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Protocol for  the  Ambient Air Monitoring 
for Methyl Bromide, I ,3-Dichloropropene, Chloropicrin and 

Breakdown Products of  Metam Sodium 
In Kern, Monterey and Santa Cruz Counties 

During SummerlFall, 2001 

I. Introduction 

At the request of the California Department  of  Pesticide Regulation (DPR) 
(June 28, 2000 Memorandum, Helliker to  Lloyd), the  Air Resources Board (ARB) staff 
will conduct ambient air monitoring for the  pesticides methyl bromide, 
I ,3-dichloropropene (Telone), chloropicrin and  two breakdown products of metam 
sodium (methyl isothiocyanate and methyl isocyanate). Monitoring will occur in Kern 
County over an eight week ambient monitoring period, tentatively scheduled from June 
30,2001  to August 30,2001 and  also in Monterey  and  Santa Cruz Counties over an 
eight week ambient monitoring period, tentatively scheduled from September IO, 2001 
to November 8,2001. This is the second  consecutive year the  DPR has requested 
monitoring for methyl bromide and 1,3-dichloropropene at these locations. This 
monitoring will  be done to  fulfill the requirements of  AB 1807/3219 (Food and 
Agricultural Code, Division 7, Chapter 3, Article I .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. Monitoring is  being 
conducted to coincide with the primary use of these fumigants prior to planting carrots 
in  Kern County and prior to planting strawberries  in Monterey and Santa Cruz Counties. 

The sampling and analysis will follow the procedures outlined  in  this protocol as well as 
the quality assurance guidelines described in  the “Quality Assurance Plan  for Pesticide 
Air Monitoring’’ (May 1  1 , 1999 version)(Attachment I). 

The draft method, “Standard Operating  Procedures for the Sampling and  Analysis  of 
Bromomethane and Telone by GClMS using a Varian Cryogenic Sampler and SilcoTM 
Canisters,” is included as Attachment I I  (May 2001 Version). This method will be used 
as the primary analysis method for methyl bromide (bromomethane) and I ,3- 
dichloropropene. Samples with concentrations above the calibration range of  the 
primary method  will be  analyzed  on a secondary method, “Standard Operating 
Procedure Sampling and  Analysis of Bromomethane In Silco Canisters”, included as 
Attachment I l l .  

The  draft ARB method, “Standard Operating Procedure, Sampling and Analysis  of 
1,3-dichloropropene (Telone) and  Methyl lsothiocyanate (MITC) in Application and 
Ambient Air using Gas  Chromatography/Mass  Selective Detector (06/25/01 Version),” is 
enclosed as Attachment IV. 

The  draft ARB method, “Standard Operating Procedure, Sampling and Analysis of 



Methyl Isocyanate in Application and Ambient Air  using  High Performance Liquid 
Chromatography with a Fluorescence Detector (06125101 Version),” is  enclosed as 
Attachment V. 

The draft ARB method, “Standard Operating Procedure, Sampling and Analysis of 
Trichloronitromethane (Chloropicrin) in Application  and Ambient Air using Gas 
ChromatographylMass Selective Detector (06/25/01 Version),” is enclosed as 
Attachment VI. 

I I .  Sampling 

The collection media used  for monitoring of methyl bromide and 1,3-dichloropropene 
will involve SilcosteelB canister sampling. The media used for  chloropicrin will be 
XAD-4 sampling cartridges. The media used for methyl isocyanate (MIC) will be XAD-7 
sampling cartridges. The media used for methyl isothiocyanate (MITC)  will  be charcoal 
sampling cartridges (I ,3-dichloropropene results from the charcoal samples will  also  be 
reported). Individual samples will  be collected for 24-hour periods. For  pesticide 
ambient monitoring conducted in 2000, 24-hour  samples  were collected four days per 
week, Monday through Friday. However, for the 2001 monitoring the DPR has 
requested that: “At each site, 4 samples per  week should be collected randomly over 
the full seven-day week during the sampling period”. To accommodate this request the 
sampling schedule will  be arranged, generally in groups  of four consecutive sampling 
periods separated by one, two or three off-days, to add sampling days  during most  of 
the  weekends during the eight week monitoring studies. 

Caution should be used during field monitoring, transportation, storage, and lab 
analysis to minimize exposure of samples to sunlight in order to prevent photo 
degradation of chloropicrin, MIC and  MITC. 

Chloropicrin, MIC and MITC Sampling: 

The sampling methods for three of the compounds require passing measured quantities 
of ambient air through adsorbent sampling tubes. For chloropicrin, the  tubes are 
8 mm x 150 mm, XAD-4, with 400 mg in the primary  section, and 200 mg.in the 
secondary section (SKC special order), For MIC,  the tubes are  6  mm x 90 mm, XAD-7, 
1-(2-pyridyI)piperazine coated, with 80 mg  in the primary section, and 40  mg  in the 
secondary section (Supelco special order). Two tubes  will  be used in sequence for the 
MIC sampling. For MITC, the tubes are 8 mm x 110 mm, coconut shell charcoal with 
400  mg in the primary section, and 200  mg in the secondary section (SKC catalogue 
#226-09). (The coconut base charcoal tube samples  will  also be analyzed for 
1,3-dichloropropene to  be compared with  the  canister results). 

Sample collection for chloropicrin is  at a flow rate of 90 standard cubic centimeters per 
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minute (sccpm); at 75 sccpm for MIC;  and  at  2.5  standard liters per minute (slpm) for 
MITC.  All samples are 24 hours in duration. Subsequent to sampling, the  tubes are 
capped, labeled, placed in  a culture tube and  stored  and transported to  the ARB 
laboratory in Sacramento in an insulated container  with  dry  ice. The DPR 
recommended target 24-hour estimated quantitation limits (EQLs) were 0.1 ug/m3 , 
0.05 ug/m3 and 0.5 ug/m3 for chloropicrin, MIC, and MITC, respectively. The ARB 
24-hour EQLs are 0.15 ug/m3 , 0.42 ug/m3 and 0.18 ug/m3 for chloropicrin, MIC, and 
MITC, respectively. The MIC EQL  is approximately 8 times higher than requested. The 
DPR directed that  the  monitoring  for MIC should be conducted as planned even with 
the  higher than requested quantitation limit. 

Each sample train consists of  an adsorbent tube, Teflon fittings and tubing,  rainlsun 
shield, rotameter, train support and a I 1  5 volt AC vacuum pump (Figure 1). Tubes are 
prepared for use  by breaking off the sealed  glass  end  and immediately inserting the 
tube into the  Teflon fitting. The tubes are  oriented in  the sample train  according  to  a 
small arrow printed on the side indicating the  direction of flow. A 0-5 Ipm rotameter is 
used to control sample flow for  the MITC sampling and 0-240 ccpm  rotameters will be 
used to control the flow for  the chloropicrin and MIC sampling. The flow rates will  be 
set using a calibrated digital mass flow meter  (MFM) before the start of  each sampling 
period. A MFM scaled from 0-5 slpm is used for MITC  and a 0-100 sccpm MFM  is 
used for  the chloropicrin and  MIC samplers. The  flow rate is also  checked and 
recorded, using the MFM, at the end of each  sampling period. Samplers will be leak 
checked prior to each sampling period with the sampling tubes installed. Any  change in 
flow rates will  be recorded in the field logbook. The pesticide ambient sampling 
procedures for adsorbent tubes are attached as Attachment VIII. The adsorbent tube 
sampling field log sheet is enclosed as Attachment X. 

Methyl  Bromide  (MeBr) and I ,3-Dichloropropene  Sampling 

Integrated ambient air samples will be collected  using passive air sampling  into 
evacuated six liter, SilcosteelB canisters (from Restec Corporation). The  flow rate of 
3 sccpm will be  set using a battery operated mass flow meter. The  sampling system will 
be operated continuously for 24 hours with the exact operating interval recorded on  the 
log and field  data sheets (see Attachment IX). The canister vacuum reading  will be 
recorded at the start and end of each sampling period using the -30 to 0 inHg gauge  on 
the passive sampler. The start and end canister vacuum readings will  be approximately 
-30 inHg and -8 inHg, respectively. The canister vacuum reading will  also be  measured 
using a more accurate gauge in the lab before and after transport  tolfrom  the  field. The 
laboratory gauge readings will be used to calculate the sample volume collected. The 
3 sccpm sampling rate will yield a sample volume of  4.32 liters over the 24 hour 
sampling period. The EQL  for MeBr is 0.036  ug/m3 (target EQL was 0.4 ug/m3) and  the 
EQLs for cis and trans 1,3-dichloropro ene are 0.01 5 and  0.03 ug/m3, respectively 
(target EQL for  Telone was 0.01 uglm ). f 
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The critical  orifice flow controllers (Silcosteel treated Veriflo SC423XL) will be attached 
to the valve fitting  on  the canister using a Silcosteel treated swagelock connector 
(Figure 2). A six foot section  of 1/8 inch O.D, Silcosteel tubing will be attached to  the 
inlet end of  an  in-line, 7 micron filter, which will be attached to  the inlet end of the flow 
controller. The  inlet end of the tubing will be  bent into a U shape (to prevent rain from 
entering) and supported about  six feet above the building roof tops  for  the ambient 
monitoring. At the end  of each sampling period, the canisters will be placed in shipping 
containers, with a sample identificationkhain  of custody  sheet, and will be shipped as 
soon as reasonably possible to the ARB Monitoring and Laboratory Division laboratory 
for analysis. The samples will be stored at  ambient laboratory  temperature prior to 
analysis. 

When  using  a  critical orifice flow restrictor for passive integrated sampling, the potential 
decrease in flow rate as the vacuum in the canister changes must be taken  into 
account. This condition is  resolved by using the Veriflo SC423XL flow controller. The 
controller uses a  metal diaphram downstream of the critical.orifice  to regulate the flow 
as the  pressure  the canister changes. It is capable  of maintaining a continuous low 
flow with vacuum ranges from  -29.9 to approximately -5 inHg. The in-line filter prevents 
particles from  entering the critical orifice of'the flow controller, which could clog the 
critical orifice and affect the flow through the controller. The  outside temperature can 
also affect  the  flow rate. For example, there could be  an approximately six percent flow 
drop when the  temperature changes from 80 O F  to 125 OF (according to manufacturer's 
specifications). 

The pesticide  ambient sampling procedures for canisters are  enclosed as 
Attachment VII. The canister sampling field log sheet and canister data sheet are 
enclosed as Attachment IX. These forms will be used to record start and stop times, 
start  and stop  vacuum readings, sample identifications, weather conditions, sampler's 
initials and any other significant data. 

Ambient Monitoring 

The DPR has directed  that monitoring site selection in  Kern County should focus on 
1,3-dichloropropene and metam sodium, but  that samples be collected and  analyzed 
for all five  compounds. The historical use patterns for I ,3-dichloropropene and metam 
sodium suggest  that monitoring should occur over a two-month period during July and 
August in Kern County. As was  done in 2000, five sampling sites will be selected in 
relatively high-population areas or  in areas frequented by people. At each site, a  target 
of 32 discrete 24-hour sampling periods will  be monitored during the study. Collocated 
(field duplicate)  samples will  be collected for I daylweek at each sampling location. 

The DPR has directed that monitoring site selection in Monterev and Santa Cruz 
Counties should  focus on  methyl bromide and chloropicrin, but that samples  be 
collected and analyzed for all  five compounds. In Monterey and Santa Cruz Counties, 
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historical use patterns indicate that monitoring for methyl bromide and chloropicrin 
should take place during September  and  October.  As  was  done in 2000, five sampling 
sites will be selected in relatively high-population areas  or in areas frequented by 
people (e.g., schools or school district offices, fire stations or other public buildings). 
Also,  samples will again be collected in an urban area in Salinas. At each site, a target 
of 32 discrete 24-hour  samples will be taken during the sampling period. Collocated 
(duplicate) samples will be collected for eight  dates at each sampling location. Samples 
will also be collected for a one-week period in an  area  which is distant to fumigant 
applications. The location of this ‘background’ sampling site will be  determined after 
consultation with the County Agricultural Commissioner‘s offices. 

The  sites  were selected by ARB personnel from the areas of Kern  County  where carrot 
(and roses for one site) farming is predominant and from areas of Monterey and Santa 
Cruz Counties where strawberry farming is predominant. Sites were selected for their 
proximity to  the fields and the presence of residents or students, with considerations for 
both accessibility and security of the sampling equipment. The sites are near areas of 
historical use  of methyl bromide, 1,3-dichloropropene, chloropicrin and metam sodium. 
ARB understands that DPR staff will verify and  quantify the actual use  of  these 
fumigants that takes place during the study  when  the information becomes available. 

I I I .  Analysis 

The draft method, “Standard Operating Pro,cedures for  the Sampling  and Analysis of 
Bromomethane  and Telone by GUMS using a yarian Cryogenic Sampler  and SilcoTM 
Canisters,”  is included as Attachment II (May 2001 Version). This method will be used 
as the primary analysis method for methyl bromide  (bromomethane) and 
1,3-dichloropropene. Samples with concentrations above the calibration range of the 
primary method will be analyzed  on a secondary  method, “Standard Operating 
Procedure  Sampling and Analysis of Bromomethane In Silco Canisters’’ (Attachment 
Ill), using a higher calibration range. The procedures are based on EPA Method TO-I5 
and consist of cryogenic pre-concentration of an  aliquot of the whole air sample 
followed by GClMS analysis. The canisters arrive from the field at sub-ambient 
pressure  and are pressurized (diluted) in the laboratory before analysis. The analyses 
will  be  performed by the ARB laboratory in Sacramento. 

The  ARB  method, “Standard Operating Procedure, Sampling  and Analysis of 
1,3-dichloropropene (Telone) and Methyl lsothiocyanate (MITC) in Application and 
Ambient  Air using Gas Chromatography/Mass Selective Detector (06/25/00 Version),” is 
enclosed as Attachment IV. The exposed charcoal tubes are stored in an ice chest or 
refrigerator until desorbed with 3 ml of dichloromethane. The attached SOP specifies 
that a gas  chromatograph with a mass selective detector is used for analysis. The 
analyses  will be performed  by  the ARB laboratory in Sacramento. 
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The draft ARB method, “Standard Operating Procedure, Sampling  and Analysis of 
Methyl Isocyanate  in Application and Ambient Air  using High Performance  Liquid 
Chromatography with a Fluorescence Detector (06/25/01  Version),” is enclosed as 
Attachment V.  As outlined in  the SOP, the sampling efficiency/recovery is low using 
this method, ranging  from 50% to 70% at low levels. The sampling stability study will 
be run concurrently with analyses of samples. The analyses will be performed by the 
ARB laboratory in Sacramento. 

The draft ARB method, “Standard Operating Procedure, Sampling and  Analysis of 
Trichloronitromethane (Chloropicrin) in Application and Ambient Air using Gas 
ChromatographylMass Selective Detector (06/25/01 Version),” is enclosed as 
Attachment VI. The analyses will be performed by the ARB laboratory  in Sacramento. 

IV. Qualitv Assurance 

Field Quality Control for  the ambient monitoring will include the  following  for each of the 
sampling methods (and  for each of the sampling regions). 

1) Field Spikes: For the 2000 ambient monitoring, field spikes were 
prepared (spiked) at approximately 0.6 ug/m3 for both methyl bromide and 
I ,3-dichloropropene. The 2000 field spikes  were collocated with samples 
collected at the  urban sampling sites of  Bakersfield and Salinas for  the 
two respective studies. However, the pesticide levels observed  in the 
collocated ambient samples were significantly higher than  the spike levels, 
causing poor results  in  the recovery calculation. For 2001, the  field spikes 
will be prepared (spiked) at  levels of approximately 10 ug/m3  each for 
methyl bromide and cis  and trans I ,3-dichloropropene in the canister 
samples. 

The spike levels for MIC, MITC and chloropicrin in the adsorbent  tube 
samples have not yet been determined. 

The four  field spikes will  be obtained by sampling ambient air at the urban 
background monitoring site  for  24 hour periods (i.e., collocated with a 
background sample at the same environmental and experimental 
conditions). The  four  field spikes will be collected over the eight-week 
monitoring period. For  example, one each of  the  field spikes will be 
collected every other week. 

For the 2001 MontereylSanta Cruz Counties study, a  field spike sample 
will also be  collected at a site (to-be-determined) distant to methyl 
bromide applications. Levels of methyl bromide at this ‘background’ site 
are expected to be  lower than  in Salinas. 
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Four trip spikes will be prepared at the  same level as the  field spikes. A 
trip spike will be transported and  analyzed along with  each of the field 
spikes. 

Four lab spikes will be prepared at the  same level as the field and trip 
spikes. A lab spike will be analyzed along with each of the field and trip 
spike sets. 

Collocated samples will be taken for eight dates at each  sampling 
location. 

A trip blank will be obtained each  week of sampling. 

V. Personnel 

ARB  sampling personnel will consist of staff from the  ARB Air Quality Surveillance 
Branch. Laboratory personnel will consist of staff from the ARB Northern Laboratory 
Branch. 
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I .O INTRODUCTION 

The Department of Pesticide Regulation (DPR) requested the Air  Resources  Board 
(ARB) to conduct  ambient air monitoring for Telone (I ,3-dichloropropene), chloropicrin 
(trichloronitromethane), and the breakdown products of  metam-sodium, methyl 
isothiocyanate (MITC)  and methyl isocyanate (MIC). 1,3-Dichloropropene (DCP) is 
present as a mixture of the cis and trans isomer. This report covers the method 
development, analytical, and quality assurance results for the: charcoal cartridge 
analysis of both cis  and trans isomers of DCP and MITC;  XAD-4 cartridge analysis of 
trichloronitromethane (TCNM);  and derivatized XAD-7 cartridge analysis of MIC. DPR’s 
requested estimated quantiation limits (EQL) are: DCP, 0.01 micrograms per cubic 
meter (pg/m3 ); MITC, 0.5 pg/m3; TCNM, 0.1 pg/m3; and  MIC, 0,05pg/m3. 

DPR’s request for the ambient air analysis of several fumigant pesticides concurrently 
necessitates methodology that would optimize sample analysis while minimizing field 
sampling requirements. For the 2001 monitoring, staff maximized the analytical 
methods in two ways. One, the method was developed  to include the most analytes 
while minimizing procedural variation. Two, the number of cartridges required by  the 
field sampling team  was minimized. 

2.0 METHOD  DEVELOPMENT  AND  STANDARD  OPERATING  PROCEDURE. 

2. I Overview 

Staff modified the DCP  method from the year 2000. The 2001 pesticide analysis uses 
a column that optimizes chromatographic separation of the cis and  trans-DCP isomers, 
MITC,  and  TCNM.  The  DCP,  MITC, and TCNM extraction used 3 milliliters (mi) of 
dichloromethane  (DCM). The instrument analysis was  on a gas  chromatograph/mass 
selective detector (GC/MSD) operating in the selected ion monitoring (SIM) mode.  MIC 
was collected on derivatized XAD-7 and extracted with 3ml of acetonitrile (ACN). MIC 
instrumental analysis was on a high  performance liquid chromatograph  (HPLC) with a 
fluorescence detector. 

2.2 Instrument Reproducibility 

Determination of instrumental reproducibility on  the GC/MS  uses  seven individual 
injections of I pI each of the DCP, MITC and TCNM  at three concentrations. Table I A  
shows the results and  area  responses for.DCP and  MITC with the average and 
standard deviation of the determined value  at 10,40, and 100 nanogramslml (nglml)  for 
DCP  and 0.5, 2.0 and 10.0 pglml for MITC. Table I B shows the results and area 
responses for TCNM  and  MIC with the average  and standard deviation of the 
determined values at 5, 20, and 50 nglml and 0.013, 0.078, and 0.260 pglml, 
respectively. 
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2.3 Calibration 

The DCP analysis used standard concentrations of IO, 20, 40, 60, and I00  ng/ml  for  a 
5-point calibration. The MITC analysis uses standard concentrations of 0.5, I .O, 2.0, 
3.0, and 5.0 pglml.  For TCNM the calibration concentration are 5 ,  IO, 20, 30, and 50 
nglml.  For  the HPLC analysis of MIC, the calibration concentrations were 0.013, 0.026, 
0.052, 0.078, 0.130, and 0.260 pglml. A calibration run was made before each 
analytical sample batch. All the calibration curves are  linear with a correlation 
coefficient (12) of 0.995 or greater. 

2.4. Minimum Detection Limit (MDL) and Estimated Quantitafion Limifs (EQL) 

The EQL requested for DCP is 10.0 ng/m3, which corresponds  to 12.0 ng/ml when 
using  a 3 ml extract and a  flow rate of 2.5 liters per minute (LPM). Analytically an  EQL 
of 10.0 ng/ml. (5 ng/ml per isomer) was achieved. This  corresponds to 15.0 nglsample. 
For MITC, the requested EQL  is 0,5 pg/m3 or 1.5 pgkample using a 3 ml extract. 
Analytically an  EQL of 0.22 pg/ml 'was achieved. The low standard concentration was 
set at 0.5 pglml, which provides for  accurate quantification of samples  with 
concentrations at or above the requested EQL. For TCNM, the requested EQL is  100 
ng/m3. Analytically the  EQL that was  achieved was 137.5 ng/m3, which corresponds to 
19.8 nglsample when using  a  3 mi extraction volume and a flow  rate  of 0.1 LPM. The 
requested EQL for MIC  is 0.05 pg/m3. Analytically the EQL achieved  was 0.42 pg/m3, 
which corresponds to 0.045 pg/sample when using a  3 mi extraction volume and a  flow 
rate  of 0.075 LPM. 

Staff reports results above the  EQL to three (3) significant figures; results below the 
EQL but greater than or equal to the MDL, are reported as detected (DET); results  less 
than MDL are reported as <MDL. 

2.5. Collection and Extraction  Efficiency  (Recovery) 

The extraction recovery for DCP, based on historical data,  ranged  from 82 to 110% with 
a mean of 92%  and a standard deviation of 12%. The recovery of  MlTC ranges from 
61  to 68%. The recovery for TCNM from the XAD-4 cartridges averaged  85%. The 
data on  MIC  showed a recovery of approximately 69%. The,table below presents the 
results. 

Compound Spikes Percent (%) Std Dev Mean Percent ( %) Recovery 
DCP 

10 a5 TCNM 
4 64 MITC 
12 92 

MIC 69 14 

0 1.7 
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2.6. Storage Stability 

Staff completed storage stability studies on TCNM only. XAD-4 was spiked at 15 and 
150 ng per cartridge. They  were stored in  the freezer, with one set analyzed weekly for 
up to 4 weeks. Results are shown below. Storage stability studies were previously 
done with DCP and MlTC and not repeated here. No MIC storage stability studies were 
completed. 

Days 
Stored 

0 
9 
14 
20 
28 

Average 

Std dev 

Percent 
Recovery 

XAD Blank 

<MDL 
cMDL 
<MDL 
<MDL 
<MDL 

Low 
#I 

4.91 
6.20 
6.71 
5.1  8 
5.42 

5.68 

0.75 

1 13.7 

Low 
#2 

5.43 
6.06 
6.50 
6.01 
4.26 

5.65 

0.87 

~ 

113.0 

Low 
#3 

5.20 
5.94 
6.14 
4.57 
4.07 

5.18 

0.88 

103.7 

High 
#I 

43.12 
43.1  2 
54.38 
40.72 
43.1  9 

44.91 

5.40 

89.81 

High 
#2 

43.62 
49.34 
52.40 
41.97 
42.66 

46.00 

4.61 

92.00 

High 
#3 

43.31 
43.65 
54.07 
39.1  2 
42.1 I 

44.45 

5.66 

88.90 

2.7. Breakthrough 

Staff completed breakthrough studies for TCNM.  Results are shown below. Two to 
four XAD-4 cartridges were spiked at 1500 ng and  placed on field samplers for 24 
hours at  different  flow rates. The front and  back  beds  were  analyzed  as described in 
the  method.  Flow rate is a critical factor in  the field sampling for TCNM. The flow rate 
for field sampling is set at 0.1 LPM based  on the breakthrough results. 

Amount 

Average  186.8 
Std Dev  19.1 
0.5 LPM 
Average  111.8 
Std Dev  8.5 
0.2 LPM 
Average  362.6 
Std Dev  9.4 
0.1 LPM 
Average  408.4 
Std Dev  18.9 

I 

Back Bed 1 % Recovery 
Amaunt 

YO Recovery 

37.4 
2.4 12.0  3.8 
16.4 81.8 

22.4 
0.9 4.6  1.7 
18.0 89.9 

72.5 

cMDL  81.7 

I .3 6.6 1.9 
7.4 36.9 

NA 
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Work  on  MIC to optimize field sampling  and minimize interference  from  the derivatizing 
agent indicates that two cartridges placed  in tandem  were needed to retain MIC. No 
further work  was  completed on MIC before  the start of monitoring. 

3.0 AMBIENT  AIR MONITORING SAMPLE RESULTS 

Extraction and analysis of all samples was complete within 7 days of receipt. 

The laboratory received a total  of  263  charcoal cartridges for  the analysis of DCP and 
MlTC including four (4) field spikes, four (4) trip spikes (one of which was not assigned 
a log number), and eight (8) trip blanks  from 06/30/01 to 08/30/01. Table 2 presents 
the results of  the analysis of the cis and  trans-DCP  and the  MITC ambient air samples 
by site. For  TCNM  the laboratory received a total  of  263 XAD-4 ambient air samples 
including four (4) field spikes, four (4) trip spikes (one of which was  not assigned a log 
number), and eight (8) trip blanks from 06130101  to 08/30/01. Table 3 presents the 
TCNM results by site. For MIC the laboratory received a total of 514 derivatized XAD-7 
ambient air samples including four  (4)  field spikes, four (4) trip  spikes  (one of which was 
not assigned a log number), and eight (8) trip blanks from 06/30/01 to 08/30/01. The 
front and back cartridges were each assigned a separate log  number.  Table 4 presents 
the  MIC results by site. 

4.0 ANALYTICAL  QUALITY CONTROL SAMPLES 

4. I Laboratory solvent blanks 

Staff analyzes a laboratory solvent blank, DCM or  ACN, with each of the ambient 
analytical sample batches. This is to insure  there are  no reagent interferences in  the 
analysis. An analytical batch for this study are all the samples received during one field 
sampling week. All blanks were less  than  the MDL. 

4.2 Laboratory spiking solutions 

A spiking solution of the target compounds is analyzed with each analytical batch. 
Three  mls of DCM is spiked at the  following concentrations: DCP, 240 ng; MITC, 12.0 
pg; and TCNM, 120  ng.  For MIC, 3 ml of  ACN  is added to the contents of one  of  the 
XAD-7 cartridges to solubilize the 2-PP. To this is then added the 0.6 pg of MIC. The 
results of the analysis of the spiking solutions are in Table 5. 

The data shows inconsistencies in the spiking and recoveries early in the monitoring. 
For TCNM, the spiking solution on 7/23 was  made with an incorrect standard. The MIC 
analysis was still in  the development stage and  staff  observed shifting  of retention time 
and  subsequent interferences. This resulted in inaccurate area  determination  for  the 
MIC recovery. 

4 



4.3 Laboratory method blanks 

Each analytical batch includes a laboratory method blank. This method blank consists 
of a charcoal, an  XAD-4,  or  an  XAD-7 cartridge prepared and analyzed as described in 
the SOP's. Analysis did not detect any of the target compounds  above the MDL in 
these blanks. Table 6 shows the analytical results of  the laboratory method blanks. 

4.4 Laboratory control samples 

Each analytical batch includes a laboratory control sample (LCS). These are cartridges 
(charcoal, XAD-4,  XAD-7) spiked with the respective target compounds.  The  LCS  is 
prepared and analyzed as described in the method SOP'S. The average recoveries are 
as  follows;  cis  and  trans-DCP are 72.70 and  71.84%, respectively; MlTC is 50.89%; 
TCNM  is  86.70%;  and  MIC is 130.5% (see Table 7). For MIC, unlike the laboratory 
spiking solutions, the LCS cartridge is spiked directly. 

As observed with the laboratory spiking solution, the initial spikes and recoveries are 
inconsistent. The  TCNM spike on  7/23 was made with the incorrect spiking solution. 
The  MIC recoveries are high as  expected from the results of the spiking solution and 
arise from interferences in  the  method. 

4.5 Calibration check Standards 

Following standard operating procedures, a calibration check standard is run after the 
initial calibration and every tenth (IO) sample  in  an analytical batch. The calibration 
check standard must be within + 25% of the target value. If any of the checks are 
outside the limit, the associated samples are re-analyzed. The calibration check 
concentration is 40 nglml for cis and trans-DCP; 4.0 pg/ml for MITC; 40.0 ng/ml for 
TCNM;  and  0.1 3 pg/ml for MIC. All calibration checks standards were within range. 

5.0 FIELD, TRIP,  AND  LABORATORY SPIKES AND TRIP BLANKS 

For the Kern County analysis four (4)  field spikes, four (4) trip spikes, four (4) laboratory 
spikes and eight (8) trip blanks were analyzed during the eight week  ambient air testing. 
The cartridges were spiked about every two weeks. 

5.1 Field spikes 

The field spike results are  in Table  8. The field spikes are sampled at the ARB ambient 
air monitoring station in Bakersfield (ARB). An unspiked collocated sample  is run on 
the same day and is subtracted from the field spike sample to determine the actual 
spike recovery values. The  average percent recovery of  the field spikes were 
79.8%+1 I .6  and 85.1 %+I 6.7 for the cis and trans-DCP, respectively. The MlTC 
recoveries are 47.9%+6.4.  TCNM field spike recoveries were  61.7%+8.8.  The TCNM 
spikes run  on 7/13 and 8/16 are lower than observed  and indicate a possibe spiking 
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problem. The field spikes correlate with the low recoveries and  inconsistencies  seen  in 
the spiking solutions and LCS.  MIC recoveries are  100%+29. The  field spike for 8/13 
(ARBMISFS  log #292) was broken  on receipt in the laboratory. 

5.2 Trip spikes 

Table 9 presents the results of  the  trip spikes. Trip  spikes are  sent  into the field but are 
not placed on samplers. The third  trip spike for all the cartridges was not assigned a 
log number when received in the laboratory. The average recoveries are 68.5+13.4% 
and  67.7+12.7% for cis  and trans-DCP, respectively. For MITC, the recovery  is 
49.0+6.2%.  Low recoveries were determined  for the first  spike. For TCNM, the 
recovery  is  89.5+9.5%. This is  considerably higher than the  recoveries observed for the 
field spikes. This may indicate  possible loss on sampling. The  trip  spike run on  8/30 
was non-detect (ARB28TS log#224). The respective field spike  for  date  is 68%, 
however, the laboratory spike for  this  date  is  also low. Recovery for  MIC is I 1021 8%. 
The spike run on  8/29  is  very high and results from  the interference  observed with the 
method. 

5.3 Laboratory spikes 

Table 10 .presents the results of the  laboratory spikes. The  laboratory spikes are spiked 
at the same time as the field and trip. These  are stored in  the refrigerator and analyzed 
with the respective field and trip  spike  for  that week. The recoveries  for cis and trans- 
DCP  were 63.921 I .7% and 63.4+12.6%, respectively. For MITC  recovery is 
45457.2%.  The  first two spikes being low as  observed with the  field  and  trip spikes. 
For  TCNM recovery is  70.3+28.3%. The  spike run on 8/30 is low, consistent with the 
nondetect observed for the trip spike. This may be from  spiking  errors. Recovery for 
MIC  is 125525%. The spike for 8/13 is high, as observed for  the  trip  spike and not 
quantitated due  to interference. 

5.4 Trip blanks 

Table I I shows the analytical results  for the trip blanks. During  each week of 
monitoring, a cartridge is sent back  to  the lab as a designated blank. This  cartridge  is 
treated and analyzed as for  the samples. All of the trip blank results are  less  than  the 
MDL for  the  target compounds. 

6.0 DISCUSSION 

Staff looked at sampling methods to  optimize  the target compound  analysis  on  the gas 
chromatograph/ mass selective detector (GC/MSD). The ARB 2000 air  monitoring  of 
DCP in Kern and Monterey counties showed MITC present. To optimize  the  separation 
of DCP, MITC, and  TCNM  the GC/MSD column used  in 2000 was replaced with a Rtx- 
200. In the ,selective ion monitoring (SIM) mode, the target compounds  are well 
resolved. Spikes of  all the compounds made on charcoal cartridges  and  extracted  with 
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DCM  showed that TCNM  was not extractable from these cartridges. 
compounds  on  XAD-4  showed  poor extraction recovew of the DCP. 

Analysis of the 
If DCP  and  MITC 

were  to  be analyzed on the charcoal, then  the MlTC had to be retained using the  flow 
rate of at least 3 LPM. Field sampling analysis for breakthrough at this flow rate 
showed  no  MITC detected in the back bed. The field sampling flow rate for the 
charcoal cartridge was  set at 2.5 LPM (3.6m3 for 24 hour sampling). This meets the 
requested EQL for DCP corresponding to  12.0  nglml and for  MlTC at 0.5 pglml. 

Inconsistencies in  the spikes and recoveries were  observed in  the beginning of the 
study.  The  DCP laboratory spike recoveries for the analytical batches are 63.9% and 
63.4% for  the  cis and trans isomer, respectively. The field spikes recovery after 
subtracting the collocated background is 79.8% and  85.1 YO, respectively, for  the 
cisltrans isomers. The  chromatographs indicate that there may be some interference 
near the retention time of the cis isomer. This is particularly noticeable at a lower 
concentration. The average cis and trans concentrations are 3 .07~1 O3 and 2.00~1 O3 
nglsample, respectively. The median concentration is 2.81~1 O2 and 2.24~1 O2 
nglsample for  the cisltrans isomers, respectively. The maximum concentration 
observed is at the ARV-C, log #42 with a concentration of I .49xIO5 and 0 . 8 3 ~ 1 0 ~  
nglsample for the cis and trans. The  average concentration of the MlTC is 6.9 
nglsample. The median concentration is 4.0 nglsample. The highest concentration is 
78  nglsample at  MVSl4  log#ll3. The recovery of MlTC for this method  averages 
50%. Using a different solvent may help  improve average recovery, but would 
necessitate using an additional cartridge for field sampling, 

TCNM  was quantitated in  only six (6) of  the samples received. The samples  were: 
MVSl5  log#l19, 33.7 nglsample; VSDI 5 log#l20, 96.0 nglsample; CRS24 log#l89, 
51.6 nglsample; CRS24C log#l90, 58.4  nglsample; CRS25 log#200, 27.8 nglsample; 
and  CRS32 log#251, 31.9 nglsample. The TCNM recovery for  the laboratory spikes is 
70.3%. Field spike recovery after subtracting the collocated background is 61.7%. As 
mentioned  some of  the differences could be from spiking issues or in the  field sampling. 

Methyl isocyanate analysis requires derivatization with 1 -(2-pyridy1)piperazine (2-PP). 
The derivatived sample is analyzed on  the HPLC using a fluorescence detector. Due to 
instrumental and procedural problems, staff was not able to complete all of the method 
development and stability testing before monitoring took place. One of the critical 
factors was the  bed size for  the cartridges and the concomitant amount of 2-PP that 
went  on the column. Too much of  the 2-PP  swamped the detection area for MIC. Two 
of the 120 mg cartridges were placed in tandem for field sampling. Both front and back 
cartridges were analyzed. A flow rate of 0.075 LPM resulted in a volume of sample that 
would theoretically meet the requested EQL of 0.002 pglml. The actual analytical EQL 
was  0.015 pglml (0.045 pglsample). MIC  was present as a DET in several of the front 
tubes, particularly on days  4  and 5 of the monitoring. The field, trip, and laboratory 
spike recoveries are all high for  the MIC. This is due to the narrow  window for  the 
detection of  the derivatized MIC and the  presence of interfering peaks. 
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Amount 

10 ng/ml 

MlTC 
0.5 pglml 

Average 
Standard  Dev. 

Rei. Standard  Dev. 
40 nglml 

MlTC 
2.0 p g h l  

Average 
Standard  Dev. 

Rel. Standard  Dev. 
100 nglml 

MlTC 
10 pglml 

Average 
Standard  Dev. 

Rel. Standard  Dev. 

Table 1A. Instrument  Reproducibility for DCP and MlTC 

Cis-dichloropropene 
Area 

Response 
1268 
1333 
1293 
1331 
1320 
1369 
1381 
1328 
40 

3.01 
3635 
3685 
361  6 
3655 
361  3 
3630 
3585 
3631 
32 

0.88 
18383 
18602 
18553 
18398 
18216 
18138 
18295 
18369 
169 
0.92 

nglml 
5.83 
6.17 
5.96 
6.16 
6.10 
6.36 
6.43 
6.14 
0.21 
3 -42 
18.31 
18.57 
18.21 
18.41 
18.19 
18.28 
18.05 
18.29 
0.17 
0.93 
96.07 
97.22 
96.96 
96.14 
95.18 
94.77 
95.60 
95.99 
0.89 
0.93 

T Trans-dichloropropene 
Area 

Response 
1292 . 
1318 
1320 
1329 
1347 
1352 
1404 
1337 
35 

2.62 
3696 
3829 
371  5 
3733 
3693 
372 1 
3632 
371  7 
59 
I .59 

18577 
1891 0 
18642 
18612 
18407 
18418 
18449 
18574 
176 
0.95 

nglml 
5.73 
5.87 
5.88 
5.92 
6.02 
6.04 
6.31 
5.97 
0.18 
3.02 
18.15 
18.84 
18.25 
18.34 
18.13 
18.28 
17.82 
18.26 
0.31 
1.70 
95.02 
96.74 
95.35 
95.20 
94.14 
94.20 
94.36 
95.00 
0.91 
0.96 

I Methyl isothiocyanate 
Area 

Response 
1321  55 
125575 
125767 
125180 
128640 
131013 
130935 
128466 
2963 
2.31 

485841 
493414 
508214 
507438 
508384 
503662 
478385 
497905 
121 58 
2.44 

224961  3 
2345638 
2312210 
2239236 
2276994 
221  1034 
2283279 
2274001 
45561 
2.00 

0.63 
0.63 
0.63 
0.65 - 
0.65 
0.65 
0.64 
0.01 
I .56 
2.13 
2.16 
2.22 
2.22 
2.22 
2.20 
2.1 0 
2.1 8 
0.05 
2.29 
9.46 
9.85 
9.72 
9.41 
9.57 
9.30 
9.60 
9.56 
0.19 
I .99 

, !  , 
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Table 16. Instrument Reproducibility for TCNM and MIC 

Amount T 

Average 
Standard  Dev. 

Rei.  Standard  Dev. 
20 nglml 

I 

r Average 
Standard  Dev. 

Ret.  Standard  Dev. 
50 ng/rnl 

Average 
Standard  Dev. 

Rel. Standard  Dev. 

TCNM-XAD4 
Area T 

Response 
184 
183 
176 
165 
160 
162 
148 
168 
13 
8 

764 
763 
706 
700 
720 
736 
724 
730 
25 
3 

1970 
1903 
1994 
1967 
1885 
1913 
1848 
1926 
53 
3 

nglml 
5.59 
5.56 
5.35 
5.51 
5.38 
5.43 
5.07 
5.41 
0.1 8 
3.33 
20.91 
20.88 
19.42 
19.26 
19.78 
20.19 
19.88 
20.05 
0.65 
3.24 
51.91 ’ 

50.1 9 
52.53 
51.83 
49.73 
50.45 
48.78 
50.77 
I .35 
2.66 

Amount 

0.013  ug/m 

Average 
Standard  Dev 

Rel. Standard  Dev 
0.078  uglml 

Average 
Standard  Dev 

Rel.  Standard  dev. 
0.260 ug/ml 

Average 
Standard  Dev 

Rel.  Standard  Dev. 

T Methyl  isocyanate-XAD-7 
Area 

Response 
1.838 
1.867 
1.879 
1.854 
1.913 

1.870 
0.028 
1.49 

11.912 
11.827 
11.882 
11.927 
11.866 

1 I .891 
0.052 
0.44 

41.254 
40.253 
40.455 
40.603 
43.821 

41.277 
I .471 
3.56 

Pglml 
0.013 
0.012 
0.012 
0.012 
0.012 

0.012 
0.000 

0 
0.075 
0.075 
0.075 
0.075 
0.075 

0.075 
0.00 

0 
0.261 
0.255 
0.256 
0.257 
0.278 

0.261 
0.010 
3.83 

1 
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Table 2. Ambient Monitoring Results of cis and trans-DCP and MlTC 

Site: ARB 

Log 

Number 

1 
7 
13 
14 
26 
33 
34 
47 
53 
60 
61 
72 
78 
84 
93 

100 
111 
117 
124 
125 
136 
142 
148 
155 
156 
168 
174 
180 
187 
188 
I99 
205 
21  1 
21  8 
226 ' 

227 
238 
244 
250 
257 

99 

' Sample 

dentification 

ARB 
ARB 
ARB 

ARB 
ARB 

ARB 

ARB-C 

ARB-C 

ARB-7 
ARB-8 

ARB-8C 
ARB-9 

ARB-I 0 
ARBT-11 
ARBT-12 
ARBT-13 

ARBT-I 3C 
ARBT-14 
ARBTI 5 
ARBTI 6 

ARBTI 7 
ARBTI 8 
ARBTI 9 
ARBT20 

ARBT20C 
ARBT21 
ARBT22 
ARBT23 
ARBT24 

ARBT24C 
ARBT25 
ARBT26 
ARBT27 
ARBT28 
ARBT29 

ARBT29C 
ARBT30 
ARBT3 1 
ARBT32 
ARBT33 

ARBTI 6-C 

Date 

Sampled 

6/30/01 
7/1/01 
71210 1 
71210 I 
71610 1 
71710 I 
71710 1 
71810 1 

711  310 1 
711 4/01 
711  410 1 
711 510 I 
711  610 1 
712 I IO I 
712210 I 
7/23/01 
712310 I 
712410 1 
712910 1 
7/30/0 1 
7/30/01 
7/31/01 
8/1/01 
81610 I 
81710 I 
81710 I 
81810 1 
81910 1 

811  410 1 
811 510 1 
811 510 1 
811 6/01 
811 7/01 
8/22/01 
8/23/01 
8/24/01 
8/24/01 
8/25/01 
8/28/01 
8/29/01 
8/30/01 

Date 

Analyzed 

71510 1 
71510 1 
7/5/0 1 
7/5/0 1 

711 I IO1 
711 1 IO1 
711 I IO1 
711  1101 
711 9/01 
711  910 I 
711 9/01 
711 9/01 
711  910 1 
712710 1 
712710 1 
712710 1 
712710 1 
712710 1 
81310 1 
81310 I 
81310 I 
81310 I 
81310 1 

811 3/01 
811 3/01 
811  310 1 
811  310 1 
811  310 1 
8/20101 
8/20/0 1 
8/20/0 1 
8/20/0 1 
8/20/0 1 
812810 1 
8/28/01 
812810 1 
812810 1 
812810 I 
91410 1 
91410 1 
91410 I 

lesults: 

nglsample 
C-DCP 

<MDL 
<MDL 
<MDL 
<MDL 

2.57E+01 
<MDL 
<MDL 
CMDL 

3.30E+02 

2.59E+02 
D ET 

4.01  E+02 
6.86E+02 
I .I OE+02 
1.03E+02 

3.80E+01 
D ET 
D ET 

7.82E+02 
1.06E+03 
3.02E+OI 
6.87E+01 
6.94E+01 
2.58E+02 
9.29E+02 

D ET 
1.04E+03 
I .I 7E+03 
6.59E+02 
7.35E+01 
3.54E+02 
I .98E+02 
3.83E+02 

3.74E+02 
3.08E+02 
1.54E+02 

2.64E+02 

cMDL 

5.21  E+01 

3.91  E+02 

8.04E+01 

t-DCP 
nglsample 

<MDL 
<MDL 
<MDL 
<MDL 
I .52E+OI 

<MDL 
<MDL 

2.47Ec0.2 

1.58E+02 
D ET 

3.55E+02 
6.1 5E+02 

<MDL 

1.61 E+02 

cMDL 

1.35E+02 
1.29E+02 
4.20E+OI 
2.46 E+O 1 

<MDL 
<MDL 

6.78E+02 
7.97E+02 

6.81  E+01 

1 .I 9E+02 
7.02E+02 
D ET 

6.27E+02 
7.1 5E+02 
5.1 5E+02 
5.72E+01 

2.97E+01 

7.40E+01 

3.13E+02 
2.02E+02 
2.21 E+02 
2.20E+02 
2.24E+02 
2.52E+02 
1.35E+02 
4.54E+01 

M ITC 
pglsample 

D ET 
D ET 

2.04E+00 
I .98E+00 
4.53E+00 

D  ET 
DET 

<MDL 
4.47E+00 
2.1 OE+OO 
2.04E+00 

<MDL 
<MDL 
D  ET 
D ET 

1.92E+00 
1.98E+00 

D  ET 
<MDL 
<MDL 
<MDL 

1.92E+00 
2.43E+00 
3.66E+00 
5.97E+00 

D  ET 
D  ET 

2.76E+00 
2.52E+00 
2.97E+00 
2.37E+00 

DET 
DET 

D ET 
DET 
D ET 

2.49E+00 
D  ET 

<MDL 

6.1 8E+00 

I .59E+00 

I O  



Table 2. Ambient Monitoring Results of cis and  trans-DCP and MlTC 

Site: CRS 

Log 

Number 

2 
8 
15 
16 
28 
35 
36 
48 
55 
62 
63 
73 
79 
86 
94. 
101 
102 
112 
118 
126 
127 
137 
143 
150 
157 
158 
169 
175 
181 
189 
190 
200 
206 
21  2 
21  9 
228 
229 
239 
245 
251 
258 

Sample 

Identification 

CRS 
CRS 
C RS 

CRS 
CRS 

CRS 

CRS-C 

CRS-C 

CRS-7 
CRS-8 

CRS-8C 
C  RS-9 
CRS-10 

CRST-11 
CRST-12 
CRST-13 

CRST-13C 
CRST- 1  4 
CRSTI 5 
CRSTl6 

CRSTI 7 
CRSTI 8 
CRSTI 9 
CRST20 

CRST20C 
CRST2  1 
CRST22 
CRST23 
CRST24 

CRST24C 
CRST25 
CRST26 
CRST27 
CRST28 
CRST29 

CRST29C 
CRST30 
CRST31 
CRST32 
CRST33 

CRSTl6-C 

Date 

Sampled 

6/30/0 I 
711 IO 1 
7/2/01 
71210 1 
7/6/01 
71710 1 
71710 1 
71810 1 

7/13/01 
711 410 1 
7/14/01 
711 510 1 
711  610 1 
7/21/01 
712210 1 
712310 I 
712310 1 
7/24/01 
712910 1 
7/30/01 
7/30/0 1 
7l31101 
811 IO 1 
81610 1 
81710 1 
81710 1 
81810 1 
81910 1 
8/14/01 
81 I 510 1 
811 5/01 
811 6/01 
811  710 1 
8/22/01 
812310 1 
812410 1 
812410 1 
812510 1 
8/28/01 
8/29/01 
8/30/01 

Date 

Analyzed 

71510 1 
71510 1 
71510 1 
71510 1 

711 1/01 
711 1 IO1 
711 I IO1 
711 I IO 1 
711 9/01 
711  910 1 
711 9/01 
711 910 I 
711  910 1 
712  710 I 
712710 1 
712710 1 
712710 1 
712710 1 
8/3/01 
8/3/01 
8/3/01 
81310 1 
81310 1 

811  310 1 
811  310 1 
811  310 I 
811  310 1 
811  310 1 
8/20/01 
8/20/0 1 
8/20101 
8/20/0 1 
8/20/0 1 
812810 1 
812810 1 
812810 1 
8/28/01 
812810 1 
91410 1 
91410 1 
91410 1 

tesults: 

nglsample 
C-DCP 

<MDL 

<MDL 
<MDL 

<MDL 

D  ET 
<MDL 
<MDL 
<MDL 
<MDL 

3.84E+01 
3.66E+01 

DET 
<MDL 
cMDL 

2.25E+01 
3.41 E+01 
3.22E+01 

cMDL 
1.63E+01 

DET 
DET 

<MDL 
cMDL 
DET 

cMDL 
cMDL 

4.87E+03 
5.28E+02 
4.99E+01 

3.32E+02 
3.02E+02 

D ET 
DET 

4.38E+02 
4.70E+02 
4.89E+02 
1.04E+02 
5.68E+02 
7.56E+01 

'3.42E+02 

1.02E+02 

t-DCP 
nglsample 

<MDL 

<MDL 
<MDL 

<MDL 
D ET 

<MDL 
CMDL 

CMDL 
1.85E+01 
I .70E+01 

D ET 

<MDL 
2.70E+OI 
3.75Et01 
3.45E+01 

D ET 

D ET 

CMDL 
<MDL 
<MDL 
<MDL 

2.58E+03 
4.25E+02 
4.91  E+OI 
2.39E+02 
2.45E+02 
2.47E+02 
8.72E+OI 

DET 
<MDL 
I .41  E+02 
I .58E+02 
2.17E+02 
8.19E+01 
4.67E-tO2 
6,03E+01 

<MDL 

cMDL 

<MDL 

<MDL 

<MDL 

M ITC 
pg/sample 

<MDL 
<MDL 
<MDL 
cMDL 
D ET 
D ET 
D ET 

<MDL 
D ET 
D ET 
DET 

cMDL 
cMDL 
cMDL 
<MDL 
D ET 
DET 

<MDL 
D ET 

<MDL 
DET 
DET 

cMDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
D ET 
DET 
DET 
D ET 

cMDL 
<MDL 
<MDL 
cMDL 
cMDL 

cMDL 
cMDL 

DET 

- .. . 



Table 2. Ambient  Monitoring  Results of cis and trans-DCP and MlTC 

Site: MVS 

Log 

Number 

3 
9 
17 
18 
29 
37 
38 
49 
56 
64 
65 
74 
80 
87 
9 5. 
103 
104 
113 
I19  
128 
129 
138 
144 
151 
159 
160 
170 
176 
182 
191 

'1 92 
201 
207 
21 3 
220 
230 
231 
240 
246 
252 
259 

Sample 

dentification 

MVS 
MVS 
MVS 

MVS 
MVS 

MVS 

MVS-C 

MVS-C 

MVS-7 
MVS-8 

MVS-8C 
MVS-9 
MVS-10 

MVST-I 1 
MVST-12 
MVST-I 3 

MVST-13C 
MVST-I 4 
MVSTI 5 
MVSTI 6 

MVSTI 7 
MVSTI 8 
MVSTI 9 
MVST20 

MVST20C 
MVST2 1 
MVST22 
MVST23 
MVST24 

MVST24C 
MVST25. 
MVST26 
MVST27 
MVST28 
MVST29 

MVST29C 
MVST30 
MVST31 
MVST32 
MVST33 

MVSTI 6-C 

Date 

Sampled 

6/30/01 
711 10 1 
71210 1 
7/2/01 
71610 1 
71710 1 
71710 1 
71810 1 
711 3/01 
711 4/01 
7/14/01 
711 510 1 
711 6/01 
712 1 IO 1 
7/22/01 
712310 I 
712310 1 
712410 1 
712910 1 
7/30/0 1 
7/30/0 1 
7/31/01 
811 IO 1 
81610 1 
81710 1 
8/7/01 
81810 1 
81910 1 
811  410 1 
811 510 1 
811 510 1 
811  610 1 
811  710 1 
8/22/01 
8/23/01 
812410 1 
812410 1 
812510 1 
812810 1 
812910 1 
8/30/01 

Date 

Analyzed 

71510 1 
7/5/01 
7/5/01 
7/5/01 

711 1/01 
711 1/01 
711 1/01 
711 1/01 
711 9/01 
7/19/01 
711 9/01 
711  910 1 
7/19/01 
712710 1 
712710 1 
712710 1 
712710 1 
712710 1 
81310 1 
81310 1 
81310 1 
81310 I 
81310 1 
811 3/01 
811  310 1 
811  310 I 
811  310 1 
811  310 I 
8/20/01 
8/20/01 
8/20/01 
8/20/0 I 
8/20/0 1 
812810 I 
812810 1 
812810 1 
812810 1 
812810 I 
91410 1 
91410 1 
91410 1 

lesults: 

nglsample 
C-DCP 

<MDL 
<MDL 
<MDL 
<MDL 

5.96E+02 
1.09E+04 
7.23E+03 ' 

3.08E+03 
3.18E+03 
1.62E+03 

4.56E+02 
1 .I 6E+03 
3.44E+03 
6.85E+02 
1 .I 1 E+02 
1.05E+02 
1.12E+04 
I .79E+03 

D ET 
D ET 

6.55E+03 

1.61  E+03 

3.20E+03 
I .69E+02 
8.06E+01 
8.02E+01 
I .30E+03 
5.41  E+02 
3.89E+01 
3.59E+03 
3.81  E+03 
I .01  E+03 
1 .I 1  E+03 
2.06E+02 
1.59E+01 
I .65E+02 
1.69E+02 
6.87E+OI 
4.68E+01 
1.54E+02 
5.26E+02 

t-DCP 
nglsample 

<MDL 
<MDL 
<MDL 
<MDL 

2.94E+02 
6.71  E+03 
4.55E+03 
2.58E+03 
2.79E+03 
1.22E+03 
1 .I 9E+03 
3.63E+02 
9.06E+02 
3.14E+03 
8.21  E+02 
1  .14E+02 
1.07E+02 

1.87E+03 
D ET 
D ET 

5.68E+03 
3.23E+03 
2.06E+02 
9.38E+OI 

7.85E+03 

9.21 E+01 
9.63E+02 
4.39E+02 
3.42E+01 
2.29E+03 
2.50E+03 
7.94E+02 
1.03E+03 
1.72E+02 

D ET 
1 .I 5E+02 

2.41  E+OI 
1.18E+02 

2.91 E+01 
1.72E+02 
3.31 E+02 

M ITC 
pglsample 

I .71 E+OO 

9.78E+00 
7.68E+OO 
I .94E+O1 
3.03E+00 
3.00E+00 
1.77E+00 
1.60E+01 
I .71  E+01 
1.79E+01 

<MDL 
D ET 

6.09E+00 
4.40E+01 

2,67E+00 

3.93E+00 

3.89E+01 
7.80E+01 
3.06E+00 

D ET 
D ET 

6.12E+00 
5,04E+00 
3.57E+00 
3.69E+00 
I .65E+00 

D ET 
3.30E+00 

7.08E+00 
6.36E+00 
1.98E+00 
7.32E+00 
2.37E+OO 

D ET 
D ET 

<MDL 
3.72E+00 
7.56E+00 

2.23E+01 

7.14E+00 

2.70E+00 

12 



Table 2. Ambient  Monitoring  Results of cis and  trans-DCP  and  MlTC 

Site: VSD 

Log 

Number 

4 
10 
19 
20 
30 
39 
40 
50 
57 
66 
67 
75 
81 
88 
96. 
105 
106 
114 
120 
130 
131 
139 
145 
152 
161 
162 
171 
177 
183 
193 
194 
202 
208 
214 
22 I 
232 
233 
24 I 
247 
253 
260 

Sample 

Identification 

VSD 
VSD 
VSD 

VSD 
VSD 

VSD 

VSD-C 

VSD-C 

VSD-7 
VSD-8 

VSD-8C 
VSD-9 
VSD-10 

VSDT-11 
VSDT-12 
VSDT-13 

VSDT-13C 
VSDT-14 
VSDTI 5 
VSDTI 6 

VSDTI 7 
VSDTI 8 
VSDTI 9 
VSDT20 

VSDT20C 
VSDT21 
VSDT22 
VSDT23 
VSDT24 

VSDT24C 
VSDT25 
VSDT26 
VSDT27 
VSDT28 
VSDT29 

VSDT29C 
VSDT30 
VSDT3  1 
VSDT32 
VSDT33 

VSDTI 6-C 

Date 

Sampled 

6/30/0  1 
711 IO 1 
7/2/01 
71210 1 
71610 1 
71710 1 
71710 1 
71810 1 

711  310 1 
7/14/01 
711  410 1 
711 5/01 
711  610 1 
712 1 IO 1 
7/22/01 
7/23/01 
712310 1 
712410 I 
712910 1 
7/30/01 
7/30/0  1 
713 I IO I 
811  10.1 
81610 1 
81710 1 
81710 1 
81810 I 
81910 1 
811  410 1 
811 510 1 
811 510 1 
811 610 1 
811  710 I 
8/22/01 
8/23/01 
8/24/01 
812410 1 
8/25/01 
812810 1 
812910 1 
8/30/01 

Date 

Analyzed 

71510 1 
71510 1 
7/5/01 
71510 1 

711 1/01 
711 1/01 
711 1/01 
711 1/01 
711 9/01 
711 9/01 
711 9/01 
711  910 1 
711 9/01 
7/27/01 
712710 1 
712710 1 
712710 I 
712710 1 
8/3/01 
8/3/01 
8/3/01 
8/3/01 
81310 1 
811  310 1 
811  310 1 
811 3/01 
811 3/01 
811  310 1 
8/20/01 
8/20/01 
8/20/01 
8/20/01 
8/20/0 1 
8/28/01 
812810 1 
812810 1 
812810 1 
812  810 1 
91410 1 
91410 1 
9/4/01 

tesults: 

nglsample 
C-DCP 

<MDL 

<MDL 
<MDL 

5.13E+03 
2.38E+03 
2.29E+03 
2.28E+03 
7.1  1  E+01 
1.64E+03 
1.91  E+03 
2.70E+02 
9.48E+02 
8.62E+03 
6.53E+02 
2.34E+02 
2.26E+02 
5.13E+04 
3.79E+03 
8.68~+01 
8.99E+OI 
1.31  E+04 
3.08E+02 
7.71  E+01 
1.37E+02 
I .36E+02 
1.30E+03 
6.71  E+02 
2.90E+01 
1.94E+03 
2.02E+03 
2.27E+03 

D ET 
3.41 E+OI 

D ET 
1.12E+02 
1.16E+02 
6.71 E+OI 
1.02E+02 
2.19E+02 
3.55E+01 

<MDL 

t-DCP 
nglsample 

<MDL 
CMDL 
<MDL 
<MDL 

2.59E+03 
1.28E+03 
1.21  E+03 
1.69E+03 
1.01  E+02 
9.1 5E+02 
1.07E+03 
2.07E+02 
5.?0E+02 
7.92E+03 
9.14E+02 
2.73E+02 

3.59E+04 
3.90E+03 
5.56E+01 
5.60E+OI 
1,18E+04 
3.27E+02 
9.26E+Ol 
1.72E+02 
1.71  E+02 
9.73E+02 
4.91  E+02 

1.15E+03 
1.22E+03 
1.85E+03 

D ET 
3.1 1  E+01 

D ET 
8.00E+01 
8.09E+01 
2.33E+01 
5.32E+01 
2.27E+02 
3.57E+01 

2.64E+02 

2.61  E+01 

M ITC 
pglsarnple 

DET 
D ET 

2.20E+01 

4.08E+00 
2.07E+00 
2.07E+00 

D ET 
3.37E+01 
5.67E+OO 
5.40E+00 

D ET 
D ET 

8.40E+00 
5.97E+00 
9.36E+00 
8.82E+00 
2.01  E+OI 
3.36E+00 

DET 
D  ET 

5.94E+00 
2.28E+00 
4.1  1 E+OO 
6.12E+00 
5.79E+00 

DET 
D ET 

4.05E+00 
2.91 E+OO 
2.91 E+OO 
7.20E+00 

D ET 
2.70E+00 
4.86E+OO 

D  ET 
D  ET 

CMDL 
D ET 

4.47E+OO 
3.84E+OO 

2.12E+01 

13 



Table 2. Ambient Monitoring Results of cis and trans-DCP and MlTC 

Site:  ARV 

Log 

Number 

5 
11 
'21 
22 
31 
41 
42 
51 
58 
68 
69 
76 
82 
89 
9 7. 
107 
108 
115 
121 
132 
133 
140 
146 
153 
163 
164 
172 
178 
184 
195 
196 
203 
209 
21 5 
222 
234 
235 
242 
248 
254 
261 

Sample 

dentification 

ARV 
ARV 
ARV 

ARV 
ARV 

ARV 

ARV-C 

ARV-C 

ARV-7 
ARV-8 

ARV-8C 
ARV-9 
ARV-I 0 

ARVT-11 
ARVT-12 
ARVT-13 

ARVT-13C 
ARVT-  1  4 
ARVTI 5 
ARVTI 6 

ARVTI 7 
ARVTI 8 
ARVTI 9 
ARVT20 

ARVT20C 
ARVT21 
ARVT22 
ARVT23 
ARVT24 

ARVT24C 
ARVT25 
ARVT26 
ARVT27 
ARVT28 
ARVT29 

ARVT29C 
ARVT30 
ARVT31 
ARVT32 
ARVT33 

ARVTI 6-C 

Date 

Sampled 

6/30/01 
711 IO I 
71210 1 
71210 1 
71610 1 
71710 1 
71710 1 
71810 1 
711 3/01 
711  410 1 
711  410 1 
711 510 1 
711 6/01 
712 I IO 1 
712210 1 
7/23/01 
712310 1 
712410 1 
7/29/01 
7/30/0  1 
7/30/0  1 
7/31/01 
811 IO 1 
81610 1 
81710 1 
81710 1 
81810 1 
81910 1 
811  410 1 
811 510 1 
811 5/01 
811 6/01 
811  710 1 
8/22/01 
812310 1 
8/24/01 
812410 1 
8/25/0 1 
812810 1 
812910 1 
8/30/01 

Date 

Analyzed 

71510 1 
71510 1 
71510 1 
71510 1 
711 I IO1 
711 1/01 
711 1 I01 
711  1101 
711  910 1 
711  910 1 
711  910 1 
711  910 1 
711  9101 
7/27/01 
712710 1 
712710 1 
7/27/01 
712710 1 
81310 1 
81310 I 
8/3/01 
8/3/01 
8/3/01 

8/13/01 
8/13/01 
811  310 1 
811 3/01 
811 3/01 
8/20/0  1 
8/20/0  1 
8/20/0  1 
8/20/0  1 
8/20/0  1 
812810 1 
812810 1 
812810 1 
8/28/01 
812810 1 
91410 1 
91410 1 
91410 1 

Zesults: 

nglsample 
C-DCP 

<MDL 
CMDL 

<MDL 
1.28E+02 
1 .I 7E+05 
1.49E+05 
2.12E+04 
4.03E+02 

CMDL 

1.38E+04 
1.71  E+04 
3.27E+03 
5.08E+03 

3.74E+02 
I .83E+02 

7.65E+02 

7.92E+02 

7.20E+02 
2.39E+02 
3.69E+02 
8.67E+01 
8.37E+01 
7.1OE+02 
4.1 I E+02 
2.78E+01 
8.27E+02 

8.78E+02 

I .82E+02 

4.33E+02 

7.97E+02 

8.79E+02 
2.81  E+02 
3.71  E+01 
3.63E+OI 

D ET 
8.28E+01 
8.1  9E+01 

1.60E+02 
I .44E+02 

8.78E+OI 

2.73E+01 

t-DCP 
nglsample 

<MDL 
<MDL 
<MDL 

8.70E+OI 
6.35E+04 
8.34E+04 

4.01  E+02 
8.07E+03 
9.93E+03 
2.30E+03 

8.50E+02 
3.98E+02 
2.1 5E+02 
2.12E+02 
5,75E+02 
4.29E+02 
6.1 1 E+02 
6.1 1 E+02 
6.1OE+02 
2.45E+02 
4.83E+02 
9.72E+01 

<MDL 

1.58E+04 

4.1 7E+03 

9.63E+Ol 
5.84E+02 
3.16E+02 

3.77E+02 
4.05E+02 

2.57E+OI 
3.36E+01 

<MDL 

5.09E+O1 
3.31  E+01 
7.49E+01 
1.03E+02 
2.48E+01 

2.03E+01 

2.09E+02 

5.39E+01 

M ITC 
pglsample 

5.1 9E+00 
8.58E+00 
9.09E+00 
8.82E+00 
4.29E+00 
3.24E+00 
3.06E+00 
3.12E+00 
1.53E+01 
7.41 E+OO 
6.60E+00 

D ET 
4.92E+OO 
2.28E+00 
1.06E+01 
3.45E+00 
3.45E+00 
5.76E+OO 

D ET 
1.50E+00 
1.53E+00 
I .65E+00 
2.01 E+OO 
2.97E+00 
1.56E+00 

D ET 
D ET 

2.73E+00 
D ET 

2.28E+00 
2.28E+00 
5.79E+00 

D ET 
D ET 
D ET 

<MDL 
<MDL 

D ET 
D ET 

<MDL 

<MDL 
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Table 2. Ambient  Monitoring  Results of cis and  trans-DCP and MlTC 

Site: MET 

Log 

Number 

6 
12 
23 
24 
32 
43 
44 
52 
59 
70 
71 
77 
83 
90 
98 
109 
110 
116 
122 
134 
135 
141 
147 
154 
165 
166 
173 
179 
185 
197 
198 
204 
210 
216 
223 
236 
237 
243 
249 
255 
262 

Sample 

Identification 

MET 
MET 
MET 

MET 
MET 

MET 

M  ET-C 

MET-C 

MET-7 
M  ET-8 

MET-8C 
MET-9 
MET-10 

M  ETT- I 1 
METT-12 
METT-I 3 

METT-I 3C 
METT-14 
M ETTI 5 
METTl6 

METT17 
METT18 
METT19 
METT20 

METT20C 
METT21 
M  ETT22 
M  ETT23 
METT24 

METT24C 
M  ETT25 
M  ETT26 
METT27 
M  ETT28 
M  ETT29 

METT29C 
METT30 
M  ETT3  1 
METT32 
METT33 

METTI 6-C 

Date 

Sampled 

6/30/01 
711  IO1 
71210 1 
71210 1 
71610 1 
71710 1 
71710 1 
7/8/01 
711  310 1 
711  410 I 
711  410 1 
711  5101 
711 6/01 
712 1 IO 1 
712210 1 
712310 1 
7/23/01 
712410 1 
712910 1 
7/30/0  1 
7/30101 
713 I IO 1 
811  IO1 
8/6/01 
8/7/01 
81710 1 
81810 1 
8/9/01 
811  410 1 
811 510 1 
811 510 1 
811  610 1 
811  710 I 
812210 1 
812310 I 
812410 1 

8/25/01 
8/28/01 
8/29/01 
8/30/01 

8/24/01 

Date 

Analyzed 

71510 1 
7J5/0 1 
71510 1 
71510 1 

711 1 IO1 
711 1 IO1 
711 1/01 
711 1/01 
711 9/01 
711  910 1 
711 9/01 
711 9/01 
711  9101 
712710 1 
712710 1 
712710 I 
712710 1 
712710 1 
81310 1 
81310 I 
8/3/01 
8/3/01 
81310 1 

811  310 1 
811 3/01 
8/13/01 
811  310 1 
811 3/01 
8/20/0  1 
8/20/0  1 
8/20/0  1 
8/20/0  1 
8/20/01 
8/28/01 
8/28/01 
812810 1 
8/28/01 
8/28/01 
91410 1 
91410 1 
91410 1 

iesults: 

nglsample 
C-DCP 

<MDL 
<MDL 
<MDL 
<MDL 

1.83E+01 
4.28E+01 
4.12E+01 
3.57E+01 
8.28E+01 
9.18E+01 
8.93E+01 
1.88E+01 

DET 
9.57E+01 

DET 
DET 
DET 

3.62E+01 
6.48E+01 
2.18E+03 
2.78E+03 
4.59E+03 
2.46E+02 

DET 
I .26E+03 
1.35E-1-03 
1.73E+04 
2.67E+04 
5.38E-1.02 
4.19E+02 
4.22E+02 

1.20E+02 
4.24E-t.01 
4.84E+01 
1.63E+02 
1.56E+02 
8.83E+01 
5.02E+02 
7.71  E+01 
6.86E+01 

1.06E+02 

t-DCP 
nglsample 

<MDL 
<MDL 
<MDL 
<MDL 

1.77E+OI 
6.47E+Ol 
6.37E+01 
2.78E+01 
9.75E+01 
1.07E+02 
9.92E+01 
2.35E+01 

D ET 
8.25E+01 

DET 
D ET 
D  ET 

2.52E+01 
6.17E+OI 
1.72E+03 
2.13E+03 
3.67E+03 
2.67E+02 

DET 
6.46E+02 
6.95E+02 
1.24E+04 
1.67E+04 
5.02E+02 
4.1  OE+02 
4.13E+02 
1.05E+02 
I .I 9E+02 
3.53E+01 
3.77E+01 
7.47E+01 
7.39E+01 
4.94E+01 
4,81 E+02 
7.1 7E+01 
7.23E+01 

M ITC 
pglsample 

<MDL 
<MDL 
<MDL 
<MDL 
DET 
D  ET 
D  ET 

<MDL 
DET 

1.92E+00 
1.92E+00 

DET 
D  ET 
DET 
DET 
DET 
DET 
D  ET 

<MDL 
<MDL 
<MDL 
<MDL 
I .50E+01 

DET 
DET 
DET 
DET 
DET 

3.54E+00 
3.51 E+OO 
3.45E+00 
2.34E+00 

DET 
DET 
DET 

<MDL 
<MDL 
DET 
DET 
DET 

<MDL 
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Table 3. Ambient Monitoring Results of TCNM 

Site: ARB 

Log 
Number 

1 
7 
13 
14 
26 
33 
34 
47 
53 
60 
61 
72 
78 
84 
93 
99 
100 
111 
117 
1 24 
125 
136 
142 
148 
155 
156 
168 
174 
1 ao 
I 87 
188 
199 
205 
21 1 
21 8 
226 
227 

244 
250 
257 

238 

Sample 
identification 

ARB 
ARB 
ARB 

ARB 
ARB 

ARB 

ARB-C 

ARB-C 

ARB-7 
ARB-8 

ARB-8C 
ARB-9 
ARB-10 
ARBL-I 1 
ARBL-I2 
ARBL-I 3 

ARBL-13C 
ARBL-14 
ARBLI 5 
ARBLI 6 

ARBLI 7 
ARBLI 8 
ARBLI 9 
ARBL20 

ARBL20C 
ARBL21 
ARBL22 
ARBL23 
ARBL24 

ARBL24C 
ARBL25 
ARBL26 
ARBL27 
ARBT28 
ARBL29 

ARBL29C 
ARBL30 
ARBL3 1 
ARBL32 
ARBL33 

ARBLl6-C 

Date 
Sampled 

6/30/01 
711  101 
71210 1 
71210 1 
7/6/01 
71710 I 
7/7/01 
7/8/01 
711  310 I 
711  410 1 
711  410 1 
711  510 1 
711 6/01 
7/21/01 
712210 1 
712310 1 
7/23/01 
7l2-710 1 
712910 I 
7/30/01 
7/30/0 1 
7/31/01 

8/6/01 
811  101 

81710 I 
81710 I 

a/g/o 1 
8/8/0 1 

8/14/0 1 
811  510 1 
811 5/01 
811  610 I 

8/22/01 
8/23/01 
812410 1 
812410 1 

812810 1 

8/30/0 I 

a11 7/01 

812510 I 

812910 I 

Date 
Analyzed 

71610 1 
7/6/01 
71610 1 
71610 1 
711  310 1 
711  310 1 
711  310 1 
711 3/01 
712310 1 
712310 1 
712310 1 
712310 1 
7/23/01 
7/30/0 1 
7/30/0 I 
7/30/0 1 
7/30/0 1 
7/30/0 1 
8/6/0 1 
81610 1 
81610 I 
81610 I 
81610 1 
811  610 1 

811 6/01 
811  610 1 
811 6/01 
8/23/01 
812310 1 
8/23/01 
8/23/01 
8/23/01 
8/30/0 1 
8/30/0 1 
8/30/0 1 
8/30/0 I 
8/30/0 1 
91510 1 
9/5/0 1 
91510 1 

811 6/01 

TCNM 

nglsample 

<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
cMDL 
cMDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
cMDL 
cMDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
cMDL 
<MDL 
<MDL 
D ET 

cMDL 
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Table 3. Ambient  Monitoring Results of TCNM 

Site: CRS 

Log 
Number 

2 
8 
15 
16 
28 
35 
36 
48 
55 
62 
63 
73 
79 
86 
94 
101 
102 
112 
118 
126 
127 
137 
143 
150 
157 
158 
169 
175 
181 
189 
190 
200 
206 
21 2 
21 9 
228 
229 
239 
245 
251 
258 

Sample 

Identification 

C RS 
CRS 
C RS 

C RS 
C RS 

CRS 

CRS-C 

CRS-C 

CRS-7 
CRS-8 

CRS-8C 
CRS-9 
CRS-10 
CRSL-11 
CRSL-12 
CRSL-13 

CRSL-13C 
CRSL-14 
CRSLI 5 
CRSLl6 

CRSLl7 
CRSLI 8 
CRSL19 
CRSL20 

CRSL20C 
C RSL2 1 
CRSL22 
CRSL23 
CRSL24 

CRSL24C 
C RS  L25 
CRSL26 
CRSL27 
CRSL28 
C RS  L29 

CRSL29C 
C RS L30 
CRSL3l 
CRSL32 
C RS  L33 

CRSLI 6-C 

Date 

Sampled 

6/30/0 1 
711 IO I 
71210 1 
71210 1 
71610 I 
71710 1 
71710 1 
71810 1 

711 3/01 
711 4/01 
711 4/01 
711  5101 
711 6/01 
712 1 IO1 
7/22/01 
7/23/01 
7/23/01 
7/27/01 
7/29/01 
7/30/01 
7/30/0 1 
7/31/01 
811 IO 1 
81610 1 
81710 I 
81710 1 
81810 1 
81910 1 
811 4/01 
811 510 1 

811  610 1 
811  710 I 
812210 1 
812310 1 
812410 1 
812410 1 
8/25/01 
812810 1 
812910 1 
8/30/01 

811 510 1 

Date 

Analyzed 

71610 1 
71610 1 
71610 1 
71610 1 

711  3101 
711  310 1 
711  310 1 
711  310 1 
7/23/01 
7/23/01 
712310 1 
7/23/01 
7/23/01 
7/30/0 I 
7/30/0 1 
7/30/0 1 
7/30/0 1 
7/30/01 
81610 1 
81610 1 
81610 1 
81610 I 
81610 1 
811 6/01 
811 6/01 
811 6/01 
811 6/01 
811  610 1 
8123101 
8/23/01 
8/23/01 
8/23/01 
812310 1 
8/30/0 1 
8/30/0 1 
8/30/0 1 
8/30/0 1 
8/30/0 1 
91510 1 
91510 1 
91510 1 

TCN M 

nglsample 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 

5.16E+OI 
5.84E+01 
2.78E+01 

D ET 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 

3.19E+01 
<MDL 
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Table 3. Ambient  Monitoring Results of TCNM 

Site: MVS 

Log 
Number 

3 
9 
17 
18 
29 
37 
38 

. 49 
56 
64 
65 
74 
80 
87 
95 
103 
104 
113 
I19  
128 
129 
138 
144 
151 
159 
160 
170 
176 
182 
191 
192 
201 
207 
21 3 
220 
230 
231 
240 
246 
252 
259 

Sample 

dentification 

MVS 
MVS 
MVS 

MVS 
MVS 

MVS 

MVS-C 

MVS-C 

MVS-7 
MVS-8 

MVS-8C 
MVS-9 
MVS-10 
MVSL-I 1 
MVSL-12 
MVSL-13 

MVSL-13C 
MVSL-14 
MVSLl5 
MVSLI 6 

MVSLI 7 
MVSLI 8 
MVSLI 9 
MVSL20 

MVSL20C 
MVSL2 1 
MVSL22 
MVSL23 
MVS L24 

MVSL24C 
MVSL25 
MVSL26 
MVSL27 
MVSL28 
MVSL29 

MVSL29C 
MVSL30 
MVSL31 
MVSL32 
MVSL33 

MVSLI 6-C 

Date 

Sampled 

613010 1 
711 IO 1 
71210 I 
71210 1 
71610 1 
71710 1 
71710 I 
7/8/01 
711  310 1 
711  4101 
711  4101 
711 5101 
711 6/01 
7/21/01 
7122101 
712310 1 
712310 1 
712710 1 
712910 1 
713010 1 
7130101 
713 1 IO 1 
811 10 I 
81610 1 
81710 1 
81710 1 
81810 1 
81910 I 
811  410 I 
811 5/01 
811 510 1 
811  610 1 
811  710 1 
812210 I 
812310 1 
812410 1 
812410 1 
8125101 
812810 1 
812910 1 
8130101 

Date 

Analyzed 

71610 1 
71610 1 
71610 1 
71610 1 
711 3/0 1 
7113101 
711  310 1 
711  3101 
712310 1 
712310 I 
712310 1 
712310 1 
712310 1 
713010 1 
7/30/0 1 
713010 1 
713010 1 
713010 1 
81610 1 
81610 1 
81610 1 
81610 1 
8/6/01 
811  610 1 
811  610 1 
811  610 1 
811 6/01 
811  610 I 
812310 1 
812310 1 
812310 I 
812310 1 
812310 1 
8130101 
8130101 
8130101 
813010 1 
8130101 
91510 1 
91510 1 
91510 1 

TCNM 

nglsample 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
4MDL 
cMDL 
<MDL 
CMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
CMDL 

3.37E+Ol 
CMDL 
<MDL 
CMDL 
cMDL 
CMDL 
CMDL 
<MDL 
cMDL 
cMDL 
CMDL 
cMDL 
<MDL 
CMDL 
CMDL 
<MDL 
CMDL 
<MDL 
cMDL 
<MDL 

cMDL 
<MDL 

CMDL 
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Table 3. Ambient Monitoring  Results of TCNM 

Site: VSD 

Log 
Number 

4 
10 
19 
20 
30 
39 
40 
50 
57 
66 
67 
75 
81 
88 
96 
105 
106 
114 
120 
130 
131 
139 
145 
152 
161 
162 
171 
177 
183 
193 
194 
202 
208 
214 
22  1 
232 
233 
24 1 
247 
253 
260 

Sample 

Identification 

VSD 
VSD 
VSD 

VSD 
VSD 

VSD 

VSD-C 

VSD-C 

VSD-7 
VSD-8 

VSD-8C 
VSD-9 
VSD-10 

VSDL-I I 
VSDL-12 
VSDL-13 

VSDL-I 3C 
VSDL-14 
VSDLI 5 
VSDLI 6 

VSDLI 7 
VSDLl8 
VSDLI 9 
VSDL20 

VSDL20C 
VSDL21 
VSDL22 
VSDL23 
VSDL24 

VS D  L24C 
VSDL25 
VSDL26 
VSDL27 
VSDL28 
VSDL29 

VSDL29C 
VSDL30 
VSDL31 
VSDL32 
VSDL33 

VSDLI 6-C 

Date 

Sampled 

6/30/01 
711 10 1 
71210 1 
71210 1 
71610 1 
71710 1 
71710 1 
71810 1 

711  310 1 
711 410 I 
711  410 1 
711 5/01 
711 610 1 
7/21/01 
712210 1 
712310 I 
712310 1 
712710 1 
7/29/01 
7/30/0 1 
7/30/0  1 
713 1 IO 1 
811 IO 1 
81610 1 
81710 1 
81710 1 
81810 1 
81910 1 
811 410 1 
811  510 1 
811  510 1 
811 6/01 
811 7/01 
8/22/01 
8/23/01 
812410 1 
8/24/01 
8/25/0  1 
8/28/01 
812910 1 
8/3010 I 

Date 

Analyzed 

71610 1 
71610 1 
71610 1 
71610 1 
711  310 1 
711 3/01 
711  310 1 
711  3101 
7/23/01 
712310 1 
712310 1 
7/23/01 
712310 1 
7/30/01 
7/30/0 1 
7/30/01 
7/30/0  1 
7/30/0 1 
816101 
81610 1 
81610 I 
81610 1 
81610 1 

811  6101 
811  610 1 
811  610 1 
811  610 1 
811  610 1 
8/23/01 
8/23/01 
8/23/01 
8/23/01 
8/23/01 
813010 1 
8/30/0  1 
8/30/01 
8/30/01 
8/30/01 
91510 1 
9/5/0 1 
91510 1 

TCNM 

nglsample 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 

9.60E+Ol 
<MDL 
<MDL 
DET 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 

<MDL 
<MDL 
<MDL 

<MDL 

<MDL 

<MDL 

I 9  



Table 3. Ambient Monitoring Results of TCNM 

Site: ARV 

Log 
Number 

5 
11 
21 
22 
31 
41 
42 
51 
58 
68 
69 
76 
82 
89 
97 
107 
108 
115 
121 
132 
133 
140 
146 
153 
163 
164 
172 
178 
184 
195 
196 
203 

' 209 
21 5 
222 
234 
235 
242 
248 
2 54 
261 

Sample 

Identification 

ARV 
ARV 
ARV 

ARV 
ARV 

ARV 

ARV-C 

ARV-C 

ARV-7 
ARV-8 

ARV-8C 
ARV-9 

ARV- 1 0 
ARVL-11 
ARVL-I 2 
ARVL-13 

ARVL-13C 
ARVL-I 4 
ARVLl5 
ARVLI 6 

ARVLI 7 
ARVLI 8 
ARVLI 9 
ARVL20 

ARVL20C 
ARVL21 
ARVL22 
ARVL23 
ARVL24 

ARVL24C 
ARVL25 
ARVL26 
ARVL27 
ARVL28 
ARVL29 

ARVL29C 
ARVL30 
ARVL31 
ARVL32 
ARVL33 

ARVLl6-C 

Date 

Sampled 

6/30/0 1 
7/1/01 
71210 1 
71210 1 
71610 1 
71710 1 
71710 I 
71810 1 
7/13/01 
711  410 1 
7/14/01 
711 510 1 
711 6/01 
7/21/01 
7/22/01 
712310 1 
712310 1 
7/27/01 
712910 1 
7/30/0 1 
7/30/01 
7/31/01 
811 IO 1 
81610 1 
81710 1 
81710 1 
81810 I 
81910 1 

811  410 I 
811 5/01 
811 5/01 
811  610 1 
811 7/01 
8/22/01 
8/23/01 
812410 1 
812410 1 
812510 1 
812810 1 
8/29/01 
8/30/0 1 

Date 
Analyzed 

71610 1 
71610 1 
71610 1 
71610 1 
711  310 1 
711 3/01 
711 3/01 
711 3/01 
712310 I 
712310 I 
712310 1 
712310 1 
712310 1 
7/30/01 

7/30/01 
7/30/0 I 
7/30/0 1 
8/.6/0 1 
81610 I 
81610 1 
81610 I 
8/6/01 
811  610 I 
811  610 1 
811  610 1 
811 610 1 
811  610 1 
812310 1 
812310 1 
812310 I 
8/23/01 
812310 1 
8/30/01 
8/30/0 I 
8/30/0 1 
8/30/0 1 
8/30/0 1 
9/5/0 1 
9/5/0 1 
9/5/0 1 

7130io I 

TCNM 

nglsample 

cMDL 

<MDL 

cMDL 

cMDL 

cMDL 
<MDL 
<MDL 
<MDL 
cMDL 
cMDL 
<MDL 

<MDL 

<MDL 

CMDL 

<MDL 

<MDL 
CMDL 
<MDL 
D ET 

<MDL 
<MDL 
<MDL 
CMDL 
cMDL 
CMDL 
<MDL 
CMDL 
<MDL 
cMDL 
cMDL 
<MDL 
<MDL 
cMDL 
cMDL 
cMDL 
cMDL 
cMDL 

cMDL 

cMDL 

CMDL 

<MDL 
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Table 3. Ambient Monitoring Results of TCNM 

Site: MET 

Log 
Number 

6 
12 
23 
24 
32 
43 
44 
52 
59 
70 
71 
77 
83 
90 
98 
109 
I10 
116 
122 
134 
135 
141 
147 
154 
165 
166 
173 
179 
185 
197 
198 
204 
21 0 
21  6 
223 
236 
237 
243 
249 
255 
262 

Sample 

Identification 

MET 
MET 
MET 

MET 
MET 

MET 

M ET-C 

M ET-C 

MET-7 
M ET-8 

M ET-8 C 
MET-9 
MET-10 

METL-I I 
METL-12 
METL-13 

METL-13C 
METL-14 
METLI 5 
METLI 6 

METLI 7 
METLI 8 
METLI 9 
METL20 

METL20C 
M ETL2 I 
METL22 
METL23 
METL24 

METL24C 
METL25 
METL26 
METL27 
METL28 
METL29 

METL29C 
METL30 
M ETL3  1 
METL32 
METL33 

METL16-C 

Date 

Sampled 

6130101 
711 10 1 
71210 I 
71210 I 
71610 I 
7/7/01 
71710 1 
71810 I 
711  310 1 
711  410 1 
711  410 1 
711 510 1 
711  610 1 
712 1/01 
712210 I 
712310 I 
7/23/01 
712710 1 
712910 1 
713010 1 
713010 1 
7/31 10 1 
8/1/01 
81610 1 
81710 1 
81710 1 
8/8/01 
81910 I 

811 4/01 
811 5/01 
811 510 I 
811  6101 
811 710 1 
812210 I 
812310 I 
812410 1 
812410 1 
8/25/01 
812810 1 
8/29/01 
8130101 

Date 

Analyzed 

71610 1 
7/6/01 
71610 I 
71610 1 
711  310 1 
711 3/01 
711 3/01 
711  310 1 
712310 1 
712310 1 
712310 1 
712310 1 
712310 1 
713010 1 
7/30/0  1 
713010 1 
713010 I 
713010 1 
81610 1 
81610 1 
81610 1 
8/6/01 
81610 1 
811  610 1 
811  610 1 
811  610 1 
811 6/01 
811  610 1 
812310 1 
8/23/01 
812310 1 
812310 1 
8123101 
8l30lO I 
8/30/0  1 
8130101 
8130101 
8/30/01 
915101 
91510 1 
91510 1 

TCNM 

nglsample 

<MDL 
CMDL 
<MDL 
<MDL 
<MDL 
CMDL 
CMDL 
<MDL 
<MDL 
<MDL 

CMDL 
CMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
CMDL 
CMDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
CMDL 
cMDL 
cMDL 
<MDL 
CMDL 
cMDL 
<MDL 
CMDL 
cMDL 
CMDL 
CMDL 

CMDL 

<MDL 

CMDL 
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Table 4. Ambient Monitoring Results of MIC 

Site: ARB 

Log 
Number 

I 
2 
13 
14 
25 
26 
27 
28 
51 
52 
65 
66 
67 
68 
92 
93 
104 
105 
117 
118 
119 
120 
141 
142 
153 
154 
165 
166 
181 
182 
193 
194 
195 
196 
21 7 
21 8 
229 
230 
242 
243 
244 
245 

Sample 

Identification 

ARB-F 
ARB-B 
ARB-F 
ARB-B 
ARB-F 
ARB-B 

ARB-C-F 
ARB-C-B 
ARB-F 
ARB-B 
ARB-F 
ARB-B 

ARB-C-F 
ARB-C-B 
ARB-F 
ARB-B 
ARB-7F 
ARB-7B 
ARB-8F 
ARB-8B 

ARB-8CF 
ARB-8CB 
ARB-SF 
ARB-9B 
ARB-1 OF 
ARB-1 OB 

ARBMI 1 -F 
ARBMI 1 -B 
ARBMl2-F 
ARBM 12-B 
ARBMl3-F 
ARBM 1 3-8 

ARBMI 3-FC 
ARBMI 3-BC 
ARBMl4-F 
ARBM 14-8 
ARBMI 5-F 
ARBM 1 5-8 
ARBMl6-F 
ARBM 1 6-B 

ARBMI 6-FC 
ARBMI 6-BC 

Date 

Sampled 

613010 I 
6130101 
711 IO 1 
711 10 I 
71210 I 
71210 I 
71210 I 
71210 I 
71610 1 
71610 1 
71710 1 
71710 1 
71710 1 
71710 1 
71810 1 
71810 1 
711  310 I 
711  3101 
7/14/01 
7114101 
711 4/01 
7114101 
711 510 1 
71 1 510 I 
711 610 1 
711  610 1 
712  110 I 
712 1 IO 1 
712210 1 
7/22/01 
712310 I 
712310 1 
712310 1 
712310 1 
712410 I 
712410 I 
712910 I 
712910 I 
713010 I 
7/30/0 1 
7/30/0 I 
713010 1 

Date 

Analyzed 

71910 I 
719101 
71910 I 
71910 1 
711 1/01 
711 1/01 
711  1101 
711 1 I01 
711  710 1 
711  710 1 
711  710 1 
711  710 1 
711  710 I 
711  710 1 
711 810 1 
711 810 I 
712510 I 
712510 I 
712510 I 
712510 I 
712510 1 
712510 1 
712510 1 
712 510 I 
7/25/01 
712510 1 
7/31/01 
7/31/01 
7/31/01 
7/31/01 
811 IO 1 
811 IO 1 
811 IO 1 
811 IO 1 
811 IO 1 
811 /o 1 
81610 1 
8/6/01 
81610 1 
81610 1 
81610 1 
816101 

MIC 

pglsample 

<MDL 

<MDL 
<MDL 

CMDL 
CMDL 
<MDL 
<MDL 
cMDL 
DET 
DET 

<MDL 
<MDL 
DET 
DET 
DET 

CMDL 
CMDL 
<MDL 
cMDL 

<MDL 
<MDL 
cMDL 
CMDL 
<MDL 
CMDL 
CMDL 
<MDL 

<MDL 

cMDL 
<MDL 
<MDL 
<MDL 
CMDL 
<MDL 
<MDL 
<MDL 
cMDL 
cMDL 
<MDL 
CMDL 
<MDL 
<MDL 
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Table 4. Ambient  Monitoring Results of MlC 

Site ARB-Continued 

Log Sample  Date Date  MIC 
Number identification 

266 
267 
278 
279 
290 
291 
303 
304 
305 
306 
328 
329 
340 
34  1 
352 
353 
365 
366 
367 
368 
389 
390 
40  1 
402 
41  3 
41  4 
427 
428 
44  1 
442 
443 
444 
465 
466 
477 
478 
489 
490 
502 
503 

ARBMI 7-F 
ARBM  1  7-B 
ARBMI 8-F 
ARBMI 8-B 
ARBMI 9F 
ARBMI 9B 
ARBM20F 
ARBM20B 

ARBM20FC 
ARBM20BC 
ARBM2  1  F 
ARBM21  B 
ARBM22F 
ARBM22B 
ARBM23F 
ARBM23B 
ARBM24F 
ARBM24B 

ARBM24FC 
ARBM24BC 
ARBM25F 
ARBM25B 
ARBM26F 
ARBMZGB 
ARBM27F 
ARBM27B 
ARBM28F 
ARBM28B 
ARBM29F 
ARBM29B 

ARBM29FC 
ARBM29BC 
ARBM30F 
ARBM30B 
ARBM31  F 
ARBM31  B 
ARBM32F 
ARBM32B 
ARBM33F 
ARBM33B 

Sampled 

7/31/01 
7/31/01 
811 10 1 
811  IO1 
81610 I 
81610 1 
81710 1 
81710 I 
81710 I 
81710 1 
81810 I 
81810 1 
81910 1 
81910 I 
8/14/01 
811 410 1 
811 510 1 
81 1 510 1 
811 510 I 
811 510 1 
811  610 I 
811 610 1 
811  710 1 
811  710 1 
812210 1 
812210 1 
812310 1 
812310 1 
812410 1 
812410 1 
812410 1 
812410 1 
812510 1 
8/25/0  1 
812810 1 
812810 1 
812910 1 
8/29/0 I 
813010 1 
8/30/0 I 

Analyzed 

81710 1 
81710 1 
8/7/01 
81710 1 

811 3/01 
811 3/01 
811 3/01 
8/13/0  1 
811 3/01 
811  310 I 
811 4/01 
811 4/01 
811  410 I 
811 4/01 
812210 1 
8/22/01 
8/22/01 
8/22/01 
812210 1 
8/22/01 
8/22/01 
8/22/01 
812210 1 
812210 1 
812910 1 
8/29/01 
812910 1 
812910 1 
8/31/01 
8/31/01 
813 1 IO 1 
8/31/01 
8/31/01 
813 1 IO 1 
91610 1 
91610 1 
91610 1 
91610 1 
91610 1 
9/6/0  1 

pglsample 

cMDL 
cMDL 
<MDL 
cMDL 
<MDL 
cMDL 
<MDL 
cMDL 
cMDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
cMDL 
cMDL 
cMDL 
<MDL 
cMDL 
cMDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
D ET 

cMDL 
DET 

<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
<MDL 
cMDL 
cMDL 
<MDL 

1 
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Table 4. Ambient Monitoring Results of MIC 

Site: CRS 

Log 
Number 

3 
4 
15 
16 
29 
30 
31 
32 
55 
56 
69 
70 
71 
72 
94 
95 
107 
108 
121 
122 
123 
124 
143 
144 
155 
1 56 
169 
170 
183 
184 
197 
198 
199 
200 
21 9 
220 
231 
232 
246 
247 
248 
249 

Sample 

Identification 

CRS-F 
CRS-B 
CRS-F 
CRS-B 
CRS-F 
CRS-B 

CRS-C-F 
CRS-C-B 
CRS-F 
CRS-B 
CRS-F 
CRS-B 

CRS-C-F 
CRS-C-B 

CRS-F 
CRS-B 
CRS-7F 
CRS-7B 
CRSSF 
CRS-8B 

CRS-8CF 
CRS-8CB 
C RS-9 F 
C RS-9B 
CRS-?OF 
CRS-1OB 

CRSMI I - F  
CRSMI  1-8 
CRSMl2-F 
CRSMl2-B 
CRSMl3-F 
CRSMI  3-8 
CRSMl3FC 
CRSMI 3-BC 
CRSM  14-F 
CRSM14-B 
CRSMI 5-F 
CRSMl5-8 
CRSMI 6-F 
CRSM16-B 

CRSM16-FC 
CRSMI 6-BC 

Date 

Sampled 

6/30/01 
6/30/01 
711 101 
711 IO I 
7/2/0 1 
71210 1 
71210 I 
71210 1 
71610 I 
71610 I 
71710 1 
71710 1 
71710 1 
7/7/01 
71810 1 
71810 1 

711 3/01 
711  310 I 
711 4/01 
7/14/01 
711  410 1 
711 410 1 
711  510 1 
711 510 1 
711 6/01 
711  610 1 
7/21/01 
712 I IO 1 
7/22/01 
712210 1 
712310 1 
7/23/01 
712310 1 
7/23/01 
712410 1 
712410 1 
712910 1 
712910 1 
7/30/01 
7/30/0 1 
7/30/0 1 
7/30/0 1 

Date 

Analyzed 

7/9/01 
7/9/0 1 
7/9/01 
71910 1 
711  1101 
711  1101 
711  1101 
711 1/01 
71 1 710 1 
711 7/01 
711  7101 
711  7101 
711  710 1 
711 7/01 
711  810 1 
711 810 1 
7/25/01 
7/25/0 1 
712510 1 
712510 1 
712510 1 
712510 1 
712 510 1 
712510 1 
7/25/01 
7/25/01 
7/31/01 
7/31101 
713 I 10 1 
713 1 10 1 
8/1/01 
811 IO 1 
811 IO 1 
811 IO 1 
8/1/01 
811 IO I 
81610 1 
,81610 1 
81610 '1 
81610 1 
81610 1 
81610 1 

M IC 
pglsample 

cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
DET 

<MDL 
D ET 

<MDL 
D ET 

<MDL 
D ET 

<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
cMDL 
cMDL 
<MDL 
cMDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
CMDL 
cMDL 
<MDL 
<MDL 
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Table 4. Ambient Monitoring Results of MIC 

Site: CRS-Continued 

Log 
Number 

268 
269 
280 
281 
293 
294 
307 
308 
309 
31 0 
330 
33 1 
342 
343 
354 
355 
369 
370 
371 
372 
39 1 
392 
403 
404 
41 5 
41 6 
429 
430 
445 
446 
447 
448 
467 
468 
479 
480 
49 1 
492 
504 
505 

Sample 

Identification 

CRSMI 7-F 
CRSMI 7-B 
CRSMI 8-F 
CRSMl8-B 
CRSMI  9F 
CRSMl9B 
CRSM20F 
CRSM20B 

CRSM20FC 
CRSM20BC 
CRSM21 F 
CRSM21 B 
CRSM22F 
CRSM22B 
CRSM23F 
CRSM23B 
CRSM24F 
CRSM24B 

CRSM24FC 
CRSM24BC 
CRSM25F 
CRSM25B 
CRSM26F 
CRSM26B 
CRSM27F 
CRSM27B 
CRSM28F 
CRSM28B 
CRSM29F 
CRSM29B 

CRSM29FC 
CRSM29BC 
CRSM30F 
CRSM30B 
CRSM31 F 
CRSM31 B 
CRSM32F 
CRSM32B 
CRSM33F 
CRSM33B 

Date 

Sampled 

7131101 
713 1 IO 1 
8/1/01 
8/1/01 
81610 I 
81610 I 
81710 I 
81710 I 
8/7/01 
81710 1 
81810 1 
8/8/01 
81910 1 
81910 1 
8/14/01 
8/14/01 
811 510 1 
811 510 1 
811 5/01 
811 510 1 
811  610 1 
811 6/01 
81j7101 
811  710 1 
8/22/01 
8/22/01 
812310 1 
812310 I 
812410 1 
812410 1 
812410 I 
8/24/01 
8/25/01 
8/25/01 
812810 1 
8/28/01 
8/29/01 
812910 1 
8130101 
8/30/01 

Date 

Analyzed 

81710 1 
81710 1 
8/7/01 
81710 1 

811  310 I 
811 3/01 
811  310 1 
811  310 1 
811  310 1 
811  3101 
811  410 1 
811 4/01 
8/14/01 
811 4/01 
812210 1 
8/22/01 
8/22/01 
812210 1 
8/22/01 
812210 1 
812210 1 
812210 1 
8122101 
8/22/01 
812910 1 
812910 1 
812910 1 
812910 I 
813 1 IO 1 
813  110 1 
813 1 IO 1 
8/31/01 
813 1 IO 1 
813 1 10 1 
9/6/01 
9/6/0 I 
91610 1 
91610 1 
91610 1 
9/6/01 

25 

MIC 

pglsample 

<MDL 
<MDL 
<MDL 
CMDL 
<MDL 
cMDL 
<MDL 
cMDL 
<MDL 
cMDL 
cMDL 
<MDL 
<MDL 
cMDL 
cMDL 
<MDL 
cMDL 
cMDL 
cMDL 
<MDL 
cMDL 
cMDL 
<MDL 
<MDL 
cMDL 
cMDL 
cMDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
cMDL 
<MDL 
cMDL 
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Table 4. Ambient Monitoring  Results of MIC 

Site: MVS 

Log 
Number 

5 
6 
17 
18 
33 
34 
35 
36 
57 
58 
73 
74 
75 
76 
96 
97 
109 
1 I O  
125 
126 
127 
128 
145 
146 
157 
158 
171 
172 
185 
186 
20 I 
202 
203 
204 
22 1 
222 
233 
234 
250 
251 
252 
253 

Sample 

dentification 

MVS-F 
MVS-B 
MVS-F 
MVS-B 
MVS-F 
MVS-B 

MVS-C-F 
MVS-C-B 
MVS-F 
MVS-B 
MVS-F 
MVS-B 

MVS-C-F 
MVS-C-B 
MVS-F 
MVS-B 
MVS-7F 
MVS-7B 
MVS-8F 
MVS-8B 

MVS-8CF 
MVS-8CB 
MVS-SF 
MVS-9B 

-MVS-1 OF 
MVS-1OB 

MVSMI I -F 
MVSMI 1 -B 
MVSM 12-F 
MVSMl2-B 
MVSMl3-F 
MVSMl3-B 

MVSMI 3-FC 
MVSMI 3-BC 
MVSM14-F 
MVSM14-B 
MVSMl5-F 
MVSMI 5-B 
MVSMI 6-F 
MVSMl6-B 

MVSMI 6-FC 
MVSM 16-BC 

Date 

Sampled 

6/30/0  1 
6/30/0  1 
711 10 1 
711 IO 1 
71210 1 
71210 I 
71210 1 
71210 1 
71610 1 
71610 1 
71710 1 
71710 I 
71710 1 
71710 1 
7/8/0  1 
71810 1 
711 3/01 
711  310 1 
711  410 1 
711 410 I 
711 410 1 
711 410 1 
711 510 1 
711 510 1 
711  610 1 
711 610 1 
712 1 IO 1 
712 1 /O 1 
7/22/01 
712210 1 
712310 I 
712310 1 
712310 1 
7/23/01 
712410 I 
7/24/0 I 
712910 1 
712910 1 
7/30/01 
7/30/01 
7/30/01 
7/30/01 

Date 

Analyzed 

71910 1 
7/9/0  1 
7/9/0  1 
7/9/01 
711 I 101 
711 I IO1 
711 I I01 
711 I I01 
711  710 1 
711  710 1 
711  710 1 
711 710 1 
711  710 I 
711  710 1 
711  810 I 
711 810 I 
7/25/0  1 
712510 1 
7/25/0 I 
7/25/0  1 
7/25/0 I 
712510 1 
712510 I 
712510 1 
712510 1 
7/25/01 
713 1 IO I 
713 1 IO 1 
713 1 IO I 
713 I10 1 
8/1/01 
811 IO 1 
811 IO 1 
8/1/01 
811 IO 1 
8/1/01 
81610 1 
81610 1 
81610 I 
81610 1 
81610 1 
81610 1 

M IC 

pglsample 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
D  ET 

<MDL 
DET 

<MDL 
DET 

<MDL 
<MDL 
<MDL 
DET 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 

<MDL 
<MDL 

<MDL 
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Table 4. Ambient  Monitoring  Results of MIC 

Site: MVS-Continued 

Log 
Number 

270 
27 1 
282 
283 
295 
296 
31 1 
31 2 
31 3 
314 
332 
333 
344 
345 
356 
357 
373 
374 
375 
376 
393 
394 
405 
406 
41 7 
41 8 
43 1 
432 
449 
450 
451 
452 
469 
470 
48 1 
482 
493 
494 
506 
507 

Sample 

Identification 

MVSMI 7-F 
MVSMI 7-B 
MVSMI 8-F 
MVSMl8-B 
MVSMI 9F 
MVSMI 9B 
MVSM20F 
MVSM20B 

MVSM20FC 

MVSM2 1 F 
MVSM21 B 
MVSM22F 
MVSM22B 
MVSM23F 
MVSM23B 
MVSM24F 
MVSM24B 

MVSM24FC 
MVSM24BC 
MVSM25F 
MVSM25B 
MVSM26F 
MVSM26B 
MVSM27F 
MVSM27B 
MVSM28F 
MVSM28B 
MVSM29F 
MVSM29B 

MVSM29FC 
MVSM29BC 
MVSM30F 
MVSM3OB 
MVSM31 F 
MVSM3 1 B 
MVSM32F 
MVSM32B 
MVSM33F 
MVSM33B 

MVSM~OBC 

Date 

Sampled 

7/31/01 
713  1101 
811 IO I 
811 10 1 
81610 I 
81610 1 
8/7/01 
81710 1 
8/7/01 
81710 1 
81810 1 
81810 1 
81910 1 
81910 1 
811 4/01 
811  410 1 
811 5/01 
811 5/01 
811 5/01 
811 5/01 
811 610 1 
811 6/01 
811 7/01 
811  710 1 
8/22/01 
8/22/01 
812310 1 
812310 1 
812410 I 
812410 1 
812410 I 
812410 1 
8/25/01 
8/25/01 
812810 1 
812810 1 
8/29/01 
8/29/01 
8/30/0 1 
8/30/0 1 

Date 

Analyzed 

8/7/01 
8/7/01 
81710 I 
81710 1 
811  310 I 
811  310 1 
811  310 1 
811  310 1 
811 3/01 
811  310 1 
811  410 I 
811  410 1 
811 410 1 
811 4/01 
812210 1 
8122101 
812210 1 
812210 1 
812210 1 
8/22/01 
8/22/01 
812210 1 
8/22/01 
812210 1 
812910 1 
8/29/01 
812910 1 
812910 1 
8/31 IO 1 
8/31/01 
8/31/01 
8/31/01 
813 1 IO1 
8/31/01 
91610 I 
91610 1 
91610 1 
91610 I 
91610 1 
91610 1 

MIC 

pglsample 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
CMDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
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Table 4. Ambient Monitoring Results of MIC 

Site: VSD 

Log 
Number 

7 
8 
I 9  
20 
37 
38 
39 
40 
59 
60 
77 
78 
79 
80 
98 
99 
111 
112 
129 
130 
131 
132 
147 
148 
159 
160 
173 
174 
187 
188 
205 
206 
207 
208 
223 
224 
235 
236 
254 
255 
256 
257 

Sample 
dentification 

VSD-F 
VSD-B 
VSD-F 
VSD-B 
VSD-F 
VSD-B 

VSD-C-F 
VSD-C-B 
VSD-F 
VSD-B 
VSD-F 
VSD-B 

VSD-C-F 
VSD-C-B 
VSD-F 
VSD-B 
VSD-7F 
VSD-7B 
VSD-8F 
VSD-8B 

VSD-8CF 
VSD-8CB 
VSD-SF 
VSD-9B 
VSD-I OF 
VSD-1 OB 

VSDMI I -F 
VSDMI 1 -B 
VSDMI 2-F 
VSDM12-B 
VSDMl3-F 
VSDMI 3-B 

VSDMI 3-FC 
VSDMI 3-BC 
VSDMl4-F 
VSDMl4-B 
VSDMI 5-F 
VSDMl5-8 
VSDMI 6-F 
VSDMI 6-B 

VSDMI 6-FC 
VSDMI 6-BC 

Date 
Sampled 

6/30/0 I 
6/30/0 I 
7/1/01 
711 IO 1 
71210 I 
71210 1 
71210 1 
71210 1 
71610 1 
71610 1 
71710 1 
71710 1 
71710 1 
71710 1 
71810 1 
71810 I 

711 3/01 
711 3/01 
711  410 1 
711  410 1 
711 410 1 
7/14/01 
711  510 1 
711 5/01 
711 610 1 
711  610 I 
712 1 IO I 
712 I IO I 
7/22/01 
712210 1 
712310 I 
7/23/01 
7/23/01 
712  310 I 
712410 1 
7/24/01 
7/29/0 1 
712910 1 
7/30/0 1 
7/30/01 
7/30/01 
7/30/01 

Date 
Analyzed 

71910 1 
71910 I 
71910 1 
7/9/01 
711 1/01 
711 1/01 
711 I IO 1 
711 1 IO 1 
711  710 1 
7/17/01 
711 8/01 
711 8/0 1 
711  810 1 
7/18/01 
711  810 I 
711  810 1 
7/25/01 
712510 1 
712510 1 
7/25/01 
712510 1 
712510 1 
712510 I 
712510 1 
712510 I 
712510 1 
7/31/01 
7/31 /O I 
7/31/01 
7/31 IO 1 
8/1/01 
811 IO 1 
811 IO 1 
8/1/01 
811 IO 1 
811 10 1 
81610 1 
81610 1 
81610 1 
81610 1 
81610 1 
81610 1 

MIC 

pglsample 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
DET 

<MDL 
D ET 

<MDL 
DET 

' <MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
XMDL 
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Table 4. Ambient Monitoring Results of MIC 

Site:  VSD-Continued 

Log 
Number 

272 
273 
284 
285 
297 
298 
31  5 
31 6 
317 
31  8 
334 
335 
346 
347 
358 
359 
377 
378 
379 
380 
395 
396 
407 
408 
41  9 
420 
433 
434 
453 
454 
455 
456 
47 1 
472 
483 
484 
495 
496 
508 
509 

Sample 

Identification 

VSDMl7-F 
VSDMl7-B 
VSDMI 8-F 
VSDMI 8-B 
VSDMl9F 
VSDMl9B 
VSDM20F 
VSDM20B 

VSDM20FC 
VSDM20BC 
VSDM21  F 
VSDM21  B 
VSDM22F 
VSDM226 
VSDM23F 
VSDM23B 
VSDM24F 
VSDM24B 

VSDM24FC 
VSDM24BC 
VSDM25F 
VSDM25B 
VSDM26F 
VSDM26B 
VSDM27F 
VSDM27B 
VSDM28F 
VSDM28B 
VSDM29F 
VSDM29B 

VSDM29FC 
VSDM29BC 
VSDM3OF 
VSDM30B 
VSDM31  F 
VSDM31  B 
VSDM32F 
VSDM32B 
VSDM33F 
VSDM33B 

Date 

Sampled 

7/31/01 
713 1 IO 1 
811 IO 1 
8/1/01 
81610 1 
81610 1 
81710 1 
81710 1 
8/7/01 
8/7/01 
81810 1 
81810 1 
81910 1 
8/9/01 

811  410 I 
811  410 1 
811  510 I 
811 510 I 
811 510 I 
811 5/01 
811 6/01 
811  610 1 
811 710 1 
811 7/01 
8/22/01 
812210 1 
812310 1 
812310 1 
8/24/01 
812410 1 
812410 I 
812410 1 
812510 1 
8/25/01 
812810 1 
812810 1 
8/29101 
812910 1 
8/30/01 
8/30/01 

Date 

Analyzed 

81710 I 
8/7/01 
81710 1 
81710 1 
811  310 1 
811 310 I 
811  310 1 
811  310 1 
811  310 1 
811  310 1 
811  410 1 
811  410 I 
8/14/01 
811  410 1 
8/22/01 
812210 I 
812210 1 
812210 1 
8/22/01 
812210 1 
8/22/01 
812210 1 
812210 1 
8/22/01 
812910 I 
8/29/01 
812910 1 
812910 1 
8/31/01 
813 1 IO 1 
813 1 IO 1 
8/31101 
813 1 IO 1 
813 1 IO 1 
91610 1 
91610 1 
916101 
91610 I 
91610 1 
91610 1 

MIC 

pglsample 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
cMDL 
<MDL 
<MDL 
<MDL 
CMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
cMDL 
cMDL 
cMDL 
<MDL 
<MDL 
<MDL 
cMDL 
cMDL 
cMDL 
<MDL 
<MDL 

<MDL 
<MDL 
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Table 4. Ambient  Monitoring  Results of MIC 

Site: ARV 

Log 
Number 

9 
10 
21 
22 
41 
42 
43 
44 
61 
62 
81 
82 
83 
84 
100 
101 
113 
114 
133 
134 
135 
136 
149 
150 
161 
162 
175 

,176 
189 
I90 
209 
21 0 
21 I 
21 2 
225 
226 
237 
238 
258 
259 
260 
261 

Sample 

Identification 

ARV-F 
ARV-B 
ARV-F 
ARV- B 
ARV-F 
ARV-B 

ARV-C-F 
ARV-C-B 

ARV-F 
ARV-B 
ARV-F 
ARV-B 

ARV-C-F 
ARV-C-B 

ARV-F 
ARV-B 
ARV-7F 
ARV-7B 
ARV-8 F 
ARV-8B 

ARV-8CF 
ARV-8CB 
ARV-SF 
ARV-9B 
ARV-1 OF 
ARV-I OB 

ARVMI 1 -F 
ARVM I 1 -B 
ARVMI 2-F 
ARVM 12-B 
ARVMI 3-F 
ARVM 13-8 

ARVMI 3-FC 
ARVMI 3-BC 
ARVM 14-F 
ARVM 14-8 
ARVMI 5-F 
ARVMI 5-B 
ARVMI 6-F 
ARVM 1 6-B 

ARVMI 6-FC 
ARVMI 6-BC 

Date 

Sampled 

6/30/0 I 
6/30/0 I 
7/1/01 
7/1/01 
71210 1 
7/2/01 
7/2/01 
71210 1 
71610 1 
71610 I 
71710 I 
71710 1 
71710 I 
71710 1 
71810 1 
71810 1 

711 3/01 
711 3/01 
711  4101 
7/14/01 
7/14/01. 
7/14/01 
711 510 1 
711 5/01 
711  610 1 
711 6/01 
712 1 IO 1 
7/21/01 
712210 I 
712210 1 
712310 1 
712310 1 
712310 I 
712310 1 
712410 I 
712410 1 
712910 I 
712910 1 
7/30/0 1 
7/30/0 1 
7/30/01 
7/30/0 1 

Date 

Analyzed 

71910 I 
71910 1 
7/9/01 
71910 I 
711 1/01 
711 1 IO1 
711 1 IO1 
711 1 IO1 
711  710 1 
711 7/01 
711 8/01 
711 8/01 
711  810 I 
711 8/01 
711 8/01 
711 8/01 
712510 1 
712510 1 
712510 I 
7/25/01 
712510 1 
7/25/0 1 
7/25/01 
7/25/01 
712510 I 
712 510 I 
7/31/01 
713 1 IO 1 
7/31/01 
713 1 IO I 
8/1/01 
811 IO 1 
811 10 1 
811 10 I 
811 10 1 
811 IO 1 
81610 I 
81610 1 
8/6/01 
81610 1 
81610 1 
81610 1 

MIC 

pglsample 

cMDL 
cMDL 
cMDL 
CMDL 
cMDL 
CMDL 
<MDL 
cMDL 
cMDL 
cMDL 

cMDL 

cMDL 

D ET 

D ET 

D ET 
CMDL 
CMDL 
<MDL 
cMDL 
cMDL 
CMDL 
CMDL 
cMDL 
cMDL 
cMDL 
<MDL 
cMDL 
cMDL 
cMDL 
CMDL 
cMDL 
cMDL 
cMDL 
cMDL 
cMDL 
cMDL 
cMDL 
cMDL 
CMDL 
cMDL 
cMDL 
cMDL 
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Table 4. Ambient  Monitoring  Results of MIC 

Site: ARV-Continued 

Log 
Number 

2 74 
275 
286 
287 
299 
300 
31 9 
320 
32 1 
322 
336 
337 
348 
349 
360 
361 
381 
382 
383 
384 
397 
398 
409 
41 0 
42 1 
422 
435 
436 
457 
458 
459 
460 
473 
474 
485 
486 
497 
498 
51 0 
51 1 

Sample 

Identification 

ARVMI 7-F 
ARVMI 7-B 
ARVMI 8-F 
ARVMI 8-B 
ARVM 1 9F 
ARVMI 9B 
ARVM2OF 
ARVM20B 

ARVM20FC 
ARVM20BC 
ARVM21 F 
ARVM2 I B 
ARVM22F 
ARVM22B 
ARVM23F 
ARVM23B 
ARVM24F 
ARVM24B 

ARVM24FC 
ARVM24BC 
ARVM25F 
ARVM25B 
ARVM26F 
ARVM26B 
ARVM27F 
ARVM27B 
ARVM28F 
ARVM28B 
ARVM29F 
ARVM29B 

ARVM29FC 
ARVM29BC 
ARVM30F 
ARVM30B 
ARVM31 F 
ARVM3 1 B 
ARVM32F 
ARVM32B 
ARVM33F 
ARVM33B 

Date 

Sampled 

713 1 IO1 
713 1 IO 1 
811 10 1 
811 IO I 
81610 I 
8/6/01 
8/7/01 
8/7/01 
81710 1 
81710 I 
81810 1 
8/8/01 
8/9/01 
8/9/01 
811 4/01 
811 4/01 
811 510 1 
811  510 1 
811 5/01 
811 510 1 
811 610 I 
811  610 1 
811 7/01 
811  710 1 
8/22/01 
812210 1 
8/23/01 
8/23/01 
812410 1 
812410 1 
812410 1 
812410 1 
812  510 1 
812 510 1 
812810 1 
8/28/01 
812910 1 
8/29/01 
8/30/0 1 
8/30/01 

Date 

Analyzed 

81710 1 
81710 1 
81710 1 
81710 1 
811 3/01 
811  310 1 
811  410 1 
811  410 1 
811  410 1 
811 410 I 
811  410 1 
811  410 1 
811 410 I 
8/14/01 
812210 1 
812210 1 
812210 1 
8/22/01 
812210 1 
812210 1 
812210 1 
812210 1 
812210 1 
812210 1 
812910 1 
8/29/01 
8/29/01 
812910 I 
813 1 IO 1 
813 1 IO 1 
8/31/01 
8/31/01 
8/31/01 
813 1 IO1 
91610 1 
91610 1 
91610 1 
91610 1 
91610 1 
91610 1 

MIC 

pglsample 

<MDL 
<MDL 
<MDL 

<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
CMDL 
<MDL 

<MDL 

<MDL 

<MDL 

<MDL 
<MDL 
CMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
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Table 4. Ambient  Monitoring Results of MIC 

Site: MET 

Log 
Number 

I 1  
12 
23 
24 
45 
46 
47 
48 
63 
64 
85 
86 
87 
88 
102 
103 
115 
116 
137 
138 
139 
140 
151 
152 
163 
164 
177 
178 
191 
192 
21 3 
214 
21 5 
21 6 
227 
228 
239 
240 
262 
263 
264 
265 

' Sample 

Identification 

MET-F 
M ET-B 
M ET-F 
MET-B 
M  ET-F 
M  ET-B 

M  ET-C-F 
M  ET-C-B 
MET-F 
M  ET-B 
M  ET-F 
M  ET-B 

MET-C-F 
MET-C-B 
M  ET-F 
M ET-B 
MET-7F 
MET-7B 
METSF 
M  ET-8 6 

MET-8CF 
MET-8C6 
MET-SF 
MET-9B 
MET-1 OF 
MET-1 OB 

METMII-F 
METM 1 1 -B 
METM 12-F 
METM  12-8 
M  ETM 1 3-F 
METMl3-B 

METMI 3-FC 
METMI 3-BC 
METM 1 4-F 
METM14-B 
METMl5-F 
METM  15-6 
METMl6-F 
METM 16-B 

METM 1 6-FC 
METMI 6-BC 

Date 

Sampled 

6/30/0 1 
6/30/0 1 
7/1 IO 1 
711  101 
71210 1 
71210 1 
71210 1 
71210 1 
71610 1 
71610 1 
71710 1 
71710 1 
71710 1 
71710 1 
71810 1 
71810 1 

711 3/01 
711 3/01 
711 410 1 
7/14/01 
7/14/01 
7/14/01 
711 5/01 
711 5/01 
711  610 1 
711  610 1 
7/21/01 
712 1 IO 1 
712210 1 
712210 1 
7/23/01 
7123101 
712310 1 
712310 I 
712410 1 
712410 I 
712910 I 
712910 1 
7/30/0 1 
7130101 
7/30/0 1 
7/30/0 1 

Date 

Inalyzed 

71910 1 
71910 1 
71910 1 
7/9/01 
711 1/01 
711 I IO1 
711 1/01 
711 I IO1 
7;17/01 
711  710 I 
711  810 1 
711  810 1 
711  810 1 
711 8/01 
711  810 I 
711  810 1 
712510 I 
712510 1 
7/25/01 
712510 1 
7/25/01 
712510 I 
712510 1 
712510 1 
712510 1 
712510 1 
7/31/01 
713 I IO 1 
713 1 IO 1 
713 1 IO 1 
811 /01 
811101 
811 IO 1 
811 IO 1 
811 IO I 
8/1/01 
81610 1 
81610 1 
81610 1 
81610 1 
81610 1 
8/6/01 

M IC 
pglsample 

<MDL 
<MDL 
cMDL 
cMDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
D ET 

cMDL 
DET 

<MDL 
DET 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
cMDL 
cMDL 
cMDL 
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Table 4. Ambient Monitoring Results of MIC 

Site: MET-Conintued 

Log 
Number 

276 
277 
288 
289 
30 1 
302 
323 
324 
325 
326 
338 
339 
350 
35 1 
362 
363 
385 
386 
387 
388 
399 
400 
41 I 
41  2 
423 
424 
437 
438 
46 1 
462 
463 
464 
475 
476 
487 
488 
499 
500 
51  2 
51  3 

Sample 

Identification 

METMI 7-F 
METM 1 7-B 
METMI 8-F 
METM 1 8-B 
METMISF 
METMl9B 
METM20F 
METM20B 

METM20FC 
METM20BC 
METM21  F 
METM21 B 
METM22F 
METM22B 
METM23F 
METM23B 
METM24F 
METM24B 

METM24FC 
METM24BC 
METM25F 
METM25B 
METM26F 
METM26B 
METM27F 
METM27B 
METM28F 
METM28B 
METM29F 
METM29B 

METM29FC 
METM29BC 
METM30F 
METM30B 
METM31 F 
METM31  B 
METM32F 
METM32B 
METM33F 
METM33B 

Date 

Sampled 

7/31/01 
713 1 IO I 
811 10 1 
811 IO 1 
81610 1 
81610 1 
81710 1 
81710 1 
81710 1 
81710 1 
81810 1 
81810 1 
81910 1 
81910 1 

8/14/01 
8/14/01 
811 5/01 
811  510 1 
81 A 510 I 
811 5/01 
811 610 1 
811 6/01 
811 7/01 
811  710 1 
8122101 
8122101 
8/23/01 
8123101 
812410 1 
812410 1 
812410 1 
812410 1 
812510 1 
812510 1 
812810 1 
812810 1 
812910 1 
812910 I 
813010 1 
813010 1 

Date 

4nalyzed 

81710 1 
81710 1 
81710 1 
81710 1 

811  310 1 
811  310 I 
811  410 1 
811  410 1 
811  410 1 
811  410 1 
8/14/01 
811  410 1 
811  410 1 
811  410 1 
812210 1 
812210 1 
812210 I 
812210 I 
812210 1 
812210 1 
812210 1 
812210 1 
812210 1 
812210 I 
812910 1 
812910 1 
812910 1 
812910 1 
813 1 IO 1 
813 1 10 1 
813 1 10 1 
8/31/01 
8/31/01 
813 1 IO 1 
91610 1 
91610 1 
91610 1 
91610 I 
91610 1 
91610 1 

MIC 

pglsample 

<MDL 
CMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
cMDL 
cMDL 
<MDL 

33 



Ambient Monitoring  Notes 

If the  analytical result is 2 MDL and c EQL it is reported in the  table as 
detected (DET). Levels 2 EQL are  reported  as  the actual measured value 
and are  reported  to  three  significant  figures. 

Site  location i.d.: 
ARB: APCD monitoring site in Bakersfield 
CRS: Cotton Research Station 
MVS: Mountain View School 
VSD: Vineland  School  District 
ARV: Arvin High School 
MET: Mettler  Fire  Station 

Sample  Identification:' 
T: designates  the  charcoal cartridges 
L: designates  the XAD-4 
M: designates  the XAD-7 
C: is the  collocated site 
F or B: for  the MIC represents the front and  back cartridges. 
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Table 5: Laboratory  Spiking Solutions Results 

I I ipiking 
iolution: 80 nglrnl total DCP 

Date  cDCP  %Recovery  tDCP  %Recovery 

715 

87.15  34.86  88.28  35.31 914 
85.23 34.09  87.48 34.99 8/28 
89.18 35.67  89.53 35.81 8/20 
97.73  39.09  97.15  38.86 811 3 
87.55  35.02  87.50  35.00 813 
79.50 31 B O  77.65  31.06 7/27 
81.58  32.63  81.98  32.79 711 9 
71.93  28.77  71.78  28.71 711 1 
66.00 26.40  63.75  25.50 

Average 
9.51  3.80  10.23  4.09 Std Dev 
82.87  33.15  82.79  33.1 1 

4 pglrnl 
MlTC  %Recovery  Date I 
2.80 
2.92 
3.33 
3.41 
3.48 
3.84 
3.51 
3.34 
3.35 

3.33 
0.31 

70.00 
73.00 
83.25 
85.25 
87.00 
96.00 
87.75 
83.50 
83.75 

716 
711 3 
7/23 
7/30 
816 
811 6 
8/24 
8/30 
916 

7.76 I 83.28 

40 nglrnl 
TC  NM 

31.01 
32.41 
NA 

35.74 
33.08 
31.27 
26.93 
28.56 
30.56 

31.20 
2.71 

%Recovery I Date 

77.53 
81.03 
NA 

89.35 
82.70 
78.18 
67.33 
71.40 
76.40 

77.99 I 
6.76 I 

719 
711 1 
711 6 
711 9 
7/25 
713 1 
811 
816 
811 3 
8/22 
8/27 
8/29 
914 
916 

0.20 pg/rnl 
MIC  %Recovery 

ND 

0.21 
34.50  0.07 
140.50 0.28 

NA 

143.50  0.29 
149.00  0.30 
1  18.00 0.24 
119.50  0.24 
133.00 0.27 

NA  ND 
109.00 0.22 
91 .oo 0.1 8 

224.50  0.45 
24.00 0.05 
104.50 

0.23 
52.60  0.1 1 

115.92 
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Table 6: Laboratory Method Blank Results 

Date cDCP tDCP  MlTC Date TC NM 
t 

715 
711 1 
711 9 
7/27 
813 

811 3 
8/20 
8/28 
914 

CMDL 
<MDL 
<MDL 
<MDL 
CMDL 
<MDL 
CMDL 
CMDL 
<MDL 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 

cMDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 

716 CMDL 
711 3 <MDL 
7/23 <MDL 
7/30 <MDL 
816 CMDL 
811 6 <MDL 
8/24 eMDL 
8/30 CMDL 
916 <MDL 

I 

Date  MIC 

719 <MDL 
711 1 <MDL 
711 6 CMDL 
711 9 <MDL 
7/25 CMDL 
713 1 <MDL 
811 CMDL 
816 <MDL 

811 3 <MDL 
8/22 <MDL 
8/27 CMDL 
8/29 <MDL 
914 <MDL 
916 <MDL 
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Table 8: Field Spikes 

Date 

0.26 16.73 6.69 11.63 4.65 Standard  Deviation 
I .92  85.14  34.06  79.86 31.94 Average 

1.99  76.28  30.51 78.10  37.24 217 ARBT28FS 8128 
2.1 1  92.08  36.83 89.35  35.74  149 ARBTl9FS 811 3 

1.54 67.25  26.9  64.10 25.64  27 ARB-S 711 1 

vglml nglml nglml Identification 
MlTC %Recovery tDCP %Recovery cDCP Log Number Sample 

7/27 . 2.03 104.98  41.99 87.88  35.1  5 85  ARBT-11FS 

Date %Recovery TCNM Log Number Sample 
Identification nglml 

711 3 
7/30 
811 6 
8/30 

' ARB-S 
ARBL-11 FS 
ARBLI 9FS 
ARBL28FS 

27 
85 
149 
21 7 

21.87 
28.01 
21.41 
27.4 

54.68 
70.03 
53.53 
68.50 

I 
Average 

8.79 3.52 Standard Deviation 
61.68 24.67 

~ ~~ ~ ~~ 

Date %Recovery MIC  Log Number Sample 
identification pglml 

711 6 
713 1 
811 3 
8/29 

ARB-FS 
ARBMl1-FSF 
ARBMI 9FS 

ARBM28FSF 

53 
167 
292 
425 

0.24 
0.23 

NA-broke 
0.133 

120.00 
113.50 

NA 
66.50 

Average 
29.20 0.06 Standard Deviaton 
100.00 0.20 

See Table 10 for spiking information. * Field spike results are corrected for the respective unspiked collocated sample. a3 

%Recovery I Background + 
38.50 

ARBt#84 50.75 
ARB#26 

ARB#218 49.75 
ARB#148 52.75 , 

I 

47.94 I 
6.41 I 

Background 

ARB#26 
ARB1 I 1 #84 
ARBLI 9#148 
ARBL28#218 

Background 

ARB-F#51 
ARBM  1 1 -F#l65 

ARBM28FM27 

# 
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Table 9: Trip Spikes 

7/27 
811 3 
8/28 

T Sample Log Number 
Identification 

ARB-Trip S 

224 ARBT27TS 
No number Trip Spike 

46 
ARBT-11 TS 91 

I I 
Average 

Standard Deviation 

cDCP 
nglml 

19.99 
27.82 
29.13 
32.68 

%Recovery . 

pglm I mglml 
%Recovery M  ITC %Recovery tDCP 

49.98 
69.55 

40.00 1.6  50.08 20.03 

50.25  2.01  80.20  32.08  81.70 
54.25  2.17 71 . I5  28.46  72.83 
51 5 0  2.06  69.45  27.78 

27.41 
6.25 0.25 12.67  5.07  13.38  5.35 

49.00 I .96  67.72  27.09  68.51 

Date %Recovery TCNM Log Number Sample 
~~ ~~ ~ ____ 

Identification nglml 

7/13 
713 0 
811 6 
8/30 

ARB-Trip S 

Trip Spike 
ARBL28TS 

ARBL-1 ITS 
46 
92 

No number 
224 

31.41 
37.83 
38.1  1 
CMDL 

78.53 
94.58 
95.28 

NA 

Average 
9.48 3.79  Standard Deviation 
89.46  35.78 

Date %Recovery MIC Log Number Sample 
Identification pglml 

711 9 
ARBM  1 1 -TS 713 1 

106.50  0.213 90 ARB-TSL 

130.00  0.26 439 ARBM28TS  8/29 
NA 0.963 No Number Trip Spike 811 3 

94.50 0.1  89 180 

Average 0.41 11 0.33 
Standard  Deviation 0.37 18.06 
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Table I O :  Laboratory Spikes 

Date 

711 1 
7/27 

8/28 
811 3 

Average 
Std  Dev 

cDCP 

51.75  2.07  75.88 30.35 75.45 30.18 

40.50  1.62  58.40 23.36 58.05 23.22 
38.00 1.52  48.18 19.27  50.38 20.15 

m/ml nglml nglml 
%Recovery MKC %Recovery tDCP %Recovery 

28.64 51 25  2.05  71.35  28.54  71.60 

25.55 
7.1 5 0.29 12.59 5.04 11.69  4.68 
45.38 1 .B2 63.45  25.38  63.87 

Date %Recovery MIC Date %Recovery TCNM 
nglml pg/ml 

711 3  29.31 

148.00 0.296 8/29 30.78 12.31 8/30 
NA 0.923 811 3  97.78 39.1 1 811 6 

. 99.00  0.198 713 1  79.45 31.78 7/30 
127.00 0.254 711 6  73.28 

Spiked values are as follows for all field, trip and laboratory cartridges: 
(3 ml extract) 
80 ng/ml DCP(40 ng/ml each isomer) and 4.0 pglml MlTC 
40.0 ng/ml TCNM 
0.20 pg/ml MIC 

28.13 
0.34  28.34 I  I .34 
0.42  70.32 
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Table 11: Trip Blanks 

I Date I SampleID Log Number I cDCP tDCP MITC I Date I Sample ID Log Number I TCNM I Date 

715 
711 1 
711 9 
7/27 
813 

811 3 
8/20 
8/28 
914 

Trip Blank 
ARB-Trip 
ARB-7 TB 

ARBT-11TB 
ARBTl5-TB 
ARBT20TB 
ARBT23TB 
ARBT27TB 
ARBT33TB 

25 
45 
54 
92 
123 
167 
186 
225 
256 

<MDL 
CMDL 
cMDL 
CMDL 
CMDL 
CMDL 
CMDL 
cMDL 
CMDL 

cMDL 
CMDL 
cMDL 
CMDL 
CMDL 
CMDL 
CMDL 
CMDL 
CMDL 

CMDL 

ARB-7  TB 7/23 CMDL 
ARB-Trip 7/13 CMDL 
Trip Blank 716 

CMDL 816 ARBL15-TB 
CMDL 8/16 

ARBL33TB 916 CMDL 
ARBL28TB 8/30 CMDL 
ARBL23TB  8/24 CMDL 
ARBUOTB 

CMDL ARBL-11TB 7/30 

25 

916  CMDL 256 
8/29  CMDL 225 
8/22  CMDL  186 
8/13  CMDL 167 
816 <MDL  123 
7/31 CMDL 91 
7/25 CMDL  54 
7/19 CMDL 45 
7/11 CMDL 

Sample ID Log Number I MIC 

Trip Blank-FB 
ARB-TB 
ARB-7TB 

ARBMI 1-TB 
ARBMl5-TB 
ARBMZOTB 
ARBM23TB 
ARBM28TB 
ARBM33TB I 49/50 

89 
106 
179 
241 
327 
364 
440 
50 1 

CMDL 
cMDL 
<MDL 
<MDL 
CMDL 
<MDL 
CMDL 
CMDL 
CMDL 
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Appendix A: 

Standard Operating Procedure for DCP and MlTC Analysis 
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.: 

I. SCOPE 

The method uses resin tubes and a  gas chromatographlmass selective detector 
for  the determination of I ,3- dichloropropene (Telone) and methyl isothiocyanate 
(MITC), one  of the breakdown products  of Metam-Sodium, for application and 
ambient air sample analysis. The  Department of Pesticide Regulation (DPR) 
asked the Air Resources Board (ARB)  to do ambient and application monitoring 
of  Telone and MlTC  at  a  requested  quantitation limit of 0.5 pg/m3 for MITC. 

2. SUMMARY OF METHOD 

Coconut based charcoal tubes are  placed on the sampler for 24 hours at 3.0 
liters  per  minute (LPM) flow rate. The samples are stored in an  ice chest or 
refrigerator  until extracted with 3 ml of dichloromethane (DCM). The  injection 
volume is I pl. A gas chromatograph with a mass selective detector in the 
selected ion monitoring (SIM) mode is  used for analysis. 

3. INTERFERENCESlLlMlTATlONS 

The primary interference encountered with the previous method was the 
presence of the  MlTC near the cis-DCP. The retention time  difference is only 
about 0.05 minutes and even operating  in SIM mode, similar ions  are  detected 
by the instrument. This makes it  difficult  to  accurately quantitate if both cis-DCP 
and MITC  are present. The  installation  of a different column than that used in 
the previous method resolved the  issue and easily separates the target 
compounds. As with any method, additional interferences may  be caused by 
contaminants  in solvents, reagents, glassware and other processing apparatus 
that  can  lead to discrete artifacts or elevated baselines. Method blanks,  both 
solvent and  resin, must be run concurrently with each batch of samples to  detect 
any possible interferences. 

4. EQUIPMENT AND CONDITIONS 

C. Instrumentation: 

Hewlett-Packard 6890 Series gas chromatograph 
Hewlett-Packard 5973 Network mass selective detector 
Hewlett-Packard 6890 Enhanced Parameters ALS 

MS Transfer line: 2800C 
Injector: 210 "C, Splitless, Liner 4 mm straight liner with glasswool. 
Column: Restek Rtx-200, 60 meter, 320 pm  i.d., I .5 pm  film  thickness. 

GC Temperature Program: Oven initial 40 oC, hold 4 min. Ramp to 220 "C 
@ 12 "C/min., hold 1 min., ramp to  240 "C @ 20 "Clmin., hold 2.0 min. 029 
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Retention time: cis-DCP= I I .63 min.,  trans-DCP=  12.10  min., 
MITC=12.23 min. 

Splitter open @ 1 .O min. 
Flows: Column: He,  1.6 ml/min, 9.1  psi.  (velocity:  32cmlsec) 
Splitter: 50 ml/min. 

Mass Spectrometer: Electron Ionization 
Selective Ion Monitoring: dichloropropene: 75 (quant. Ion I OO%), 11 0 
(qual. Ion 30%); methyl isothiocyanate: 73 (quant. Ion lOO%), 72 (qual. 
Ion 46%). Tuning: PFTBA on masses  69,  219,  502. 

C. Auxiliary Apparatus 

I. Precleaned vials, 8 ml capacity with teflon caps. 
2.  Whatman filters, 0.45 pm 
3. Disposable syringes, 3 mi 
4. Sonicator 
5. GC  vials with septum caps. 

C. Reagants 

1. Dichloromethane, Pesticide grade or better. 
2.  1,3  -Dichloropropene (cis- and trans- mixture), Chem Service PS- I 

3. Methyl Isothiocyanate, Chem Service MET-221AI 99.5% 
4. Coconut charcoal  sorbent tubes, SKC, Fullerton, CA  #226-09. 

52,  99 (+) % or equiv. 

5. ANALYSIS OF SAMPLES 

1.  A daily manual tune shall be performed using PFTBA.  The instrument 
is tuned using masses:  69,  219, 502. The criterion for the tune are the 
peak widths at % the peak height, 0.60 5 0.05, and the criteria for 
relative abundance: 69:l OO%, 21 9:lOO-I 20%,  and  502:  7-1  2%. 

2. It is  necessary to analyze a solvent blank with each batch of samples. 
The blank must be  free of interferences. A solvent blank must  be 
analyzed after  any sample  which  may result in possible carry-over 
contamination. 

3. A 5-point calibration curve shall be analyzed with each  batch of 
samples. For  dichloropropene the analysis is calibrated at IO, 20, 40, 
60,  100 ng/ml cis and trans. For methyl isothiocyanate the calibration 
is  at 0.5, I .O, 2.0,  3.0, 5.0 pg/ml. 
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4. With each batch  of  samples analyzed, a  laboratory blank and a 
laboratory control  spike  will  be run concurrently. A laboratory blank is 
an unexposed charcoal  tube prepared  and analyzed the same way 
the field samples  are analyzed. A laboratory  control spike is a 
charcoal tube  spiked with a known amount  of  standard. The control 
sample  is prepared and analyzed  the same way as the field samples. 
Laboratory check samples should have recoveries that are  at least 
70% of the theoretical  spiked value. 

5. A DCP calibration check sample of I O  ng/ml is run after  the calibration 
and  every 10 samples and at  the  end of each sample batch. The 
calibration check for MlTC is 0.75 pg/ml.  The  value of the check must 
be within 230 (the  standard deviation) or 21 0% of  the expected value, 
whichever is greater. If the calibration check is outside the  limit, then 
those samples in  the batch after the last  calibration check that was 
within the limit  need  to  be reanalyzed. 

6. Score and snap  the sample tube, transfer  the  charcoal into a 8 ml vial. 
(Save the  back-up bed for future analysis if necessary.) Rinse the 

tube with 3.0 mi of DCM into the extraction vial. Cap and place the vial 
in the sonicator  for I hour. 

7. Filter the samples  using  a 3 ml syringe and 0.45 pm  filter directly into a 
GC vial and cap securely. 

8. The  atmospheric  concentration is calculated  according to: 

Conc (ng/m3) = Extract Conc (nglml) X 3 mi / Air Volume Sampled (m3) 

6. QUALITY ASSURANCE 

A. Instrument  Reproducibility 

The reproducibility  of  the instrument and analytical  method was 
established by analyzing  five(5) I .O pi injections of dichloropropene and 
methyl isothiocyanate  standard at  three concentrations (low,  mid,  and 
high  range). The  low, mid and high concentrations of dichloropropene 
were IO, 40 and 100 ng/ml, ,respectively. The low, mid and high 
concentrations of  methyl isothiocyanate were 0.5, 2.0 and 5.0 pg/ml, 
respectively. 
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B. Calibration 

The five-point calibration curve is constructed for each  compound using 
linear regression analysis. A curve cannot be  used if its correlation 
coefficient is less than 0.995. 

C. Calibration Check 

A calibration check control is run after the calibration and every 10 
samples and at  the end of the sample batch to verify the system is in 
calibration. The value of  the check  must  be within 230 (the standard 
deviation) or 21 0% of  the expected value, whichever is greater. If the 
calibration check is outside the limit, then those samples preceding the 
out of limit check need to be reanalyzed. 

D. Minimum Detection Limit 

Detection limits are based  on US EPA MDL calculation. Using the 
analysis of seven (7) replicates of a low-level matrix spike, the method 
detection limit (MDL)  and the estimated quantitation limit (EQL) for 1.,3- 
dichloropropene is calculated by:  MDL = 3.14*(std dev values), where  std 
dev = the  standard deviation of the concentration calculated for  the seven 
replicate spikes. For dichloropropene, the MDL is 2.0 ng/ml for each 
isomer. EQL, defined as 5*MDL, is IO ng/ml based on a 3 ml extraction 
volume. For methyl isothiocyanate, the MDL is 0.04 pg/ml with an EQL of 
0.22 pg/ml. Results above the EQL are reported to 3 significant figures. 
Results below EQL but above the MDL are reported as DET (detected) 
and results less  than  the MDL are ND (nondetect). 

E. Collection and Extraction Efficiency (Recovery) 

The target compounds at a low and high level are spiked on charcoal 
tubes (3 at each concentration). The spiked tubes are placed on field 
samplers with airflows of 3 LPM for 24 hours. The  samples are extracted 
.with DCM and prepared as described in section 5, #6-7. The  average 
percent recovery should be 2 20% of the expected value. Normal 
recoveries for DCP were found to  be greater than 90%. Normal 
recoveries for  MlTC are greater than 85%. 

F. Storage Stability 

Storage stability studies were  completed in the previous analysis and not 
continued further  here. All analyses are to be  completed within 4  days  of 
receipt. 
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G. Breakthrough 

No breakthrough  analysis was done for DCP. The breakthrough was 
checked for MlTC  since the field sampling flow rate was set to 3 LPM. 
The recovery of charcoal  tubes spiked  at 5.0 pglml was greater than 85% 
with no  MlTC  detected  in the secondary beds. 

H. Safety 

This procedure does not  address all of the safety concerns associated 
with chemical analysis. It is the responsibility of  the  analyst to establish 
appropriate  safety and health practices. For hazard information and 
guidance refer to  the material safety data sheets (MSDS) of any 
chemicals  used  in  this procedure. 
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Appendix B: 

Standard Operating Procedure for TCNM Analysis 
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I .  SCOPE 

The current method is for the analysis of trichloronitromethane (TCNM) using a 
gas  chromatographlrnass selective detector. The procedure is for  the analysis of 
application and ambient air monitoring of TCNM using XAD-4 resin tubes. The 
Department of Pesticide Regulation (DPR) asked the Air Resources  Board 
(ARB) to analyze for TCNM during agriculturaktructural application with a 
requested quantitation limit of 1 .O pg/rn3  and  ambient monitoring with a 
quantitation limit of 0.1 pg/m3. 

2. SUMMARY OF METHOD 

Resin tubes, XAD-4, are placed on the sampler for 24 hours at a flowrate of 0.1 
liters per minute (LPM or 100 mLPM). The samples are stored in an ice chest or 
refrigerator until extracted with 3 ml of dichlorornethane (DCM). The injection 
volume  is 1 pl. A gas  chromatograph with a mass selective detector in the 
selected ion monitoring (SIM) mode is used for analysis. 

3. INTERFERENCESlLlMlTATlONS 

Interferences may be caused by contaminants in solvents, reagents, glassware 
and other processing apparatus that can lead to discrete artifacts or elevated 
baselines. A method blank, including both solvent and resin, must be analyzed 
with  each batch  of samples to detect any possible interferences. 

4. EQUIPMENT AND CONDITIONS 

A. Instrumentation: 

Hewlett-Packard 6890 Series gas  chromatograph 
Hewlett-Packard 5973 Network  mass selective detector 
Hewlett-Packard 6890 Enhanced  Parameters ALS 

MS Transfer line: 2800C 
Injector: 21OoC, Splitless, Liner 4 mm straight liner with glass wool. 
Column:  Restek Rtx-200, 60 meter, 320 pm i.d., I .5 pm film thickness. 

GC Temperature Program:  Oven initial 40°C, hold 4 min. Ramp to 220°C 

12"C/min., hold I min.,  ramp to 240°C @ 2O0C/min., hold 2.0 min. 
Retention time: TCNM 11.93 min. 

@ 

Splitter open @ 1 .O min. 
Flows: Column:  He, I .6 ml/min, 9.1 psi. (velocity: 32cm/sec) 
Splitter: 50 ml/min. 

066 
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Mass Spectrometer: Electron Ionization 
Selective Ion Monitoring: trichloronitromethane: I 17 (quant. ion I OO%), 
I19 (qual. ion 98%); Tuning: PFTBA on masses 69,219,502. 

B. Auxiliary Apparatus 

I Precleaned vials, 8 mi capacity with teflon caps. 
2 Whatman filters, 0.45 pm 
3 Disposable syringes, 3 ml 
4 Sonicator 
5 GC vials with septum caps. 

C. Reagants 

I Dichloromethane, Pesticide grade or better. 
2 Trichloronitromethane, Chem Service PS-4, 98.8% 
3 XAD-4 resin sorbent tubes, 400/200mg. SKC, Fullerton, CA. 

5. ANALYSIS OF SAMPLES 

1 A daily manual tune shall be performed using PFTBA. The instrument 
is tuned  using masses:  69,  219,  502. The criterion for  the  tune are the 
peak widths at 1/2 the peak height, 0.60 5 0.05, and  the criteria for 
relative abundance; 69:l OO%, 219:lOO-120%, and 502: 7-1 2%. 

2 It is necessary to analyze a solvent blank with each batch  of samples. 
The blank must be free of interferences. A solvent blank must be 
analyzed after any sample  which may result  in  possible carry-over 
contamination. 

3 A 5-point calibration curve shall be analyzed with each batch of 
samples. For the ambient studies the calibration will be 0.5-50.0 
ng/mL and for  the application studies 50.0-500 nglmL. 

4 A calibration check  sample of 7.5 nglml is run, after the calibration and 
every IO samples  and at the end of the sample batch. The value of 
the calibration check  must be within 530 (the  standard deviation) or 
- +IO% of the expected value whichever is greater. If  the calibration 
check  is outside this limit, then those samples in  the batch after the 
last calibration check that was within limits need to  be reanalyzed. 

5 With each batch of samples  analyzed, a laboratory blank and a 
laboratory control spike will be  run concurrently. A laboratory blank is 
XAD-4 extracted and analyzed the same way as the samples. A . 
laboratory control spike is  XAD-4 spiked with a known amount of 
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standard. The laboratory control sample is extracted and analyzed the 
same  way as the samples. Laboratory control samples should have 
recoveries that are greater than or equal to 70% of  the theoretical 
spiked value. 

Score and snap the sample resin tube, transfer the front bed  of the 
resin tube into a 8 ml vial. (Save the back-up bed  for future analysis if 
necessary.) Rinse the  tube with 3.0 ml of DCM into the extraction vial. 
Cap and place the vial in  the sonicator for 1 hour. 
Filter the samples using 0.45 pm filter attached to a 3 ml syringe 
directly into a GC vial and cap securely. 

The atmospheric concentration is calculated according to: 

Conc (ng/m3) = Extract Conc (ng/ml) X 3 ml / Air  Volume  Sampled (m3) 

6. QUALITY ASSURANCE 

A. Instrument Reproducibility 

The reproducibility of the instrument and analytical method  was 
established by analyzing five (5) I .O p1 injections of trichloronitromethane 
standard at three concentrations (low, mid, and high). The low, mid  and 
high concentrations were  5, 20 and 50 nglml, respectively. 

B. Calibration 

A five-point calibration curve is made ranging from 5.0 ng/ml to 50.0 ng/ml 
for ambient and 50 ng/ml to 500 nglml for application. 

C. Calibration Check 

A calibration check  sample is  run after the calibration, after every IO 
samples and  at the end of  the sample batch to verify the system is in 
calibration. The value of  the check must be within 530 (the standard 
deviation) or +IO% of the expected value whichever is larger. If the 
calibration check  is outside the limit, then those samples in the batch after 
the last calibration check that was within the limit need to be reanalyzed. 
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D. Minimum Detection Limit 

The  detection  limit is  based on US EPA MDL calculation. Using the 
analysis  of seven (7) replicates of  a low-level matrix spike, the method 
detection limit (MDL), and the estimated quantitation  limit (EQL) for 
trichloronitromethane is calculated by: MDL = 3.14*(std dev values) where 
std dev = the standard deviation of  the concentration calculated for the 
seven  replicate spikes. For TCNM the MDL is  3.96 ng/sample (I .32 
nglml). EQL, defined as 5*MDL, is  19.8 nglsample (6.60  ng/mL) based 
on  a 3 ml extraction volume. Results are  reported  to 3 significant figures. 
Results below EQL  but  above  the MDL are  reported as DET (detected) 

and  results less than the MDL are reported as ND (nondetect). 

E. Collection and Extraction Efficiency (Recovery) 

Trichloronitromethane at a  low and  high level  are spiked on  XAD-4 tubes 
(3 at  each concentration). The spiked tubes  are  placed on field samplers 
with airflows of 100 mLpm for 24 hours. The samples are extracted with 
DCM  and prepared as described  in section 5, #6-7.  The average percent 
recovery  of  trichloronitromethane should be 20% of the expected value. 
The  recoveries  both  for the low and high  levels are greater than 80.0%. 

F. Storage Stability 

Storage stability was  set up  for  a 4-week study. Three (3) XAD-4 tubes 
each  were spiked at the low and high-end concentrations. The tubes 
were  stored  in  the  freezer  until analyzed. At  the low-end concentrations (5 
nglml),  the recovery for  the  three spikes averaged 106.8 percent, ranging 
from  103.68 to 113.68 percent. The average  percent recovery peaked 
after  fourteen days and  was  at the lowest after 28 days. At the high end 
(50 ng/ml),  the recovery for  the three spikes averaged 90.237 percent, 
ranging  from 88.904 to 91.996 percent. The average percent recovery 
peaked  at 14 days and  was at  the lowest at 20 days. 

H. Breakthrough 

The  previous analysis of trichloronitromethane (ARB #A51 69-43) was for 
4 hour  sampling  at I .O LPM,in SeptemberlOctober, 1986. The current 
study for ambient monitoring for 24 hours will require a low sample flow 
rate to meet the requested EQL. A  breakthrough analysis study was 
conducted. The flow rates tested were 1.0, 0.5, 0.2  and 0.1 Lpm.  To 
meet the EQL and minimize breakthrough possibility, the flow rate for the 
field  sampling will  be  at  100 mLpm. 
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H. Safety 

This procedure does not  address all of the safety concerns associated 
with chemical analysis. It is  the responsibility of the analyst to establish 
appropriate safety and health practices. For hazard information and 
guidance refer to the material safety data sheets (MSDS) of any 
chemicals used in  this  procedure. 
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Appendix C: 

Standard Operating Procedure for MIC Analysis 

56 



California Environmental  Protection  Agency 

0EAir  Resources Board 
- 

Standard Operating Procedure 
Sampling and Analysis of Methyl  Isocyanate in 

Application and Ambient Air  using High 
Performance Liquid Chromatography with a 

Fluorescence Detector 

Special Analysis Section 
Northern Laboratory Branch 

Monitoring and Laboratory Division 

06/25/01 version 

Approved by: 

Russell Grace, Manager 
Special Analysis  Section 

57 



1. SCOPE 

The analysis of methyl isocyanate (MIC), a degradation product of the soil 
fumigant  metam-sodium,  is based on OSHA Method 54 using  a high- 
performance liquid chromatograph with a fluorescence detector. This method 
analyzes application  and  ambient  air samples for MIC using XAD-7 resin tubes 
coated with 1-(2-pyridyl) piperazine,  a derivatizing  agent. The  Department of 
Pesticide Regulation (DPR) asked the Air  Resources Board (ARB) to do ambient 
monitoring of MIC  at a  requested quantitation limit of 0.05 pg/m3 and application 
monitoring at a  quantitation  limit  of  0.1 pg/m3. 

2. SUMMARY OF METHOD 

Resin tubes, XAD-7 coated with 1-(2-pyridyl)piperazine, are  placed on the 
sampler for  24 hours  at a  flowrate  of 75 milliliters per minute (mLPM.). The 
samples are stored in  an  ice chest or refrigerator until  extracted with 3 ml of 
acetonitrile (ACN). The injection  volume  is 0.01 mL. A  high  performance  liquid 
chromatograph (HPLC)  with  a fluorescence detector is used for  the analysis. 

3. INTERFERENCESlLlMlTATlONS 

Interferences may be caused by contaminants in solvents, reagents, glassware 
and other processing  apparatus  that  can lead to discrete artifacts or elevated 
baselines. For this method  the  derivatizing agent, 1-(2-pyridyl)piperazine, is  an 
additonal  factor in possible  interfences.  A method blank, including  both solvent 
and resin, must be analyzed with each batch of samples to  detect any possible 
interferences. 

4. EQUIPMENT AND CONDITIONS 

A. instrumentation: 

Dionex LC20 Chromatography Module 
Dionex GP50 Gradient Pump 
Dionex AS40 Autosampler 
Dionex RF-2000 Fluorescence Detector: 240 nm excitation, 370 nm 
emission. 
Sensitivity: medium; Gain: I. 

Eluant: Acetonitrile (ACN) and 25  mM Ammonium Acetate (NH4 AC), pH 
6.1. Gradient: 5% ACN/95% NH4AC to 30%ACN/70% NH4AC in 20 
minutes. Flowrate: 1 .O mL/min. 

Column: Restek Ultra PFP, 4.6 mm i.d. x 250 mm, 5 pm. 
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B. Auxiliary Apparatus 

I Precleaned vials, 8 ml capacity with teflon caps. 
2 Whatman filters, 0.45 pm 
3 Disposable syringes, 3 ml 
4 Sonicator 
5 Dionex Polyvials with filter caps, 0.5 mL. 

C.  Reagants 

I Acetonitrile, HPLC/Pesticide  grade or better. 
2 Ammonium Acetate, 99.99%. 
3 Glacial Acetic Acid, HPLC Grade  or better. 
4 Nanopure Water,  Type I 
5. 1 -(2-Pyridyl)piperazine, 99.5+%  or better. 
6. Methyl Isocyanate,  Chem Service #0-2179, 99+%. 
7. XAD-7 resin sorbent tubes, coated with.l-(2-pyridyl)piperazine. 

Supelco ORB0 657, 80/40 mg, Bellefonte, PA. 

5. ANALYSIS OF SAMPLES 

I The  instrument is equilibrated for approximately one (I) hour before 
analysis of samples.  Check that  the volume in the eluant reservoirs is 
sufficient for-the sample batch. 

2 It  is  necessary to analyze a solvent blank and a resin blank with each 
batch of samples to ascertain the presence of possible interferences. 

3 A 6-point calibration curve is analyzed with each batch of samples. 
For  the  ambient and application studies the calibration will be 0.01 3 to 
0.260 pg/mL of  the purified MIC  derivative.  (See section 6.0 B for the 
preparation of  the purified derivative.) 

4 A calibration check sample of 0.078 pg/ml is run after the calibration 
and every IO samples  and  at the end  of the sample batch. The value 
of  the-calibration check must be within 230 (the standard deviation) or 
- +I 0% of the expected value, whichever is greater. If  the calibration 
check  is outside this limit  then those samples in  the batch after the last 
calibration check that was within limits need to be reanalyzed. 

5 With each batch  of samples analyzed, a laboratory resin blank and a 
laboratory control spike will be run concurrently. A laboratory blank is 
XAD-7 extracted and analyzed the same  way as the samples. A 
laboratory control spike is XAD-7 spiked with a known  amount of MIC. 
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The laboratory  control sample is extracted and analyzed the same 
way as  the  samples. 

6 Score and snap  the sample resin tube, transfer  the  resin  into an 8 ml 
vial. (Save  the  second tube for future analysis if necessary.) Rinse 
the tube with 3.0 ml of ACN into the extraction vial. Cap and place the 
vial in the sonicator  for 1 hour. 

7 Filter the samples  using 0.45 pm  filter  attached  to  a 3 mi syringe 
directly  into  a  Dionex sampling vial and cap securely. Cap and 
refrigerate the remaining solution vial if  necessary  for  further analysis. 

8 The  atmospheric concentration is calculated according to: 

Conc (pg/m3) = Extract Conc (pglml) X 3 ml I Air Volume Sampled (m3) 

6. QUALITY ASSURANCE 

A. Instrument  Reproducibility 

The  reproducibility  of  the  instrument  has  been established by analyzing 
five (5) injections  of  MIC-derivative standard at three concentrations (low, 
mid, and high). The low, mid, and  high concentrations were 0.013, 0.078 
and  0.260 pg/mI, respectively. 

B. Purified  Derivative  and Calibration 

I. The purified  MIC derivative  is prepared as described in OSHA 
Method  54, section 3.3.1. A stock  standard is prepared by 
dissolving  the MIC derivative into ACN. The derivative is 
expressed as free MIC by multiplying  the amount of MIC urea 
weighed by the conversion factor 0.2590. (See OSHA Method 
54, section 3.3.2) 

2. A six  (6)-point  calibration curve is  made  at 0.013, 0.026, 0.052, 
0.078. 0.134, and 0.260 pg/ml of the MIC derivative. 

C. Calibration Check 

A calibration check  sample is run after the calibration,  after every 10 
samples and at  the end of  the sample batch  to  verify  the system is  in 
calibration. The value  of the check must be  within 530 (the standard 
deviation) or 210% of the expected value, whichever is larger. If the 
calibration check  is  outside the limit,  then  those samples in  the  batch after 
the last calibration check that was within the  limit need to be reanalyzed. 

075 
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D. Minimum Detection Limit 

The detection limit is  based  on US EPA MDL calculation. The  method 
detection limit (MDL)  and the estimated quantitation limit (EQL) for methyl 
isocyanate is calculated by the analysis of seven (7) replicates of a low- 
level matrix spike. The MDL = 3.14*(std dev  values),  where std dev = the 
standard deviation of the concentration calculated for  the seven replicate 
spikes. For MIC the  MDL is 0.009 pglsample (0.003 pg/mL). EQL, 
defined as 5*MDL,  is 0.045 pg/sample (0.015 pg/mL)  based on a 3 mi 
extraction volume. Results above the EQL are reported to 3 significant 
figures. Results below EQL but above the MDL are reported as DET 
(detected) and results less than the MDL are reported as ND (nondetect). 

E. Collection and Extraction Efficiency (Recovery) ' 

Methyl isocyanate at a low and high level are spiked on  XAD-7 tubes. 
The spiked tubes are placed on field samplers  with airflows of 75  mLpm 
for  24 hours. The samples  are extracted with  ACN  and prepared as 
described in section 5, #6-7. The recovery of MIC for this method  is  low, 
ranging 50% to 70%. At concentrations above 1 .O pg/mL the recovery is 
greater  than 70%. 

F. Storage Stability 

Storage stability will be  run concurrent with analysis of samples. 

I. Breakthrough 

A low sample flow rate is required for this method  and optimization of the 
bed weights with the derivatizing agent is necessary to capture the MIC 
and minimize interference. 

H. Safety 

This procedure  does not address all of  the safety concerns associated 
with chemical analysis. It is the responsibility of  the analyst to establish 
appropriate safety and health practices. For  hazard information and 
guidance refer  to  the material safety data sheets  (MSDS) of any 
chemicals used  in this procedure. 
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APPENDIX I l l  

Field Data Sheets for MIC 
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APPENDIX IV 

Field Data Sheets for Chloropicrin 
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Field Data  Sheets for MlTC and I ,3-Dichloropropene 
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Pesticide  Ambient  Sampling  Procedures 
For  Adsorbent  Tubes 

Overview: 
-Collect samples for 24 hour periods; Four sampling periods per week per site; Five sampling 
sites plus an urban background site (e.g.I  ARB Bakersfield station). 

-Collect a collocated sample from each  site  on the second or third sampling period per week. 

-Submit 1 trip blank per week, per cartridge type. 

-With the trip blank there normally will be 31 samples  shipped per week, per cartridge type. 

-4 field spikes will be run at the ARB site (time collocated exactly with the ambient sample. 
The field spikes will be distributed over the monitoring period  (e.g.I 1 per week every other 
week). A trip spike will also accompany  each field spike.  These field and  trip spikes will be 
logged in and shipped along with the regular samples. The field and trip spikes will be kept 
on dry ice during transport to and storage in the field. 

-All samples are stored either in an ice-chest on drv ice or in a freezer. 

-The field log sheet is filled out as the sampling is conducted. The originals stay in the field 
binder. Please include a copy with sample shipments. All QA samples must be logged onto 
the log sheet. 

-The chain of custody (COC) forms are filled out prior to sample shipment; the originals are 
shipped with the samples; make and retain copies if  desired (not necessary). 

-(Disregard if samples are driven back to Sacramento)  The  samples are shipped by UPS, next 
day delivery, to 13'h and T. This is normally done  each  Monday. The original chain of 
custody sheets must  accompany the samples. The  samples are shipped on 5 pounds of dry 
ice. Review the COCs  and log sheet to insure that all documentation is correct and that  the 
appropriate QA  samples  have been included. 

Sampling  Procedure: 
Materials that will be needed on  the roof to conduct the sampling include: 

-Clip board with log sheets 
-pencils/pens 
-sample labels 
-sample cartridges 
.-end caps 
-plastic test tubes 
-0 to 100 ccpm mass flow meter (MFM) with battery 
-0 to 5 Lpm mass flow meter (MFM) with battery 



Figure out your route  for sampling the six locations and try to  keep this  the same throughout 
the study. In general, try to  make  each sampling period 24 hours;  e.g., if start time is 1l:lO 
then end time should be 11 :IO. (round off to the nearest 5 minutes.) The sample period  may 
not a,lways be exactly 24 hours;  but that  is  the target time frame. 

Preparation and Set-up 
On the way to the first site, plug the MFMs into the batteries. It  takes  the MFMs about 
IO minutes to warm up before they can be used. Leave the MFMs plugged in  until the 
last sample for the  day is taken; then unplug for the night to  minimize drop in battery 
charge. Recharge the batteries once per week to  be on the safe side. 

Upon arrival  at  the site,  check in  if needed. Fill out the sample labels  for that site. I 
suggest a backpack andlor fannypacks to carry the stuff  to  the  roof. 

Securely attach one adsorbent sample cartridge to the sampling tree. MAKE  SURE 
THE ARROW  ON THE CARTRIDGE IS POINTING TOWARDS THE SAMPLE LINE. 

Set the rotameter roughly to'the appropriate flow rate. Perform the leak check on each 
sample line by placing a plastic tube cap over the inlet of the cartridge  (with  the pump 
on). The rotameter ball should fall  to zero. The leak  check should  be performed before 
setting the flows with the MFMs. 

Using the MFMs set the flow rates exactly to 2.5 Lpm, 90 ccpm and 75 ccpm for the 
different cartridges. 

Make sure  that  the  rainlsun cover is pulled down over the sample tube. 

Fill  out the log sheet, including: log #, start date, time, start counter reading, leak check 
OK, any comments and the weather conditions. 

Sample collection and Shipment 
Measure (do not re-set) the flow rates at  the end of the sampling period with the MFMs; 
leak check the sample lines; record the end  data  on the log  sheet. 

Remove the sample cartridge and cap the ends. Attach the sample label  like a flag on 
the secondary end of  the tube. Make sure  that the label does not cover the glass wool 
separating the primary and secondary beds in the cartridge. 

Place the cartridge in  the plastic test  tube shipping container. 

Place all  the samples for each  day (6) in a zip-lock bag and place on drv ice in a cooler 
or in a freezer. While driving the  route the collected samples need  to be kept on dry 
ice. 



Collect the collocated (duplicate) samples from each  site  on the second or third 
sampling period per week.  These should be started and stopped at the same times as 
the regular samples. 

Collect a trip blank (TB) for each  method,  once  per  week, while at one of the field sites. 
It doesn’t matter which site (or  which day) but note it  in  the comment section of the log 

sheet. The TB is collected by breaking the ends off of a tube, capping and labeling as 
usual and storing along with the rest of the samples. Log  the TB into the  log sheet. 
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1,3-Dichloropropene Cartridge Results 
in Kern  County - Summer  2001 

1.  Summary 

At the request of  the California Department of Pesticide Regulation (DPR), the Air 
Resources  Board  (ARB) staff determined the airborne concentration of 1,3- 
dichloropropene in Kern  County from June 30 through August  31, 2001. The 
monitoring was  conducted using two sampling media: SilcoCan canister and coconut 
based charcoal cartridge. The canister results should be considered as  the "official" 
results for the monitoring study and  have  been reported separately. The cartridge 
results reported in this Appendix are reported for comparison with the canister results. 

2. 1,3-Dichloropropene Cartridge  Results 

The 1,3-dichloropropene results were reported separately for  the cis and trans isomers 
and also as total (cis + trans) 1,3-dichloropropene. Only values equal to or greater than 
the estimated quantitation limit (EQL) for the cis and trans isomers were  used to 
calculate the total 1,3- dichloropropene. Table 1 presents the results of ambient air 
monitorin for 1,3-dichloropropene in units of nanograms per cubic meter of sampled 
air (ng/m ) and parts per trillion by volume  (pptv).  Summaries of the ambient results for 
total 1,3-dichloropropene are presented in Table 2 and bar graphs  (pages 2 through 4). 
The monitoring period included 198 individual sampling periods (6 sites x 33 sampling 
days) . 

2 

The equation used to convert 1,3-dichloropropene (total) air concentration results from 
units of ng/m3 to units of pptv at 1 atmosphere  and  25°C is shown below: 

pptv = (ng/m3) x (0.0820575 liter-atrn/mole-"K)(298"K) = (0.2203) x (ng/m3) 
(1 atm)(l 1 1 .O gram/mole) 

Of the 198  ambient  samples collected (spikes, blanks, and the lower value of each 
collocated pair excluded), 151 were found to be  above the EQL of 4.3 ng/m3 (per 
isomer), 17 were found  to have results of "detected", 29  were  below the method 
detection limit (MDL), 1 was invalid due to the sampling flow rate outside the control 
limit. Daily concentration of total I ,3-dichloropropene ranged from <MDL to 65,000 
ng/m3 (14,000 pptv). The highest concentration, 65,000 ng/m3 (14,000 pptv), was 
observed  at the Arvin High School (ARV) sampling site on July 7, 2001. Eight-week 
average concentrations ranged from 110  ng/m3 (24 pptv) to 2800 ng/m3 (6220 pptv). 
The highest average  was also measured  at the ARV  site. 

1 
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MDL=3.0 ng/sample for  each 1,3-dichloropropene isomer 
DET=Value was below the EQL of 15 ng/sample but 2 MDL 
*pptv at 1 atm and 25OC -5- 

Inv=lnvalid sample  due to the sampling flow rate outside the control limit. 
NA=Not applicable 
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Table I. 1.3-Dichloropropene Ambient Monitoring Results (Cartridge) for Kern  County 2001 



DET=Value-was below the EQL of 15 nglsample but 2 MDL 
*pptv at 1 atm and 25OC -7- 

NA=Not applicable 3 .. . 







DET=Value-was below the EQL of 15 ngjsample but 1 MDL 
'pptv at I atm  and 25OC 
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Table 3. Total I ,3=Dichloropropene  Collocated Results (Cartridge) 
for  Kern  County 2001 
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Table 4. 1,3-Dichloropropene  (Cartridge) Lab  Spike Results 
cis-I ,?l-DichIoropro~ene trans-l,3-Dichloropropene 

Expected I Actual Percent Expected I Actual I Percent 

Table 5. 1,3-Dichloropropene  (Cartridge) Trip Spike Results 
cis-? ,3-Dichloropropene trans-I ,3-Dichloropropene 

Expected Actual Percent Expected Actual Percent 

Table 6. I ,3-Dichloropropene  (Cartridge) Field Spike  Results 
cis-I ,3-Dichloropropene trans-I ,3-Dichloropropene 

Expected I Actual I Percent Expected I Actual I Percent 

*Corrected by subtracting the concentration  found in the corresponding  collocated sample. 
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