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PREFACE 

This Final Soil-Gas and Groundwater Monitoring Report for the October/November 2006 
Sampling Event has been prepared by Earth Tech to describe field and laboratory operations 
conducted as part of the groundwater monitoring and soil-gas investigation at Air Force Plant 59 
(AFP 59), Johnson City, New York.  Fieldwork followed guidelines set forth in the Final Work 
Plan for Groundwater Monitoring at AFP 59 (Earth Tech, 1998), and the Air Force Center for 
Environmental Excellence Model Work Plan (USAF, 1996) and Model Field Sampling Plan, 
Version 1.1 (USAF, 1997).  Acceptance of this report in performance of the contract under 
which it is prepared does not mean that the United States Air Force (USAF) adopts the 
conclusions, recommendations, or other views expressed herein, which are those of Earth Tech 
only and do not necessarily reflect the official position of the USAF.  All work was completed 
under Air Force Center for Engineering and the Environment (AFCEE) Contract Number 
F41624-03-D-8597, Task Order 0188.  This investigation was conducted to accomplish the 
following objectives: 

 To monitor the effects to groundwater from the soil removal action performed by Earth 
Tech in July 2005 (Earth Tech, 2005).  The excavation activities were designed to 
remove soil containing trichloroethene (TCE) from the soil pile located against the 
western wall of the East Basement. 

 To define the extent of elevated volatile organic compound (VOC) contamination in soil 
gas and determine if soil-gas VOC contamination is moving to AFP 59 from another 
source and/or moving away from AFP 59. 

 To determine if there is any correlation between soil-gas and groundwater VOC 
contamination. 

Government agencies and their contractors registered with the Defense Technical Information 
Center should direct requests for copies of this report to Defense Technical Information Center, 
8725 John J. Kingman Road, Suite 0944, Fort Belvoir, Virginia 22060-6218.  Non-government 
agencies may purchase copies of this document from the National Technical Information 
Service, 5285 Port Royal Road, Springfield, Virginia 22161. 

The AFCEE Restoration Team Chief is Capt. Craig Holder.  The Air Force Aeronautical 
Systems Center Integrated Product Team Chief is George Walters.  The Earth Tech Project 
Manager is Dave Parse. 

 
Approved: 
 
 
 
Ken Vinson 
Vice President 
Program Manager 
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11..00  IINNTTRROODDUUCCTTIIOONN  

This Final Soil-Gas and Groundwater Monitoring Report for the October/November 2006 
Sampling Event has been prepared by Earth Tech to describe field and laboratory operations 
during the October/November 2006 soil-gas and groundwater sampling event. The 
October/November 2006 sampling event was conducted as part of the groundwater monitoring 
and soil-gas investigation at Air Force Plant 59 (AFP 59), Johnson City, New York.  Earth Tech 
was contracted by the Air Force Center for Engineering and the Environment (AFCEE) to 
perform one round of groundwater sampling and one round of soil-gas sampling at AFP 59.  This 
report documents the findings from the groundwater and soil-gas sampling event.  Figure 1-1 
shows the regional location of AFP 59.  Figure 1-2 shows the site location of AFP 59.  This 
sampling event was conducted to accomplish the following objectives: 

 To monitor the effects to groundwater from the soil removal action performed by Earth 
Tech in July 2005 (Earth Tech, 2005).  The excavation activities were designed to 
remove soil containing trichloroethene (TCE) from the soil pile located against the 
western wall of the East Basement. 

 To define the extent of elevated volatile organic compound (VOC) contamination in soil 
gas and determine if soil-gas VOC contamination is moving to AFP 59 from another 
source and/or moving from AFP 59. 

 To determine if there is any correlation between soil-gas and groundwater VOC 
contamination. 

All sampling activities followed protocols presented in the Final Work Plan for Soil Vapor Study 
and Long-Term Monitoring at AFP 59 (Earth Tech, 2006), the Final Sampling and Analysis Plan 
(Earth Tech, 1994), and the Air Force Center for Environmental Excellence Model Work Plan 
(USAF, 1996) and Model Field Sampling Plan, Version 1.1 (USAF, 1997). 

This report contains the following four sections: Section 1.0 provides the objectives of the  
sampling event, Section 2.0 provides a summary of the activities conducted during the sampling 
event, Section 3.0 summarizes the analytical results, and Section 4.0 presents conclusions from 
the investigation.  
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22..00  PPRROOJJEECCTT  AACCTTIIVVIITTIIEESS  

The following sections summarize activities conducted during the October/November 2006 
sampling event.  Section 2.1 summarizes the rationale for selecting the analyses performed on 
samples collected during the investigation, and Section 2.2 outlines the sampling procedures. 

2.1 SAMPLE ANALYSIS SUMMARY 

Based on the conclusions presented in the Final Remedial Investigation Report (Earth Tech, 
1996) and recommendations made by the New York State Department of Environmental 
Conservation (NYSDEC), it was determined that VOCs represent the only chemicals of potential 
concern (COPCs) in groundwater at AFP 59.  As a result, the Record of Decision (Earth Tech, 
1999b) for AFP 59 describes the remedial alternative (i.e., the upgrade of the Camden Street 
Well Field groundwater treatment system) chosen as most appropriate for treating the VOCs in 
groundwater at AFP 59.  As part of the requirements defined in the Record of Decision (Earth 
Tech, 1999b), a long-term monitoring (LTM) program was established for AFP 59.  The LTM 
program, which is defined in the April 27, 1999 letter to the NYSDEC (Earth Tech, 1999a), was 
concluded with the November 2004 sampling event.  The LTM included sampling the following 
monitoring wells: SW1, DW1, SW3, DW3, SW4, and SW7.  Monitoring wells SW1 and DW1 
represent upgradient (background) wells, and monitoring wells SW3 and DW3 represent 
downgradient wells.  Monitoring wells SW4 and SW7 have historically had the highest 
concentrations of VOCs.   

A soil pile containing TCE contamination in the East Basement of the AFP 59 facility was 
excavated and removed (Figure 2.1-1) in July 2005, 15 months prior to this sampling event.  The 
soil pile was upgradient of monitoring wells SW3, DW3, SW4, and SW7.  This is the second of 
two groundwater sampling events designed to observe what effect this removal action may have 
on groundwater. 

The groundwater samples collected during the October/November 2006 sampling event were 
analyzed for VOCs by United States Environmental Protection Agency (USEPA) Method 
SW8260.  Table 2.1-1 lists the total number of groundwater samples collected for each sample 
type (e.g., environmental sample, duplicate sample) during the October/November 2006 
sampling event.  Figure 2.1-1 shows the locations of the on-site monitoring wells sampled during 
the October/November 2006 sampling event, and the location of the TCE contaminated soil 
removed in July 2005. 

The soil-gas samples collected during the October/November 2006 sampling event were 
analyzed for VOCs by USEPA Method TO15.  Table 2.1-1 lists the total number of soil-gas 
samples collected for each sample type (e.g., environmental sample, duplicate sample) during the 
October/November 2006 sampling events.  Figure 2.1-1 shows the locations of the soil-gas 
samples collected during the October/November 2006 sampling events. 
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Table 2.1-1 
Sample Analysis Summary 

 

Method Matrix # Samples # Equipment 
Blanks # MS/MSDs # Trip 

Blanks 
# Field 

Duplicates 
Total # 

Samples 
SW8260B 
Volatile 
Organics 

Groundwater 6 0(1) 1(2) 1 1 10 

TO15 
Volatile 
Organics 

Soil Gas 23 0 0 0 3 26 

(1) No equipment blanks were collected because disposable bailers were used during groundwater sampling. 
(2) One matrix spike (MS) and one matrix spike duplicate (MSD) was taken. 
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Two soil-gas samples (SG-1 and SG-2) were collected in October 2004 (Refer to Figure 2.1-1) 
and analyzed for VOCs by USEPA Method TO15.  The results of these previous soil-gas 
samples led to the additional soil-gas sampling conducted during the October/November 2006 
sampling event.  Both of these samples had chlorinated VOC detections, with SG-2 having the 
highest concentrations.  The following maximum concentrations were detected in soil-gas 
sample SG-2:  TCE at 720 micrograms per cubic meter (µg/m3), 1,1-DCE at 23 µg/m3, 1,1-DCA 
at 170 µg/m3, and 1,1,1-TCA at 3,000 µg/m3. 

2.2 FIELD ACTIVITIES 

2.2.1 Groundwater Sampling 

The primary field activity was the sampling of the six monitoring wells shown in Figure 2.1-1.  
The following is a summary of the field activities: 

 Measure the groundwater level in the six on-site monitoring wells. 

 Collect groundwater samples for VOC analysis from six on-site monitoring wells. 

The groundwater sampling methods followed protocols presented in the Final Work Plan for 
Soil Vapor Study and Long-Term Monitoring at AFP 59 (Earth Tech, 2006) and in the Final 
Sampling and Analysis Plan (Earth Tech, 1994), which was prepared for the remedial 
investigation conducted at AFP 59.  The primary objectives of the sampling event were to 
monitor the effects to groundwater from the soil removal action performed by Earth Tech in July 
2005 and to determine if any correlation exists between elevated concentrations of VOCs in 
groundwater and soil gas. 

Groundwater sampling procedures included the following: 

1. Measuring groundwater levels in the six on-site monitoring wells. 

2. Purging monitoring wells prior to sampling. 

3. Measuring field-derived parameters (including temperature, pH, specific conductance, 
dissolved oxygen, oxidation reduction potential (ORP), and turbidity) during monitoring 
well purging. 

4. Collecting groundwater and quality assurance (QA)/quality control (QC) samples from 
the purged monitoring wells using a disposable bailer. 

5. Decontaminating all reusable sampling equipment after the sample had been collected. 

Refer to the Final Work Plan for Soil Vapor Study and Long-Term Monitoring at AFP 59 (Earth 
Tech, 2006) and the Final Sampling and Analysis Plan (Earth Tech, 1994) for a detailed 
description of all sampling activities and protocols. 

Water level measurements were taken once within a single 24-hour period in the six monitoring 
wells to determine the elevation of the water table (in the shallow zone of the aquifer) or 
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piezometric surface (in the deep zone of the aquifer).  Any conditions that affected water levels 
were recorded in the field log.  Water level measurements were taken with an electric sounder 
and were measured to the nearest 0.01-foot.  All measuring equipment was decontaminated 
according to the specifications in the Final Sampling and Analysis Plan (Earth Tech, 1994). 

Static water levels were measured each time a monitoring well was sampled and before any 
equipment entered the monitoring well.  If the casing cap was airtight, the air pressure within the 
monitoring well was allowed to equilibrate after the cap was removed and prior to measurement 
of the water level. 

2.2.2 Soil-Gas Sampling 

The soil-gas field activities included collecting soil-gas samples for VOC analysis from 30 soil-
gas points.  Figure 2.1-1 shows the locations of the soil-gas samples. 

The soil-gas sampling methods followed protocols presented in the Final Work Plan for Soil 
Vapor Study and Long-Term Monitoring at AFP 59 (Earth Tech, 2006).  The primary objectives 
of the sampling event were to monitor the concentrations of VOCs in the soil gas surrounding 
the AFP 59 facility to determine if soil-gas contamination is migrating on site and/or migrating 
off site, and to determine if there is any correlation to VOC contamination in groundwater and 
soil gas. 

Soil-gas sampling procedures included the following: 

1. Drive the hollow steel rods to the specified depth of 4 feet below ground surface (bgs) 
with a direct push rig. 

2. Retract rods 6 inches to remove the steel tip and expose soil gas. 

3. Place the dedicated polyethylene tubing (1/2-inch outside diameter) in the steel rods and 
sealing the annulus at the surface with bentonite slurry. 

4. Connect the pre-designated purge vessel (SUMMA® canister) to the ball valve attached 
to the free end of the tubing. 

5. Purge the tubing by opening the canister and then closing it to isolate the tubing. 

6. Connect the new sample SUMMA® canister and collect soil-gas sample from the soils at 
the desired depth. 

Refer to the Final Work Plan for Soil Vapor Study and Long-Term Monitoring at AFP 59 (Earth 
Tech, 2006) for a detailed description of all sampling activities and protocols. 

There were slight variations in the sampling protocols from the New York State Department of 
Health (NYSDOH) Guidance for Evaluating Vapor Intrusion in the State of New York (October 
2006).  This guidance was finalized and posted on the internet October 19, 2006, two weeks 
prior to the commencement of field activities.  The variations in sampling protocol were 
unknown to Earth Tech personnel until after the sampling event was completed. 
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33..00  IINNVVEESSTTIIGGAATTIIOONN  RREESSUULLTTSS  

The results of the October/November 2006 sampling event at AFP 59 and the historical trend of 
contaminants in groundwater are summarized in the following sections.  Field data are provided 
in Appendix B, chain-of-custody forms are provided in Appendix C, analytical data are provided 
in Appendices D and E, and groundwater contaminant trend analysis graphs are provided in 
Appendix F. 

3.1 SAMPLING AND ANALYSIS RESULTS 

This section summarizes the data collection activities completed during the October/November 
2006 sampling event, presents the laboratory analytical results, and provides a trend analysis of 
identified VOCs in groundwater. 

3.1.1 Review of Field and Laboratory Data 

All field procedures, sample handling documentation, and laboratory procedures followed 
protocols presented in the Final Work Plan for Soil Vapor Study and Long-Term Monitoring at 
AFP 59 (Earth Tech, 2006) and the Final Sampling and Analysis Plan (Earth Tech, 1994).  All 
analytical data generated as a result of the October/November 2006 sampling event were 
reported as AFCEE definitive data.  Analytical protocols utilized in sample preparation, analysis, 
and reporting were in accordance with the specific analytical method and the guidelines given in 
the Air Force Center for Environmental Excellence Quality Assurance Project Plan, Version 3.1 
(USAF, 2001).  Soil-gas laboratory analyses were performed by Severn Trent Laboratories 
(STL), Knoxville, Tennessee.  Groundwater laboratory analyses were performed by Kemron 
Environmental Services (Kemron), Marietta, Ohio.  Analytical methods, method detection limits 
(MDLs), and reporting limits (RLs) are shown in Appendices D and E.  Data validation was 
performed by Earth Tech. 

Data flags were applied to the analytical data by the laboratory.  During the data review process, 
Earth Tech reviewed the analytical data and associated data flags, and assigned data qualifiers as 
per the guidelines given in the Air Force Center for Environmental Excellence Quality 
Assurance Project Plan, Version 3.1 (USAF, 2001); the data validation review is provided in 
Appendices D and E.  The following data qualifiers were assigned to the data as a result of the 
data validation process and are defined below. 

 J The analyte was positively identified, but the quantitation is an estimated value. 

 U The analyte was analyzed for, but not detected.  The associated numerical value is 
at or below the MDL. 

3.1.2 Groundwater Data Summary 
The number and locations of groundwater samples are outlined below.  Figure 2.1-1 shows the 
locations of the monitoring wells sampled during the October/November 2006 sampling event. 
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The following monitoring wells were sampled and analyzed for VOCs using USEPA Method 
SW8260: 

 Shallow monitoring wells SW1, SW3, SW4, and SW7, and 

 Deep monitoring wells DW1 and DW3. 

3.1.2.1 Volatile Organic Compounds Detected in Groundwater Samples 

This section discusses the VOCs that were detected in the groundwater samples, including those 
samples collected from both site and background monitoring wells. The analytical results for 
groundwater samples collected from monitoring wells installed in the shallow and deep zones of 
the aquifer are discussed separately in the following paragraphs. The analytical results for all 
groundwater samples collected during the October/November 2006 sampling event are 
summarized in Table 3.1-1.  Appendix D provides a complete listing of all groundwater 
analytical results. 

Shallow Zone of the Aquifer. VOCs detected in groundwater samples are shown in Figure  
3.1-1. Table 3.1-2 summarizes all VOCs detected in groundwater samples collected from 
monitoring wells screened in the shallow zone, the number of samples above the laboratory 
MDL, the minimum and maximum concentrations detected, and the location of the maximum 
concentration. 

VOCs were detected in the groundwater samples collected from shallow monitoring wells SW3, 
SW4, and SW7 (Refer to Figure 3.1-1).  Chlorinated hydrocarbons, chloroform, and methylene 
chloride were the only detected VOCs in the samples collected from the shallow zone of the 
aquifer. No VOCs were detected in the groundwater sample collected from monitoring well 
SW1.   

The following maximum concentrations were detected in the groundwater sample collected  
from monitoring well SW4: 1,1,1-trichloroethane (1,1,1-TCA) at 3.35 micrograms per liter 
(µg/L), 1,1-dichloroethane (1,1-DCA ) at 1.72 µg/L, tetrachloroethene (PCE) at 0.664 J µg/L, 
cis-1,2-dichloroethene (cis-1,2-DCE) at 2.65 µg/L, and TCE at 5.62 µg/L.  The following 
maximum concentrations were detected in the groundwater sample collected from monitoring 
well SW3: chloroform at 0.151J µg/L and methylene chloride at 0.339J µg/L. 

Deep Zone of the Aquifer.  VOCs detected in groundwater samples are shown in Figure 3.1-1.  
Table 3.1-3 summarizes all VOCs detected in groundwater samples collected from monitoring 
wells screened in the deep zone, the number of samples above the laboratory MDL, the 
minimum and maximum concentrations detected, and the location of the maximum 
concentration. 
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Table 3.1-1 
Groundwater Data Summary for Volatile Organic Compounds (µg/L) 

 

Parameters Action 
Levels* 

DW1 
11/1/2006 

DW3 
11/1/2006 

SW1 
11/1/2006 

SW3 
11/1/2006 

SW4 
11/1/2006 

SW7 
11/1/2006 

SW7 (DUP)
11/1/2006 

1,1,1-Trichloroethane 5 -- -- -- 0.458 J 3.35 1.19 1.21 

1,1-Dichloroethane 5 -- -- -- -- 1.72 0.429 J 0.464 J 

1,2,3-Trichlorobenzene 5 -- 0.133 J -- -- -- -- -- 

Chloroform 5 -- -- -- 0.151 J -- -- -- 

cis-1,2-Dichloroethene 5 -- 5.21 -- 0.389 J 2.65 1.72 1.98 

Methylene Chloride 5 -- 0.255 J -- 0.339 J 0.269 J -- -- 

Tetrachloroethene 5 -- -- -- -- 0.664 J -- 0.26 J 

Trichloroethene 5 -- -- -- 1.03 5.62 1.43 1.56 

Key: * = New York State Drinking Water Standard. 
 -- = Analyte was analyzed for but not detected. 
Qualifiers: J = The analyte was positively identified, but the quantitation is an estimation.  
Note:  Concentrations in bold font and shaded cells exceed the New York State Drinking Water Standard for the associated compound. 
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Table 3.1-2 
Volatile Organic Compounds Detected in Shallow Zone Groundwater Samples 

 

Range (µg/L) 
Analyte 

Number of 
Samples Above 

MDL 
Minimum 
Detected 

Maximum 
Detected 

Location of 
Maximum 
Detection 

1,1,1-Trichloroethane 4 of 5 0.458J 3.35 SW4 
1,1-Dichloroethane 3 of 5 0.429J 1.72 SW4 
Chloroform 1 of 5 0.151J 0.151J SW3 
cis-1,2-Dichloroethene 4 of 5 0.389J 2.65 SW4 
Methylene Chloride 2 of 5 0.269J 0.339J SW3 
Tetrachloroethene 2 of 5 0.26J 0.664J SW4 
Trichloroethene 4 of 5 1.03 5.62 SW4 

Key: µg/L = Micrograms per liter 
Qualifiers: J =  The analyte was positively identified, but the quantitation is an estimation. 
Note:  Only analytes detected in one or more of the groundwater samples are included in this summary table. 
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Table 3.1-3 
Volatile Organic Compounds Detected in Deep Zone Groundwater Samples 

 

Range (µg/L) 
Analyte 

Number of 
Samples Above 

MDL 
Minimum 
Detected 

Maximum 
Detected 

Location of 
Maximum 
Detection 

1,2,3-Trichlorobenzene 1 of 2 0.133J 0.133J DW3 
cis-1,2-Dichloroethene 1 of 2 5.21 5.21 DW3 
Methylene Chloride 1 of 2 0.255J 0.255J DW3 

Key: µg/L = Micrograms per liter 
Qualifiers: J =  The analyte was positively identified, but the quantitation is an estimation. 
Note:  Only analytes detected in one or more of the groundwater samples are included in this summary table. 
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DW3 was the only well in the deep zone of the aquifer where VOCs were detected.   
The following concentrations of VOCs were detected in DW3: cis-1,2-DCE at 5.21 µg/L,  
1,2,3-trichlorobenzene at 0.133J µg/L, and methylene chloride at 0.255J µg/L.  No VOCs were 
detected in the groundwater sample collected from monitoring well DW1. 

3.1.3 Soil-Gas Data Summary 

The number and locations of soil-gas samples are outlined below.  Figure 2.1-1 shows the 
locations of the soil-gas points sampled during the October/November 2006 sampling event. 

The following soil-gas points were sampled and analyzed for VOCs using USEPA Method  
TO15: 

 SG-03, -04, -05, -07, -09, -11, -13, -14, -15, -16, -17, -18, -19, -20, -21, -22, -23, -25,  
-26, -28, -29, -30, and -31.  

 SG-06, -08, -10, -12, -24, -27, and -32 were sampled but not analyzed.  Soil-gas samples 
were collected from these locations using the same methodology as the other soil-gas 
samples.  The lab attempted to analyze the samples and found that the SUMMA® 
canisters were still under partial vacuum.  As a result, no analytical data was generated 
from these locations. 

3.1.3.1 Volatile Organic Compounds Detected in Soil-Gas Samples 

This section discusses the VOCs that were detected in the soil-gas samples.  The analytical 
results for all soil-gas samples collected during the October/November 2006 sampling event are 
summarized in Table 3.1-4.  VOCs detected in soil-gas samples are shown in Figure 3.1-2.  
Appendix E provides a complete listing of all soil-gas analytical results, including the analytical 
reporting limits (RLs) for all of the detected chemicals. 

There were 13 VOCs detected in soil-gas samples.  Eleven of the 13 maximum detections 
occurred in SG-09: 1,1,1-TCA at 251 µg/m3, 1,1-DCA at 8.1 µg/m3, benzene at 179 µg/m3, 
chloroform at 9.8 µg/m3, ethylbenzene at 69.5 µg/m3, m,p-xylene at 243 µg/m3,  
o-xylene at 74 µg/m3, styrene at 17.5 µg/m3, PCE at 19 µg/m3, toluene at 294 µg/m3, and TCE at  
699 µg/m3.  Chloromethane was detected at a maximum concentration of 5.6 J µg/m3 in SG-20 
and SG-28.  Methylene chloride was detected at a maximum concentration of 23.3 µg/m3 in the 
duplicate sample from SG-31. 

3.1.4 Groundwater Contaminant Trend Analysis  

Table 3.1-5 presents concentrations of the most commonly detected chlorinated hydrocarbons in 
groundwater at AFP 59 over time.  Only monitoring wells that were sampled as part of the 
groundwater monitoring program are included in this table.  A trend analysis was not performed 
for the soil-gas data because there is no historical data.  Trend analysis graphs of the wells 
sampled are provided in Appendix F. 
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Table 3.1-4 
Soil-Gas Data Summary for Volatile Organic Compounds (µg/m3) 

 

Parameters SG-03 
10/30/2006 

SG-04 
10/30/2006 

SG-05 
10/30/2006 

SG-07 
10/30/2006 

SG-09 
10/30/2006 

SG-11 
10/30/2006 

SG-13 
10/30/2006 

1,1,1-Trichloroethane -- -- 3 J 8.2 J 251 25.6 -- 

1,1-Dichloroethane -- -- -- -- 8.1 -- -- 

Benzene 3.5 J -- 1.8 J 5.1 J 179 -- 2.4 J 

Chloroform -- -- -- 2.7 J 9.8 -- -- 

Chloromethane -- -- -- -- -- -- -- 

Ethylbenzene -- -- -- 7.8 J 70 -- 7 J 

m,p-Xylene 8.3 J 4.3 J 4.8 J 27.4 243 3.5 J 27.4 

Methylene Chloride 2.4 J 2.6 J 2.3 J 2.4 J 15.6 J 2.3 J 4.2 J 

o-Xylene 3.1 J -- -- 9.6 74 -- 9.6 

Styrene -- -- -- -- 17.5 -- 2.9 J 

Tetrachloroethene -- -- -- -- 19 2.4 J -- 

Toluene 7.5 3.8 J 5.7 J 68 294 3.3 J 21.1 

Trichloroethene -- -- 1.8 J -- 699 33.3 -- 

Key:   -- = Analyte was analyzed for but not detected. 
Qualifiers: J =  The analyte was positively identified, but the quantitation is an estimation.  
Note:  Concentrations in bold font represent the maximum detection for the associated compound. 
           Units converted from ppb (v) to µg/m3 using the formula:  µg/m3 = (ppbv * Molecular Weight) / 24.45 
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Table 3.1-4 
Soil-Gas Data Summary for Volatile Organic Compounds (µg/m3) (Continued) 

 

Parameters SG-14 
10/30/2006 

SG-15 
10/30/2006 

SG-16 
10/30/2006 

SG-17 
10/30/2006 

SG-17 (DUP)
10/30/2006 

SG-18 
10/30/2006 

SG-18 (DUP)
10/30/2006 

1,1,1-Trichloroethane -- 35 -- -- -- -- -- 

1,1-Dichloroethane -- -- -- -- -- -- -- 

Benzene 3.5 J 1.9 J 2 J 3.2 J 4.2 J 1.8 J 2.2 J 

Chloroform -- 6.8 J -- -- -- -- -- 

Chloromethane -- -- -- -- -- -- -- 

Ethylbenzene 2.7 J -- 8.7 4.3 J 5.2 J 2.7 J 3.1 J 

m,p-Xylene 10.4 7.4 J 34.3 15.2 17.4 9.6 11.3 

Methylene Chloride 2.4 J 2.3 J 3.5 J 2.5 J 3.1 J 2.6 J 2.6 J 

o-Xylene 3.8 J 2.7 J 12.2 5.2 J 7 J 3.5 J 4.3 J 

Styrene -- -- -- -- -- -- -- 

Tetrachloroethene -- -- -- -- -- -- -- 

Toluene 10.6 7.5 45.2 19.6 23 9 11 

Trichloroethene -- 10.8 -- -- -- -- -- 

Key:   -- = Analyte was analyzed for but not detected. 
Qualifiers: J =  The analyte was positively identified, but the quantitation is an estimation.  
Note:  Concentrations in bold font represent the maximum detection for the associated compound. 
           Units converted from ppb (v) to µg/m3 using the formula:  µg/m3 = (ppbv * Molecular Weight) / 24.45 
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Table 3.1-4 
Soil-Gas Data Summary for Volatile Organic Compounds (µg/m3) (Continued) 

 

Parameters SG-19 
10/30/2006 

SG-20 
10/30/2006 

SG-21 
10/30/2006 

SG-22 
10/30/2006 

SG-23 
10/30/2006 

SG-25 
10/31/2006 

SG-26 
10/31/2006 

1,1,1-Trichloroethane -- 2.2 J 5.5 J 18.6 -- -- -- 

1,1-Dichloroethane -- -- -- -- -- -- -- 

Benzene 2.9 J 32 -- 1.6 J -- 5.4 J 15.7 

Chloroform -- -- -- -- -- -- -- 

Chloromethane 4.8 J 5.6 J -- -- -- -- -- 

Ethylbenzene 8.3 J 29.1 -- 3 J -- 5.7 J 10.4 

m,p-Xylene 31.7 109 4.8 J 11.3 4.3 J 19.5 39.1 

Methylene Chloride 4.2 J 7.6 J 2.3 J 2.4 J -- 4.2 J 3.1 J 

o-Xylene 10.9 37 -- 4.3 J -- 7.8 J 14.3 

Styrene 2.6 J 9.4 -- -- -- -- 2.6 J 

Tetrachloroethene -- -- -- -- -- -- -- 

Toluene 25.6 98 4.2 J 8.3 4.2 J 25.6 52.8 

Trichloroethene -- -- -- -- 1.8 J 2.2 J -- 

Key:   -- = Analyte was analyzed for but not detected. 
Qualifiers: J =  The analyte was positively identified, but the quantitation is an estimation.  
Note:  Concentrations in bold font represent the maximum detection for the associated compound. 
           Units converted from ppb (v) to µg/m3 using the formula:  µg/m3 = (ppbv * Molecular Weight) / 24.45 
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Table 3.1-4 
Soil-Gas Data Summary for Volatile Organic Compounds (µg/m3) (Continued) 

 

Parameters SG-28 
10/31/2006 

SG-29 
10/31/2006 

SG-30 
10/31/2006 

SG-31 
10/31/2006 

SG-31 (DUP) 
10/31/2006 

1,1,1-Trichloroethane -- -- -- 2.5 J 3.1 J 

1,1-Dichloroethane -- -- -- -- -- 
Benzene 6.7 5.1 J 6.7 12.1 15.3 

Chloroform -- -- -- -- -- 

Chloromethane 5.6 J 4.1 J -- -- -- 

Ethylbenzene 4.2 J 4.8 J 6.1 J 14 J 20 J 

m,p-Xylene 14 16.1 21.7 47.8 J 65.1 J 

Methylene Chloride 3.1 J 2.7 J 4.5 J 22 23 
o-Xylene 5.2 J 6.1 J 7.8 J 15.2 J 21.3 J 

Styrene -- -- 1.8 J 9.4 12.8 

Tetrachloroethene -- -- -- -- -- 

Toluene 18.1 20.7 34.7 67.8 J 90.4 J 

Trichloroethene -- -- -- 2 J 2.5 J 

Key:   -- = Analyte was analyzed for but not detected. 
Qualifiers: J =  The analyte was positively identified, but the quantitation is an estimation.  
Note:  Concentrations in bold font represent the maximum detection for the associated compound. 
           Units converted from ppb (v) to µg/m3 using the formula:  µg/m3 = (ppbv * Molecular Weight) / 24.45 
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Table 3.1-5 

Trend Analysis of Volatile Organic Compounds in Groundwater 
 

Concentration of Analyte in Groundwater (µg/L) 
Well ID Date 

Sampled TCA TCE VC 1,1-DCE 1,2-DCE 1,1-DCA 

Sept. 19861 -- -- -- -- -- -- 

Jan. 19922 0.5 -- -- -- -- -- 

Dec. 19943 -- -- -- -- -- -- 

Nov. 19993 -- -- -- -- -- -- 

May 20003 -- -- -- -- -- -- 

Nov. 20003 -- -- -- -- -- -- 

May 20013 -- -- -- -- -- -- 

Nov. 20013 0.11 J -- -- -- -- -- 

May 20023 -- -- -- -- -- -- 

May 20033 -- -- -- -- -- -- 

Nov. 20033 -- -- -- -- -- -- 

Jun. 20043 -- -- -- -- -- -- 

Nov. 20043 -- -- -- -- -- -- 

Oct. 20053 -- -- -- -- -- -- 

SW1 

Oct. 20063 -- -- -- -- -- -- 

Jan. 19922 0.6 -- -- -- -- -- 

Dec. 19943 -- -- -- -- 1.8 (c) -- 

Nov. 19993 -- -- -- -- -- -- 

May 20003 -- -- -- -- -- -- 

Nov. 20003 -- -- -- -- -- -- 

May 20013 -- -- -- -- -- -- 

Nov. 20013 -- -- -- -- -- -- 

May 20023 -- -- -- -- -- -- 

May 20033 -- -- -- -- -- -- 

Nov. 20033 -- -- -- -- -- -- 

Jun. 20043 -- -- -- -- -- -- 

Nov. 20043 -- -- -- -- -- -- 

Oct. 20053 -- -- -- -- -- -- 

DW1 

Oct. 20063 -- -- -- -- -- -- 
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Table 3.1-5 

Trend Analysis of Volatile Organic Compounds in Groundwater (Continued) 
 

Concentration of Analyte in Groundwater (µg/L) 
Well ID Date 

Sampled TCA TCE VC 1,1-DCE 1,2-DCE 1,1-DCA 

SW3 Sept. 19861 -- 6 -- -- -- -- 

 Jan. 19922 12 9 -- -- -- 5 
 Dec. 19943 0.50 1.8 -- -- -- -- 

 Dec. 19953 0.86 2.8 -- -- 0.44 (c) -- 

 July 19974 -- 1 -- -- -- -- 

 Nov. 19983 0.22 0.81 -- -- 0.10 (c) -- 

 Apr. 19993 0.51 0.71 -- -- 0.17 (c) -- 

 Nov. 19993 0.29 0.9 -- -- 0.39 (c) -- 

 May 20003 0.69 1 -- -- 1.29 (c) 0.55 

 Nov. 20003 0.43 0.9 -- -- 0.22 (c) -- 

 May 20013 0.46 0.8 -- -- 1.29 (c) 0.32 

 Nov. 20013 0.32 J 0.5 J -- -- -- -- 

 May 20023 0.42 J 0.8 J -- -- 0.46 J -- 

 May 20033 0.584 J 0.893 J -- -- 1.37 J (c) 0.302 J 

 Nov. 20033 0.398 J 0.856 J -- -- 0.511 J (c) -- 

 Jun. 20043 0.9 J 0.94 J -- -- 3.7 (c) 0.95 J 

 Nov. 20043 0.52 J 1.0 0.26 J -- 1.5 (c) 0.38 J 

 Oct. 20053 0.47 J 0.86 J -- -- 0.55 J (c) -- 

 Oct. 20063 0.458 J 1.03 -- -- 0.389 J (c) -- 

Jan. 19922 0.3 -- -- -- -- 0.3 

Dec. 19943 -- -- 0.28 -- 36 (c) 0.26 

Dec. 19953 -- -- -- -- 5.2 (c) -- 

April 19974 -- -- -- -- 41 (c) -- 

July 19974 -- -- -- -- 49 (c) -- 

Nov. 19983 -- -- 0.35 -- 66 (c) 0.34 

Apr. 19993 -- -- 0.28 0.11 67 (c) 0.35 

Nov 19993 -- -- -- -- -- 0.11 

May 20003 -- -- -- -- 0.25 (t) 
24.98 (c) 0.16 

Nov. 20003 -- -- -- -- 16.85 (c) -- 

DW3 

May 20013 -- -- -- -- 13.29 (c) -- 
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Table 3.1-5 

Trend Analysis of Volatile Organic Compounds in Groundwater (Continued) 
 

Concentration of Analyte in Groundwater (µg/L) 
Well ID Date Sampled 

TCA TCE VC 1,1-DCE 1,2-DCE 1,1-DCA 

Nov. 20013 -- -- -- -- 13.58 (c) -- 

May 20023 -- -- -- -- 21.08 (c) 0.1 J 

May 20033 -- -- -- -- -- -- 

Nov. 20033 -- -- -- -- 1.18 J (c) -- 

Jun. 20043 -- -- -- -- 1.3 (c) -- 

Nov. 20043 -- -- -- -- 2.1 (c) -- 

Oct. 20053 -- -- -- -- 3 (c) -- 

DW3 
(cont’d) 

Oct. 20063 -- -- -- -- 5.21 (c) -- 

Jan. 19922 2 97 -- 0.3 -- 0.6 

Dec. 19943 20 370 -- 2.1 19 (c) 8.5 

Dec. 19953 34 1200 -- 4.9 2.1 (t) 
34 (c) 6.9 

April 19974 -- -- -- -- 71 (c) 7.1 
July 19974 23 290 -- -- 15 (c) -- 

Nov. 19983 8.0 46 0.42 0.82 10 (c) 9.0 
Apr. 19993 1.9 9.53 -- -- 1.85 (c) 0.87 

Nov. 19993 2.13 9.5 -- 0.18 7.15⋅(c) 7.7 

May 20003 2.88 8 0.11 0.21 0.49 (t) 4.3 (c) 1.67 

Nov. 20003 1.14 15.2 1.49 0.29 11.18 (c) 15.25 

May 20013 3.35 34 -- 0.36 0.38 (t) 3.19 
(c) 1.3 

Nov. 20013 0.88 5.7 0.43 J 0.12 J 5.27 (c) 7.18 
May 20023 2.54 21.63 -- 0.34 J 2.07 (c) 0.79 J 

May 20033 3.05 J 9.09 J -- -- 3.36 J (c) 1.44 J 

Nov. 20033 2.03 4.63 -- -- 1.93 (c) 0.93 

Jun. 20043 2.8 41 -- 0.57 J 0.11 (t) 3.3 (c) 1.3 

Nov. 20043 3.1 56 -- 0.88 J 0.19 J (t) 4.1(c) 1.4 

Oct. 20053 2.2 43 -- 1 6.3 (c) 1.7 

SW4 
 

Oct. 20063 3.35 5.62 -- -- 2.65 (c) 1.72 
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Table 3.1-5 

Trend Analysis of Volatile Organic Compounds in Groundwater (Continued) 
 

Concentration of Analyte in Groundwater (µg/L) 
Well ID Date Sampled 

TCA TCE VC 1,1-DCE 1,2-DCE 1,1-DCA 

Jan. 19922 0.2 0.4 -- -- -- -- 

Dec. 19943 4.6 15 6.2 1 0.3(t) 
150(c) 33 

Dec. 19953 2.2 7.9 6.8 0.80 130 (c) 20 

July 19974 -- 4 -- -- 2 (c) -- 

Nov. 19983 2.5 11 3.4 0.65 0.28 (t) 
82 (c) 12 

Apr. 19993 1.23 3.95 -- -- 5.25 (c) 1.46 

Nov. 19993 1.01 5.7 -- 0.19 18.8⋅(c) 3.38 

May 20003 0.67 1.5 -- -- 0.12 (t) 
2.43 (c) 0.71 

Nov. 20003 0.91 3.8 0.52 0.15 16.06 (c) 3.48 

May 20013 1.18 1.9 -- -- 1.46 (c) 0.47 

Nov. 20013 0.8 J 4.7 0.85 J 0.19 J 0.13 J (t) 
25.89 (c) 3.02 

May 20023 0.87 J 1.65 -- -- 2.79 (c) 0.47 J 

May 20033 1.5 J 1.44 J -- -- 1.43 J (c) 0.409 J 

Nov. 20033 0.674 J 1.64 -- -- 2.76 (c) 0.509 

Jun. 20043 1 1 -- -- 1.1 (c) 0.3 J 

Nov. 20043 1.5 2.1 0.47 J 0.25 J 10 J (c) 1.5 J 

Oct. 20053 0.73 J 3.1 -- -- 12 (c) 1.4 

SW7 
 

Oct. 20063 1.21 1.56 -- -- 1.98 (c) 0.464 J 

Key: µg/L = Micrograms per liter VC = Vinyl chloride 
(c) = cis-1,2-Dichloroethene 1,1-DCE = 1,1-Dichloroethene 
(t) = trans-1,2-Dichloroethene 1,2-DCE = 1,2-Dichloroethene 
TCA = 1,1,1-Trichloroethane 1,1-DCA = 1,1-Dichloroethane 
TCE = Trichloroethene DPW = Deep production well 
(1)  = Fred C. Hart Associates (3) = Earth Tech 
(2) = Argonne National Laboratories (4) = United States Geological Services 

Notes: 1. At monitoring well locations where a duplicate groundwater sample was collected, the higher 
analytical value between the normal and duplicate samples is reported in this table. 

2. For 1992 data, the maximum value of either round A or B of sampling was used. 
3. Concentrations in bold font exceed the New York State Drinking Water Standard for the associated 

compound. 
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In the groundwater samples collected from the monitoring wells during the October 2006 
sampling event, concentrations of chlorinated hydrocarbons in monitoring wells SW1, DW1, 
SW3, and DW 3 remained relatively constant, showing only slight variations when compared to 
the previous sampling event of October 2005.   

The concentrations of the chlorinated hydrocarbons in monitoring well SW4 remained relatively 
constant with the exception of TCE, which dropped from 43 µg/L to 5.62 µg/L when compared 
to the October 2005 sampling event.  The concentrations of the chlorinated hydrocarbons in 
monitoring well SW7 remained relatively constant with the exception of cis-1,2-DCE, which 
dropped from 12 µg/L to 1.98 µg/L when compared to the October 2005 sampling event. 
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44..00  CCOONNCCLLUUSSIIOONNSS  AANNDD  RREECCOOMMMMEENNDDAATTIIOONNSS  

4.1 CONCLUSIONS 

This section provides conclusions from analytical data generated as a result of the 
October/November 2006 sampling event.  As defined in Section 1.0, the objective of this 
sampling event was to monitor the effects of the TCE contaminated soil removal on the 
groundwater at AFP 59, to define the extent of elevated VOC contamination in soil gas and 
determine if soil-gas VOC contamination is moving to AFP 59 from another source and/or 
moving from AFP 59, and to determine if there is a correlation between VOC contamination in 
groundwater and soil gas. 

The VOCs detected in groundwater samples collected from monitoring wells during the October 
2006 sampling event are similar to the VOCs that had been detected during previous 
investigations.  TCE, 1,1,1-TCA, 1,1-DCA, PCE, and cis-1,2-DCE were the most commonly 
detected contaminants during this sampling event.  No VOCs were detected in background 
monitoring wells SW1 and DW1. 

Historically, the highest concentrations of VOCs in the shallow zone of the aquifer at AFP 59 
have been detected in groundwater samples collected from monitoring wells SW4 and SW7, 
which are located immediately downgradient of the Plating Room.  In October 2006, the highest 
concentrations of VOCs were detected in SW3, SW4, and DW3.  The concentrations of TCE 
detected at SW4 and cis-1,2-DCE detected at SW7 were significantly lower than concentrations 
detected during the October 2005 event.  The concentrations of TCE in SW4 (5.62 µg/L) and  
cis-1,2-DCE in DW3 (5.21 J µg/L) were the only VOC detections that exceeded New York State 
Drinking Water Standards in any of the wells monitored during the October 2006 sampling 
event. 

A trend analysis of chlorinated hydrocarbon levels over time at AFP 59 is presented in Section 
3.1.6.  The October 2006 sampling event was consistent with previous events and indicates that 
levels of chlorinated hydrocarbons have remained relatively constant or decreased through time 
(Refer to Table 3.1-5). 

The analytical data generated during the October 2006 sampling event indicate that the July 2005 
soil removal action has had no negative impact to the groundwater quality at AFP 59. 

Soil-gas samples were taken around the entire perimeter of the AFP 59 property and close to the 
southern side of the manufacturing plant, near the areas of the highest groundwater VOC 
concentrations (Figure 2.1-1).  Soil-gas sample SG-09 in the southwestern corner of the property 
had the highest levels of VOC contaminants, which was consistent with the soil-gas samples 
collected in October 2004.  There were a number of soil-gas samples (SG-05, -07, -26, -28, -29,  
-30 and -31) collected closer to the area with the highest concentration of groundwater VOC 
contamination that showed little to no chlorinated VOC contamination.  SG-26 was taken within 
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a few feet of monitoring well SW4 (historically the most contaminated of the monitoring wells) 
and had no detections of the chlorinated VOCs most commonly seen in groundwater. 

The highest concentrations of soil-gas VOC contaminants are located along the southwestern 
border of the property boundary (Figure 3.1-2), not upgradient from or directly next to the 
manufacturing facility.  The soil-gas data suggest that the low-level groundwater contaminant 
plume associated with the AFP 59 manufacturing facility is not the source of the soil-gas 
contamination on site.  No soil-gas samples were collected off site to the south and west of  
SG-09. 

4.2 RECOMMENDATIONS 

The Record of Decision (Earth Tech, 1999b) established a LTM program for AFP 59.  The 5-
year LTM program, defined in the April 27, 1999 letter to the NYSDEC (Earth Tech, 1999a), 
was concluded with the November 2004 sampling event.  The Air Force agreed to conduct two 
additional rounds of groundwater sampling after the excavation of TCE contaminated soil in the 
east basement.  The October 2006 sampling event concluded this agreement. 

Long-term monitoring of groundwater has shown that contaminant concentrations at AFP 59 
have decreased over time and are at or below the New York State drinking water standards.  The 
removal of TCE contaminated soils in the east basement of the manufacturing facility has had no 
adverse effect on groundwater contaminant concentrations, which have continued to decline 
since the time of the excavation.  Therefore, it is recommended that the groundwater monitoring 
program be discontinued.   

However, based on input from the NYSDEC and NYSDOH, a more comprehensive vapor 
intrusion investigation is recommended.  Potential components of a soil vapor intrusion 
investigation include:  re-sampling soil-gas locations where samples were not collected in 2006 
(i.e., SG-6, -8, -9, -10, -12, -24 and -32); collecting soil-gas and indoor air samples in the east 
basement and then an indoor air sample on the main floor of the plant immediately above the 
basement samples; collecting co-located sub-slab and indoor air samples inside the building at 
various locations; collecting ambient air samples for background; and collecting an ambient air 
sample around the reservoir. 

At the completion of vapor intrusion-related activities, it is recommended that one additional 
round of groundwater samples be collected to confirm the results of the groundwater monitoring 
program and the vapor intrusion-related activities.  If the groundwater monitoring results support 
taking the monitoring wells out of service, the Air Force will consider decommissioning the 
wells under the guidance of the NYSDEC. 
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and Soil-Gas Analytical Data 



Table 4 
Summary of Detected VOCs in Soil Gas Samples 

November 2006 
 

Location ID 
Date Sampled 

SG-03 
10/30/2006 

SG-04 
10/30/2006 

SG-05 
10/30/2006 

SG-07 
10/30/2006 

SG-09 
10/30/2006 

SG-11 
10/30/2006 

SG-13 
10/30/2006 

Analyte Volatiles by EPA Method TO15 (µg/m3) 
1,1,1-Trichloroethane 10.9U 10.9U 3 J 8.2 J 251 25.6 10.9U 
1,1-Dichloroethane 8.1U 8.1U 8.1U 8.1U 8.1 8.1U 8.1U 
Benzene 3.5 J 6.4U 1.8 J 5.1 J 179 6.4U 2.4 J 
Chloroform 9.8U 9.8U 9.8U 2.7 J 9.8 9.8U 9.8U 
Chloromethane 10.3U 10.3U 10.3U 10.3U 10.3U 10.3U 10.3U 
Ethylbenzene 8.7U 8.7U 8.7U 7.8 J 70 8.7U 7 J 
m,p-Xylene 8.3 J 4.3 J 4.8 J 27.4 243 3.5 J 27.4 
Methylene Chloride 2.4 J 2.6 J 2.3 J 2.4 J 15.6 J 2.3 J 4.2 J 
o-Xylene 3.1 J 8.7U 8.7U 9.6 74 8.7U 9.6 
Styrene 8.5U 8.5U 8.5U 8.5U 17.5 8.5U 2.9 J 
Tetrachloroethene 13.6U 13.6U 13.6U 13.6U 19 2.4 J 13.6U 
Toluene 7.5 3.8 J 5.7 J 68 294 3.3 J 21.1 
Trichloroethene 10.8U 10.8U 1.8 J 10.8U 699 33.3 10.8U 

 



Table 4 
Summary of Detected VOCs in Soil Gas Samples (Continued) 

November 2006  
 

Location ID 
Date Sampled 

SG-14 
10/30/2006 

SG-15 
10/30/2006 

SG-16 
10/30/2006 

SG-17 
10/30/2006 

SG-17 (DUP)
10/30/2006 

SG-18 
10/30/2006 

SG-18 (DUP)
10/30/2006 

Analyte Volatiles by EPA Method TO15 (µg/m3) 
1,1,1-Trichloroethane 10.9U 35 10.9U 10.9U 10.9U 10.9U 10.9U 
1,1-Dichloroethane 8.1U 8.1U 8.1U 8.1U 8.1U 8.1U 8.1U 
Benzene 3.5 J 1.9 J 2 J 3.2 J 4.2 J 1.8 J 2.2 J 
Chloroform 9.8U 6.8 J 9.8U 9.8U 9.8U 9.8U 9.8U 
Chloromethane 10.3U 10.3U 10.3U 10.3U 10.3U 10.3U 10.3U 
Ethylbenzene 2.7 J 8.7U 8.7 4.3 J 5.2 J 2.7 J 3.1 J 
m,p-Xylene 10.4 7.4 J 34.3 15.2 17.4 9.6 11.3 
Methylene Chloride 2.4 J 2.3 J 3.5 J 2.5 J 3.1 J 2.6 J 2.6 J 
o-Xylene 3.8 J 2.7 J 12.2 5.2 J 7 J 3.5 J 4.3 J 
Styrene 8.5U 8.5U 8.5U 8.5U 8.5U 8.5U 8.5U 
Tetrachloroethene 13.6U 13.6U 13.6U 13.6U 13.6U 13.6U 13.6U 
Toluene 10.6 7.5 45.2 19.6 23 9 11 
Trichloroethene 10.8U 10.8 10.8U 10.8U 10.8U 10.8U 10.8U 

 



Table 4 
Summary of Detected VOCs in Soil Gas Samples (Continued) 

November 2006 
 

Location ID 
Date Sampled 

SG-19 
10/30/2006 

SG-20 
10/30/2006 

SG-21 
10/30/2006 

SG-22 
10/30/2006 

SG-23 
10/30/2006 

SG-25 
10/31/2006 

SG-26 
10/31/2006 

Analyte Volatiles by EPA Method TO15 (µg/m3) 
1,1,1-Trichloroethane 10.9U 2.2 J 5.5 J 18.6 10.9U 10.4U 10.9U 
1,1-Dichloroethane 8.1U 8.1U 8.1U 8.1U 8.1U 7.7U 8.1U 
Benzene 2.9 J 32 6.4U 1.6 J 6.4U 5.4 J 15.7 
Chloroform 9.8U 9.8U 9.8U 9.8U 9.8U 9.3U 9.8U 
Chloromethane 4.8 J 5.6 J 10.3U 10.3U 10.3U 9.7U 10.3U 
Ethylbenzene 8.3 J 29.1 8.7U 3 J 8.7U 5.7 J 10.4 
m,p-Xylene 31.7 109 4.8 J 11.3 4.3 J 19.5 39.1 
Methylene Chloride 4.2 J 7.6 J 2.3 J 2.4 J 2.1U 4.2 J 3.1 J 
o-Xylene 10.9 37 8.7U 4.3 J 8.7U 7.8 J 14.3 
Styrene 2.6 J 9.4 8.5U 8.5U 8.5U 8.1U 2.6 J 
Tetrachloroethene 13.6U 13.6U 13.6U 13.6U 13.6U 12.9U 13.6U 
Toluene 25.6 98 4.2 J 8.3 4.2 J 25.6 52.8 
Trichloroethene 10.8U 10.8U 10.8U 10.8U 1.8 J 2.2 J 10.8U 

 



Table 4 
Summary of Detected VOCs in Soil Gas Samples (Continued) 

November 2006 
 

Location ID 
Date Sampled 

SG-28 
10/31/2006 

SG-29 
10/31/2006 

SG-30 
10/31/2006 

SG-31 
10/31/2006 

SG-31 (DUP) 
10/31/2006 

Analyte Volatiles by EPA Method TO15 (µg/m3) 
1,1,1-Trichloroethane 10.9U 10.9U 10.9U 2.5 J 3.1 J 
1,1-Dichloroethane 8.1U 8.1U 8.1U 8.1U 8.1U 
Benzene 6.7 5.1 J 6.7 12.1 15.3 
Chloroform 9.8U 9.8U 9.8U 9.8U 9.8U 
Chloromethane 5.6 J 4.1 J 10.3U 10.3U 10.3U 
Ethylbenzene 4.2 J 4.8 J 6.1 J 14 J 20 J 
m,p-Xylene 14 16.1 21.7 47.8 J 65.1 J 
Methylene Chloride 3.1 J 2.7 J 4.5 J 22 23 
o-Xylene 5.2 J 6.1 J 7.8 J 15.2 J 21.3 J 
Styrene 8.5U 8.5U 1.8 J 9.4 12.8 
Tetrachloroethene 13.6U 13.6U 13.6U 13.6U 13.6U 
Toluene 18.1 20.7 34.7 67.8 J 90.4 J 
Trichloroethene 10.8U 10.8U 10.8U 2 J 2.5 J 

Key:     U =  Analyte was analyzed for but not detected.  The associated numerical value is at or below the method detection limit (MDL). 
 J =  The analyte was positively identified, but the quantitation is an estimation.  
Note:   Concentrations in bold font indicate the analyte was detected above the associated MDL. 
                      



Table 5 
Summary of Reporting Limits for VOCs in Soil Gas Method Blank Samples 

November 2006 
 

Location ID 
Date Sampled 

Lab QC 
11/7/2006 

Lab QC 
11/10/2006 

Lab QC 
11/13/2006 

Analyte Volatiles by EPA Method TO15 (µg/m3) 
1,1,1-Trichloroethane 1.1U 1.1U 0.4U 
1,1-Dichloroethane 0.8U 0.8U 0.3U 
Benzene 0.6U 0.6U 0.3U 
Chloroform 1U 1U 0.4U 
Chloromethane 1U 1U 0.4U 
Ethylbenzene 0.9U 0.9U 0.4U 
m,p-Xylene 0.9U 0.9U 0.4U 
Methylene Chloride 1.7J 1.7 J 0.7 J 
o-Xylene 0.9U 0.9U 0.4U 
Styrene 0.9U 0.9U 0.3U 
Tetrachloroethene 1.4U 1.4U 0.5U 
Toluene 0.8U 0.8U 0.3U 
Trichloroethene 1.1U 1.1U 0.4U 

 
Key:     U =  Analyte was analyzed for but not detected.  The associated numerical value represents the reporting limit (RL). 
 J =  The analyte was positively identified, but the quantitation is an estimation.  
Note:   Concentrations in bold font indicate the analyte was detected above the associated MDL. 
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APPENDIX F 
Trend Analysis of VOCs 

in Groundwater 
 



SW1 Trend Analysis of VOCs in Groundwater
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DW1 Trend Analysis of VOCs in Groundwater

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

Ja
n. 

19
92

Dec
. 1

99
4

Nov
. 1

99
9

May
 20

00
Nov

. 2
00

0
May

 20
01

Nov
. 2

00
1

May
 20

02
May

 20
03

Nov
. 2

00
3

Ju
n. 

20
04

Nov
. 2

00
4

Oct.
 20

05
Oct.

 20
06

Date Sampled

C
on

ta
m

in
an

t C
on

ce
nt

ra
tio

n 
(u

g/
L)

TCA
TCE
VC
1,1-DCE
cis-1,2-DCE
1,1-DCA

Maximum concentration:
cis-1,2-DCE at 1.8 ug/L



SW3 Trend Analysis of VOCs in Groundwater
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DW3 Trend Analysis of VOCs in Groundwater
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SW4 Trend Analysis of VOCs in Groundwater
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SW7 Trend Analysis of VOCs in Groundwater
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