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Executive Summary

Report for the Air Monitoring
Around a Structural Application
of Sulfuryl Fluoride — Fall 2002

This report presents the results of air monitoring for sulfuryl fluoride and chloropicrin
around a structural fumigation. The monitoring was conducted at the request of the
Department of Pesticide Regulation (DPR). The monitoring was conducted in
Sacramento County, from October 28 to November 3, 2002, around a sulfuryl fluoride
fumigation of a 1375 square foot house. The product label for sulfuryl fluoride
(Vikane®) requires that chloropicrin be used as a warning agent (lacrymator) during the
fumigation. The study was conducted around a fumigation for powderpost beetles,
which requires an elevated level of fumigant relative to structural fumigation for other
pests (e.g., termites).

Sulfuryl Fluoride
The sampling procedures used for sulfuryl fluoride for this study were not valid. The
laboratory report states:

“With one exception, all samples with quantifiable results from the primary
collection bed demonstrated quantifiable breakthrough into the secondary bed.
Primary charcoal beds varied greatly in amount of sulfuryl fluoride collected.
Staff consulted with SKC and NIOSH regarding sample breakthrough. NIOSH
indicated that a sample collection rate of one liter (1lpm) may be too high and
that the collection rate shouid be kept at 0.1 Ipm or less. They did not explain
why method development tubes spiked with sulfuryl fluoride gas did not show
breakthrough when subjected to 1 ipm sampling conditions for 24 hours.
Because there was primary bed breakthrough, one might assume that sample
may have been lost from breakthrough of the secondary collection heds.”

The laboratory report does not estimate the extent of the breakthrough. However, the
fact that breakthrough onto the secondary bed occurred for all samples, even those of
refatively short sampling duration {e.g., 2 hours), indicates that loss of sulfuryl fluoride
was likely significant due to an ineffective sampling technique.

The sample results presented for sulfuryl fluoride in this report are not valid due to
extensive breakthrough. Additional method development must be conducted to
determine appropriate sampling strategies before further tests are conducted.

Chloropicrin

Concentrations of chloropicrin ranged from <MDL to 29,000 nanograms per cubic meter
of sampled air (ng/m?) (4300 parts per trillion by volume (pptv)). The highest
concentration was observed at the 1S (see site diagram on page 13) sampling site
during the mechanical vent sampling period (Period 5) of about 1.5 hours,
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Of the 142 samples collected for chloropicrin (includes 4 background samples and 10
collocated samples), 65 sample resuits were found to have quantifiable concentrations
above the EQL, 17 sample results were “detected,” 58 sample results were <MDL, and
2 results were determined to be invalid due to sampling problems.

Four samples were collected for the background period (i.e., prior to application) from
the northeast (2NE), northwest (2NW), southeast (2SE) and southwest (2SW) sites.
The chloropicrin results from the 4 background samples were all <MDL.

At DPR’s request, indoor monitoring was also conducted following aeration of the
house. The results for the 24- hour samples collected in the bedroom on 11/2/02 and
11/3/02 were 1600 and 950 ng/m’, respectively. The results for the 24-hour samples
collected in the living room on 11/2/02 and 11/3/02 were 2000 and 1400 ng/m®,
respectively.
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: Report for Air Monitoring
Around a Structural Application
of Sulfuryl fluoride

Fall - 2002

- Introduction

. At the request of the California Department of Pesticide Regulation (DPR)

' (January 2, 2002 Memorandum, Helliker to Lloyd, and February 21, 2002 Memorandum,

| Sanders to Cook), the Air Resources Board (ARB) staff conducted monitoring in an attempt

. to determine airborne concentrations of pesticides sulfuryl fluoride and chioropicrin around

- a structural fumigation application. This monitoring was done to fulfill the requirements of
Assembly Bill 1807/3219 (Food and Agricultural Code, Division 7, Chapter 3, Article 1.5)
which requires the ARB "to document the level of airborne emissions...of pesticides which
may be determined to pose a present or potential hazard..." when requested by the DPR.

- The monitoring was conducted in Sacramento County, from October 28 to November 3,

. 2002, around a sulfuryl fluoride fumigation of a 1375 square foot house. The product label

for sulfuryl fluoride (Vikane®) requires that chloropicrin be used as a warning agent

- (lacrymator) during the fumigation. The study was conducted around a fumigation for
powderpost beeties, which requires an elevated level of fumigant relative to structurali
fumigation for other pests (e.g., termites).

- The sampling and analysis followed the procedures outlined in 1) the monitoring protocol

. {page 1 of the separate volume of Appendices), 2) the quality assurance guidelines

| described in the “Quality Assurance Plan for Pesticide Air Monitoring” (May 11, 1999

- version), 3) the “Standard Operating Procedure for the Determination of Suifuryl Fluoride

- Measured as Fluoride by lon Chromatography” (page 11 of the Appendices), and 4) the
“Standard Operating Procedure, Sampling, and Analysis of Trichloronitromethane
(Chloropicrin) in Application and Ambient Air using Gas Chromatography/Mass Selective
Detector,” (page 23 of Appendices).

1. Sampling

- Air sampling for sulfuryl fluoride and chloropicrin was conducted with sampling tubes. For
sulfuryl fluoride, the tubes were 8 mm x 110 mm, coconut shell charcoal with 400 mg in the

- primary section and 200 mg in the secondary (SKC catalogue #226-09). For chloropicrin,
the tubes were 8 mm x 140 mm, XAD-4 with 400 mg in the primary section and 200 mg in

- the secondary (SKC special order).

‘ Sample collection for sulfury! fluoride was conducted at a flow rate of 1 standard liter per
i minute (sLpm). For chioropicrin, a flow rate of 90 standard cubic centimeters per minute
(sccpm) was used.

The test protocol specified that two sulfuryl fluoride cartfidges in series would be used for
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| sample collection during the “mechanical aeration” sampling period and only one sampling
- cartridge would be used for all other sampling periods. Doubling of the cartridges during

- the mechanical vent period was intended as a precaution to address possible breakthrough
~ at higher concentrations. For this study the tubes were doubled at four sampling locations
during the mechanical vent sampling period. |

. Each sample train consisted of an adsorbent tube, Teflon® fittings and tubing, rain/sun

i shield, needle valve, train support and a 12 volt DC vacuum pump (Figure 1). Tubes were

| prepared for use by breaking off the sealed glass end and immediately inserting the tube
into the Teflon® fitting. The tubes were oriented in the sample train according to a small
arrow printed on the side indicating the direction of flow. A needle vaive with a range of 0.5-
4 |.pm was used to control sample flow for the sulfuryl fluoride sampling and a needle valve
with a range of 25-500 ccpm was used to control the flow for the chloropicrin sampling. The
- flow rates were set using calibrated digital mass flow meters (MFM) before the start of each
' sampling period. A MFM scaled from 0-5 sLpm was used for sulfuryl fluoride and a 0-100

' sccpm MFM was used for the chloropicrin samplers. The flow rate was also checked and

| recorded, using the MFM, at the end of each sampling period. Samplers were leak checked
. prior to each sampling period with the sampling tubes installed. Any change in flow rates
was recorded on the field log sheet. The pesticide sampling procedures for adsorbent
tubes are included in Appendix | (page 29 of Appendices).

Immediately after sampling, the tubes were capped, labeled, placed in a culture tube and
| stored and transported in an insulated container with dry ice to the ARB laboratory in
| Sacramento.

| Caution was used during field monitoring, transportation, storage, and lab analysis to

- minimize exposure of samples to suntight in order to prevent photo degradation of
chloropicrin.

. 1. Fumigation Monitoring

A vacant single-family house in Sacramento was chosen for the fumigation monitoring site.
- Refer to Figure 2 for a diagram of the site. Refer to Appendix IV (page 68 of Appendices)
- for a copy of the fumigation log. Table 1 summarizes the application information.

Table 1
Fumigation Information

| Location: 2624 57™ Avenue, Sacramento CA
. Type of Structure: Single Story House
. Size of Structure: 1375 square feet

Product Applied: Vikane®, chloropictin

Type of Application: Structural
. Pest controlled: Powderpost Beetle
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Application Rate: 70.8 lbs. Vikane® total; 51.5 0z/1000 cubic feet
: (at “10x ounce hours”)
1.5 oz chloropicrin total
. Applicator: The Ultratech Division/ Bart Fergesun
. Duration of Fumigation: 48 hours
| {Amount of Vikane® was calculated assuming 36-hour duration)
Duration of Vent 45 minutes (including tarp removal)
~ Duration of Aeration; -22 hours

Application Dosage
The DPR’s monitoring recommendation (February 21, 2002 memo, Sanders to Cook,
Updated Monitoring Recommendations for 2001) directed that:

“The application dosage of sulfuryl fluoride can vary, for a typical single-family house
fumigation, from 6 — 16 ounces per 1,000 cubic feet for termites to 10 times of this
application rate necessary to control Powderpost beetle. DPR recommends
selecting a site that will be treated for the Powderpost beetle to assure a higher
application rate, i.e., 60 — 160 ounces per 1,000 cubic feet.”

From the applicator, ARB staff learned that the application rate for powderpost beetle is
- actually 10 times (10x) higher in ounce hours (time weighted exposure), not total amount {(or
- concentration) of Vikane®. The range of fumigation rates for powderpost beetles at '10x’
the ounce hours would be approximately 18 to 64 ounces per 1000 cubic feet using the
' Industry standard procedures. As per Table 1, 51.5 ounces per 1000 cubic feet were used
- to fumigate the structure during this study.

- As per the applicator and the 'Fumiguide' (portable, handheld device used to calculate
application rates) the cunces of Vikane® per 1000 cubic feet used for powderpost beetle is

i about 3 to 4 times that used for termites, assuming a 36 to 48 hour exposure rather than

| the typical exposure period for termites of from 16 to 18 hours.

' Application Site SeledtionISampIer Positions
- The DPR's monitoring recommendation directed that:

“The structure selected for monitoring must have enough clearance surrounding it to
allow for sampler placement at a distance of 5 and 10 feet from the edge of the
structure. Four background samples should be taken prior to application. Twelve
samplers should be placed surrounding the structure as 3 rings. The first ring
consists of four samplers located at the middle of and 5 feet from each side of the
structure. The second ring consists of four samplers 10 feet out from each corner of
the structure. The third ring contains four samplers which would be placed 30 to 80
feet from each side or corner of the structure. A thirteenth sampler will be collocated
with one sampler in the first ring and at the site expected to be downwind during
aeration. The collocated sample will be collected at this site during each sampling
interval. Sample intake should be 1.5 to 2.0 meters above the ground.”



- In addition to the samplers listed above, two more samplers were used during the

. “mechanical aeration” (period 8) and first aeration (period 6) sampling periods and were
placed downwind of the structure at a distance of approximately 60 feet. The collocated
sampler was positioned at the east-side of the house. Two more samplers were placed
- inside the structure for collection of post-aeration samples. Background samples were

. collected at the four corner (2™ ring) locations for 24 hours prior to the fumigation.

Al samplers were positioned at the same elevation relative to the house. All sampler inlets
- were approximately five to six feet above the ground.

Sampling Periods
- The fumigation process for powderpost beetles was expected to consist of a 36 to 72 hour
i exposure period, followed by a one to four hour mechanical vent period and an eight to
| forty-eight hour aeration period. The DPR’s monitoring recommendation also directed that:

“For both sulfuryi fluoride and chloropicrin, samples should be taken before
application, during application (exposure period), during mechanical and tarp
removal aeration {(alternate Daytime/Overnight sampling according to the duration of
aeration), and post aeration for two Daytime/Overnight sampling periods.
Additionally, after completion of aeration, two 24-hour samples should be taken at
each of two different locations inside the fumigated structure for 48-hours sampling
duration (total of four samples inside structure).”

- Exposure Period: The fumigation process for powderpost beetles was expected to consist
of a 36 to 72 hour exposure period and the intention of this study was to target a fumigation
using a shorter exposure period (i.e., 36 hours rather than 72 hours) as higher Vikane®

- application rates are required to meet the 10x fumigation ounce hours. The Vikane®

. application rate for this study was calculated using an assumption of a 36-hour exposure.

| However, the actual exposure period was approximately 48 hours.

. Mechanical Vent Period; The “mechanical vent” period is a short aeration conducted at the
end of the exposure period just prior to removal of the tarps. The purpose of the
mechanical venting is to remove the gas between the tarp and the structure to minimize

~ occupational exposure during removal of the tarps. A fan is used to blow the gas between
. the tarp and the structure out a small vent pipe usually located at the height of the roof

- overhang. For this study, the mechanical vent sampling period included the time during

. removal of the tarp covering the structure. The time required for mechanical venting and

' tarp removal was approximately 45 minutes. However, due to the length of time required

- for sample change-out, this sampling period actually lasted for approximately 1.5 hours
during this study. Referring to Figure 2, the mechanical vent was located at the roof

- overhang on the east side of the house.

- Aeration Period: For the purpose of this study, aeration was defined as starting when the
. tarps were completely removed. The aeration period required by the product label is a
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- minimum of eight hours. However, fumigation companies may choose to aerate the
structure for a longer period of time, e.g., up to 48 hours. In any case, a fumigated

- structure cannot be reentered until it is “cleared” as having Vikane® concentrations of less
. than five parts per million by volume (ppmv). The fumigator uses a Miran or Interscan gas
analyzer to measure the Vikane® concentration to clear the structure for reentry,

| Higher concentrations of sulfuryi fluoride would be expected to remain in the interior of the
. structure at the end of a shorter aeration period. The intention of this study was to target a
~ fumigation using the label required minimum eight hour aeration period {(i.e., re-entry would
be cleared and post aeration sampling would begin after eight hours of aeration) in order to
determine air concentrations within the structure after the minimum label required aeration.
. However, this was not accomplished. The aeration period for this study lasted

| approximately 22 hours.

The sampling schedule listed in the monitoring protocol (Appendix |) was provided as a
guide. Table 2 lists the actual fumigation test sampling periods. The sample times listed
. are approximate. Refer to the field log sheets for the exact start and stop times for each
- sample.

Inside 2

Table 2
Fumigation Test Sampling Periods

- Period Approx. # Hours  Date Time
i Background 23 hours 10/28-29/02 1100 to 1000
1 (exposure/daytime) 4.75 hours 10/29/02 1125 to 1610
2 (exposure/overnight) 15.5 hours 10/29-30/02 1610 to 0740
3 (exposure/daytime) 8.5 hours 10/30/02 0740 to 1610
4 (exposure/overnight) 15.5 hours 10/30-31/02 1610 to 0735
i 5 (mechanical vent) 1.5 hours 10/31/02 0850 to 1025
| 6 (aeration/daytime) 5.5 hours 10/31/02 1025 to 1600
- 7 (aeration/overnight) 15.75 hours 10/31-11/1/02 1600 to 0745
8 (post/daytime) 8.25 hours 11/1/02 0745 to 1600
9 (post/overnight) 15.75 hours 11/1-2/02 1600 to 0750
10 (post/daytime) 8.25 hours 11/2/02 0750 to 1600
| Inside 1 24 hours 11/1-2/02 0900 to 0900
24 hours 11/2-3/02 0900 to 0900

The house was fumigated at 1130 on 10/29/02. Mechanical venting started at 0905 and
ended at 0920 on 10/31/02. Tarp removal started at 0925 and was finished at 0850 on
10/31/02. Due to the length of time required for sample change-out the actual sampling
period was longer than the mechanical vent period. Aeration lasted for approximately 22
hours, beginning at 0950 on 10/31/02 and the house was cleared for re-entry at 0800 on
- 11/1/02.



Meteorological Monitoring

The meteorological station (oriented toward true north) was positioned 45 feet to the west

and 17 feet to the south of the southwest corner of the house. The meteorological station

. was set up, at a height of 21 feet, to determine wind speed and direction, air temperature,

| barometric pressure and reilative humidity. The raw meteorological station data are

[ available on a 1.44 MB diskette in comma delimited text format. Appendix V (page 69 of

- the Appendices) lists the meteorological station data in 5-minute averages for the test
period. ARB staff noted the degree of cloud cover on the sample log sheet whenever
sample cartridges were changed. The conditions were clear during the study period.

V. Analytical Methodoloqy

The sampling and analysis method (SOP) and validation results for sulfuryt fluoride are
included in Appendix |. The sulfuryl fluoride method consists of sampling with charcoal
cartridges at a flow rate of one sLpm followed by extraction with 40 millimolar sodium
hydroxide and anion exchange ion chromatograph y. The DPR recommended a target 24-
hour estimated quantltation limit (EQL) of 30 ug/m® for sulfuryl fluoride. The SOP specifies
an EQL of 2.4 ug/m® for a 24-hour sample collected at one sLpm.

. The SOP for chloropicrin is included in Appendix |. The chloropicrin method consists of

. sampling with XAD-4 cartridges, extraction with three milliliters of methylene chloride and
analysis using gas chromatography/mass selective detector operated in the selected ion-
monitoring mode. The DPR recommended a target 24-hour EQL of 0.1 ug/m® for
chtoroplcnn The SOP specifies an EQL of 19.8 ng/sample, which corresponds to 153
ng/m® (0.153 ug/m?®) for chloropicrin for a 24- hour sample collected at 90 sccpm.

t V. Monitoring Results

The monitoring study included one background sampling period at four positions outside
the house, ten fumigation/post-fumigation sampling periods at 12 positions (1 collocated)
outside the house and two sampling periods (post-aeration) at the two positions inside the
house. Samples were also collected at two additional positions outside the house for the
mechanical vent (period 5) first aeration (period 6) sampling periods. A total of 142

. samples each were collected for sulfuryl fluoride and chloropicrin. One sulfuryl fluoride

+ sample {log # 104) and 2 chioropicrin samples (log #s 104 and 142) were not valid due to a
| low flow rate measured at the end of the sampling period.

Tables 5 and 6 of this report present the results of air momtonng for sulfuryl fluoride and
chlorpicrin in units of ug/m® and ng/m®, respectively, and in units of parts per billion by

. volume (ppbv) and parts per trillion by volume (pptv), respectively. A summary of the

. chloropicrin results is presented in Table 7.

. The equation used to convert sulfuryl fluoride air concentration results from units of ug/m to
I units of ppbv at one atmosphere and 25 °C is shown below.
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~ ppbv = (ug/m®) x (0.0820575 liter-atm/mole-°K)(298°K) = (0.2395) x (ug/m"®)
i (1 atm){(102.1 gram/mole)

The equation used to convert chloropicrin air concentration resuits from units of ng/m® to
. units of pptv at 1 atmosphere and 25 °C is shown below.

~pptv = (ng/m?) x (0.0820575 liter-atm/mole-°K)(298°K) = (0.1487) x (ng/m")
(1 atm)(164.4 gram/mole)

. Sulfuryl Fluoride

. Referring to Table 1 of Appendix Il (page 48 of appendices), the primary and secondary

 beds of the sample cartridges were analyzed and reported separately. The total amount

~ per cartridge was also reported which was used to generate the air concentration results
listed in Table 5. The lab report states:

“With one exception, all samples with quantifiable results from the primary collection
~ bed demonstrated quantifiable breakthrough into the secondary bed. Primary
charcoal beds varied greatly in amount of suifuryl fluoride collected. Staff consulted
with SKC and NIOSH regarding sampie breakthrough. NIOSH indicated that a
sample collection rate of one liter (1lpm) may be too high and that the collection rate
should be kept at 0.1 Ipm or less. They did not explain why method development
tubes spiked with sulfuryl fluoride gas did not show breakthrough when subjected to
1 Ipm sampling conditions for 24 hours., Because there was primary bed
breakthrough, one might assume that sample may have been lost from breakthrough
of the secondary collection beds."

"+ The lab report does not estimate the extent of the breakthrough. However the fact that

- breakthrough onto the secondary bed occurred for all samples, even those of relatively
short sampling duration (e.g., 2 hours), indicates that loss of sulfury! fluoride was significant
due to an ineffective sampling technique. In addition, referring to Table 3 below, four
- samples were collected using double cartridges during the mechanical vent period (log
. numbers 72, 72A, 73, 73A, 79, 79A, 80, 80A, where ‘A’ designates the back cartridge). In
\ all four cases sulfuryl fluoride was found in both the primary and secondary sections of the
| front and back cartridge. In all four cases, the total amounts (1° + 2°) found in the back
. cartridges were approximately the same as the amounts found in the corresponding front
- cartridges. In all eight cartridges, the amount found in the secondary section was
approximately half that found in the primary section (i.e., the ratio was consistent even for
~ the back cartridges).



Dual Charcoal Cartridge (glass tube) Configuration

Front Cartridge Back Cartridge

Flow >

Table 3 Results of Mechanical Vent Period Doubled Samples (ug/sample).
Sample Log # | Primary bed Secondary bed Total Secondary/Primary
72 113 59 172 0.53
72A (back) 104 55 160 0.53
73 70 41 111 0.59
73A (back) 73 40 113 0.56
79 22 12 40 0.56
79A (back) 26 14 34 0.53
80 30 17 47 0.56
80A (back) 30 15 45 0.50

. These results indicate that there was breakthrough even through the back cartridge in the

' double cartridge samples. The amount of charcoal in each cartridge in the secondary
section (200 mg) is half that in the primary section (400 mg). As noted previously, the
amount of sulfuryl fluoride in each cartridge found in the secondary section is approximately
half (0.50 to 0.59) that in the primary, regardless of the total amount in the cartridge. Thus,
~ in each case, the sulfuryl fluoride was evenly distributed in the charcoal in the doubted

. cartridges. This may indicate little or no retention of sulfuryl fluoride under these sampiing

| conditions or that equilibrium sampling conditions (outlet concentration equals inlet

| concentration) were reached. In either case breakthrough of sulfuryl fluoride is indicated.

- Note that the sample duration for the above samples was approximately two hours with
sample volumes of approximately 0.12 m® at the sampling rate of 1 sLpm used for this
study. The lower samp[mg flow rate of 0.1 sLpm suggested in the lab report would collect a
volume of 0.144 m®for a 24-hour sample. Thus, breakthrough may still be an issue even at
. the lower flow rate. Note that, as per the SKC catalog, NIOSH method 6012 recommends a
. sample flow rate of 20 ccpm for an 8-hour sampie (0.0096 m® sample volume) using SKC

| sampling cartridge 226-09 (the same as used for this study; 200/400 mg coconut shell

- charcoal) and the OSHA CSI method recommends a sample flow rate of 100 ccpm for a 4-
~ hour sample (0.024 m® sample volume) using SKC sampling cartridge 226-16 (200/800 mg
- coconut shell charcoal). Referring to Section VIl, Part C, of this report it is unclear at this

- time why the breakthrough was not also observed in the method development and field

. spike quality control samples.

| The results presented for sulfuryl fluoride in this report should not be considered as valid
sample results due to the unknown extent of breakthrough.

No sample results have been adjusted or corrected for recoveries of quality assurance
- spike samples. Results for sample log numbers 1 through 13 (background samples, field
8



spikes, trip spikes and trip blank) were corrected in the laboratory report by subtractlon of
an average method blank resulit.

Chloropicrin

Of the 142 samples collected for chloropicrin (includes 4 background samples and 10
collocated sampies), 65 sample results were found to have quantifiable concentrations
above the EQL, 17 sample results were “detected”, 58 sample results were <MDL, and 2
results were determined to be invalid due to sampling problems.

Four samples were collected for the background period (i.e., prior to application) from the
northeast (2NE), northwest (2NW), southeast (2SE) and southwest (2SW) sites. The
chloropicrin results from the 4 background samples were all <MDL.

The highest concentration, 28,000 ng/m3 (4300 pptv) was observed at the 1S sampling site
. during the mechanical vent sampling period (Period 5) of about 1.5 hours.

The results for the 24 hour samples collected in the bedroom on 11/2/02 and 11/3/02 were
| 1600 and 950 ng/m’, respectively. The results for the 24-hour samples collected in the
living room on 11/2/02 and 11/3/02 were 2000 and 1400 ng/m respectively.

VI. Field Quality Control

Field quality assurance for the application monitoring included the following:

1) Four field spikes obtained by sampling ambient air at the application
monitoring site. The field spikes were obtained by sampling ambient air
during the background monitoring (i.e., collocated with a background sample).

2) Four trip spikes prepared at the same level as the field spikes. The trip spikes
were labeled, recorded on the field log-sheet, and transported along with the
field spikes and application samples.

3) Four lab spikes prepared at the same level as the field and trip spikes. The
lab spikes remained in the laboratory freezer and were extracted and
analyzed along with the field and trip spikes.

4) Collocated (replicate)} samples taken for all sampling periods (except the
background period) at one sampling location (E).

5) A trip blank obtained, labeled, recorded on the field log-sheet, and transported
and submitted along with the field spikes and application samples.

B8) The battery operated mass flow meters used to set and check the sampling
flow rate were calibrated by the ARB's Program Evaluation and Standards
Section.



7 A flow audit of each sampler was performed by the Quality Assurance Section
(QAS) on August 30, 2002, at the MLD's 5" Street warehouse facility. Al
pesticide sampler flow rates were within the QAS's + 10% control limit.

VIil. Quality Control Results

A. Trip Blanks

The result for the sulfuryl fluoride trip blank was <MDL. The trip blank result was corrected
in the laboratory report by subtraction of an average method blank result of 6.1 ug/sample.
The uncorrected trip blank result was not provided.

The result for the chloropicrin trip blank was <MDL.
B. Collocated Sample Results

The relative percent difference (RPD) of the collocated results provides an indication of the
precision of the monitoring method (i.e., the lower the RPD the better the precision). RPD is
calculated as follows: RPD=(} difference |/average)} x 100.

Referring to Table 8, 6 collocated pairs of samples for the fumigation study had both
chloropicrin results above the EQL. The RPD of the data pairs ranged from 9% to 63%,
with an average of 23%, indicating acceptable precision for the sampling and analyses.

C. Laboratory, Trip and Field Spikes

The purpose of collecting spiked samples is to assess the accuracy (% recovery) of the
sampling and analytical methods. The field spikes are collected by sampling ambient air
through the previously spiked cartridges at one of the sampling sites during the background
sampling. Thus, the field spikes provide an assessment of the accuracy of the entire
. method and are collected under the same environmental and experimental conditions as
those occurring at the time of ambient sampling. The lab and trip spikes are used to
confirm the field spike results or to help identify the source of losses (or other problems)
when they occur in the field spikes.

Laboratory, trip, and field spikes were prepared by spiking a known amount of the target
. compound onto the appropriate cartridges. The spikes were made and collected in sets of
i four.

The laboratory spikes were placed immediately in a freezer and kept there until extraction
and analysis. The trip and field spikes were kept in the lab freezer until transported to the
- field. The trip spikes were kept on dry ice in an ice chest (the same one used for samples)
during transport to and from the field and at all times while in the field except log-in and
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labeling. The extraction and analysis of each set of laboratory, trip and field spikes normally
occurs at the same time. The collocated (unspiked) background sample result, if above the
EQL, was subtracted from the field spike sample result before calculation of percent
recovery of the analytes.

The lab, rip and field spike results (average % recovery) are summarized in Table 4 and
discussed below.

Table 4, Spike Results

Sulfuryl Chloropicrin
Fluoride

l.ab 101% 91%

Trip 96% 85%

Field 94% 83%

Sulfuryl Fluoride: The sulfuryl fluoride laboratory, trip and field spike results for the
fumigation study are listed in Table 2 of Appendix Il (page 54 of appendices). Each of the
spike cartridges was spiked with 55.2 ug/sample of sulfuryl fluoride. The reported results
are the results for the front portion of the cartridges only. Concentrations found in the
secondary portion of the cartridges were all below the EQL.

The sulfuryl fluoride field spike results do not agree with the indication that there is
breakthrough of sulfuryl fluoride occurring in the ambient samples, as discussed in Section
V. In this case the field spike results apparently are not reflective of actual sampling
efficiency for sulfuryl fluoride. As stated in the lab report, NJOSH and SKC did not explain
why method development tubes spiked with sulfuryl fluoride gas did not show breakthrough
when subjected to 1 Ipm sampling conditions for 24 hours. There currently is no
explanation for this discrepancy.

Chloropicrin: The chloropicrin laboratory, trip, and field spike results for the fumigation
study are listed in Table 2 of Appendix lil (page 67 of appendices). Each of the spike
cartridges was spiked with 225 ngfsample of chloropicrin. The field spike results are
consistent with the lab and trip spike results and indicate that the sampling, sample
transport, storage and analytical procedures used in this study produce acceptabie results
for chloropicrin.

11
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Figure 2
Fumigation Site Diagram
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Table 5. Sulfuryl Fluoride Monitoring Results From The Structural Fumigation Study

Date | Time

Log| Sample On On | Time* { Volume Sulfuryl Fluoride

#| D off | Off | (hours)|{ (m’) [(ngisample)] (ng/m®) T *(pptv)
001 | SF2NW-B 18;2383 1;33 230 | 1.26 Det Det 'Det
003 | SF2sw-B :g’;g‘;gz 1;3; 230 | 1.30 Det Det Det
005 | SF2sE-B 13;23;22 :;gl 231 | 1.25 Det Det Det
007 | SF2NE-B 12}23‘;32 :;gg 231 | 1.24 Det Det Det
014 | SFaNW-1 :gg;{gg :;él 47 | 028 | 827E+00 | 2.9E+01 | 7.0E+00
015 | SF2NW-1 :gggﬁgg 1;32 47 | 028 | 3.34E+01 | 1.2E+02 | 2.8E+01
016 | SF1W-1 gzgg 1;2(25 47 | 028 | 4.83E+01 | 1.7E+02 | 4.1E+01
017 | SFasw-1 13‘;3‘;32 :;32 47 | 028 | 155E+01 | 5.5E+01 | 1.3E+01
018 | SF28W-1 13‘,’33;33 2 a7 0.28 | 2.64E+01 | 9.4E+01 | 2.2E+01
019| SFis-1 JUZN2L U2 4 g 029 | 5.03E+02 | 1.7E+03 | 4.2E+02 |
020 | SF2SE-1 ({02902 1) 47 0.28 | 2.43E+02 | 8.6E+02 | 2.1E+02
021 | SFASE-1 13;33;83 };gg 4.7 0.28 | 7.75E+01 | 2.7E+02 | 6.6E+01
022| SF1E (U202 L1241 4 g 0.20 | 441E+02 | 1.5E+03 | 3.7E+02
023 | SF1E-1-C 18‘;3;33 2 48 029 | 6.24E+02 | 2.2E+03 | 5.2E+02
024 | SF2NE-1 1%3‘{83 12 48 029 | 2.31E+02 | 8.0E+02 | 1.9E+02
025 | SFaNE-1 (1029021 1135 ) 47 0.28 | 6.56E+01 | 2.3E+02 | 5.6E+01
026 | SFIN-1 (1202 I 48 0.29 | 3.01E+02 | 1.0E+03 | 2.5E+02
027 | SFaNW-2 }gﬁg{,gg 941 155 | 093 | 1.32E+02 | 14E+02 | 3.4E+01
028 | SF2NW-2 13";3‘:8; ;ggg 155 | 083 | 2.92E+02 | 3.1E+02 | 7.5E+01
029 | SFIW-2 1;’;3;82 ;ggg 155 | 093 | 4.77E+02 | 5.1E+02 | 1.2E+02

*From elapsed time meter
*ppivat 1 atm and 25 C
MDL = 0.7ug/sample

Det = Value was below the EQL of 3.5 ug/sample but >MDL

NA = Not Applicable (sampling problem)
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Table 5. Sulfuryl Fluoride Monitoring Resuits From The Structural Fumigation Study

Date | Time

Log| Sample On On | Time* | Volume Sulfuryl Fluoride

# iD | off | Off | (hours)| (m’) [(ngisample)| (ng/m’) | *(pptv)
030 | SF3SW-2 :gggigg ;ggg 155 | 003 | 6.31E+01 | 6.85+01 | 1.6E+01
031 | SF2sW-2 18;?3;3; gggg 155 | 093 | 1.63E+02 | 1.8E+02 | 4.2E+01
032 | SFis2 1823;35 ;ggg 155 | 087 | 201E+02 | 2.3E+02 | 5.5E+01
033 | SF2sE-2 13‘;?3132 2,323 155 | 093 | 137E:02 | 1.5E+02 | I5EH0N
034 | SF3SE-2 13523,182 ;‘;’2‘1’ 155 | 093 | 3.65E+01 | 3.9E+01 | 9.4E+00
035| SFIE-2 gggjgz ;31‘1’ 155 | 087 | 2.31E+02 | 2.7E+02 | 6.4E+01
036 | SFIE-2-C 13;23‘;3‘: ;‘;l} 155 | 087 | 2.90E+02 | 3.3E+02 | 8.0E+01
037 | SF2NE-2 18;;‘;3“:32 ;?12 155 | 088 | 9.44E+01 | 1.1E+02 | 2.6E+01
038 | SFANE-2 1‘;%8; :)31; 155 | 087 | 4.79E+01 | 5.5E+01 | 1.3E+01
030 | SFIN-2 18%3;32 ;Slg 155 | 093 | 3.85E+02 | 4.1E+02 | 9.9E+01
040 | SF3NW-3 18;28;8; %gg 8.6 052 | 4.11E+00 | 8.0E+00 | 1.9E+00
041 | SF2NW-3 13;2‘322 ?;2‘; 8.5 0.51 | 5.34E+00 | 1.0E+01 | 2.5E+00
042 | SF1W-3 :gﬁg;gg ‘:gg? 8.5 0.51 | 4.14E+01 | 8.1E+01 | 1.9E+01
043 | SF3SW-3 13;2%3 ?ggg 8.5 0.51 | 1.00E+00 | 2.0E+00 | 4.7E-01
044 |sFasw-3|JOROBZL OTH0 | g5 | 051 | 3.46E+01 | 6.8E+01 | 1.6E+01
045| SF1s-3 ]gggﬁgg 1 85 0.51 | 8.20E+02 | 1.6E+03 | 3.8E+02
046 | SF2SE-3 18@8‘,’33 W s 0.51 | 2.63E+02 | 5.2E+02 | 1.2E+02
047 | SFase-3 (HOS0NZLOML | 55 0.51 | 1.14E+02 | 2.2E+02 | 5.4E+01
048 | SFIE-3 18;23;33 85 0.51 | 3.48E+02 | 6.8E+02 | 1.6E+02
049 |SFIE-3-C[1OSOREL O g5 051 | 3.95E+02 | 7.8E+02 | 1.9E+02

*From elapsed time meter
“*pptvat 1 atmand 25 C
MDL = 0.7ug/sample

Det = Value was helow the EQL of 3.5 ugfsample hut >MDL

NA = Not Applicable {sampling problem)
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Table 5. Sulfuryl Fluoride Monitoring Results From The Structural Fumigation Study

Date | Time

Log; Sample On On | Time* | Volume Sulfuryl Fluoride

#| ID Off | Off | (hours) | (m’) [(ngisample)| (ng/m’) | **(pptv)
050 | sFoNE-3 [-IIPURZLOTZ | g 5 051 | 1.68E+01 | 3.3E+01 | 7.9E+00
051 | SFaNE-3 [0S 2142 86 0.52 Det Det Det

052| sFiNg [-EMZLOTSL g5 | 051 | 2.22E+01 | 4.4E+01 | 1.0E401
053 | SFaNw-4 S IS002L 1008 1 454 | 002 | 455E+01 | 4.9E+01 | 1.2E+01
054 | SF2NW-4 182%83 DS 154 | 092 | 1.41E+02 | 1.5E+02 | 3.7E+01
055 | SF1W-4 ]gﬁg?ﬁgg 1871 154 | 092 | 2.58E+02 | 2.8E+02 | 6.7E+01
056 | SF3SW-4 ]gjg?jgg %5 154 | 085 | B.0BE+01 | 9.4E+01 | 2.3E+01
057 |SF2sw-4 [T USO02L 1508 1 454 | 002 | 1.85E+02 2.0E+02 | 4.8E+01
058 | SFis4 JOSOBZI IO 45, NA NA NA NA.

059 | SF2SE-4 Igjgg’;gg ;g;g 154 | 086 | 3.15E+02 | 3.7E+02 | 8.8E+01
060 | SF3SE-4 13@?;32 ;?;; 154 | 092 | 7.62E+01 | 8.3E+01 | 2.0E+01
061 | SF1E-4 1853%32 g?;; 154 | 0.83 | 7.52E+02 | 9.1E+02 | 2.2E+02
062 | SF1E-4-C :gﬁg?ﬁgg ;3;; 154 | 0.80 | 7.02E+02 | 8.7E+02 | 2.1E+02
063 | SF2NE-4 }gﬁ?fgg ;‘;g 154 | 0.84 | 1.38E+02 | 1.7E+02 | 4.0E+01
064 | SF3NE-4 18’,2%3 ;g;g 153 | 0.84 | 6.97E+01 | 8.3E+01 | 2.0E+01
065 | SFIN-4 13;2‘1"1’32 ;g;g 154 | 087 | 2056402 | 2.3E+02 | 5.6E+01
066 | SFANW-5 18;21;3’23 ?g:g 15 0.09 | 3.54E+00 | 3.9E+01 | 9.4E+00
067 | SF2NW-5 13;21"82 ‘1’3‘1‘; 15 | 0.9 Det Det Det

088 | SF1W-5 18;21;32 ?g;g 16 010 | 6.17E+01 | 6.4E+02 | 1.5E+02
069 | SF3SW-5 13‘}21‘/’?}2 ?g‘g 16 010 | 3.79E+00 | 3.9E+01 | 9.5E+00
070 | SF2SW-5 18;2:;32 ?g‘z‘f 16 040 | 1.81E+01 | 1.9E+02 | 4.5E+01

*From elapsed time meter
“*pptvat1atmand 25C
MDL = 0.7ug/sample

Det = Value was below the EQL of 3.5 ug/sample but >MDL

NA = Not Applicable (sampling problem)

16




Table 5. Sulfuryl Fluoride Monitoring Results From The Structural Fumigation Study

Date | Time
Log| Sample On On | Time* | Volume Sulfuryl Fluoride
# D | Off | Off | (hours) | (m’) [(ng/sample)] (ng/m®) T **(pptv)

10/31/02 | 0848
10/31/02 | 1022

10/31/02 | 0848
72 pF2SE-5-FH . . S1E+ 4B+ Se+
072 pF28 10/31/02 | 1024 1.6 0.10 3.31E+02 | 3.4E+03 | 8.3E+02

: 10/31/02 | 0855
073 pF3SE-5-FK 10/31/02 | 1027 1.6 0.10 2.24E+02 | 2.3E+03 | 5.6E+02

071 ] SF18-5

1.6 0.10 4,33E+02 | 4.5E+03 | 1.1E+03

10/31/02 | 0850

o74| sFiEs [HOSU02L 08001 4 g 0.10 | 2.36E+02 | 2.5E+03 | 5.9E+02
075 | SF1E-5-C ggggg ?ggg 1.6 010 | 253E+02 | 26E+03 | 6.3E+02
ore | sF2ng-s O SI2L LY 16 | 010 Det Det Det
077 | SF3NE-5 18;21;32 ?22; 16 0.10 Det Det Det
078 | SFIN-5 [10/31/02] 0851 } ) o 0.10 Det Det Det

10/31/02 | 1026

' 10/31/02 | 0848 ‘
079 [FSSW-5-F 1031702 | 1022 1.6 0.10 7.38E+01 7.7E+02 | 1.8E+02

10/31/02 | 0849

080 BFSSE5-F| S D21 0899 16 0.10 | 9.19E+01 | 9.6E+02 | 2.3E+02
081 | SFaNw-6| 102 1018 1+ 5 7 0.34 | 7.92E+00 | 2.3E+01 | 5.56+00
082 | SF2NW-6 13‘21;’32 8 s 0.34 | 4.00E+00 | 1.2E+01 | 2.8E+00
083 | sFiw-g [-{IS102L 10201 57 0.34 Det Det Det
084 | SF3sW-6 |1 O3122 o2l 57 0.34 Det Det Det
085 | SF2SW-6 18;3”83 12l 56 0.34 Det Det Det
036 | SFis6 (OS1M2L 1022 g 0.34 | 5.40E+01 | 1.6E+02 | 3.8E+01
087 | sF2sE-6 |-IOSIR2L 1024 | 57 0.34 | 1.85E+01 | 5.4E+01 | 1.3E+01
088 | sFase-6 [{0RZL 12| 56 0.34 | 6.01E+00 | 1.8E+01 | 4.3E+00
089 | SF1E-g [IOIDZL 1085 | 5 g 0.34 | 3.76E+01 | 1.1E+02 | 2.7E+01
090 | SFAE-6-C 13@];’33 o2 57 0.34 | 3.81E+01 | 1.1E+02 | 2.7E+01
091 | SF2NE-6 | 10/31/02 ] 1025 5.7 0.34 Det Det Det

10/31/02 | 1606

*From elapsed time meter

*optv at 1 atm and 25 C

MDL = 0.7ugfsample

Det = Value was below the EQL of 3.5 ug/sample but >MDL
NA = Not Applicable (sampling problem)
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Table 5. Sulfuryl Fluoride Monitoring Results From The Structural Fumigation Study

Date | Time

Log| Sample On On { Time* | Volume Sulfuryl Fluoride

# ID Off | Off | (hours)| (M%) |[(ngisample)] (ng/m®) | *(pptv)
092 | SFaNE-6 [1OSIIEL 120 | 57 0.34 Det Det Det
093| SFIN-6 ]82”82 221 56 0.34 Det Det Det
094 | SFSSW-6 13@1;’82 :gﬁg 57 | 034 | 3526400 | 1.0E+01 | 25E+00
095 | SFSSE-6 182332 1232 5.6 0.34 Det Det Det
096 | SFANW-7 1?‘/’3”‘0’2 gggg 167 | 084 | 427E00 | 45E+00 | 1.1E400
097 SFZNW”:?%SE ;ggg 157 | 094 | 4.81E+00 | 51E+00 | 1.2E+00
098 | SF1W-7 1?;31::32 ;ggg 156 | 0.88 | 3.62E+00 | 4.1E+00 | 9.8E-01
099 | SFasW-7 1?;2:,{32 ;?2; 157 | 0.94 Det Det Det
100 | SF25W-7 :i’;’g:jgi gggi 157 | 0.4 | 6.07E+00 | 6.4E+00 | 1.5E+00
101] SF18-7 1‘1’21;33 gggi 157 | 089 | 1.19E+01 | 1.3E+01 | 3.2E+00
102 | SF2SE-7 }?ﬁg:jgg éggg 156 | 0.88 | 9.77E+00 | 1.1E+01 | 27E+00
103 | SF3SE-7 1?;31;32 ;‘7‘2: 157 | 004 | 7.52E+00 | 8.0E+00 | 1.9E+00
104 | SF1E-7 1?;3382 ;gg: 15.7 NA NA NA NA
105 | SF1E-7-C ﬁﬁg};g; ggg‘; 156 | 0.86 | 2.02E+01 | 2.3E+01 | 5.6E+00
106 | SF2NE-7 1?;3%33 1998 1 186 | 088 Det Det Det
107 | SFANE-7 1?;’21;32 ;ggg 157 | 0.94 Det Det Det
108 | SFiN-7 (JORIRZLIS08 ) 457 | 004 Det Det Det
100 [ SFaNw-g| OTIEL OTH2 ) g3 0.50 | 3.92E+00 | 7.9E+00 | 1.9E+00
110 | SF2NW-8 11‘;81",83 %‘;g 8.3 0.50 Det Det Det

*From elapsed time meter
**ppiv at 1 atmand 25 C
MDL = 0.7ugf/sample

Det = Value was bhelow the EQL of 3.5 ugfsample but >MDL

NA = Not Applicable {sampling problem)
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. Table 5. Sulfuryl Fluoride Monitoring Resuits From The Structural Fumigation Study

Date | Time

Log| Sample| On On | Time* | Volume Sulfuryl Fluoride

# ID off | Off | (hours) | (m’) [(ng/sample)| (ng/m’) | **(pptv)
111| SFAW-8 ]1;’31;32 A 83 0.50 | 3.68E+00 | 7.4E+00 | 1.8E+00
112 | SFasw-g |1/ 1021 91431 g 5 0.49 Det Det Det
113 [sF2sw-g L IRZL 9T | g3 0.50 | 4.89E+00 | 9.8E+00 | 2.4E+Q0
14| SF1S-8 [0 | 83 050 | 6.42E+00 | 1.3E+01 | 3.1E+00
115 | SF2SE-8 11;’81533 ?ggg 8.3 0.50 Det Det Det
116 | sFase- |02 0740 1 g 3 0.50 | 4.88E+00 | 9.8E+00 | 2.3E+00
17| sFigs OISO gg 0.52 Det Det Det
118 [ SFIE8-C{ e 0T8T 83 0.50 Det Det Det
119 | srang-g [HINAZL 04T g5 0.50 Det Det Det
120 | SFINE-8 [ L1102 o8 83 0.50 Det Det Det
121| SFINg (IOIOZL OB | g 1 050 Det Det Det
122 SFLR-01 | THOIRZL O 936 | 132 | 9.81E+01 | 7.4E+01 | 1.8E+01
123 | SFBR-01 mgygg | 237 | 142 | 1.16E+02 | 81E+01 | 1.9E+01
124 | SFaNW-9 mgggg 121 158 | 0s0 Det Det Det
125 | SF2NW-9 mg;jg; ;gjg 158 | 0.90 | 4.43E+00 | 4.9E+00 | 1.2E+00
126 | sF1w-9 11;8;‘;32 ;ggg 158 | 0.89 Det Det Det
127 | SF3sW-9 11"8;‘;32 gsg; 158 | 095 Det Det Det
128 | SF2sW-9 11;3;}'3; g?gg 158 | 0.89 Det Det Det
129 | SF1s-9 11;8;‘/’32 ;32?‘ 15.8 NA NA NA NA
130 | SF2SE-9 ng;gi ;ggg 15.8 NA NA NA NA

*From elapsed time meter
*pptvat 1 atmand 25 C
MDL = 0.7ug/sample

Det = Value was below the EQL of 3.5 ug/sample but >MDL

NA = Not Applicable (sampling problem)
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Table 5. Sulfuryl Fluoride Monitoring Results From The Structural Fumigation Study

Date | Time
Log| Sample On On | Time* | Volume Sulfuryl Fluoride
# iD off | Off | (hours) | (M°) [(ng/sample)| (ng/m™) | **(pptv)

11/01/02 | 1604
11/02/02 | 0752
11/01/02 [ 1604

- . . t
132 | SF1E-9 T1/02/02 | 0783 15.8 0.87 Det Det De

11/01/02 1 1605

131 | SF38E-9

16.8 0.86 Det Det Det

133 | SF1E-9-C 11/02/02 | 0753 15.8 0.87 Det Det Det
134 | SF2NE-9 %% ;ggi 15.8 NA Det Det Det
135 | SFANE-9 :1;3;;8; ;gg% 158 | 0.95 Det Det Det
136 | SFN-0 %- ;‘7"2; 158 | 095 Det | Det Det
137 [SFANW-1 :1'/'8382 ?ggg 8.2 0.49 Det Det Det
138 [SF2NW-10 | TOABRL 0T g5 | 049 Det Det Det
139 | SF1W-10 1:;’8;’,3: ?gg? 8.2 0.49 Det Det Det
140 |SF25W-10l1/02/02] 0750 | g 4 0.50 Det Det Det

11/02/02 1 1603

11/02/02 1 0750
141 |SF2SW-1 T1702/05 | 1604 83 0.50 Dgt Det Det

11/02/02 | 0751
11/02/02 | 1606
11/02/02 | 0752

11/02/02 | 1608
11/02/02 | 0752

‘1142 | SF18-10 83 | 050 Det Det Det

143 | SF2SE-10 8.3 0.50 5.02E+00 § 1.0E+01 | 2.4E+00

144 | SFasE-10{ 102021 052 | g 0.49 Det Det Det
145 | SF1E-10 11;3332 ?g?g 8.3 0.50 Det Det Det
146 |SF1E-10- :1;3333 88 8.3 0.50 Det Det Det
147 |SF2NE-10 T oaia | 9T "53| 0.50 Det Det Det
148 |SFANE-10 ”ﬁgggg %1 83 0.50 Det Det Det
149 | SFAN-10 | 11/02/02] 0755 | ¢ 4 0.50 Det Det Det

11/02/02 [ 1615
11/02/02 | 0854
11/03/02 | 0904
11/02/02 | 0856
11/03/02 | 0905

*From elapsed time meter

“pptvat 1 atmand 25 C

MDL = 0.7ug/sample

Det = Value was below the EQL of 3.5 ug/sample but >MDL
NA = Not Applicabie {sampling problem)

150 SFLR-OZ 242 1.45 4.94E+01 | 3.4E+01 | 8.2E+00

151 | SFBR-02

241 1.45 747E+01 | 5.0E+01 | 1.2E+01
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Table 6. Chloropicrin Monitoring Results From The Structural Fumigation Study

Date | Time| ETM

Log| Sample On On On Time* | Volume Chloropicrin

# ID Off off | Off |(hours)| (m’)} [{ng/sample)| (ng/m’) | **(pptv)
001| C2NW-B }gggﬁgg 1333 gg?:gg 230 | 012 | <MDL | <MDL | <mDL
003 | C2SW-B 18;;3‘;82 1;3; ggg:gg 230 | 012 | <mpL | <mDL | <mDL
005| C2SE-B 18;;3@; 1;81 ?1:;8' 231 | 012 | <mbL | <mDL | <MDL
007| C2NE-B 13;3:;82 1382 ;gg:;g 231 | 012 | <MDL | <MDL | <MDL
014 | CaNW-1 18;23;32 1;31 122:28 47 | 003 | <MpL | <MDL | <mDL
015| C2NW-1 18;32;82 1;52 gg;:gg 47 | 003 | <moL | <mDL | <mpL
016| C1W-1 18;23;8; 1;(2)2 j}g:gg 47 | 003 | <mpL | <mDL | <MDL
017 | C3SW-1 18;23582 :;gg :;g:gg 47 | 003 | <MDL | <MDL | <mDL
018| Cosw-1 [1/2V021 128 132550) 7 1 003 | <MD | <mDL | <MDL
09| c15-1 18;33;8? 2212000 48 | 003 | 6.07E+01 |2.3E+03|3.5E+02
020| C2sE-1 | aoi0o 1123 A8 47 | 003 | 3.88E+01 |1.56+03|2.3E+02
021| C3SE-1 }85%8){83 Lt 38-1’:;8 47 | 003 <MDL | <MDL | <MDL
022| CtE-1 [JU2H02L 11241189001 48 | 003 | 7.90E+01 |3.0E+03|4.5E+02
023| G1E-1C [0t 1aat 1235901 45 | 0.02 | 8.27E+01 |3.4E+03 [5.1E+02
024| C2NE-1 | 120021 1125 ;g_g_gg 48 | 003 | 2.93E+01 |1.1E+03|1.7E+02
025| C3NE-1 [ 0add2 11251 8801 47 | 003 Det Det | Det

026| CiN-t |G Y202) 1123 g 48 | 003 | 5.28E+01 |2.0E+03|3.0E+02
027 | Canw-2 |1 202 1 1802 1193501 155 | 0.08 | 3.86E+01 |4.6E+02|6.9E+01
02| conw-2 | EA0ZL 1000 LS9080] 455 | 009 | 1.40E+02 |1.6E+03|24E+02
029| Ciw-2 02024 10081415901 155 | 009 | 3.00E+02 |3.5E+03|5.2E+02

*From elapsed time meter
*pptv at 1 atm and 25 C
MDL = 3.96 ng/sample
Det = Value was helow the EQL of 19.8 ng/sample but >MDL
NA = Not Applicable (sampling problem)
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Table 6. Chloropicrin Monitoring Results From The Structural Fumigation Study

Date | Time| ETM

Log| Sample On On On Time* | Volume Chloropicrin

4| D Off | Off | Off |(hours)| (m’) |(ngisample)] (ng/m’) [**(pptv)
030 | Casw-2 [TOEI02 1606 1428.00) 15 g | 003 | 341E+01 |4.1E+02]6.1E+01
031| Casw-2 [ SO IS0 S8L200 155 1 008 | 8.66E+01 |1.0E+03|1.5E+02
032| Cts2 [JO2S02LT608 302801 15 | 05 | 136E+02 | 1.6E+03 | 245402
033 Case2 0,202 1898 L B0 155 | 0.08 | 8.30E+01 | 9.9E+021.5E+02
034| Case-2 [ 120021 1609 1291801 15 5 1 008 Det Det | Det

035| CIE2 (osooat toaeaaol 155 | 0.08 | 1.57E+02 | 1.9E+03|2.8E+02
036| C1E-2-C [0 a0 10111 239801 455 1 005 [ 1726402 [ 2.1E+03[3.1E402
037 | C2NE-2 1o SOt 1012 1783001 155 | 0.08 | 4.07E401 |4.9E+02|7.2E401
038| CINE-2 [Hoadiat 02t 3050 1 155 | 008 |  Det Det | Det

039| CiN2 | 102302 1613 ?2_:3’8 155 | 0.08 | 1.86E+02 |2.2E+033.3E+02
040 Canw-3 {30021 07871 211001 g6 | 005 | <mpL | <mDL | <ML
041 | CaNW-3 10,200 ?ﬁ;? el 85 | 005 | <mDL | <MDL | <MDL
042| C1W-3 [fo 002 ?é’gg Ho30! 85 | 005 Det Det | Det

043| C3SW-3 18538?8; s 1aae0l 85 | 005 | <MDL | <MDL | <MDL
e o T R R T
045| C1s-3 (102002 OTA0 318801 55 | 005 | 1.16E+02 |2.5E+03]3.8E+02
046 | CosE-3 (030021 0740100155 | 005 | s.81E+01 [1.3E+03]1.0E+02
047| C3SE-3 {02002 ?E‘E aa| 85 | 0.05 Det Det | Det

048| C1E3 (O O0ZL QAT 120980 55 | 005 | 6.95E401 |1.56+03|2.35402
049 | C1E-3-C [ 75002 jgf_] 2200 85 | 005 | 7.64E401 | 1.7E+03|2.5E402
050| C2NE-3 | 1ama oot OLa2 HAS30 g5 | 005 | «mbL | emoL | <mDL

*From elapsed time meter
*pptvat 1 atmand 25 C
MOL = 3.96 ng/sample
Det = Value was below the EQL of 19.8 ng/sample but >MDL
NA = Not Applicable (sampling problem)
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Table 6. Chloropicrin Monitoring Results From The Structural Fumjgation Study

*From elapsed time meter
“*pptv at 1 atm and 25 C
MDL = 3,96 ng/sample
Det = Value was below the EQL of 19.8 ng/sample but >MDL
NA = Not Applicable (sampling problem)
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Date | Time| ETM .

Log| Sample On On On Time* | Volume Chloropicrin

#| D Off | off | Off |(hours)| (m) |(ng/sample)| (ng/m’} | *(pptv)
051 | CaNE-3 [0 002, CT2 1709001 86 | 005 | <MDL. | <MDL | <MDL
052| CIN3 (oo ?Z‘ig 74901 85 | 005 | <MDL | <MDL | <MDL
053| CaNW-4 | 1030021 16301223801 154 | 008 | 3.06E+01 |3.7E+02]5.5E+01
054 C2NW-4 [ 100021 1097 gggg 154 | 008 | 7.85E+01 |9.4E+02|1.4E+02
055| C1w-4 [OS0021 16071299001 154 | 0.00 | 1.78E+02 |2.0E+03 |3.0E402
056 | CasW-4 ({0002 1008 \HTO0) 154 | 0.00 | 470E+01 |5.4E+02|8.0E+01
057 | C2SW-4 [0S 05 1508 g?g:gg 154 | 009 | 1.06E+02 |1.2E+03[1.7E+02
0sa| C15-4 (OSO0Z1 10101929501 154 | 008 | 1.57E+02 |1.9E403|2.8E+02
050 Cosk-4 130021 1610 1793.501 154 | 008 | 1.96E+02 |24E+03|3.5E+02
080| C3SE-4 (00021 1871 g;ﬁg 154 | 0.08 | 4.42E+01 |5.3E+02|7.9E+01
061| C1E-4 [0300at ISTLIZILA01 154 | 008 | 3.97E+02 |4.8E+03 |7.1E+02
062 C1E4-C OS2 L ISTLLE9300) 154 | 008 | 206E+02 | 2.5E+03|3.7E+02
063 | C2NE-4 [ OSIRst ISTZHISTOR 154 | 0.08 | 8.39E+01 1.0E+03|1.5E+02
064| CaNE-4 oS00 IOIZ 1 TTE00) 153 | 0.08 | 3.45E+01 |4.2E+02|6.2E+01
065| CiN-4 OSO02 TSI31 82981 454 | 008 | 1.226+02 |1.56+03|22E+02
066 | CBNW-5 [0/ 11051 8248 33;3133 15 | 0.01 <MDL | <MDL | <MDL
067{ CaNw-5 [ 021/021 0847 199550 45 | 001 | <MDL | <MDL | <MDL
068| C1w-5 [Holoet 0L 120LA0 16 | .01 Det Det | Det

069 | Casw-5 | 1OS/0Z1 08471 202381 46 | 001 | <MDL | <MDL | <mDL
070 Casw-5 [0S0, 0848 | 87001 46 | 0.01 | <MDL | <MDL | <MDL
071| C1s5 [HOSIUZL 08484220 46 | 001 | 250E+02 |2.9E+04|4.3E+03




Table 6. Chloropicrin Monitoring Results From The Structural Fumigation Study

Date | Time| ETM

Log| Sample On On On Time* | Volume Chloropicrin

#| D off | Off | Off |(hours)| (m’) [(ng/sample)| (ng/m’) [**(pptv)
072(C2SE-6-F| 1 oot 02 10992 LTI 16 | 001 | 7.85E+01 |9.1E+03|1.4E+03
072MC2SE-5-BH 0 0 oa Joad 117021 1.6 | 001 | <MDL | <MDL | <MDL
073|C3SE-5-F 0o 105 98043201 16 | 001 | 3.24E+01 |3.7E+03|5.6E+02
73A|CasE-5-B10 5121 00 133120] 16 | 001 | <DL | <MDL | <MDL
074| C1ES5 02170 ?ggg_ 293201 16 | 001 | 7.62E+01 |8.8E+03[1.3E+03
075| G1E-5-COSID2 L 98501270201 16 | 001 | 1.02E+02 |1.26+04|1.8E+03
076| CoNE-5 [ (0o 0e L SSLLIT2A0 16 | 001 <MDL | <MDL | <MDL
077| CANE-5 [Horo oz ?gg; 2390 16 | 001 | <MDL | <MDL | <mDL
078| CiN-5 (oo OZ 2L LI 16 | 001 | <MDL | <MDL | <MDL
079 CSSW-5-A10S102 1 0038 L 130 1 16 | oot Det Det | Det

79ALSSW-5-Hoor0a 948 L 780 | 46 | oot <MDL | <MDL | <MDL
080 [CSSE-5-F {0yt 05 | 1023 ]g?gg 16 | 001 | 212E+01 | 2.5E+03 {3.6E+02
80A|CSSE-5-B10/o1021. 9848 169301 46 | .01 <MDL | <MDL | <MDL
081 | Canw-6 | 0102 1018 1296.90) 7 1 003 | <mpL | <ML | <mDL
082| CoNw-6 (o202 10T L OBTA00 57 | 003 | <MpL | <DL | <mDL
083| Cw-6 [ (021021 10201450901 57 | 003 | <MDL | <MDL | <mDL
084| CaSW-6 o o10a (1921 1484991 57 | 003 | <mpL | <mDL | <ML
085| Cosw-6 10021 1081 1872200 55 | 003 | <MDL | <MDL | <MDL
086| C15-6 (oo 021 1022 223:28 56 | 003 | 1.53E+02 |5.16+03|7.58+02
087 | C2SE-6 | 1021021 1080 1120501 57 | 003 | 5.00E+01 |1.7E+03|25E+02
088| C3SE6 |Joyotoai 0oL 1392801 56 | 003 | 2258401 [7.4E+02|1.1E+02

*From elapsed time meter

“pptvat1 atmand 26 C

MDL = 3.96 ng/sample

Det = Value was below the EQL of 19.8 ng/sample but >MDL
NA = Not Applicable (sampling problem)
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Table 6. Chloropicrin Monitoring Results From The Structural Fumigation Study

Date | Time| ETM :

Log| Sample On On On Time* | Volume Chioropicrin

# ID Off | Off | Off |(hours) (m%) |(ng/sample)| (ng/m’) | **(pptv)
089| C1E6 (101021 1025 | 29080) 56 | 003 | 8.28E+01 |27E+03|4.1E+02
090 | C1E6-C [HO21/02 1g$ 2&3 57 | 003 | 1.008+02 |3.36+03]4.8E+02
091 | ConE-g (1031021 1023 | 774001 57 | 008 | <MDL | <MDL | <MDL
092| CanE-6 10310211028 1187591 57 | 003 | <DL | <MDL | <MDL
093| CIN-6 [JO/S1/121 1028 | O9581 66 | 003 | <MDL | <MDL | <ML
094 | CSSW-6 18@1:”82 1022 2291 57 | 003 Det Det | Det

095| CSSE-6 | Joo1021 1022 118938 56 | 0.3 Det Det | Det

096 | Canw-7 |1O11021 16091 22228 457 | 0.00 Det Det | Det

097 | CoNw-7 [HOIRZL 1005 1 403- T 157 | 0.08 | 2.22E+01 | 2.6E+02|3.9E+01
098| C1w-7 1O O2L 1690 140070, 156 | 000 | 7.68E+01 |8.6E+02|1.3E+402
099 | casw-7 [OBVOZL1B07 A8 157 | 0.09 Det Det | Det

100 | C2sw-7 (11021 1602 gz—gg 157 | 008 | 5.03E+01 |5.9E+02|8.8E+01
101] cis7 [JUSI0ZLI692 12348 157 | 009 | 9.04E+01 | 1.1E+031.7E+02
102| C2sE7 [ (USTR2LISM T28028) 456 | 009 | 1.08E+02 [1.26+03|1.7E+02
103 CasE-7 [10/ati02) 1005 | 333401 157 | 008 | 287E+01 | 3.4E+02|5.06+01
w e (BRI ES To | w |w |

105| C1E-7-C | | o T2l 1690 ggg:?g 156 | 008 | 1.45E+02 |1.7E+03|2.6E+02
106 CaNE-7 {9102 1500 ;gggg 156 | 008 | 2.82E+01 |3.3E+02|5.0E+01
107| CaNE-7 o 02 169TLI3T201 157 | a.08 Det Det | Det

108| CiN-7 | 19/o1D2| 1008 1795181 157 | 008 | 3.54E+01 |4.2E+02|6.2E+01
109 | canw-g [ 13102 0742 | 231901 g3 | 004 | <MDL | <MDL | <mMDL

*From elapsed time meter
"pptvat 1 atmand 25 C
MDL = 3.96 ng/sample
Det = Value was below the EQL of 19.8 ng/sample but >MDL
NA B Not Applicable (sampling problem)
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Table 6. Chloropicrin Monitoring Results From The Structural Fumigation Study

Date | Time| ETM

Log| Sample On On On | Time* | Volume Chloropicrin

# ID Off | Off | Off |(hours) (m°) |(ngisample)| (ng/m) [ **(pptv)
110| C2Nw-8 |10 02 1 OT3E 1418800 g3 | 004 | <mDL | <mDL | <mDL
111} ciw-g (10102 ?Zﬁg L0 83 | 004 | <mDL | <MDL | <mDL
112| C35W-8 [ 11101102 ?Zﬁ A0l 82 | 004 | <MDL | <MDL | <MDL
13| C2sw-8 [ 1o oet O34 1999901 83 | 004 | <MDL | <MDL | <MDL
14| c18-8 }]jg]}'gg'?zg;’ o2l 83 | 004 Det Det | Det

15| C2SE-8 (1ot ST L0 83 | 0.04 Det Det | Det

116| CasE-8 | 110102 9740 1352101 83 | 004 | <MDL | <mDL | <MDL
17| CIE-8 [1010a ?Zgg e ee | 0.05 Det Det | Det

118| C1E-8-C L IOIZ L IBEAS02101 55 1 0,04 Det Det | Det

119| C2NE-8 101102 %’ﬁg 230 83 | 004 | <mpL | <mDL | <mDL
120 | CINE-8 | 11 oat 7481132901 55 | 004 | <ML | <mDL | <MDL
121| CIN-8 [rio1/0a ?Zé? o0 83 | 004 | <MDL | <mDL | <mDL
122| CLR-01 [0l 0ot OB HITEE0) 236 | 013 | 260E+02 |2.0E+03|3.08+02
123| CBR-01 [q i OE BASL I010 4 937 | 043 | 208E+02 [ 1.6E+03|2.4E+02
124| CaNW-9 | 170702 ﬁg 20020 158 | 000 | <MDL | <mDL | <MDL
125| CaNW- {11002 g?ﬁg a0l 158 | 009 | <MDL | <MDL | <MDL
126| C1w-g [1101B21 1090 1485801 158 | 000 | 5.53E+01 |6.1E+02(0.1E+01
127 | C3SW-9 [ 1170005 | aoo gggﬁg 158 | 008 | 1.99E+01 |2.2E+02|3.2E+01
128| C25W-9 | 100021 1902 1201801 158 | 0.00 | 4.09E+01 |4.8E+02(7.1E+01
120| C15-9 (021 1602 1873401 158 | 0.09 | 3.18E+01 |3.7E+02 [5.5E+01
130| C2sE-9 (O0a 1903130101 158 | .00 | 3.50E+01 |4.1E+02[6.1E401

*From elapsed time meter
“pptvattatmand 25 C
MDL = 3.96 ng/sample
Det = Value was below the ECIL of 19.8 ngfsample but >MDL
NA = Not Applicable {sampling problem}
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Table 6. Chloropicrin Monitoring Results From The Structural Fumigation Study

Date | Time| ETM

Log| Sample On On On Time* | Volume Chloropicrin

# ID Off off | Off |(hours)| (M%) [(ng/sample)| (ng/m’) [ **(pptv)
131 casg-g [ T0ZL 150 1302900 458 | 009 | <MDL | <MDL | <MDL
132] CIE9 [ {omoatooeal1qaqy| 158 | 009 | 350E+01 |4.1E+02|6.1E+01
133| C1E-9-C | | {/0TOZ | 16051 31020] 158 | 009 | 3.35E+01 | 3.0E+02|5.8E+01
134| CNE-9 [101021 1690 1589601 158 | 0.09 Det Det | Det

135| CINE- 11703102 11993 }g.}gg 158 | 009 | <MDL | <MDL | <MDL
136| Cin-o |11/0002 égg 129.10) 456 | 009 | <MDL | <MDL | <MDL
137 |CaNW-1011 10202 | 0745 1 282001 82 | 004 | <MDL | <MDL | <MDL
138 |C2NW-10 m‘gj_gg 0748 1232901 82 | 004 | <MDL | <MDL | <MDL
138 | CIW-10 110505 ?Z?? 20140 82 | 004 | <MDL. | <MDL | <MDL
140 |C3SW-10}-1 1 210 ?ggg E‘f?,:‘;g 83 | 004 | <MDL | <MDL | <MDL
141 |C2SW-10{-11 100103 ?ﬁg 80l 83 | 004 | <MDL | <MDL | <MDL
142| C18-10 |1 020 %gé 39201 NA | NA NA NA | NA

143 | C2SE-10| 11 a0 ?g_gg 165901 63 | 004 | <MDL | <MDL | <MDL
144|Casg-10(1 1020021 0752 1 978201 82 | 004 | <MDL | <MDL | <MDL
145 C1E-10 (0021 0793 1148401 g3 | 004 | <MDL | <mDL | <MDL
146 |C1E-10-Clp om0 %"ﬁ_ 326201 83 | 004 | <MDL | <MDL | <MDL
147 | CaNE-101 0202 9141019201 83 | 004 | <MDL | <MDL | <MDL
148 |CaNE-10[ 1 10a0a 1. 9792 L 11001 683 | 037 | <MDL | <MDL | <MDL
149| CIN-10 | 170902 %’j‘g 144501 83 | 004 | <MDL | <MDL | <MDL
150 | CLR-02 [10ai02 10954 1190201 242 | 013 | 1.81E+02 | 14E+03|21E+02
151| CBR-02 [ 0a 0=t D850 L 30881 241 | 013 | 1.24E+02 |9.5E402 |1.4E402

*From elapsed time meter
*“*ppivat1atmand 25C
MDL = 3.96 ng/sampie
Det = Value was below the EQL of 19.8 ng/sample but >MDL
NA = Not Applicable (sampling problem)
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Table 7. Summary of Chloropicrin Monitoring Results {(ng/m3)

Sampling .
Period C3NW | C3SW | C3SE | C3NE | C2ZNW | C2SW | C2SE | C2NE CIN C1W C1s C1E | C1EC |SSE [SSwW
Background <MDL | <MDL { <MDL | <MDL
- Period 1 <MDL | <MDL } <MDL Det <MDL | <MDL | 1500 1100 2000 | <MDL | 2300 3000 3400
Period 2 460 410 Det Det 1600 1000 990 490 2200| 3500 1600 1900 2100
Period 3 <MDL | <MDL Det <MDL | <MDL | <MDL | 1300 | <MDL | <MDL Det 2500 1500 1700
Period 4 370 540 530 420 940 1200 2400 1000 1500] 2000 1900 4800 2500

Period 5 <MDL | <MBL 3700 <MDL | <MDL | <MDL | 2100 <MDL | <MDL Det 29000 | 8800 12000] 2500| Det

Period 6 <MDL | <MDL 740 <MDL j <MDL | <MDL | 1700 <MDL | <MDL | <MDL | 5100 2700 3300; Det | Det

Period 7 Det Det 340 Det 260 5980 1200 330 420 860 1100 NA 1700
Period 8 <MDL | <MDL | <MDL | <MDL | <MDL | <MDL Det <MDL | <MDL | <MDL Det Det Det
Period 9 <MDL 220 <MDL | <MDL | <MDL 480 410 Det <MDL 610 370 410 390
Period 10 { <MDL | <MDL | <MDL_} <MDL | <MDL_ | <MDL | <MDL | <MDL | <MDL ; <MDL NA <MDL | <MDL
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Table 8. Chloropicrin Collocated Results From The Structural Fumigation Study

Log| Sample | Chloropicrin RPD

4 ID (ng/m® | Average | (percent)

022| C1E-1 3.0E+03

023| C1E-1C| 3.4E+03 3.2E+03 11.0

035| C1E-2 1.9E+03

036| C1E-2-C| 2.1E+03 2 0E+03 8.9

048| C1E-3 1.5E+03

049|C1E-3-C| 1.7E+03 | . b oo 9.5

061| C1E-4 | 4.8E+03

062| C1E-4-C| 25E+03 | 4.0 04 63.4

074| C1E-5 | 8.8E+03

075| C1E-5-C| 1.2E+04 1.0E+04 28.7

089| C1E-6 2.7E+03

104| C1E-7 NA

105| C1E-7-C| 1.7E+03 NA NA

117] C1E-8 Det

118 | C1E-8-C Det Det Det

132 C1E-9 4.1E+02

133{ C1E-9-C| 3.9E+02 4.0E+02 5.0

145| C1E-10 <MDL

146 |C1E-10-C|  <MDL <MDL <MDL
AVE= 20.5
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