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ACRONYMS 
 
 

1, 1, 1-TCA 1, 1, 1-trichloroethene 

1, 1-DCA 1, 1-dichloroethane 

1, 1-DCE 1, 1-dichloroethene 

AS/SVE air sparging/soil vapor extraction 

bgs  below ground surface 

CLEAN  Comprehensive Long-Term Environmental Action Navy 

COC  chain of custody 

CTO  contract task order 

DPT  direct-push technology  

ELAP  Environmental Laboratory Approval Program 

MTBE  methyl tert butyl ether 

NWIRP  Naval Weapons Industrial Reserve Plant 

NYSDOH New York State Department of Health 

PCE  tetrachloroethene 

RBC  Risk Based Concentration 

SVPM  Soil Vapor Pressure Monitor 

TCE  trichloroethene 

VOC  volatile organic compound 

USEPA  United States Environmental Protection Agency 

µg/m3  micrograms per cubic meter of air 
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1.0 INTRODUCTION 
 
 

This Data Report has been prepared for the Navy under Contract Task Order (CTO) 002 by the 

Naval Facilities Engineering Command Mid-Atlantic under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN) contract number N62472-03-D-0057.  This Data Report 

presents soil vapor investigation activities that took place from January 21, to January 30, 2008 at 

the Naval Weapons Industrial Reserve Plant (NWIRP) Bethpage, Long Island, New York (Figures 

1 and 2).  The monitoring activities were conducted in accordance with the Tetra Tech letter work 

plan (TtNUS, 2007) and New York State Department of Health (NYSDOH) Guidance for 

Evaluating Soil Vapor Intrusion in the State of New York (NYSDOH, 2006).   

 

Site 1 was identified as having been impacted by historic releases of chlorinated solvents and 

was remediated via an air sparging/soil vapor extraction (AS/SVE) system between 1998 and 

2001.  Remedial goals were based on protection of groundwater and minimization of solvent 

emissions during a planned subsequent soil removal action.  Remediation goals did not consider 

possible soil vapor migration to an adjacent residential neighborhood.  Natural attenuation of 

solvents continues.  Site photos are presented in Appendix A. 

 

Soils in general at Site 1 consist mainly of unconsolidated sediments that overlie crystalline 

bedrock.  The unconsolidated sediments consist of four distinct geologic units that in descending 

order are the Upper Glacial Formation, the Magothy Formation, the Raritan Clay, and the Lloyd 

Formation.  

 

The Upper Glacial Formation, which is about 30 to 45 feet thick, consists chiefly of coarse sands 

and gravels. The upper Magothy Formation consists chiefly of coarse sands to a depth of about 

100 feet, below which finer sands, silts, and clay predominate. The clay is fairly common but 

laterally discontinuous; no individual clay horizon of regional extent underlies the NWIRP.  

 

The Raritan Clay underlies the Magothy Formation at a depth of about 700 feet beneath the 

NWIRP and is reportedly 100 to 150 feet thick.  The underlying Lloyd Sand Formation is 

reportedly about 300 feet thick.  
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2.0 FIELD AND SAMPLING ACTIVITIES 
 

 

From January 21 to January 30, 2008, 6 soil borings and 18 temporary soil gas points were 

installed, 4 existing soil vapor pressure monitors were converted to soil gas sampling wells, and 

22 soil gas samples were collected, (Figure 3).  Soil borings and soil gas points were installed 

using direct push technology (DPT).   

 

Four temporary soil gas borings were installed along the fence running from the southeast corner 

to the northeast corner of Site 1.  This fence line separates the Navy property from a residential 

neighborhood (BPS1-SB1001 to BP-SB1004) to the east.  Site 1 is a known area with historical 

solvent contamination.  In addition, two soil gas borings were installed northeast of Site 1, also 

along the edge of the Navy property and the residential neighborhood (BPS1-SG1005 and BPS1-

SG1006).  These borings were installed to continue the line of investigation to the eastern edge of 

Navy property.    

 

For each location, continuous soil macro core samples were first collected to depths of 40 to 49 

feet bgs and the lithology was characterized in the field.  The Work Plan identified a boring depth 

of 50 feet, but refusal was encountered before this depth for each boring.  Based on groundwater 

monitoring wells located at the site, groundwater is approximately 51 feet below ground surface.  

Groundwater was not encountered in any of the borings.    

 

Soil boring log sheets are presented in Appendix B.  Soils from the surface to the bottom of the 

borings were generally characterized as fine to coarse sands and gravels, with some silt.  Thin 

lenses of sandy silt or clayey silt were encountered during the borings.  These lenses were 

generally 2 to 4 feet thick.  One lens was encountered a depth of approximately 10 feet in all of 

the borings.  A sandy silt unit was also observed near the bottom of one boring (BPS1-SB1004).  

Soil gas points were installed at depths to avoid these lenses.   

 

Soil gas points were installed in a separate borings, approximately 2 to 3 feet away from the soil 

boring and other soil gas points.  The soil gas points were installed using DPT to depths of 5.5 to 

8 ft, 20 to 22 ft and 40 to 46 feet.  Individual samples and depths are presented in Table 1.   

 

During sampling, several steps were taken to ensure the representativeness of the soil gas 

sample.  For each soil gas point, the sampling point was pushed to the target sample depth and 

the sample screen below the rods was exposed.  A tube with a threaded and o-ring seal 

connection was lowered from the surface and screwed into a paired sample screen port.   The 

ground surface was covered with plastic and a 5-gallon container was placed over the down-hole 
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equipment.  Penetrations through the bucket (rods and tubing) were sealed with bentonite and 

the container was filled with helium.   

 

Sample collection consisted of first purging the well screen and sample tubing with a positive 

displacement pump.  Purge and sample rates varied from 0.12 to 0.25 liters per minute.  During 

purging, helium and photo ionization detector (PID) readings of the off gas were obtained and 

recorded.  The helium readings were used to determine potential leakage of air from the surface 

to the sample point.  PID readings were collected to support data evaluation.  During the purge 

process, helium readings in excess of criteria were not observed (Appendix C).   PID readings 

ranged from 0 to 9 parts per million.  The cold weather affected the battery on the PID meter, and 

PID readings were not obtained on all samples.   

 

Following purging, soil gas samples for laboratory testing were collected using a summa canister.  

Sample collection times ranged from approximately 40 to 60 minutes.  After the soil gas samples 

were collected, each boring was backfilled with granular bentonite.  The temporary wells were not 

surveyed; rather field measurements were taken to define the soil gas locations (Appendix C).  

Soil cuttings were containerized in 55 gallon drums for characterization and disposal.   

 
Ambient air samples were collected simultaneously with each soil gas sample to evaluate 

potential chemicals in the ambient area.  The Summa sample containers were positioned at a 

location approximately 30 to 50 feet upwind and at a height to 1 to 2 feet above grade.  The 

ambient air sample was obtained over a four- to eight-hour period that corresponded to the soil 

vapor collection activities.  The canister was moved during sampling activities to remain upwind of 

the sampled boring (Appendix C). 

 

The soil gas samples were analyzed according to United States Environmental Protection Agency 

(USEPA) Method TO-15 volatile organic compounds (VOCs) by Air Toxics Ltd. Folsom, 

California, an Environmental Laboratory Approval Program (ELAP) certified laboratory (USEPA, 

1999).    
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3.0 SOIL GAS ANALYTICAL RESULTS 
 

 
From January 21 to January 30, 2008, 18 temporary soil gas samples and 4 converted soil vapor 

pressure monitoring points were sampled via Summa canisters and analyzed for TO-15 VOCs.   

Chain of custody sheets and the data analytical reports can be found in Appendices D and E, 

respectively.   

 

Analytical results are presented in Table 2 and Figure 4.  For comparison, EPA Region 3 Risk-

Based Concentration (RBC) criteria are presented.  These criteria are not applicable to soil gas, 

but present baseline concentrations at which risk to human health may result under long term 

exposure.  Detections less than these concentrations would not be expected to present any risk 

to human health.   

 

NYSDOH uses indoor air values of 5 micrograms per cubic meter of air (µg/m3) and 100 µg/m3 for 

trichloroethene (TCE) and tetrachloroethene (PCE), respectively.  NYSDOH has not published 

similar values for other constituents.  As a result, the primary focus of this evaluation will be for 

TCE and PCE.   

 

For the temporary soil gas samples, the highest TCE and PCE concentrations were detected in 

the shallow (7 to 8 feet) and intermediate-depth (20 feet) soil gas samples at locations BPS1-

SG1001 and BPS1-SG1002.  These points are in the south portion of the site.  Maximum TCE 

and PCE concentrations were 180,000 and 1,700 ug/m3, respectively.  The highest 1,1,1-

trichloroethane concentration (90,000 ug/m3) was also detected in this area.  Soil gas samples 

collected near the water table at these soil gas points were a factor of approximately 10 to 100 

times lower than observed in the shallow and intermediate depth samples, suggesting that the 

residual soil gas contamination may be associated with the silt unit observed at approximately 10 

feet below ground surface. 

 

Two of the four converted soil vapor pressure monitors (SVPM11S-24 and SVPM11-49) are co-

located with temporary soil gas points (BPS1-SG1001) and the soil gas results are similar.  The 

other two converted soil vapor pressure monitors (SVPM12S-25 and SVPM12-50) are located 

further south at Site 1 and do not have associated soil gas points.  Soil gas results from these 

southern converted soil vapor pressure monitors indicated a trend of higher soil gas 

concentrations at the water table than at the intermediate depth, which is reverse of what was 

observed else where at the site.     
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In the central and northern portion of Site 1, (BPS1-SG1003 and BPS1-SG1004), TCE and PCE 

were detected at maximum concentrations of 750 and 1,300 ug/m3.  While these concentrations 

are lower than detected in the southern sample points, these concentrations are significant when 

compared to NYSDOH criteria.  In this area, the higher TCE concentrations are in the deepest 

samples, whereas the higher PCE concentrations were more evenly distributed over depth.     

 

Northeast of Site 1 (BPS1-SG1005 and BPS1-SG1006), TCE and PCE were detected at 

maximum concentrations of 71 and 60 ug/m3.  The higher concentrations were detected near the 

water table.   

 

In addition to TCE and PCE, 1,1-dichloroethene (1,1-DCE) (4,700 µg/m3) and 1,1-dichloroethane 

(1,1-DCA) (1,700 µg/m3) were detected in the borings in the southern portion of the site.  The 

detection of these compounds corresponded to the higher TCE and PCE detections.  

  

Freons, chloromethane, acetone, 2-butanone, benzene, and toluene were detected in all or most 

of the field blanks.  Concentrations were generally less than EPA Region 3 RBCs.  Benzene, 

toluene, ethyl benzene, xylenes, freon, and methyl tert-butyl ether were also detected in most of 

the soil gas samples at concentrations similar to or less than EPA Region 3 RBCs.  Trans 1,2-

dichloroethene was detected slightly above or comparable to the EPA Region 3 RBC criteria of 

62 µg/m3 from the soil borings located in the northern area.   

 

EPA Region 3 RBC exceedances for cis-1,2-dichloroethene ranged from 79 µg/m3 in BPS1-

SG1004-46 to 860 µg/m3 in SVPM11S-24.  The highest exceedances of chloroform (53 µg/m3) 

and carbon tetrachloride (130 µg/m3) were located northeast of Site 1 in BPS1-SG1006-20 

(Figure 4).   
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4.0 CONCLUSIONS 
 
 

 
1. Soil gas samples collected along the eastern border of the site exceeded NYSDOH for indoor 

air criteria for TCE and PCE of 5 ug/m3 and 100 u/m3, respectively.  Maximum TCE and PCE 

concentrations were 180,000 µg/m3 and 5,300 µg/m3, respectively.  

 

2. Chemical concentrations in soil gas samples collected along the southern edge of Site 2 and 

the northeast corner of Site 1 (BPS1-1004, BPS1-1005, and BPS1-1006) were much lower 

than concentrations detected along the central and southeast corner of Site 1.  Maximum 

TCE and PCE concentration were 820 µg/m3 and 78 µg/m3, respectively.  These 

concentrations were detected at a depth of 46 feet below ground surface.  Shallower samples 

contained lower concentrations of these chemicals. 

 

3. The highest concentrations of TCE and PCE were generally detected at depths of 20 and 50 

feet.  However, shallow samples BPS1-SG1001-07 (7 feet bgs) and BPS1-SG1002-08 (8 

feet) contained TCE (19,000 µg/m3 and 3,300 µg/m3) and PCE (170 µg/m3 and 1,700 µg/m3) 

at concentrations greater than NYSDOH criteria of 5 µg/m3 and 100 µg/m3 for indoor air, 

respectively. 

 

4. Based on this data, potential migration of contaminated soil vapor to adjacent residents may 

be possible. 
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TABLE 1 
SOIL GAS INVESTIGATION  

FIELD ACTIVITIES 
NWIRP BETHPAGE, NEW YORK 

 

Boring Number Drilling 
Method 

Total Depth 
(feet)1 Depth (feet) Soil Sample Air Sample 2 

7 no 
20 no 
40 no BPS1-SG1001 DPT 40 

40 DPT continuous 

YES 

8 no 
20 no 
45 no BPS1-SG1002 DPT 45 

45 DPT continuous 

YES 

5.5 no 
20 no 
45 no BPS1-SG1003 DPT 45 

45 DPT continuous 

YES 

5.5 no 
22 no 
46 no BPS1-SG1004 DPT 46 

46 DPT continuous 

YES 

8 no 
20 no 
45 no BPS1-SG1005 DPT 45 

45 DPT continuous 

YES 

7 no 
20 no 
45 no BPS1-SG1006 DPT 45 

45 DPT continuous 

YES 

SVPM11S-24 existing 25 24 no YES 
SVPM11-49 existing 50 49 no YES 
SVPM12S-25 existing 27.1 25 no YES 
SVPM12-50 existing 52.1 50 no YES 

 
1. Depth below ground surface 
2. Work area summa canister (4 to 8 hours). 
DPT =   Direct push technology 



TABLE 2
SOIL GAS SAMPLING ANALYTICAL RESULTS

NWIRP BETHPAGE, NEW YORK 
PAGE 1 OF 1

BPS1-
SG1001-

07

BPS1-
SG1001-

20

BPS1-
SG1001-

40

BPS1-
SG1002-

08

BPS1-
SG1002-
08 DUP

BPS1-
SG1002-

20

BPS1-
SG1002-

45

BPS1-
SG1003-

05.5

BPS1-
SG1003-

20

BPS1-
SG1003-

45

BPS1-
SG1004-

05.5

BPS1-
SG1004-

22

BPS1-
SG1004-

46

BPS1-
SG1005-

08

BPS1-
SG1005-

20

BPS1-
SG1005-

45

BPS1-
SG1006-

07

BPS1-
SG1006-

20

BPS1-
SG1006-

45
SVPM11S-

24
SVPM11-

49
SVPM12S-

25
SVPM12-

50
Compound µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3

Freon 12 182.50 N 4.1 0.86 1.6 1.9 1.8 1.6 1.4 1.6 1.4 1.2 1.8
Chloromethane 94.90 N 0.83 1.1 0.79 0.34 0.5 1.1
Freon 11 730.00 N 1.8 1.3 1.5 1.3 1.6 2.3 1.1 1.7 1.4 1.2
Freon 113 31,390.00 N 2,200 2,900 5,100 2,400 790E 1,400 2,200 4 600 2.4 3 15 4,900
1,1-Dichloroethene 219.00 C 490 2,400 15 20 0.94 5.8 8.8 4.1 1,700 4,700
Acetone 3,285.00 N 370 14 64 72 1500 2000 95 120 340 330E 230E 470 230E 490 E 740E 110 160E 570E 9.3
Carbon Disulfide 730.00 N 3.6 2.5 4.6 2.3 3.2 4.7 2.4
Methylene Chloride 3.79 C 150
Methyl tert-butyl ether 1.57 C 8.2
trans-1,2-Dichloroethene 62.05 N 22 25 58 5.6 22 64
1,1-Dichloroethane 511.00 C 130 1,700 14 15 62 16 1.2 19 95 460 63 710 1,400
2-Butanone 5,110.00 N 35 50 230 10 12 22 16 0.87 15 11 53 37 26 21 50 0.75
cis-1,2-Dichloroethene 36.50 N 560 4.4 160 200 800 92 3.7 8.1 79 860 780
Chloroform 0.08 C 1.2 4.9 5.7 1.7 1.2 2.4 53 28
1,1,1-Trichloroethane 5,219.50 N 16,000 90,000 890 740 970 1,900 550 440E 790 780 3.9 430 3.4 11 27 0.95 2,400 36,000 75,000
Carbon Tetrachloride 0.12 C 41 130 99
Benzene 0.23 C 33 56 3.3 6.2 9.4 7.6 1.4 5.2 7.1 22 8.4 5.1 7.2 23 1
4-Methyl-2-pentanone 3,139.00 N 2.1 1.8 0.66
Toluene 5,110.00 N 31 66 25 41 24 32 3.6 15 10 37 30 8.8 18 40 23 2.2
Tetrachloroethene 0.31 C 170 1,200 5.9 1,700 2,100 960 20 540E 1,300 250 22 78 15 59 60 19 28 44 5,300
Chlorobenzene 51.10 N
Ethyl Benzene 1,058.50 C 7.8 12 4.4 9.1 1.8 6.4 4.7 1.8 3.2 5.2
m,p-Xylene 109.50 N 20 27 34 14 32 1.9 7.4 5.1 12 13 5 8.4 14 26 1.2
o-Xylene 8.3 11 11 0.63 1.2 3.2 2.6 1.6 2.2 2.7
Styrene 1,043.90 C 0.92 0.76 0.89 0.74
1,4-Dichlorobenzene 0.16 N 1.5 0.84
Trichloroethene 0.02 C 19,000 180,000 1,400 3,300 4,600 4,400 320 110 590 750 5.2 820 1.5 16 71 1.2 2 2.1 7,200 0.29 73,000 150,000

1 - Ambient air criteria from EPA Region 3 RBC tables, http://www.epa.gov/reg3hwmd/risk/human/index.htm 
µg/m3 = micrograms per cubic meter of air
C = Carcinogenic effects  N = Noncarcinogenic effects 
Bolded values are exceedances of EPA Region 3 RBCs.  
E = exceeds instrument calibration range, reported results likely exceed plus/minus 25 %. 
Blank cells indicate a non-detect value. 

Ambient air (1)

µG/m3
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Bethpage Site 1 
Soil Gas Photos 

January 2008 
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Photo 1: DPT rig, East of Site 1 
 
 
 

 
 

Photo 2: DPT rig, East of Site 1 
 



Bethpage Site 1 
Soil Gas Photos 

January 2008 
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Photo 3: DPT rig, East of Site 1 
 
 

 
 

Photo 4: DPT rig, East of Site 1 
 



Bethpage Site 1 
Soil Gas Photos 

January 2008 
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Photo 5: DPT rig, East of Site 1 
 
 

 
 

Photo 6: DPT rig, East of Site 1 
 



Bethpage Site 1 
Soil Gas Photos 

January 2008 
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Photo 7: Probe tubing, helium tank over sample point.  
 
 
 

 
 

Photo 8: Probe and tubing over two sample points. 
 



Bethpage Site 1 
Soil Gas Photos 

January 2008 
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Photo 9: Summa canister and purge pump. 
 
 

 
 

Photo 10: Purge pump and helium detector. 
 



Bethpage Site 1 
Soil Gas Photos 

January 2008 
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Photo 11: Field blank and Summa canister. 
 
 
 
 

 
 

Photo 12: DPT rig and sample points, East of Site 1. 
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Bethpage Site 1 
Soil Gas Photos 

January 2008 
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Photo 13: Sample points, East of Site 1 
 
 

 
 

Photo 14: Sample points, East of Site 1 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

APPENDIX B 
 
 

SOIL BORING LOGS and MONITORING WELL CONSTRUCTION SHEETS 
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APPENDIX C 
 

SOIL GAS SAMPLING LOG SHEETS 
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