 none detected  none detected  0.0064
720 751 31 80 343 none detected  none detected  0.0048
751 821 29.82 80 343 none detected  none detected 0.005
821 851 30 80 343 none detected 0.019 0.0049
850 921 31 80 343 none detected  nonedetected  0.0048
921 951 30 80 343 none detected  none detected  0.0049
720 751 31.17 85 280 0.157 1.29 0.0048
751 821 29.7 85 280 0.025 0.081 0.005
821 851 29.97 85 280 none detected 0.03 0.005
851 921 30.13 85 280 none detected 0.018 0.0049
821 851 29.5 85 280 none detected 0.015 0.005
720 750 29.83 110 310 0.094 0.421 0.0049
0720:00 0724:50 4.83 110 310 0.051 0.935 0.0054
0724:59 0729:59 5 110 310 0.057 0.651 0.0052
0730:.04 073459 492 110 310 0.174 0.441 0.0053
0735:.03 0739:59  4.93 110 310 0.055 0.449 0.0053
0740:04 0744159  4.92 110 310 0.04 0.002 0.0053
0745:.02 0750:00 4.97 110 310 0.089 0.05 0.0052
750 820 29.92 110 310 0.02 0.045 0.0049
820 850 29.93 110 310 0.007 0.02 0.0049
850 920 29.92 110 310 0.007 0.008 0.0049
920 950 29.95 110 310 0.007 0.008 0.0049




Table4. Resultsof Methyl Bromide Air Monitoring at Contra Costa

Sampb Distance Angleto

Measured

Predicted

Detection

Period toStack Stack Methyl Bromide Methyl Bromide Limit
TimeOn TimeOff (min) (m) (deg) {ppm) (ppm) (ppm)
720 750 30 175 300 0.044 0.231 0.0049
0720:00 0725:00 5 175 300 0.023 0.463 0.0052
0725:.09 0730.00 4.85 175 300 0.061 0.153 0.0053
0730:03 073501 4.97 175 300 0.091 0.435 0.0052
0735.04 0740.00 4.93 175 300 0.013 0.047 0.0052
0740:02 0745:.00  4.97 175 300 0.01 0.053 0.0052
0745:03 0750:00 4.95 175 300 0.031 0.234 0.0052
750 820 30 175 300 0.012 0.057 0.0049
820 850 30 175 300 0.005 0.007 0.0049
850 920 30 175 300 0.005 0.006 0.0049
920 950 30 175 300 0.005 0.004 0.0049
720 750 30 240 315 nonedetected 0.127 0.0049
750 821 30.5 240 315 nonedetected  none detected  0.0048
821 851 30 240 315 nonedetected  nonedetected  0.0049
851 922 315 240 315 nonedetected  nonedetacted  0.0047
822 852 30 240 315 nonedetected  nonedetected  0.0049
720 750 29.6 250 290 nonedetected 0.289 0.005
0720:14 0725:00 4.77 250 290 0.11 0.705 0.0054
0725:00 0730:15 525 250 290 0.088 0.126 0.0049
0730:15 073510  4.92 250 290 0.088 0.395 0.0052
0735:10 0740104 4.9 250 290 0.008 0.104 0.0052
0740:.04 0745:07 4.95 250 290 0.041 0.171 0.0052
0745.07 0745.00 4.88 250 290 0.039 0.232 0.0052
750 820 30.17 250 290 nonedetected  nonedetected  0.0049
820 850 30 250 290 nonedetected  nonedetected  0.0049
850 920 30 250 290 nonedetectsd  nonedetected  0.0049
920 950 30 250 290 nonedetected  nonedetected  0.0049
0720:30 stack 6432
0720:45 stack 6432
0721:00 stack 6432
0722:00 stack 6432
072300 stack 6689
0724:00 stack 6432
0724:30 stack 5917
0725:00 stack 5660
0725:30 stack 5403




Table 4. Results of Methyl Bromide Air Monitoring at Contra Costa

Sample Distance Angle to

Measured Predicted Detection

Period to Stack Stack Methyl Bromide Methyl Bromide  Limit

TimeOn Time Off (min) (m) (deg) {ppm) (ppm) (ppm)
0726:00 stack 5146
0726:30 stack 4631
0727:30 stack 4631
0728:00 stack 4631
0729:00 stack 4374
0730:00 stack 4116
073100 stack 3859
0732:00 stack 3602
0733:00 stack 3602
0734:00 stack 3345
0735:00 stack 2830
0736:00 stack 2573
0737:00 stack 2316
0738:00 stack 2058
758 759 stack 200
801 802 stack 150
805 806 stack 120
811 812 stack 120
820 821 stack 100
825 835 10 stack 111.811
835 850 15 stack 69.882
850 905 15 stack 61.718
905 920 15 stack 49.779
920 935 15 stack 48.894
935 950 15 stack 43.338




Figure 11. Sampler Layout and Results of Methyl Bromide Air Monitoring at Monterey, June 23, 1992
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Table 5. Resultsof Methyl Bromide Air Monitoring at Monterey, June 23

Sample Distance Angleto Measured Predicted Detection
Period toStack Stack Methyl Bromide Methyl Bromide Limit

TimeOn  Time Off  (min)  (m) (deg) (ppm) (ppm) (ppm)
1414 1419 5.13 70 245 badsampte nonedetected 0.005
1419 1424 459 70 245 nonedetected  nonedetected 0.0056
1424 1429 4.84 70 245 nonedetected  nonedetected  0.0053
1429 1434 4.87 70 245 nonedetected  nonedetected  0.0053
1434 1439 4.97 70 245 nonedetected  nonedetected  0.0052
1414 1419 5 100 287 bad sample 0.626 0.0052
1419 1424 493 100 287 0.01 0.261 0.0052
1424 1429 493 100 287 nonedetected 0.047 0.0052
1429 1434 4,94 100 287 nonedetected  nonedetected  0.0052
1434 1439 4,93 100 287 nonedetected  nonedetected  0.0052
1416 1419 2.29 110 245 badsampte nonedetected  0.0112
1419 1424 5.01 110 245 nonedetected  nonedetected  0.0051
1424 1429 4.84 110 245 nonedetected  nonedetected  0.0053
1429 1434 5 110 245 nonedetected  nonedetected  0.0051
1434 1439 4.97 110 245 nonedetected  nonedetected  0.0051
1410 1435 25 120 160 nonedetected  nonedetected  0.0118
1414 1419 4.66 152 276 bad sample nonedetected  0.0056
1419 1424 4.83 152 276 none detected 0.069 0.0054
1424 1429 4.67 152 276 nonedetected 0.09 0.0056
1429 1434 6 152 276 nonedetected  nonedetected  0.0043
1434 1439 5 152 276 nonedetected 0.006 0.0052
1414 1419 4.83 152 296 bad sample 5.48 0.0053
1419 1424 5 152 296 0.012 1.53 0.0052
1424 1429 5.02 152 296 nonedetected 0.035 0.0051
1429 1434 493 152 296 nonedetected 0.009 0.0052
1434 1439 4,93 152 296 nonedetected  nonedetected  0.0052
1409 chamber 12607

1415.02 stack 10291

1415:40 stack 8747

1416:00 stack 7976
1416:20 stack 7204
1416.40 stack 6175
1417:00 stack 5660




Table 5. Resuttsof Methyl Bromide Air Monitoring at Monterey, June 23

Sample Distance Angle to

Measured Predicted Detection

Period toStack Stack Methyl Bromide Methyl Bromide  Limit

TimeOn  TimeOff  (min)  (m) (deg) (ppm) (ppm) (ppm)
1417:20 stack 4888
1418:00 stack 3859
1418:20 stack 3345
1418:40 stack 2830
1419:00 stack 2316
1419:20 stack 1801
1419:40 stack 1286
1420 1422 1.96 stack 523.455
1422 1424 1.79 stack 401.495
1424 1427 2.4 stack 131.344
1427 1429 2.39 stack 37.951
1429 1435 6.91 stack 13.198
1435 1439 4.08 stack 8.747
1439 1444 5 stack 6.443




Figure 12. Sampler Layout and Results of Methyl Bromide Air Monitoring at Fresno
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Table6. Resultsof Methyl Bromide Air Monitoring at Fresno

Sample Distance Angleto Measured Detection
Period toStack Stack Methyl Bromide Limit
TimeOn TimeOff (min) (m) (deg) (ppm) (ppm)
711 716 5 102 183 4.677 0.0052
716 721 4.92 102 183 4.9 0.0053
721 726 497 102 183 0.073 0.0052
726 731 4.92 102 183 0.011 0.0053
731 736 4.94 102 183 MM detected 0.0052
736 741 4.82 102 183 nonedetected 0.0054
741 746 494 102 183 nonedetected 0.0052
746 751 497 102 183 none detected 0.0052
751 756 4,95 102 183 nonedetected 0.0052
711 716 5.03 116 150 sample lost
716 721 493 116 150 6.79 0.0052
721 726 5 116 150 0.026 0.0051
726 731 4,95 116 150 0.013 0.0052
731 736 4.9 116 150 nonedetected 0.0052
736 741 497 116 150 nonedetected 0.0051
741 746 5.07 116 150 0.02 0.005
746 751 4.87 116 150 nonedetected 0.0052
711 716 5 152 130 nonedetected 0.0052
716 721 4.93 152 130 0.375 0.0053
721 726 495 152 130 0.115 0.0052
726 731 4,95 152 130 0.107 0.0052
731 736 5 152 130 0.037 0.0052
736 4 4,98 152 130 0.01 0.0052
741 746 4,98 152 130 nonedetected 0.0052
746 751 4,98 152 130 nonedetected 0.0052
751 756 5.01 152 130 0.005 0.0052
711:30 stack 7461

716 718 24 stack 198.875
718 720 2.35 stack 261.528
720 722 2.37 stack 108.539
722 725 24 stack 195.984
725 730 494 stack 143.474
730 735 49 stack 124.415
735 740 493 stack 51.382
740 745 4.9 stack 39.073
745 750 493 stack 36.147
750 755 5 stack 39.764




