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Executive Summary

Report on Air Monitoring the Application
Of Dicofol in Merced County in July 2008

At the request of the California Department of Pesticide Regulation (DPR) (January 4, 2008
Memorandum, Warmerdam to Goldstene) the Air Resources Board (ARB) staff determined
airborne concentrations of dicofol in Merced County. This application monitoring study was
performed prior to, during and after an application of dicofol. Dicofol application monitoring was
requested by DPR to fulfill the requirements of AB 1807/3219 (Food and Agricultural Code,
Division 7, Chapter 3, Article 1.5, Section 14022(c)) 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. Monitoring was conducted to coincide with the
use of dicofol as a selective pesticide targeting two-spotted spider mites on cotton.

A total of 106 field samples and seven field quality control samples were collected from eight
locations around a 147.8 acre parcel of cotton. These samples were collected by staff of the
Special Purpose Monitoring Section. Samples were collected by passing a measured
volume of ambient air through XAD-4 resin tubes. The sampling flow rate of 3.0 liters per
minute (LPM) was accurately measured at the start and end of the sampling period. All
relevant information was recorded on the sample log sheet. The tubes were protected from
direct sunlight and supported 1.5 meters above the ground. The sampling locations were on
the four sides and four corners of the cotton field. At the end of each sampling period, the
tubes were capped and placed in culture tubes with an identification label affixed. The
application rate was 2.50 pints of Makhteshim-agan Dicofol 4-E Miticide per treated acre.

In addition, seventeen of the field samples were sampled on quartz fiber filters along with
XAD-4 cartridges to verify filter sampling collection efficiency for dicofol. These samples
were collected using two additional samplers that were installed in parallel on opposite sides
of the application perimeter (East and West sides). The samplers incorporated a particulate
filter, followed by a XAD-4 resin tube. The exposed filters were placed in Petri dishes with
identification labels attached.

Subsequent to sampling, the samples were stored and transported on dry ice to the ARB
Sacramento Monitoring and Laboratory Division Laboratory for analysis. The samples were
stored in the freezer until extraction/analysis was performed.

Results for all dicofol field samples were less than the MDL (0.118 pg/sample). The dicofol
breakdown products 2,2-dichloro-1,1-bis(4-chlorophenyl)ethanol and 4,4'-
dichlorobenzophenone were not detected during analysis.

Field spike recovery results varied from 114% to 130%. Trip spike recovery was 92%.
Laboratory XAD-4 spike recovery varied from 122% to 148%. Laboratory quartz fiber filter
spikes recovery varied from 94% to 128%. Results for the unspiked collocated samples were
less than the MDL. Field and trip blanks were analyzed with no detectable levels of dicofol.
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1.0

Introduction

At the request of the California Department of Pesticide Regulation (DPR), (January 4, 2008
Memorandum, Warmerdam to Goldstene) the Air Resources Board (ARB) staff determined
airborne concentrations of Dicofol in Merced county. This application monitoring study was
performed prior to, during and after an application of dicofol. Dicofol application monitoring is
requested by DPR to fulfill the requirements of AB 1807/3219 (Food and Agricultural Code,
Division 7, Chapter 3, Article 1.5, Section 14022(c)) 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. Monitoring was conducted to coincide with
the use of dicofol as a selective pesticide on cotton.

The laboratory analysis method titled “2,2,2-trichloro-1,1-bis(4-chlorophenyl)ethanol (Dicofol)
Method Development and Analytical Results for Application Air Monitoring Samples in
Merced County, dated December 2008, which included “Standard Operating Procedure for
Sampling and Analysis of 2,2,2-trichloro-1,1-bis(4-chlorophenyl)ethanol (Dicofol) in
Application and Ambient Air using Gas Chromatography/Mass Selective Detector”, Revision
1, dated 7/14/08, is included as Appendix C.

A total of 106 field samples and seven (7) field quality control samples were collected from
eight locations around a 147.8 acre parcel of cotton. Samples were located at eight (8)
different locations around the field that dicofol was applied on July 4, 2008.

In addition, seventeen of the field samples were sampled on quartz fiber filters along with
XAD cartridges to verify complete sample collection. These samples were collected using
two additional samplers that were installed in parallel on opposite sides of the application
perimeter (East and West sides). The samplers incorporated a particulate pre-filter, inline and
prior to the XAD-4 resin tube. These additional exposed filters were placed in Petri dishes
with identification labels attached.

This application study utilized a total of nine (9) samplers. One sampler was located on each
corner of the application field, one on each side and one collocated downwind. Samples
were also collected from two additional samplers that were installed in parallel on opposite
sides of the application perimeter (East and West sides). The samplers incorporated a
particulate pre-filter, inline and prior to the XAD-4 resin tube.

Sample extractions were analyzed using a gas chromatograph / mass spectrometer (GC/MS)
which was operated in the selected ion-monitoring mode (SIM).



2.0

Sampling Sites

Special Purpose Monitoring Section (SPM) staff hand-carried unexposed samples from
MLD’s laboratory in Sacramento, to the sampling location and then returned the exposed
samples back to MLD’s Sacramento laboratory. The samples were not exposed to extreme
conditions or subjected to rough handling that might cause loss or degradation.

Eight (8) sampling locations were positioned around the application parameter. Samplers
were located at the approximate midpoint of each side of the field and at each corner. An
additional sampler was collocated at the predominately downwind position. During the
background period the winds were from the northwest and the collocated sampler was
positioned at the southeast corner.

At each sampling site, ARB staff capped both ends of the XAD-4 resin tube after each
sampling period was complete. ARB staff recorded all sample period information
identification on a label and affixed the label to the XAD-4 resin tube, and recorded all sample
information on the field sample log sheet. After each sampling period, the samples were
placed in a glass tube and stored in a cooler with dry ice, until returned to the laboratory. The
sample tubes were transported on dry ice, as soon as reasonably possible, to the ARB
Sacramento Monitoring and Laboratory Division laboratory for analysis. These samples were
stored in the freezer or extracted and analyzed immediately. Samples were collected in the
field with a flow rate of three (3) liters per minute (LPM).

The dicofol use maps, provided by DPR, suggest that application monitoring should occur in
Fresno, Merced, Madera, Kings or Tulare Counties during the months of June through July.
The statewide use for dicofol usage dropped 52% from 2006 to 2007. Search results suggest
dicofol use in 2008 had decreased even more. Only one (1) Merced County cotton grower
was identified.

For maps, sampler locations and a drawing of the application area, refer to Figure 1 “Dicofol
Area Map”, Figure 2 “Dicofol Field Map”, Figure 3 “Dicofol Sampler Locations” and Figure 4
“Drawing of Application Area”.

Description Location Name GPS Coordinates

Southeast Corner SEC N 37°08.00.9", W 120° 40.45.2’
East Side E N 37° 08.07.6’, W 120° 40.46.5’
Northeast Corner NEC N 37°08.15.6’, W 120° 40.53.9’
North Side N N 37°08.30.8’, W 120° 41.29.3’
Northwest Corner NwWC N 37°08.47.2", W 120° 42.04.1’
West Side w N 37°08.45.1°', W 120° 42.08.2’
Southwest Corner SwWC N 37°08.41.7’, W 120° 42.10.5’
South Side S N 37°08.19.7', W 120° 41.32.7’

Note: The Background (B) sites and all six (1 through 6) sampling periods were at the
same locations as listed above.

Photographic images of each of the following monitoring sites are presented in
Appendix A “Site Photographs”.



Sampler distances from the edge of the field perimeter were:

Location Distance from crop
East Side 67 feet
Northeast Corner 77 feet
North Side 76 feet
Northwest Corner 68 feet
West Side 90 feet
Southwest Corner 109 feet
South Side 82 feet
Southeast Corner 65 feet

The dicofol application started 4 July,2008 at 04:45 PST and ended at 10:45 PST.
The application rate was 2.50 pints of Makhteshim-agan Dicofol 4-E Miticide per
treated acre. A total of 369.50 pints were applied. The application started on the east
side, treating rows north/south, moving west. A John Deere 4720 tractor rigged with
sprayers set below the level of the cotton, was used.

The meteorological equipment was located 150 feet from the southeast corner of the
application field.



Figure 1

Dicofol Area Map
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Figure 2

Dicofol Field Map
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Figure 3

Dicofol Sampler Locations




Figure 4

Drawing of Application Area
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3.0 Methods

Samples were collected by passing a measured flow (LPM) of ambient air through XAD-4
resin tubes (SKC #CPM090904-001). These tubes were mounted on a sampling tree as
shown in Figure 5 “Sample Tree with Pump”. The sampling flow rate of 3.0 liters per
minute (LPM) was accurately measured with a calibrated digital mass flow meter (MFM).
The sampling system operated with the exact operating interval as recorded in the log sheet.
The tubes were protected from direct sunlight and supported approximately 1.5 meters
above the ground during sampling. At the end of each sampling period, the tubes were
capped, placed in culture tubes with an identification label affixed and were transported on
dry ice to the ARB Sacramento Monitoring and Laboratory Division laboratory. The exposed
XAD-4 resin tubes were stored in an ice chest (on dry ice) or in a freezer until extracted in
the laboratory with organic solvent.

Two additional samplers were installed in parallel on opposite sides of the application
perimeter (East and West sides) that incorporated a particulate pre-filter, prior to the XAD-4
resin tubes (see Figure 6, Filter Cassette and Filter Holder Assembly). The exposed filters
were placed in Petri dishes with identification labels attached.

The field log sheet was used to record the times, flow rates, elapse time counter readings at
the start and stop of the sampling period and sample identification information. A rotameter
was used to control sample flow. Two rotameters were configured on a single sampling tree
for collocated sampling during every sampling period. One rotameter controlled the primary
sample flow. The second rotameter controlled the collocated sample that was located at the
one (1) predominantly downwind site. The rotameters are scaled from 0-5 LPM. Samplers
were leak checked prior to each sampling period with the sampling tubes installed. The
starting flow rates were checked and adjusted to 3.0 LPM (corrected) as measured using a
certified 0-5 LPM mass flow meter (MFM). The stop flow rate was checked at the end of
each period using a certified 0-5 LPM MFM.

The MFM calibration certificates are presented in Appendix E “Calibration/Certification
Reports”.

In addition to the ambient air samples, quality control samples consisting of 16 collocated
samples, four field spikes, one trip spike, one trip blank and one field blank were collected.

For details of the monitoring method, please refer to Appendix B, “Protocol for the
Application Air Monitoring for Dicofol” (dated June 18, 2008). There were no significant
deviations from this protocol during monitoring.

Collected samples were analyzed by the Special Analysis Laboratory Section of MLD’s
Northern Laboratory Branch. The cartridges were extracted with three milliliters (ml) of
dichloromethane desorbed in an ultrasonic bath for 60 minutes. The filters were similarly
extracted and desorbed with ten milliliters of dichloromethane. Sample extracts were
analyzed using a gas chromatograph / mass spectrometer (GC/MS) which is operated in the
selected ion-monitoring mode (SIM). The reported laboratory results are located in



Appendix C “Standard Operating Procedure for Sampling and Analysis of 2,2,2-trichloro-1,1-
bis(4-chlorophenyl)ethanol (Dicofol) in Application and Ambient Air using Gas
Chromatography/Mass Selective Detector”.

Laboratory staff performed a storage stability study that ran for 21 days with cartridges and
filters being tested at 0, 7, 14, and 21 days. Dicofol, spiked at 1.0 ug on XAD-4 cartridges
and quartz fiber filters, were stable for up to 21 days when stored at -20 ° C. Initial analysis
of all field samples occurred within 21 days of collection.

A meteorological system was located 150 feet from the southeast corner of the application

field. The meteorological data and wind roses are located in Appendix F “Meteorological
Data”.
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Figure 6
Filter Holder Assembly

Filter Cassette and Filter Holder Assembly, shows a particulate sampler consisting of a Filter
Cassette and Filter Holder Assembly with a filter disk (CAT No. 1851047) used in front of the
XAD-4 resin tube to monitor particulates. Seventeen of the field samples were sampled on
quartz fiber filters along with XAD cartridges to verify sample collection. These samples
were collected from two additional samplers which were installed in collocated locations on
opposite sides of the application perimeter (East and West sides). The exposed filters were
placed in Petri dishes with identification labels attached. The flow rate was set to 3.0 LPM
(corrected).

11



4.0

Results

The monitoring results of collected samples are presented in Table 1and the laboratory
results are presented in table 2. These analytical results were obtained from Appendix C
“2,2,2-trichloro-1,1-bis(4-chlorophenyl)ethanol (Dicofol) Method Development and Analytical
Results for Application Air Monitoring Samples in Merced County”.

The Laboratory received 113 field samples which included 16 collocated samples, four field
spikes, one trip spike, one trip blank and one field blank were collected.

Seventeen of the field samples were sampled on quartz fiber filters (F) along with
XAD (X) cartridges to verify sample collection efficiency.

Four field spikes, one trip spike, one field blank and trip blank were collected and
delivered to the laboratory.

Results for all dicofol field samples were less than the method detection limit (MDL) of
0.118 ug /sample.

The dicofol breakdown products 2,2-dichloro-1,1-bis(4-chlorophenyl)ethanol and 4,4'-
dichlorobenzophenone were not detected during analysis.

12



Table 1
Monitoring Results

(Part 1 of 6)

Sample Mass Flow
Sampler Date & Time Run Elapse Time Elapsed Meter Corrected Total
Entry Example (6/14/08
Log Sample ID 13:42) Time In Counter Time In Display (LPM) Average | Volume
# Name Number Start End Hours:Mins Start End Hours Start End Flow M3
001 SWC-B J-3 7/3/08 4:33 | 7/4/2008 4:30 23:57 830.7 853.0 22.3 2.98 3.04 3.03 4.05
002 S-B 5-1 7/3/08 4:37 7/4/08 3:05 22:28 240.3 262.7 22.4 2.98 3.14 3.08 4.14
003 S-FS 5-3 7/3/08 4:37 7/4/08 3:03 22:26 240.3 262.7 22.4 2.98 3.14 3.08 4.14
004 SEC-B H-0 7/3/08 4:46 7/4/08 3:14 22:28 798.3 814.4 16.1 2.98 3.09 3.05 2.95
005 SEC-B-C H-3 7/3/08 4:46 7/4/08 3:14 22:28 798.3 814.4 16.1 2.98 3.09 3.05 2.95
006 E-B C-7 7/3/08 4:51 7/4/08 3:25 22:34 1063.0 1085.4 22.4 2.98 2.80 2.91 3.91
007 E-FS K-2 7/3/08 4:51 7/4/08 3:25 22:34 1063.0 1085.4 22.4 2.98 2.88 2.95 3.96
008 E-B-PF 4656 7/3/08 5:04 7/4/08 3:22 22:18 541.6 566.0 24.4 2.98 3.07 3.04 4.45
009 E-B-PX 4656 7/3/08 5:04 7/4/08 3:22 22:18 541.6 566.0 24.4 2.98 3.07 3.04 4.45
010 NEC-B 5-10 7/3/08 4:13 7/3/08 7:55 3:42 180.9 184.6 3.7 2.98 3.06 3.04 0.67
010 NEC-B 5-10 7/3/08 7:55 7/4/08 3:51 19:56 799.0 817.9 18.9 2.98 3.06 3.04 3.44
011 N-B 6-A 7/3/08 5:17 7/4/08 8:30 3:13 1369.3 1371.7 2.4 2.98 3.10 3.06 0.44
011 N-B 6-A 7/3/08 5:17 7/4/08 3:59 22:42 699.0 714.8 15.8 2.98 3.10 3.06 2.90
012 N-FS J-3 7/3/08 5:17 7/4/08 3:59 22:42 1369.3 1371.7 2.4 2.98 2.99 3.00 0.43
012 N-FS J-3 7/3/08 5:17 7/4/08 3:59 22:42 699.0 714.8 15.8 2.98 2.99 3.00 2.85
013 NWC-B E-3 7/3/08 5:26 7/4/08 4:10 22:44 697.0 719.7 22.7 2.98 3.11 3.06 4.17
014 W-B J-3 7/3/08 5:30 7/4/08 4:18 22:48 801.0 823.8 22.8 2.98 3.00 3.01 4.11
015 W-FS 1-B 7/3/08 5:30 7/4/08 4:18 22:48 801.0 823.8 22.8 2.98 2.88 2.95 4.03
016 W-B-PF 4664 7/3/08 5:32 714/08 4:22 22:50 355.6 378.4 22.8 2.98 3.08 3.05 4.17
017 W-B-PX 4664 7/3/08 5:32 7/4/08 4:22 22:50 355.6 378.4 22.8 2.98 3.08 3.05 4.17
018 SWC-A -3 7/4/08 4:30 7/4/08 11:43 7:13 853.0 860.3 7.3 2.98 2.92 2.97 1.30
MFM Used #: 6-2240 Slope: 1.001 Intercept: 0.014

Sample # 4 and 5 operated for 16.1 hours and were flagged due to pump failure. Sample # 10 operated 22.6 hours. A noisy pump was

changed during the sample period. Sample # 11 and 12 operated 18.2 hours. The pump was changed due to low controller battery.

Sum the paired 10, 11 and 12 samples for total of sample.
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Table 1
Monitoring Results
(Part 2 of 6)

Sample Mass Flow
Sampler Date & Time Run Elapse Time Elapsed Meter Corrected Total
Entry Example (6/14/08
Log Sample ID 13:42) Time In Counter Time In Display (LPM) Average | Volume
# Name Number Start End Hours:Mins Start End Hours Start End Flow M3
019 S-A 5-1 7/4/08 4:32 7/4/08 11:49 7:17 262.7 270.0 7.3 2.98 2.92 2.97 1.30
020 SEC-A H-0 7/4/08 4:35 7/4/08 11:56 7:21 814.5 821.8 7.3 2.98 2.95 2.98 131
021 SEC-A-C H-3 7/4/08 4:35 7/4/08 11:56 7:21 814.5 821.8 7.3 2.98 2.90 2.96 1.30
022 E-A C-7 7/4/08 4:37 7/4/08 12:03 7:26 1085.4 1092.8 7.4 2.98 2.92 2.97 1.32
023 E-A-PF 4656 7/4/08 4:37 7/4/08 12:05 7:28 566.0 571.5 5.5 2.98 2.95 2.98 0.98
024 E-A-PX 4656 7/4/08 4:37 7/4/08 12:05 7:28 566.0 571.5 5.5 2.98 2.95 2.98 0.98
025 NEC-A 5-10 7/4/08 4:40 7/4/08 12:22 7:42 817.9 825.6 7.7 2.98 3.07 3.04 141
026 N-A 6-A 7/4/08 4:47 7/4/08 12:28 7:41 714.8 722.6 7.8 2.98 2.90 2.96 1.38
027 NWC-A E-3 7/4/08 4:45 7/4/08 12:33 7:48 719.7 727.5 7.8 2.98 2.96 2.99 1.40
028 W-A J-3 7/4/08 4:45 7/4/08 12:40 7:55 823.8 832.1 8.3 2.98 2.80 2.91 1.45
029 W-A-PF 4664 7/4/08 4:45 7/4/08 12:43 7:58 378.4 386.7 8.3 2.98 2.92 2.97 1.48
030 W-A-PX 4664 7/4/08 4:45 7/4/08 12:43 7:58 378.4 386.7 8.3 2.98 2.92 2.97 1.48
031 SWC-1 I-3 7/4/08 11:43 | 7/4/08 18:34 6:51 860.3 864.9 4.6 2.98 2.98 3.00 0.83
032 SEC-1 H-0 7/4/08 11:56 | 7/4/08 18:46 6:50 821.8 828.7 6.9 2.98 2.86 2.94 1.22
033 SEC-1-C H-3 7/4/08 11:56 | 7/4/08 18:47 6:51 821.8 828.7 6.9 2.98 2.61 2.81 1.16
034 E-1 C-7 7/4/08 12:04 | 7/4/08 19:00 6:56 1092.8 1099.8 7.0 2.98 2.96 2.99 1.25
035 E-1-PF 4656 7/4/08 12:05 | 7/4/08 19:02 6:57 5715 578.4 6.9 2.98 3.04 3.03 1.25
036 E-1-PX 4656 7/4/08 12:05 | 7/4/08 19:02 6:57 5715 578.4 6.9 2.98 3.04 3.03 1.25
037 NEC-1 5-10 7/4/08 12:22 | 7/4/08 19:11 6:49 825.6 832.4 6.8 2.98 2.90 2.96 1.21
038 N-1 6-A 7/4/08 12:28 | 7/4/08 19:15 6:47 722.6 729.2 6.6 2.98 2.60 2.81 111
039 NWC-1 E-3 7/4/08 12:33 | 7/4/08 19:20 6:47 727.5 734.2 6.7 2.98 3.00 3.01 1.21
040 W-1 J-3 7/4/08 12:40 | 7/4/08 19:27 6:47 832.1 838.8 6.7 2.98 2.99 3.00 1.21
MFM Used #: 6-2240 Slope: 1.001 Intercept: 0.014

Sample # 31 invalid / pump failure.
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Table 1
Monitoring Results
(Part 3 of 6)

Sample Mass Flow
Sampler Date & Time Run Elapse Time Elapsed Meter Corrected Total
Entry Example (6/14/08
Log Sample ID 13:42) Time In Counter Time In Display (LPM) Average | Volume
# Name Number Start End Hours:Mins Start End Hours Start End Flow M3
041 W-1-PF 4664 7/4/08 12:43 | 7/4/08 19:27 6:44 386.7 393.4 6.7 2.98 2.98 3.00 1.20
042 W-1-PX 4664 7/4/08 12:43 | 7/4/08 19:27 6:44 386.7 393.4 6.7 2.98 2.98 3.00 1.20
043 E-A-BF 4654 7/4/08 4:37 7/4/08 12:11 7:34 602.4 610.0 7.6 2.98 2.98 3.00 1.37
044 E-A-BX 4654 7/4/08 4:37 7/4/08 12:11 7:34 602.4 610.0 7.6 2.98 3.14 3.08 1.40
045 S-1 5-1 7/4/08 11:49 | 7/4/08 18:39 6:50 270.0 276.8 6.8 2.98 2.80 2.91 1.19
046 TS N/A 7/4/08 12:47 N/A N/A N/A N/A N/A N/A N/A N/A N/A
047 SWC-2 I-3 7/4/08 18:34 7/5/08 5:42 11:08 864.9 876.0 11.1 2.98 3.09 3.05 2.03
048 S-2 5-1 7/4/08 18:39 7/5/08 5:47 11:08 276.8 287.9 11.1 2.98 3.17 3.09 2.06
049 SEC-2 H-0 7/4/08 18:46 7/5/08 5:52 11:06 828.7 839.7 11.0 2.98 2.84 2.93 1.93
050 SEC-2C H-3 7/4/08 18:47 7/5/08 5:53 11:06 828.7 839.7 11.0 2.98 3.14 3.08 2.03
051 E-2 C-7 7/4/08 19:00 7/5/08 6:02 11:02 1099.8 1110.8 11.0 2.98 3.03 3.02 1.99
052 E-2-PF 4656 7/4/08 19:03 7/5/08 6:04 11:01 578.4 589.5 11.1 2.98 2.94 2.98 1.98
053 E-2-PX 4656 7/4/08 19:03 7/5/08 6:04 11:01 578.4 589.5 11.1 2.98 2.94 2.98 1.98
054 NEC-2 5-10 7/4/08 19:11 7/5/08 6:16 11:05 832.4 843.5 11.1 2.98 2.99 3.00 2.00
055 N-2 6-A 7/4/08 19:15 7/5/08 6:22 11:07 729.2 740.3 11.1 2.98 3.05 3.03 2.02
056 NWC-2 E-3 7/4/08 19:20 7/5/08 6:27 11:07 734.2 745.0 10.8 2.98 2.85 2.93 1.90
057 W-2 J-3 7/4/08 19:24 7/5/08 6:35 11:11 838.8 850.0 11.2 2.98 3.00 3.01 2.02
058 W-2-PF 4664 7/4/08 19:27 7/5/08 6:37 11:10 3934 404.6 11.2 2.98 2.88 2.95 1.98
059 W-2-PX 4664 7/4/08 19:27 7/5/08 6:37 11:10 393.4 404.6 11.2 2.98 2.88 2.95 1.98
060 SWC-3 -3 7/5/08 5:41 7/5/08 18:03 12:22 876.0 888.4 124 2.98 2.92 2.97 2.21
061 S-3 5-1 7/5/08 5:47 7/5/08 18:08 12:21 287.9 300.2 12.3 2.98 2.82 2.92 2.15
062 SEC-3 H-0 7/5/08 5:52 7/5/08 18:12 12:20 839.7 852.0 12.3 2.98 2.89 2.95 2.18
MFM Used #: 6-2240 Slope: 1.001 Intercept: 0.014

15




Table 1
Monitoring Results
(Part 4 of 6)

Sample Mass Flow
Sampler Date & Time Run Elapse Time Elapsed Meter Corrected Total
Entry Example (6/14/08
Log Sample ID 13:42) Time In Counter Time In Display (LPM) Average | Volume
# Name Number Start End Hours:Mins Start End Hours Start End Flow M3
063 SEC-3-C H-3 7/5/08 5:53 7/5/08 18:13 12:20 839.7 852.1 124 2.98 2.81 291 2.17
064 E-3 C-7 7/5/08 6:02 7/5/08 18:17 12:15 1110.8 1123.0 12.2 2.98 2.84 2.93 2.14
065 E-3-PF 4656 7/5/08 6:04 7/5/08 18:18 12:14 589.5 601.7 12.2 2.98 2.90 2.96 2.16
066 E-3-PX 4656 7/5/08 6:04 7/5/08 18:18 12:14 589.5 601.7 12.2 2.98 2.90 2.96 2.16
067 NEC-3 5-10 7/5/08 6:16 7/5/08 18:28 12:12 843.5 855.7 12.2 2.98 2.93 2.97 2.18
068 N-3 6-A 7/5/08 6:22 7/5/08 18:33 12:11 740.3 752.5 12.2 2.98 2.97 2.99 2.19
069 NWC-3 E-3 7/5/08 6:27 7/5/08 18:37 12:10 745.0 757.2 12.2 2.98 2.91 2.96 2.17
070 W-3 J-3 7/5/08 6:35 7/5/08 18:42 12:07 850.0 862.1 12.1 2.98 2.95 2.98 2.16
071 W-3-PF 4664 7/5/08 6:37 7/5/08 18:44 12:07 404.6 416.7 12.1 2.98 2.98 3.00 2.18
072 W-3-PX 4664 7/5/08 6:37 7/5/08 18:44 12:07 404.6 416.7 12.1 2.98 2.98 3.00 2.18
073 SWC-4 -3 7/5/08 18:03 7/6/08 5:55 11:52 888.4 900.2 11.8 2.98 3.08 3.05 2.16
074 S-4 5-1 7/5/08 18:08 7/6/08 6:01 11:53 300.2 312.1 11.9 2.98 3.15 3.08 2.20
075 SEC-4 H-0 7/5/08 18:12 7/6/08 6:07 11:55 852.0 864.0 12.0 2.98 2.96 2.99 2.15
076 SEC-4C H-3 7/5/08 18:13 7/6/08 6:08 11:55 852.1 864.0 11.9 2.98 2.80 2.91 2.08
077 E-4 C-7 7/5/08 18:17 7/6/08 6:14 11:57 1123.0 1135.0 12.0 2.98 3.11 3.06 2.20
078 E-4-PF 4656 7/5/08 18:18 7/6/08 6:17 11:59 601.7 613.6 11.9 2.98 3.09 3.05 2.18
079 E-4-PX 4656 7/5/08 18:18 7/6/08 6:18 12:00 601.7 613.6 11.9 2.98 3.09 3.05 2.18
080 NEC-4 5-10 7/5/08 18:28 7/6/08 6:27 11:59 855.7 867.8 12.1 2.98 3.07 3.04 2.21
081 N-4 6-A 7/5/08 18:33 7/6/08 6:31 11:58 752.5 764.4 11.9 2.98 3.00 3.01 2.15
082 NWC-4 E-3 7/5/08 18:37 7/6/08 6:36 11:59 757.2 769.1 11.9 2.98 3.15 3.08 2.20
083 W-4 J-3 7/5/08 18:42 7/6/08 6:41 11:59 862.1 874.1 12.0 2.98 3.10 3.06 2.20
084 W-4-PF 4664 7/5/08 18:44 7/6/08 6:44 12:00 416.7 428.7 12.0 2.98 2.88 2.95 2.12
MFM Used #: 6-2240 Slope: 1.001 Intercept: 0.014
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Table 1

Monitoring Results
(Part 5 of 6)

Sample Mass Flow
Sampler Date & Time Run Elapse Time Elapsed Meter Corrected Total
Entry Example (6/14/08
Log Sample ID 13:42) Time In Counter Time In Display (LPM) Average | Volume
# Name Number Start End Hours:Mins Start End Hours Start End Flow M3
085 W-4-PX 4664 7/5/08 18:44 7/6/08 6:44 12:00 416.7 428.7 12.0 2.98 2.88 2.95 2.12
086 SWC-5 -3 7/6/08 5:55 7/6/08 18:02 12:07 900.2 912.3 12.1 2.98 2.95 2.98 2.16
087 S-5 5-1 7/6/08 6:01 7/6/08 18:07 12:06 312.1 324.2 12.1 2.98 2.95 2.98 2.16
088 SEC-5 H-0 7/6/08 6:07 7/6/08 18:13 12:06 864.0 876.1 12.1 2.98 2.76 2.89 2.10
089 SEC-5C H-3 7/6/08 6:08 7/6/08 18:14 12:06 864.0 876.1 12.1 2.98 2.93 2.97 2.16
090 E-5 C-7 7/6/08 6:14 7/6/08 18:20 12:06 1135.0 1147.1 12.1 2.98 2.90 2.96 2.15
091 E-5-PF 4656 7/6/08 6:17 7/6/08 18:22 12:05 613.6 625.8 12.2 2.98 2.90 2.96 2.16
092 E-5-PX 4656 7/6/08 6:18 7/6/08 18:22 12:04 613.6 625.8 12.2 2.98 2.90 2.96 2.16
093 NEC-5 5-10 7/6/08 6:27 7/6/08 18:32 12:05 867.8 879.8 12.0 2.98 2.99 3.00 2.16
094 N-5 6-A 7/6/08 6:31 7/6/08 18:37 12:06 764.4 776.5 12.1 2.98 2.93 2.97 2.16
095 NWC-5 E-3 7/6/08 6:36 7/6/08 18:45 12:09 769.1 781.3 12.2 2.98 2.98 3.00 2.19
096 w5 J-3 7/6/08 6:41 7/6/08 18:51 12:10 874.1 886.2 12.1 2.98 2.93 2.97 2.16
097 W-5-PF 4664 7/6/08 6:44 7/6/08 18:52 12:08 428.7 440.8 12.1 2.98 3.00 3.01 2.18
098 W-5-PX 4664 7/6/08 6:44 7/6/08 18:52 12:08 428.7 440.8 12.1 2.98 3.00 3.01 2.18
099 SWC-6 -3 7/6/08 18:02 7/7/08 5:45 11:43 912.3 924.1 11.8 2.98 3.15 3.08 2.18
100 S-6 5-1 7/6/08 18:07 7/7/08 5:50 11:43 324.3 335.9 11.6 2.98 3.10 3.06 2.13
101 SEC-6 H-0 7/6/08 18:13 7/7/08 5:56 11:43 876.1 887.8 11.7 2.98 2.98 3.00 2.10
102 SED-6C H-3 7/6/08 18:14 7/7/08 5:57 11:43 876.1 887.8 11.7 2.98 3.13 3.07 2.16
103 E-6 C-7 7/6/08 18:20 7/7/08 6:02 11:42 1147.1 1158.8 11.7 2.98 3.10 3.06 2.15
104 E-6-PF 4656 7/6/08 18:22 7/7/08 6:04 11:42 625.8 637.4 11.6 2.98 3.07 3.04 2.12
105 E-6-PX 4656 7/6/08 18:22 7/7/08 6:04 11:42 625.8 637.4 11.6 2.98 3.07 3.04 2.12
106 NEC-6 5-10 7/6/08 18:32 7/7/08 6:13 11:41 879.8 891.5 11.7 2.98 3.11 3.06 2.15
MFM Used #: 6-2240 Slope: 1.001 Intercept: 0.014
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Table 1

Monitoring Results
(Part 6 of 6)

Sample Mass Flow
Sampler Date & Time Run Elapse Time Elapsed Meter Corrected Total
Entry Example (6/14/08
Log Sample ID 13:42) Time In Counter Time In Display (LPM) Average | Volume
# Name Number Start End Hours:Mins Start End Hours Start End Flow M3
107 N-6 6-A 7/6/08 18:37 7/7/08 6:18 11:41 776.5 788.2 11.7 2.98 3.11 3.06 2.15
108 NWC-6 E-3 7/6/08 18:45 7/7/08 6:23 11:38 781.3 792.9 11.6 2.98 3.00 3.01 2.09
109 W-6 J-3 7/6/08 18:51 7/7/08 6:30 11:39 882.2 897.8 15.6 2.98 2.99 3.00 2.81
110 W-6-PF 4664 7/6/08 18:52 7/7/08 6:30 11:38 440.8 452.4 11.6 2.98 2.99 3.00 2.09
111 W-6-PX 4664 7/6/08 18:52 7/7/08 6:30 11:38 440.8 452.4 11.6 2.98 2.99 3.00 2.09
112 B N/A 7-7/ 0633 N/A N/A N/A N/A N/A N/A N/A N/A N/A
113 FB N/A 7-7/ 0632 N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFM Used #: 6-2240 Slope: 1.001 Intercept: 0.014

The formula below refers to Table 1, Monitoring Results:
Total in cubic meters (m3) of ambient air =

(((( Start Flow + Stop Flow)/2)*Slope) + Offset)*(( Stop Time — Start Time)*60 minutes)= Liters air / 1000 = Total in cubic meters (M°)

or

Corrected Total Volume (M?) = [(Start Flow + Stop Flow)/2*(m)] +b *[( Stop Hours- Start Hours)*60 minutes]*1000
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Table 2
Laboratory Results
(Part 1 of 4)

Total Dicofol Dicofol
Log Sample Volume | Concentration | Concentration
# Name M3 ug/sample ug/M*
1 SWC-B 4.05 <0.1 <0.02
2 S-B 4.14 <0.1 <0.02
3 S-FS 4.14 0.58 0.14
4 SEC-B 2.95 <0.1 <0.03
5 SEC-B-C 2.95 <0.1 <0.03
6 E-B 3.91 <0.1 <0.03
Il E-FS 3.96 0.57 0.14
8 E-B-PF 4.45 <04 <0.09
9 E-B-PX 4.45 <0.1 <0.02
10 NEC-B 411 <0.1 <0.02
11 N-B 3.88 <0.1 <0.03
12 N-FS 3.28 0.6 0.18
13 NWC-B 4.17 <0.1 <0.02
14 W-B 411 <0.1 <0.02
15 W-FS 4.03 0.65 0.16
16 W-B-PF 4.17 <0.4 <0.10
17 W-B-PX 4.17 <0.1 <0.02
18 SWC-A 1.3 <0.1 <0.08
19 S-A 1.3 <0.1 <0.08
20 SEC-A 1.31 <0.1 <0.08
21 SEC-A-C 1.3 <0.1 <0.08
22 E-A 1.32 <0.1 <0.08
23 E-A-PF 0.98 <0.4 <0.41
24 E-A-PX 0.98 <0.1 <0.10
25 NEC-A 1.41 <0.1 <0.07
26 N-A 1.38 <0.1 <0.07
27 NWC-A 14 <0.1 <0.07
28 W-A 1.45 <0.1 <0.07
29 W-A-PF 1.48 <0.4 <0.27
30 W-A-PX 1.48 <0.1 <0.07

Sample # 4 and 5 operated for 16.1 hours and were flagged due to pump failure. Sample
# 10 operated 22.6 hours. A noisy pump was changed during the sample period. Sample
# 11 and 12 operated 18.2 hours. The pump was changed due to low controller battery.

These samples were flagged due to anomalies during sampling and are considered valid.
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4.2

Table 2
Laboratory Results
(Part 2 of 4)

Total Dicofol Dicofol
Log Sample Volume | Concentration | Concentration
# Name M3 ug/sample ug/m?
31 SWC-1 0.83 <0.1 <0.12
32 SEC-1 1.22 <0.1 <0.08
33 SEC-1-C 1.16 <0.1 <0.09
34 E-1 1.25 <0.1 <0.08
35 E-1-PF 1.25 <0.4 <0.32
36 E-1-PX 1.25 <0.1 <0.08
37 NEC-1 1.21 <0.1 <0.08
38 N-1 1.11 <0.1 <0.09
39 NWC-1 1.21 <0.1 <0.08
40 W-1 1.21 <0.1 <0.08
41 W-1-PF 1.2 <0.4 <0.33
42 W-1-PX 1.2 <0.1 <0.08
43 E-A-BF 1.37 <0.4 <0.29
44 E-A-BX 14 <0.1 <0.07
45 S-1 1.19 <0.1 <0.08
46 TS N/A 0.46 N/A
47 SWC-2 2.03 <0.1 <0.05
48 S-2 2.06 <0.1 <0.05
49 SEC-2 1.93 <0.1 <0.05
50 SEC-2C 2.03 <0.1 <0.05
51 E-2 1.99 <0.1 <0.05
52 E-2-PF 1.98 0.4 <0.20
53 E-2-PX 1.98 <0.1 <0.05
54 NEC-2 2 <0.1 <0.05
55 N-2 2.02 <0.1 <0.05
56 NWC-2 1.9 <0.1 <0.05
57 W-2 2.02 <0.1 <0.05
58 W-2-PF 1.98 <0.4 <0.20
59 W-2-PX 1.98 <0.1 <0.05
60 SWC-3 2.21 <0.1 <0.05

Sample # 31 Flagged invalid due to a pump failure.

Laboratory Results (Continued)
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Table 2
Laboratory Results
(Part 3 of 4)

Total Dicofol Dicofol

Log Sample Volume | Concentration | Concentration
# Name M3 pg/sample ug/m®
61 S-3 2.15 <0.1 <0.05
62 SEC-3 2.18 <0.1 <0.05
63 SEC-3C 2.17 <0.1 <0.05
64 E-3 2.14 <0.1 <0.05
65 E-3-PF 2.16 <0.4 <0.19
66 E-3-PX 2.16 <0.1 <0.05
67 NEC-3 2.18 <0.1 <0.05
68 N-3 2.19 <0.1 <0.05
69 NWC-3 2.17 <0.1 <0.05
70 W-3 2.16 <0.1 <0.05
71 W-3-PF 2.18 <0.4 <0.18
72 W-3-PX 2.18 <0.1 <0.05
73 SWC-4 2.16 <0.1 <0.05
74 S-4 2.2 <0.1 <0.05
75 SEC-4 2.15 <0.1 <0.05
76 SEC-4C 2.08 <0.1 <0.05
77 E-4 2.2 <0.1 <0.05
78 E-4-PF 2.18 <0.4 <0.18
79 E-4-PX 2.18 <0.1 <0.05
80 NEC-4 2.21 <0.1 <0.05
81 N-4 2.15 <0.1 <0.05
82 NWC-4 2.2 <0.1 <0.05
83 W-4 2.2 <0.1 <0.05
84 W-4-PF 2.12 <0.4 <0.19
85 W-4-PX 2.12 <0.1 <0.05
86 SWC-5 2.16 <0.1 <0.05
87 S-5 2.16 <0.1 <0.05
88 SEC-5 2.1 <0.1 <0.05
89 SEC-5C 2.16 <0.1 <0.05
90 E-5 2.15 <0.1 <0.05
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Table 2
Laboratory Results
(Part 4 of 4)

Total Dicofol Dicofol
Log Sample Volume Concentration [ Concentration
# Name M3 ug/sample ug/M?
91 E-5-PF 2.16 <04 <0.19
92 E-5-PX 2.16 <0.1 <0.05
93 NEC-5 2.16 <0.1 <0.05
94 N-5 2.16 <0.1 <0.05
95 NWC-5 2.19 <0.1 <0.05
96 W5 2.16 <0.1 <0.05
97 W-5-PF 2.18 <0.4 <0.18
98 W-5-PX 2.18 <0.1 <0.05
99 SWC-6 2.18 <0.1 <0.05
100 S-6 2.13 <0.1 <0.05
101 SEC-6 2.1 <0.1 <0.05
102 SED-6C 2.16 <0.1 <0.05
103 E-6 2.15 <0.1 <0.05
104 E-6-PF 2.12 <0.4 <0.19
105 E-6-PX 2.12 <0.1 <0.05
106 NEC-6 2.15 <0.1 <0.05
107 N-6 2.15 <0.1 <0.05
108 NWC-6 2.09 <0.1 <0.05
109 W-6 2.81 <0.1 <0.04
110 W-6-PF 2.09 <04 <0.19
111 W-6-PX 2.09 <0.1 <0.05
112 B N/A <0.1 N/A
113 FB N/A <0.1 N/A
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5.0

Quality Assurance

Quality Control samples collected from the field consisted of:
16 total collocated samples (8 collocated pairs)

5 Spikes (4 Field Spikes, 1 Trip Spike)

2 Blanks (1 Trip Blank and 1 Field Blank)

The following bullets summarize the Quality Control results of these samples. For more
detailed information. See Table 2, “XAD-4 Cartridge Spikes, Field and Trip Blanks for the
Dicofol Application in 2007” and Appendix C “2,2,2-trichloro-1,1-bis(4-chlorophenyl)ethanol
(Dicofol) Method Development and Analytical Results for Application Air Monitoring Samples
in Merced County” dated December 2008 with Appendix A, “Standard Operating Procedure
for Sampling and Analysis of 2,2,2-trichloro-1,1-bis(4-chlorophenyl)ethanol (Dicofol) in
Application and Ambient Air using Gas Chromatography/Mass Selective Detector”

e Collocated sample results were all less than MDL of 0.118 pg/sample.

e During this study one field and one trip blank were analyzed. Dicofol was not detected in
either the field of trip blank.

e One trip, four laboratory XAD spikes, and four filter laboratory spikes were analyzed
during this study. The percent recovery for the trip spike was 92%. The XAD laboratory
spikes had an average recovery of 132.5 + 11.12%. The filter laboratory spikes had an
average recovery of 115.5% + 14.91%.

e Collocated samples # 4 and 5 operated for 16.1 hours and were flagged due to pump
failure. These were considered valid samples.

e During the method development for this study, breakthrough of the primary XAD-4
section was evaluated at 0.1 and 1.0 pg/sample. Dicofol was not detected in the
secondary section.

e Four field spikes were analyzed during this study. The field spikes were sampled prior to
dicofol application during the background sampling. The field spikes were sampled at
the north (N), south (S), east (E), and west (W) sides of the field. The spiked and
unspiked cartridges were set up as collocated samples. The collocated background
samples analyzed had dicofol levels less than the MDL of 0.118 ug /sample. Since the
background samples analyzed had dicofol levels less than the MDL, background was not
subtracted from spiked cartridges reported recoveries. The 0.5ug of dicofol spiked
cartridges reported recoveries 114% to 130%.

Refer to Table 3: XAD-4 Cartridge Spikes, Field and Trip Blanks for the Dicofol Application
in 2007.
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Table 3: XAD-4 Cartridge Spikes, Field and Trip Blanks
for the Dicofol Application in 2007

Quality Control Log Laboratory Date Dicofol Percent
Type Number ID/Sample ID | Analyzed | Concentration | Recovery
(Hg/sample) (%)
Trip Spike 46 TS 07/22/08 0.46 92.00
0.5 pg/sample
Field Spike 3 S-FS 07/15/08 0.58 116.00
0.5 pg/sample 7 E-FS 07/15/08 0.57 114.00
12 N-FS 07/15/08 0.60 120.00
15 W-FS 07/15/08 0.65 130.00
| TripBlank | 112 B 07/28/08 <1E-01 | -
| FieldBlank | 113 FB 07/28/08 <1E-01 | -
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6.0

Discussion

All analytical results of thel06 field samples collected by staff of the Special Purpose
Monitoring Section are less than the MDL (0.118 pg/sample). Four field spikes and one trip
spike were analyzed. The spike level was 0.5 pg/sample. Spike recovery results varied from
0.57 to 0.65 pg/sample (114 to 130%). Results for the unspiked collocated samples were
less than the MDL. One field and one trip blank were analyzed with no detectable levels of
dicofol.

In addition, seventeen of the field samples were sampled on quartz fiber filters along with
XAD-4 cartridges to verify filter sampling collection efficiency for dicofol. These samples
were collected using two additional samplers that were installed in parallel on opposite sides
of the application perimeter (East and West sides). The samplers incorporated a particulate
filter, followed by a XAD-4 resin tube. Filter sampling collection efficiency for dicofol could not
be verified due to all results being below the MDL.

Four additional XAD-4 and four quartz fiber filter spikes were prepared and held at the
laboratory. The average dicofol recovery from the quartz fiber filters was 115.5% with a
standard deviation of 14.9%.

The dicofol use maps, provided by DPR, suggest that application monitoring should occur in
Fresno, Merced, Madera, Kings or Tulare Counties during the months of June through July.
The statewide use for dicofol usage dropped 52% from 2006 to 2007. The usage for 2008
appears to be even less. MLD Staff has investigated dicofol usage for 2008 and, only one
Merced County cotton grower who applied dicofol was identified.

Conversations with the Agriculture Commissioners, applicators and growers indicated that
the use of dicofol has dropped due to the use of other compounds such as “Kanimite” and
“Pix”. There are also indications that cotton production is on the decrease due to demand in
the market and the planting of more profitable crops.

The grower that performed the application was very cooperative and his help was
appreciated.
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