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INTRODUCTION 
 

Tetra Tech NUS (TtNUS) performed additional investigation of the soil at Site 5 (the former Fire Training 

Area) at the Naval Air Station Joint Reserve Base (NAS JRAB) Willow Grove, Pennsylvania.  The work 

was performed under Contract Task Order No. 003 under Contract N62472-03-D-0057, Comprehensive 

Long-Term Environmental Action – Navy (CLEAN), in accordance with the approved Work Plan for Soil 

Investigation, Fall 2006, Dioxin Sampling, Site 5 - Fire Training Area, Operable Unit 4 (OU 4) (Tetra Tech 

NUS, September 2006).  This work complements the previous remedial investigation work that is 

documented in the Remedial Investigation (RI) Report for Site 5 - Fire Training Area (Tetra Tech NUS, 

February 2002), and the Remedial Investigation Report for Sites 1, 2, 3, and 5 (Halliburton NUS, 

February 1993).  The purpose of this soil investigation was to address regulatory agency concerns 

regarding the possible presence of dioxin at unacceptable concentrations within and in the vicinity of the 

Site 5 soil removal excavation.   

 

SITE DESCRIPTION  
 

NAS JRB Willow Grove is located in Horsham Township, Montgomery County, Pennsylvania, 

approximately 20 miles north of the city of Philadelphia.  NAS JRB Willow Grove occupies approximately 

1,000 acres of the 1,200 acres maintained by the Department of Defense at the Air Station, and the 

Willow Grove Air Reserve Station occupies the remaining 200 acres (see Figure 1).  The Air Station is 

generally bounded by State Route 611 (Easton Road) to the east, State Route 463 (Horsham Road) to 

the southwest, and Keith Valley Road to the north. 

 

Site 5 is located in the south-central portion of NAS JRB, approximately midway between Runway 10/28 

and Horsham Road (Figure 2).  The site is located immediately south of Taxiway Juliet, and covers an 

irregularly shaped area of approximately 1.25 acres.  The training area was used from 1942 to 1975 for 

firefighting exercises, which included the disposal and burning of flammable liquid wastes generated by 

the Naval Air Station.  Wastes including solvents, paint chemicals, xylenes, toluene, and various 

petroleum compounds were reportedly consumed at the rate of at least 4,000 gallons per year.  Drums 

were reportedly stored in the vicinity of the burn ring during the periods between firefighting exercises. 

 

Site 5 is comprised of flat to slightly rolling terrain, and is primarily covered by grasses, buildings, and a 

parking lot, with some woody and brushy vegetation present within the southern portion of the area.  
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BACKGROUND 
 

The final RI report for Site 5, completed in February 2002, documented halogenated VOC contaminants 

in groundwater and a range of organic compounds mainly polynuclear aromatic hydrocarbons (PAHs) in 

limited site surface soils (Tetra Tech NUS, February 2002).  After submission of the RI report, the Navy 

contracted for installation of an additional airport runway perimeter security fence.  Part of the new 

security fencing was installed in or near the area of known PAH soil contamination.  In order to determine 

whether the fence installation had significantly altered the distribution of PAH soil contamination 

documented in the RI report, fifteen additional surface and shallow subsurface soil samples were 

collected and analyzed for PAHs, TOC, and pH in June 2004.  The results of the new sampling, submitted 

in Site 5 RI Addendum No. 1 in October 2004, indicated that there were no significant changes in the 

contaminant distribution within the site soils.  Four samples exceeded PADEP residential medium-specific 

concentrations (MSCs) for PAHs, which was in accord with the previous findings. The complete Site 5 RI 

Addendum One report is included as Appendix A.   

 

Based on the Site 5 RI Report (February 2002), the human health risk assessment indicated acceptable 

risk (reasonable maximum exposure [RME] 2.6 x 10-5) levels for the most probable anticipated future land 

use scenario (continuation of occupational worker exposure), but unacceptable risk (RME 1.4 x 10-3) 

above the maximum acceptable guideline risk (1 x 10-4) for the potential future resident exposure 

scenario.  Since NAS JRB Willow Grove did not want restrictions on future land use based on soil at the 

site, a soil removal action was planned for soils along the transport corridor and the former burn ring, 

described in the Action Memorandum Site 5 - Fire Training Area, Soil Removal, submitted in August 

2005.  Preliminary Remediation Goals (PRGs) for protection of human health were developed by EPA 

Region 3 and the Navy using EPA Region III RBCs for lifetime resident exposure scenarios (Table 1).  

The potential PAH-related ecological risks were limited primarily to soil invertebrates and burrowing 

animals within a relatively small area.  Since the potential for off-site migration of PAHs is considered low, 

no PRGs were developed or needed for protection of the environment.   

 

In October 2005, selected RI soil sample locations were resampled for volatile organic compounds 

(VOCs) using the Encore sampling method, which was not available at the time of the previous 

investigations.  The samples were collected in order to address EPA concerns regarding the quality of the 

historical analytical data for VOCs.  The results of the investigation, presented in the Site 5 RI Addendum 

No. 2 (TtNUS, March 2006), confirmed the existing interpretation of Site 5 soil conditions as presented in 

the February 2002 RI report.  The complete Site 5 RI Addendum No. 2 report is included as Appendix B.   

 

In January 2006, in accordance with the Action Memorandum, Site 5 - Fire Training Area Soil Removal, 

soil was excavated and removed to a depth of approximately 2 feet in the burn ring area.  The work was 
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performed by Resource Management Concepts, Inc. (RMC) and is described in the Final Report of Soil 

Removal Action, Site 5 Fire Fighting Training Area (see Appendix E).  A total of 286 tons of soil was 

excavated in the first phase of removal and transported to Clean Earth of Philadelphia, Pennsylvania for 

disposal.  The results of the confirmatory soil sampling revealed that several PAH compounds exceeded 

the 10-5 cancer risk level PRG for a lifelong resident, and the total residual risk (7.39 x 10-4) exceeded 

EPA’s target carcinogenic risk range (1 x 10-6 to 1 x 10-4) for the maximum exposure scenario.  The first 

phase removal residual risk evaluation is included in Appendix C.   

 

In order to address the unacceptable residual risk, the Navy performed additional excavation at the site in 

August 2006.   A total of 227 tons of soil were excavated and transported to Clean Earth for disposal (see 

Appendix E).  The results of the confirmatory soil sampling after the second phase of removal indicated 

that considerable risk reduction had been achieved; however, the total residual risk (1.23 x 10-4) still 

slightly exceeded the target carcinogenic risk range for the maximum exposure scenario.  

 

It was determined that dioxins were a significant contributor to the residual risk.  Only two sample results 

for dioxin (from 1997) were available.  Although both sample results were below the EPA recommended 

PRG of 1 ppb for dioxin in surface soils involving a residential exposure scenario, EPA requested that 

additional data be collected to establish that dioxin was not a contaminant of concern.   

 

SUMMARY OF DIOXIN FIELD INVESTIGATION 
 

In September 2006, soil samples were collected from five locations within and in the vicinity of the soil 

removal excavation for dioxin analysis (Figure 3).  Sample locations 05SS60 through 05SS63 were within 

the excavation and corresponded with the locations of the verification samples for PAHs previously 

collected by RMC.  The remaining sample location, 05SS64, was approximately 20 feet north of the 

northern limit of the excavation, near RI soil boring location 05SB14.  This was the location of the highest 

total 2,3,7,8-TCDD Toxicity Equivalent concentration (0.177 ppb) from the RI.  At the time of the soil 

sampling, the excavation was filled with groundwater seepage to a maximum depth of approximately 2.5 

feet.   

 

Due to safety protocol that precluded entry into those portions of the excavation that were greater than 

two feet in depth, three of the sample locations within the excavation (05SS61, 05SS62, and 05SS63) 

could not be directly accessed.  It was necessary to employ a remote sampling device to collect these 

samples.  This device consisted of a long metal rod to the end of which was attached the sample bottle.  

The sample was collected directly into the sample jar by scooping soil from the bottom of the excavation.  

Once filled, the jar was capped, removed from the assembly, and packaged for shipment.  The remaining 

two sample locations (05SS60 and 05SS64) were directly accessible and were collected by filling the 
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sample jar with a dedicated disposable trowel.  All of the samples were collected from a depth of 0 to 6 

inches as measured from the existing ground surface.  The floor of the excavation was approximately 1 

foot to 4 feet below grade.  The lithology of each sample was described by the TtNUS geologist and 

noted on the sample log.  The lithologies observed in the samples were consistent with those noted 

during previous site investigations, and consisted predominantly of fine-grained soils ranging from silty 

clay to sandy silt.  The sample log sheets are included in Appendix D. 

 

The laboratory analysis was performed by Eno River Labs of Durham, North Carolina (a Navy-certified 

laboratory) using SW-846 Method 8290.  The data were validated to EPA validation level M3 by TtNUS in 

accordance with EPA’s national and regional protocol and with Navy guidelines.   

 

All work was performed in accordance with the site specific Health and Safety Plan prepared for this 

investigation following procedures outlined in the Work Plan for Phase II Remedial Investigation, NAS JRB 

Willow Grove, Pennsylvania submitted to the Northern Division, Naval Facilities Engineering Command (May 

1997).   

 

For quality control, one field duplicate sample (one per 10 samples) was collected.  There were no equipment 

rinsate blanks collected since only dedicated, disposable sampling equipment was used.   

 

RESULTS OF DIOXIN INVESTIGATION 
 

Summary of Soil Sample Analysis 

 

The complete set of validated analytical data is presented in Table 2.  The total 2,3,7,8-TCDD Toxicity 

Equivalent concentrations ranged from 0.00121 ug/kg (an average of the concentrations of the two 

duplicate samples, 05SS60 and 05SS65) to 0.01708 ug/kg for sample 05SS64.  The concentration for 

05SS64 exceeded the PADEP Medium Specific Concentration (MSC) for residential soil, 0.012 ug/kg, 

and the Region 3 Residential Soil risk-based concentration (RBC), 0.0043 ug/kg.  Sample 05SS64 was 

collected outside of the excavation, approximately 20 feet north of its northern limit, near RI soil boring 

location 05SB14.   

 
Human Health Risk Assessment Summary 

 

A residual risk evaluation was performed that included the additional dioxin sampling data.  The maximum 

total 2,3,7,8-TCDD Toxicity Equivalent from the present sampling results was used in place of the 1997 

maximum value, since the present concentration was derived from a resampling of the 1997 sample 

location.  The total residual risk was determined to be 8.31 x 10-5, which is within the EPA’s target 
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carcinogenic risk range of 1 x 10-6 to 1 x 10-4.  See Appendix C for the complete residual risk evaluation 

results.  

 
CONCLUSION 
 
In October 2006, following the determination that the residual risk of the excavated area was within 

acceptable limits for both PAHs and dioxin, the excavation was backfilled using high quality fill dirt and 

topsoil from a borrow pile located on the Base (see Appendix E).  The borrow pile was sampled by RMC 

prior to the backfilling operation and the analytical results did not reveal any contaminant levels that would 

affect the total residual risk calculated for Site 5 soils (see Appendix C). 
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TABLE 1
PRELIMINARY REMEDIATION GOALS

SITE 5 - FIRE TRAINING AREA
NASJRB WILLOW GROVE, PENNSYLVANIA

USEPA Cancer Risk Levels
Chemical Region 3 Soil RBC(1) 10-6 10-5 10-4 10-6 10-5 10-4

Industrial Residential Occupational Workers Lifelong Residents
2,3,7,8-TCDD Equivalents 1.9E-05 4.3E+06 2.0E-05 2.0E-04 2.0E-03 4.0E-06 4.0E-05 4.0E-04
Benzo(a)anthracene 3.9 0.87 2.1 21 210 0.62 6.2 62
Benzo(a)pyrene 0.39 0.087 0.21 2.1 21 0.062 0.62 6.2
Benzo(b)fluoranthene 3.9 0.87 2.1 21 210 0.62 6.2 62
Benzo(k)fluoranthene 39 8.7 21 210 2100 6.2 62 620
Dibenzo(a,h)anthracene 0.39 0.087 0.21 2.1 21 0.062 0.62 6.2
Indeno(1,2,3-cd)pyrene 3.9 0.87 2.1 21 210 0.62 6.2 62

Notes:
All concentrations are in mg/kg.
1 - USEPA Region 3 Risk-Based Concentration Table, April 7, 2005.
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TABLE 2
DATA SUMMARY OF ANALYTICAL RESULTS

DIOXINS/FURANS IN SOIL
NAS JRB WILLOW GROVE SITE 5

Sample ID: 05SS60 05SS61 05SS62 05SS63 05SS64 05SS65 Region 3 Residential
Collection Date: 09/28/2006 09/28/2006 09/28/2006 09/28/2006 09/28/2006 09/28/2006 Soil RBC
Duplicate Sample:

Units
1,2,3,4,6,7,8,9-OCDD ng/kg 2060 5820 3880 3600 8670 2880 0.0043
1,2,3,4,6,7,8,9-OCDF ng/kg 0.88 J 0.52 J 0.27 J 0.4 J 45.3 1.5 J 0.0043
1,2,3,4,6,7,8-HpCDD ng/kg 23.3 24.4 12.6 13.9 338 37.4 0.043
1,2,3,4,6,7,8-HpCDF ng/kg 0.72 J 0.45 J 0.15 EMPC 0.2 J 32.1 1.4 J ---
1,2,3,4,7,8,9-HpCDF ng/kg 0.2 U 0.07 U 0.1 U 0.09 U 2.6 J 0.2 U 0.043
1,2,3,4,7,8-HxCDD ng/kg 0.2 U 0.24 EMPC 0.1 U 0.08 U 4.3 J 0.2 U 0.43
1,2,3,4,7,8-HxCDF ng/kg 0.2 U 0.12 J 0.07 U 0.12 J 9.4 J 0.29 J 0.43
1,2,3,6,7,8-HxCDD ng/kg 0.52 J 0.4 J 0.1 U 0.18 J 10.9 0.79 J 0.43
1,2,3,6,7,8-HxCDF ng/kg 0.1 U 0.05 U 0.07 U 0.05 U 3.9 J 0.1 U 0.43
1,2,3,7,8,9-HxCDD ng/kg 0.5 J 0.42 J 0.1 U 0.08 U 6.4 0.63 J 0.43
1,2,3,7,8,9-HxCDF ng/kg 0.2 U 0.05 U 0.08 U 0.06 U 0.2 U 0.2 U 0.43
1,2,3,7,8-PeCDD ng/kg 0.3 U 0.11 EMPC 0.1 U 0.08 U 3 J 0.2 U 2.15
1,2,3,7,8-PeCDF ng/kg 0.2 U 0.05 U 0.08 U 0.06 U 17.1 EMPC 0.2 U 0.215
2,3,4,6,7,8-HxCDF ng/kg 0.1 U 0.04 U 0.06 U 0.05 U 4.7 J 0.1 U 0.43
2,3,4,7,8-PeCDF ng/kg 0.2 U 0.05 U 0.08 U 0.06 U 2.8 J 0.2 U 2.15
2,3,7,8-TCDD ng/kg 0.3 U 0.07 U 0.1 U 0.08 U 2.7 0.2 U 4.3
2,3,7,8-TCDF ng/kg 0.2 U 0.06 U 0.09 U 0.07 U 2.4 0.41 J 0.43
Total 2,3,7,8-TCDD Toxicity Equivalents UG/KG 0.00096 0.00209 0.00129 0.00125 0.01708 ** 0.00146 0.0043

Data Qualifiers:
EMPC  --  Value is considered an estimated maximum possible concentration because criteria for compound identification based on ion ratios were not met.
J  --  Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
U  --  Value is a non-detected result as reported by the laboratory.
**  --  Indicates Total Toxicity Equivalents for this sample exceeds the Region 3 Residential Soil RBC, which is based on a 1E-06 cancer risk level  (EPA, 2006).

05SS65 05SS60
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Addendum Remedial Investigation Report  
For  

Site 5 - Fire Training Area Soil 
NAS JRB Willow Grove, Pennsylvania 

 

INTRODUCTION 
 

Tetra Tech NUS, Inc. (TtNUS) submits this letter report for environmental site investigation on Naval Air 

Station Joint Reserve Base (NAS JRB) Willow Grove property in response to a request for change from 

the Navy for Contract Task Order No. 003 under Contract N62472-03-D-0057, Comprehensive Long - 

Term Environmental Action-Navy (CLEAN).   

 

Site Description and Setting 
 

NAS JRB Willow Grove is located in Horsham Township, Montgomery County in southeastern 

Pennsylvania, approximately 20 miles north of the city of Philadelphia (Figure 1).  NAS JRB Willow Grove 

occupies approximately 1,000 acres of 1,200 acres the Department of Defense (DoD) maintains at the Air 

Station. The Willow Grove Air Reserve Station (ARS) occupies approximately 200 acres of land in the 

northeastern section of the Air Station and shares common facilities with the NAS JRB.  Figure 1 shows 

the location of NAS JRB Willow Grove and ARS.  The Air Station is comprised of flat to slightly rolling 

terrain and is generally bounded by State Route 611 to the east, State Route 463 to the southwest, and 

Keith Valley Road to the north. 

 

The primary mission of NAS JRB Willow Grove is to provide support for operations involving aviation 

training activities and to train Navy reservists.  NAS JRB Willow Grove supports DoD tenants such as the 

Marine Reserve, Pennsylvania National Guard and the Army Reserve, and shares facilities/services with 

the Air Force Reserve.  The base provides facilities, services, materials, and training in direct support of 

all assigned units.  These units include anti-submarine warfare squadrons, a helicopter squadron, fleet 

logistic support squadrons, and other DoD units. 

 

The Fire Training Area is located in the south-central portion of NAS JRB, approximately midway 

between Runway 10/28 and State Route 463 (Figures 1 and 2).  The site is located immediately to the 

south of Taxiway Juliet and covers an irregularly shaped area of approximately 1.25 acres.  The training 

area was used from 1942 to 1975 for large-scale firefighting exercises, which included the disposal and 

burning of flammable liquid wastes generated by the Naval Air Station.  Wastes  
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including solvents, paint chemicals, xylenes, toluene, and various petroleum compounds were consumed 

at the rate of up to 4,000 gallons or more per year in these firefighting exercises. The area was also 

reportedly used for the drum storage of these flammable materials during the periods between burning 

exercises. 

The Fire Training Area is primarily covered by grasses, with some woody and brushy vegetation present 

within the southern portion of the area. The burn area is located in the south-central portion of the site. 

Two small (normally dry) "ponds" are immediately south of the former burning area. Additional site 

information can be found in the Remedial Investigation Report for Site 5 - Fire Training Area (Tetra Tech 

NUS, February 2002). 

Background 

The final RI report for Site 5, completed in February 2002, documented halogenated vae contaminants in 

groundwater and a range of organic compounds (mainly polynuclear aromatic hydrocarbons (PAHs) in 

limited site surface soils. After submission of the RI report, the Navy contracted for installation of an 

additional airport runway perimeter security fence. Part of the new security fencing was installed in or near 

the area of known PAH soil contamination. Security fence construction activities may have changed the 

extent of the surface soil contamination in parts of the area. 

The draft feasibility study (FS) completed for groundwater was also submitted for comment in February 

2002. EPA and Restoration Advisory Board (RAB) comments requested that the Navy look further into 

another type of chemical or in situ treatment for groundwater. This issue is being dealt with separately in a 

revised draft FS for Site 5 groundwater, which was submitted on September 21, 2004. 

SUMMARY OF FIELD INVESTIGATION 

The objective of this study was to collect surface and shallow subsurface soil samples from 15 locations at 

Site 5. Figure 2 shows the sample locations and the new fence line. These sample locations generally 

mirror the locations sampled in 1997 for a direct side by side comparison, however two locations were moved 

from inside the new fence to be included in the sampling area. The air strip, located inside the new fence, is 

a restricted area and sampling in this area was not recommended. The 1997 analytical data had low 

concentrations of PAHs in the two soil sample locations within the new air strip security fence. The two 

locations that were moved and an additional sample are not intended to fill data gaps, they were included as 

additional sampling points to help determine if PAH concentrations have decreased. 
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A field technician collected samples by digging from ground surface to a maximum of 24 inches below the 

ground surface with a stainless-steel trowel or stainless-steel hand-auger and placing soil into a clean 

stainless steel bucket. All samples were homogenized and transferred into laboratory supplied sample jars. 

The samples were sent to a subcontracted analytical laboratory to be analyzed for PAHs through laboratory 

method SW846/8270C (including analysis by the SIM method for potential ecological risk levels), total 

organic carbon (TOC) through laboratory method EPA 415.1 modified, and pH through laboratory method 

SW846/9045C. 

All work was performed in accordance with the site specific Health and Safety Plan prepared for this 

investigation following procedures outlined in the Work Plan for Phase II Remedial Investigation, NAS JRB 

Willow Grove, Pennsylvania submitted to the Northern Division, Naval Facilities Engineering Command (May 

1997). 

For quality control, two field duplicate samples (one per 10 samples), two equipment rinsate blanks (one per 

sampling day), and one field blank were analyzed for PAHs, TOC, and pH. 

Actual site sample locations were agreed upon between the TtNUS lead field technician and a representative 

of the Navy. Each sample location was marked for a subsequent land survey to obtain coordinates of the 

sample location. This report presents an updated assessment of PAHs in surface soil at Site 5. 

Soil Investigation 

On June 1 and June 2, 2004, TtNUS personnel collected fifteen surface and shallow subsurface soil samples 

from 0 to a maximum of 24 inches below ground surface. Figure 2 shows the locations of the soil samples. 

Soil samples were collected using a stainless-steel trowel and stainless-steel hand-auger. Soil samples were 

placed into a stainless steel bucket, homogenized, and transferred into laboratory supplied sample jars. The 

hand auger samples were logged by a TtNUS geologist and screened with a photoionization detector 

(PI D). No PID readings above background were encountered in the soil samples, except 05S843, which 

had a PID reading of 20 parts per million (ppm). The sample log sheets are presented in Appendix A. 

Soil boring locations were surveyed to obtain horizontal coordinates. 

Samples were submitted to Mitkem Corporation in Warwick, Rhode Island for laboratory analysis. All soil 

samples were analyzed for PAHs, TOC, and pH. 
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Survey 

On July 22, 2004 the horizontal locations for the 15 surface and shallow subsurface soil samples were 

measured and recorded by James M. Stewart Inc. Land SUiveyors of Philadelphia, Pennsylvania. The 

survey was to the nearest 0.01 foot tied to three existing wells: MW-071, MW-091, and MW-101. The 

surveyors report is presented in Appendix B. 

Field Decontamination 

The sampling equipment used for collecting samples were decontaminated before field sampling, 

between samples and after sampling activities. The following decontamination steps were followed: 

• Alconox or liquinox detergent solution wash. 

• Potable water rinse. 

• Deionized water rinse. 

• Air dry. 

• Wrap in aluminum foil (if not immediately used). 

Investigation Derived Waste 

Investigative derived wastes, including extra soil generated from sampling and decontamination fluids, 

were handled and disposed as discussed below. 

Surplus soil generated during sampling was placed back at the point of generation. Decontamination 

fluids were containerized and disposed in the sanitary sewer for ultimate treatment at the onsite waste 

water treatment plant (WWTP). 

RESULTS OF INVESTIGATION 

This section describes the results of the field investigation and laboratory analysis from the field investigation 

sampling. 

Geology and Site Hydrogeology 

This field investigation did not collect geology or hydrogeology information that would change existing site 

information already included in the RI Report for Site 5 (TtNUS, 2002). 
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Summary of Soil Sample Analysis 

Laboratory analysis results are summarized in Table 1 (surface and shallow subsurface soils) with 

comparison columns for reference criteria. Sample locations 05DUP-01 and 05DUP-02, presented in Table 

1, are field duplicates of surface soil samples 05SS34 and 05SS32, respectively. 

Four surface soil and shallow subsurface soil sample locations had concentrations above PADEP medium

specific concentrations (MSCs) for residential soil: 05SS31, 05SS36, 05SS43, and 05SS45. Three of the 

four samples were located in the vicinity of the former burn ring. Sample 05SS36 was located next to a 

roadway (see Figure 2). Soil sample concentrations are compared to residential risk-based concentrations 

(RBCs) in the human health risk assessment summary below. 

Human Health Risk Assessment Summary 

All samples had at least one compound above residential RBCs, except 05SS41 and 05SS42. Five samples 

had low level exceedances for one compound, benzo(a)pyrene (05SS33, 05SS34, 05SS37, 05SS38, and 

05SS44) with the concentrations ranging from 0.14 J mg/kg to 0.4 J mg/kg. The four samples listed above 

that exceeded residential MSCs are the same samples that have the greatest exceedances with the 

residential RBCs (05SS31, 05SS36, 05SS43, and 05SS45). These four samples exceed the residential 

RBCs for some or all of the following compounds: benz(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene, and indeno(1 ,2,3-cd)pyrene (see Figure 

2). Three other samples had low level exceedances above residential RBCs (05SS32 and its duplicate 

05DUP-02, 05SS39, and 05SS40). 

The 2004 sample concentrations were similar to the 1997 sample concentrations. As discussed in the 

ecological risk assessment, the 2004 concentrations were compared to the 1997 concentrations to determine 

if there is more or less risk related to the soil at Site 5 since the new perimeter fence was installed. 

Ecological Risk Assessment Summary 

A screening level ecological risk assessment for the Site 5 Fire Training Area was submitted to the Navy and 

USEPA Region 3 Biological Technical Assistance Group (BTAG) in 2001. As described in the ecological risk 

assessment polycyclic aromatic hydrocarbon (PAH) concentrations were elevated in several surface soil 

samples collected in 1997 from the general vicinity of the former burn area. 

Surface soil samples collected during June 2004 were analyzed for PAH compounds. Concentrations of 

PAHs in nine of 15 samples were much lower than in co-located samples collected in 1997. PAH 
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concentrations in two of 15 samples collected in 2004 were higher than in co-located samples collected in 

1997. Co-located PAH data are not available for four of 15 samples collected in 2004. Three locations were 

added as additional sampling points to determine if PAH concentrations had decreased. One co-Iocated 

sample from 1997 was not analyzed for PAHs. 

PAH concentrations were especially elevated in four of the recent samples, with total PAH concentrations 

(i.e., the sum of individual detected PAHs) as follows: 

058S43: 1,244,300 IJg/kg 

058831 : 661 , 120 1J9/kg 

058836: 141,398 IJg/kg 

058S45: 68,355 IJg/kg 

PAH concentrations in these four samples were considerably greater than ecological screening levels for 

individual and total PAHs. For comparison, the screening level for total PAHs used in 8ite 5 ecological risk 

assessment was 4,000 1J9/kg, and the maximum total PAH concentration in background samples was 

14,100 IJglkg. PAHs were moderately elevated in sample 058832 (average of sample and its duplicate = 

21,652 IJg/kg). Total PAH concentrations in the remaining 10 samples were not elevated relative to the 

screening level or to the maximum background value. 

As discussed in the 8ite 5 ecological risk assessment, contaminants generally fall into one of two categories: 

1) chemicals for which the exposure route of concern is direct contac~ and 2) chem~ls for which the 

exposure route of concem is the food web (TtNU8, 2002). PAH compounds show little tendency to 

biomagnify in the food web, and thus, PAHs fall in the first category: toxicity through direct contact and toxicity 

via the food chain is not expected for upper level receptors that forage over large areas. Elevated PAHs 

could pose potential risks for soil invertebrates, especially those that ingest soil, (i.e., earthworms). 

Burrowing animals such as woodchucks could also be directly exposed to elevated PAHs in soil. Plants can 

absorb PAHs from soil through their roots, but PAH-induced toxicity to plants is rare. The flat character of the 

site and ab~ndant vegetation in the area result in minimal surface water runoff into the nearby ditch; 

subsequently, oftsite migration of PAHs is probably negligible. 

In summary, potential PAH-related risks are limited primarily to soil invertebrates and burrowing animals in 

the vicinity of four or five samples. 8ample 058843 is located in the former burn pit. 8amples 058831, 

058832, and 058845 are immediately west of the burn pit, and sample 058836 is in the western portion of 

the site (see Figure 2). These samples comprise a relatively small area, and the potential for offsite 

migration of PAHs is considered low. 
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SUMMARY OF PROPOSED HOTSPOT REMOVAL ACTION 

Preliminary Engineering Evaluation 

The Navy is considering a "hotspot" removal to address the PAH concentrations in soil that would 

preclude unrestricted land use at Site 5 NAS JRB Willow Grove based on human health risk 

considerations. The Navy may wish to pursue a non-time-critical "hot spof' soil removal action for soil in 

the vicinity of samples 05S845, 05SS31 and 05SS43. All three of these samples (as well as sample 

055536) exceed PADEP MSCs for residential soil. Sample location 05SS36 would be left as is because it 

is next to the asphalt roadway. The PAHs encountered at sample location 05SS36 could just as likely be 

related to the asphalt roadway itself or vehicle traffic. 

At this time, the Navy has considered only one remedial alternative; soils excavation for hotspot soil 

removal. The soil removal would be limited to the three hotspot soil sample locations (mentioned above) 

in the vicinity of the former burn ring as well as soil within the former burn ring and the metal burning ring 

itself. The goal would be to reduce soil concentrations to allow unrestricted use at Site 5. This alternative 

is not intended to remove all soil with concentrations above regulatory levels. For example, soil sample 

05SS36 had multiple exceedances above residential RBCs; however this location is in close proximity of a 

roadway and the PAH contamination may be associated with vehicular traffic and bituminous paving. 

Preliminary clean up goals proposed would be residential RBCs (I.e., residual risk correlating to 

approximately no more than 1 E-06). 

Preliminary Cost Estimate 

Figure 3 shows the approximate proposed excavation limits. The estimated volume of soil for disposal is 

230 cubic yards. Soil to be disposed would be excavated from a trench; 65 feet long, 10 feet wide, and 2 

feet deep, which includes hotspots 05SS45 and 05SS31. The excavation in the former burning ring area 

would include sample location 05SS43 and a 25 foot radius around the former burn ring, as well as the 

steel burn ring itself. Confirmation samples would be collected according to procedures outlined in 

Chapter 2 on Table 1 and Table 2 of the Pennsylvania Land Recycling Program (PA Act 2, 1995). Based 

on Table 1 and Table 2 of PA Act 2, 8 bottom samples and 12 sidewall samples will be collected from the 

excavation (Figure 3). Confirmation samples would be collected after soil removal and used in a risk ratio 

and toxicological evaluation to determine if soil is within acceptable risk for residential risk based 

concentrations (RBCs). 
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A cost estimate for the hotspot soil removal is included in Appendix C, The cost estimated, $177,000, 

includes soil removal, disposal, confirmation sampling, clean soil backfill, site restoration and oversight 

fees, 

Soil disposal would be determined based on disposal facility acceptance criteria, Disposal of excavated 

soil is anticipated to be non hazardous, non residual waste in a Subtitle D landfill. 

CONCLUSIONS 

The 2004 sample concentrations were similar to the 1997 RI sample concentrations, Four samples 

(05SS31, 05SS36, 05SS43, and 05SS45) from the 2004 sampling and analysis program exceeded 

residential MSCs, These results are in accord with previous findings, The human health risk assessment 

indicated acceptable risk (reasonable maximum exposure (RME) 2,6E-05) levels for the most probable 

antiCipated future land use exposure scenario (continuation of occupational worker exposure) but excess risk 

(RME 1AE-03) above maximum acceptable guideline risk (1E-04) for potential future residential exposure, 

In agreement with the 2002 Site 5 RI report, potential PAH-related ecological risks are limited primarily to soil 

invertebrates and burrowing animals in the vicinity of four or five samples, These samples comprise a 

relatively small area, and the potential for off site migration of PAHs is considered low, Any decision to 

perform a soil removal for ecological concems would be at the discretion of the Navy and regulatory agency 

decision makers, but does not appear necessary according to current ecological risk evaluation guidelines, 
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[ I t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: 
Project No.: 

NIISJIUl W d/o <>-' 64-",-",,
N:21'j ~ 

Sample 10 No.: t:J.~.:$$ :5 j 
Sample Location: _D"""5",$?;',,,$~3,-,(_' __ _ 

:;[( Surface Soil 
;:I¥ Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

Date: 

Time: 

Method: 
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Depth Interval 

Date: Time Depth Interval 

{,-:2-o'f 
Method: 

/t",,,J A" r 
Monitor Readfngs 

(Range in ppm): 

D 

/) 1/ -Iv .~ 11 

SAMPLE COLLECTION INFORMATION: 

Analysis 

PAH Toe or! , ) 

OBSERVATIONS I NOTES; 

Color 

. 

Color 

. 

Sampled By: V.45 
C.O.C. No.: 

Type of Sample: 
j;K'Low Concentration 
[] High Concentration 

.. 

Description (Sand, Silt, Clay, Moisture, etc.) 

. ',. '. ". 

Description (Sand, Silt, Clay, Moisture, etc.) 

.';'. 

Container Requirements Collected Other 

1 

MAP: . . .., 

j.::c;;:ir.::cl:;.e.::jf..::A:::.PP~I;;:ic.::ab:;;.le:;;.:.,... __ ...... _~ __ --,J::::... ______ ""'"I Signature(s): 0 
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( I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: N fls :.rRS W,llw G,cw"C- Sample ID No.: () 5 41/ '32. 
Project No.: /IJ ;2.1:1:6,. Sample Location: o .:j':iftiI3'.:2, 

Sampled By: Vr§ 
)I( Surface Soil C.O.C. No.: 
%Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: ;g: Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: " . 
Date: Depth Interval Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time: 

Method: 
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: , " 

.' 
'" " 

Date: Time Oepth Interval Color Description (Sand, Silt, Clay. Moisture, etc.) 

b-;;Z-O~ tY' fv ,s ,. JJ2 r k::. .0 r D '-'-' A. t"-I 4veV ~,II-· Sc'-<" <;,".1 IRQ""/:. FJ<<".r 
Method: ~ r- 6&'54 .5 h f" ;;2 'I " .R to - R ... J 1<', j '<;',/1-. ft>_~ d" //(d{, ~~« 
!-I" ... d. '->' 

/ " 
Monitor Readfngs ffiil A~:'" ,d, J~ .... P f<. .4t cd.+-) 
(Range in ppm): 

SAMPLE COLLECTION INFORMATION; 
" " , 

, r,' " ',' 

Analysis Container Requirements Collected Other 

PIlI-I Tee. SlH f<, y~ 1ffi7£', r- /:;&ffle ,:;( -
I J 

OBSERVATIONS I NOTES: , MAP: " 

/Jo Dda\';; sf21""S or elelldW p:c,y i ' r.. t 
t",J' 

t , 

~ E";; k-"'" l->~rK 
DbJer 

. ~ '15 ~ 90 
/ 

,.J~!.J Qf- 1 
• ~J ole (7\ '\ 6j.i;,v .':') . fA. / 

.~ 

@:t$3?0 J3" ,-I\.e.~ or to 
f j &USS 
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( I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page. of 

Project Site Name: IV' As;rIU~ W.llo...! G,,, ,,'e- Sample ID No.: {)5·~t3.3 
Project No.: f.J 215.:2. Sample Location: DS~1>'?5 

Sampled By: Vt1-s 
;:g:Surface Soil C.O.C. No.: 
;:g:Subsurface Soil 

[] Sediment Type of Sample: 
[] Other: )j(Low Concentration 
o QA Sample Type: [J High Concentration 

GRAB : DATA: . 

Date: Depth Interval Color i i . (Sand, Silt, Clay, i , etc.) 

ITime: 

I (ppm): 

'DATA: . . :.' .... . 

Dat~~/_6t{ 
Time Depth Interval Color (Sand, Silt, Clay, , etc.) 

C" fe !?" (3r"" " CI~Y-vS,H - (- S21<~ /fl.6ck, Fl<H 

14:2.3 8" f>, ;24- " Reo!. - Rr. 1<,:1 '&.tr·<: CI ey / /?o<...k Fl,,"~j 
H2 ... i A-.~ul I , 

" 
tV!Ull!\Vl Readings ( Ifll .J.. Js. rlJ. l)..J.,: "";;., sf-) 
I,,, . .. " in ppm): 

, 

0 
.. . : .. ....... . . 

i Other 

11 fl H Toe. pH C 004,: e II ... hc.' ../ d' .1- -
J / 

; I IMAP: . 

Nb odo,>: S+C;-"<S or e(<evo W PL.O Jex~ S; ~ J , 

IC.~~':":)~ c>ts$t~. . '" ~ /" I<: '20+"-; (Q,S" J;I; '?:? : 

. . ~( . ,~ / . S"',.., pk. J.b-""cJ4'4J2-.J. f. sf;;>""Ic.SJ S" ." ,- ~",'f \ 
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[ I t] Tetra Tech NUS, Inc, SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: IJ{+S J"Rfj I"J,/i" .... &rev<- Sample 10 No.: ~Si'$ ,]~ 
Project No.: ~ ,213,2 Sample Location: 

;a( Surface Soil 
Sampled By: ~<:~fi 
C.O.C. No.: 

;g::Subsurface Soil 
[J Sediment Type of Sample: 
[] Other: *ow Concentration 
[J QA Sample Type: [] igh Concentration 

GRAB SAMPLE DATA: . 

Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Method: 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: . .. .... 

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

b -/-04 O"h [l" f1~k J3r"'~~ CI~v ... v 6~ If . /}.we. :S.>~J.lfh<I(-h" 

Method: 

~9vr; 
g- 4ft- l6" ~ .. l- R,~_"t t': L~ c. S;; It . Ti-< < <:. <>~ 

H~'ll 1133 U " . .f.. ;L I{ " /)f~", -c;:,"Y-~b' r:/A-:.J <"i I't- ·n .. ~<~ 1) ~k t;." 
Monitor Readings 

, , , , / 

(Range in ppm): I if/l t.te~ ,/~/£. "'1>1'; r) 

0 
SAMPLE COLLECTION INFORMATION: . . . . 

Analysis Container Requirements Coliected Other 

PA II TeL oH R t>vo,« .4-.... (,,~,.- L r ;;Z -, / . 

OBSERVATIONS I NOTES: . MAP: . 
... 

N c, t>d",rs . <5 h :J\..~ J <::.1 <e v "kd.. ~J:J) t~'7S ""1 n: o~ Se f v<-,L 
-7' 6-cJ:e.. " f\ofR 

-S~~f(C. f.Iz;,'Yl?;;Je,,~ ?e.,i /:.., Sf:.i.?! I.e.cs JU ~ ,\;!"'rl-Sv<ke.J" ~;;O! .~ Cb/le,,-ho--t 

\ 1\ 
Circle jf Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 
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( I t] Tetra Tech NUS, Inc, SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: t-J iIt>;,TI'.\l t.) Ii I 0..,.:. G-rev<- Sample ID No.: DS4,t·ss· 
Project No.: l\) ,2:1 :,p. Sample Location: 05.t;t '3S" 

~Surface Soil 
Sampled By: V ,~ 
C.O.C. No.: 

S!(.Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: :;Il( Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: ; 

Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Method: 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: .; . , .. 

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

b-I-o'l D"-/-.- 7" G,'",,-l3i,.K -8,,,, C. ( a VeV />'11 Iv <'l.~ .. l.t:.. ~.J:: H-~ ... , 
Method: 17" k Ib" ~ .. r .. ll"' ......... ,), It-~ <-'n.J d 1 f!""k. tcl"G,S 

v 

H~ ... l .4.."", r 101)<6 "b" .h,;;22" (;r .. ". -~1 .. t3n- c 'f-v ("",1 "'" d R. L i<. j:' \~.; .;, 
Monitor Readfngs .- v 

(Range in ppm): 'fill I" -krv"{,s d < ,!J ~ tA. '" , ,s'f-) , 

D 

SAMPLE COLLECTION INFORMATION: '. :, '. . 

Analysis Container Requirements Collected Other 

PAH TcC oH f< ~ ,v~ If..,. j,.er J ~r 1-
/ , , 

OBSERVATIONS I NOTES: '. MAP: '. .. ;. . . 

No oJ",r,;. >t..'\,~S "r ~ I ell", kJ f' .f.il 1./ 
,,~ 

t<'-~J'j~J o~5er~J / I (9'" Ie.., 1-
3i /' ~ />locK.. 

.. S""'fl.c "',6 1+""",-«-,,,'2.&J ,"> St" ~ I-~ Ae~1 -cA,,~/ Go 

bv~1( G-tp r "0' .-h, 4:>11 -e "'~"'" oS"7~M~ Gr us A~fI'''lf 

Circle 11 Applicable: . 

Signatur~[:N--
MS/MSD Duplicate 10 No.: 
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( I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 
. 

CI!i:jt.~, Project Site Name: tJASJR£ Willd ... 6~",u<- Sample ID No.: 
Project No.: ~ .;1.1 ~.1. Sample Location: 05'11.":-, 

Sampled By: ~A5 
':Q(Surface Soil C.O.C. No.: 
).<' Subsurface Soil 

Type of Sample: [] Sediment 
[] Other: }l:: Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: . 

Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Method: 

Monitor Reading (ppm): 

COMPOStTE SAMPLE DATA: . . •........ 

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

,. J - e4 o~k II .- Re.l· c; r "'_"" !.S'.ltv Sid ,,~l 1<0<-1\. fr1.<;~ 
Method: /1"/-4 ,gil (Jt~,;c Re~. f';ro. i~<,J.J ~;II- .l4t! b HI( Ft <>-t.£ 
H34J. ~1'" lOIS I fI" #- .;l.'r ~ei· 6~.-.., $'".JJ ~I/- ",~J R,,<-K ~5',,¥~ 

Monitor Readings "' J 

(Range in ppm): (All 'A+~rVL/~ .1. D "" ""0 <sf) , 

0 

SAMPLE COLLECTtON INFORMATION: . .. ..... .. 

Analysis Container Requirements Coilected Other 

"Al-! i &>c pH 'If be,':-"" A......b .. .- ~l ,u- 1 
I , • 

OBSERVATIONS I NOTES: MAP: . . . 

lJo o.:l"",s .s-bi.4.s vr dev ... kJ PIJ) f >~; )( x: 
.3L .f 

J 

"b.s..r II..::.L CAe. 
1e..z.l.4~p t ,.<, 

~ 
~#1£> - S"' .... rl~ J-h,"'''J''''''"'Zt/~ I-~ ~;J'I k" .ste ..... f 

?:: Gf ... S 

~"H:J("'t ~rl;;"" -.fu £c II e ..... h .. 4 , 
\ M4~S 

·I"ce-h~" j's, 5'~.s,,~·k or D~l'IwoCl: """,/I 
Circle jf Applicable: Si9nature(~ff-

MS/MSD Duplicate 10 No.: 
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( I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: PJt4S:r-R ~ w.//o..:> Grocle.- Sample ID No.: O):f;~t 3 t.. 
Project No.: 10 ;2.1 ~:l2 .. Sample Location: D,W2r 

Sampled By: 
it Surface Soil C.O.C. No.: 
J!l::'Subsurface Soil 
o Sediment Type of Sample: 
o Other: )j(Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: . 
Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Method: 
Monitor Reading (ppm): 

COMPOStTE SAMPLE DATA: . '. ........... . . 

Date' Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

6-I-Dtf (j"ft, Cf" IJrC.H..-i-4. c.1 Zv~ </ 5,-; f - s,,~ ~ Ip, ... <-I( IT&; 
Method: 1.':)2 ~ Cf" .ft: 21" 

j KeX .. R,~ ." <;2.L S;;{f-s~ ",014;( /I?t><.k. F'.i .. f 
H?"J fk,<;U\ . fR. .. k.so-{ ,f :21" 1365) 

,J 

Monitor Readi;;gs 

(Range in ppm): ( ,J ii I ... ..l '/s J. ~MCHf) 
} 

() 

SAMPLE COLLECTtON INFORMATION: '. . ' .. . .,' " . 
.' .' 

Analysis Container Requirements Collected Other 

IJA H Tee off 'f! 6~'<. fl."" k~ .::r <Jr- .1-, 
-' 

OBSERVATIONS I NOTES: MAP: . ' ..... . '.' . 

Nt> odor.;: ~bIAS IIr e{evdf..ed p.rj) t ' " 
) I 

,< )( '* I G: .. k. t ~:i3i) ~J,;,]~ bbs€r~ 
'1S ' 

.. S"'''Iple H"'~r"'~~ 
Ii: 

)/, S A 

1\ 
oS4$,6.) 

jJ"c../(""r I:' 10 .IL 

\ 
Circle, if Applicable: . Signature(s): 

MS/MSD Duplicate 10 No.: 
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[ Il) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 
. 

Project Site Name: NltsnS IPlllo;.,.> (...j"D~ Sample ID No.: 0$ 1!"t ,3'lJ' 
Project No.: /oJ '~Y:P_ Sample Location: QM!-1.J2 

)( Surface Soil 
Sampled By: 
C.O.C. No.: 

j:Q::'Subsurface Soil 
[J Sediment TYiJe of Sample: 
[J Other: ;i(Low Concentration 
[J QA Sample Type: [J High Concentration 

GRAB SAMPLE DATA: . . '. 

Date; Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Method: 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: . . .. . '. ...... ' .' 

Date: . Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

~-I-ct.{ O".ok ". JJ,;,r k. i""""'''' etc.-e..) . &dt . $" ........ s"",L/R.c!l. Ii." 
Method: Ik:J t-,"-krr 131'· ..... " lS, II V'S'.!1J . $0_ ~ ~o,,' i-!" ".1 

., 
j-I~ .. .! ::.r 

(j'1;t~ I 3 '. f.., :2" I, t{...!. . B n'_~ '1. !~"' v :;,1'1-. .'5. ___ ~ 0, k:: 'Pr'fu 
Monitor Readings 

v 

(Range in ppm): !tIl ; ... J.c'"1I"IS d,-y f.,. Je_D , J 

() 

SAMPLE COLLECTION INFORMATION: . '. '. . .... 

Analysis Container Requirements Collected Other 

P~H Tee bti 5? C,-,'C€,. A .1..".. 'J" .. , 1.. -, , • 

OBSERVATIONS I NOTES: MAP: ... .' 

N!:> cders . ShtJ'u, fJ r ~,~ \I ""k,J Prj) .,. 
62. it. ~ 1 , ' >Ir f 

~orte.. tuJ'~5 OS,5er\l~ , I I 

\ 
<I"l 

- .5.:-.pk J4.,"''':r'' i.,j I~ S h""/cs! sk""'-( 61' ,?ss :/:--,} 'v (f;fH 5 .,,'"i 

B",-k.c;f rr t1>( fe .eeile(.,-h~, ~ '\\~ . (i:SJP !iJ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~ - -



[ I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: NI1S::U.8 W :11 .. ", c:;: \" V<:.. Sample 10 No.: D5$~3<f 
Project No.: j\J;t l:l ;l. Sample Location: 0$$.$31. 

Sampled By: It~S 
;g:c Surface Soil C.O.C. No.: 
)!r. Subsurface Soil 

Type of Sample: [] Sediment 
[] Other: ')KLow Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Method: 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: ... , .. 

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

/:'-1-6</ tJ Ii .j., .5" j),-k 3r4_,,- cl ZVCY ~i It -$~-,,- 5.h.L I Red<. i-},~ ( 
Method: 1.~""1 S" te ;1. 'I" /!-.l. - P, ('0_, 5J.]. .~; If- -5" ....... .:;i. y //i~cJ< r:C( 
H~",l /1""" , J 

Monitor Readings ( 1111 , ... /.,,-,, .. (, J",,,,/) .-b ...... "'.~J 
(Range in ppm): 

0 
SAMPLE COLLECTION INFORMATION: . . 

Analysis Container Requirements Collected Other 

PAH Tee 1\1-/ C ","~ A.-h. r T"" .:2. -
I ) • 

OBSERVATIONS I NOTES: MAP: .. ' . 

~o od",rs Sk;"s, or e}<:.v .. kd:.. fJ:j) 6-JI-«·1 Co5'#3~ 
) I t i"'~d..;,.) s () ".ser~ ... J (os$$.J"j"\ 

~"rft ~'rk~lt ~ '1~' j 
- S2~ ... ()I..,. )k!IH'Y""'; ~ej. ,:.. s-b,,, /.eH s:f",~ 

1\ wA~ bv~l:.ef fr:o'-·~ £eliL'ch::'" 
! 

(,;,-,J< ,; eso 
/ GresS' 

~ 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: t;h1:f2 (yes) --



( I tl Tetra Tech NUS, Inc, SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: 
Project No.: 

IIIAs::rRB W"IIIc.> &6 !Ie.. Sample ID No.: oS 4'1 '10 

)!('Surface Soil 
,)!J(Subsurface Soil 

[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

Date: 

Time: 

Method: 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

N.2..IS,2, 

Depth Interval Color 

Sample Location: _""D"".S'''''.$''''t''''"'''I'''o::...... __ 
Sampled By: vtfs: 
C.O.C. No.: 

TYRe of Sample: 
K,Low Concentration 
[] High Concentration 

. 

Description (Sand, Silt, Clay, Moisture, etc.) 

: .'. '. ...... . 

Date: t/ Time Depth Interval Color Description (Sand, Slit, Clay, Moisture, etc.) 

1,- (-D' ()"n. go Brb""" 0""""," .:;;/1--.<;_« ~"J../)".:./.(tf~<· 

Monitor Readings 

(Range in ppm): 

o 
SAMPLE COLLECTION INFORMATION: '. 

. ' .... . ... .'. . .. 

Analysis Container Requirements Collected Other 
VA H TDC. 0 H 

} " 

OBSERVATIONS I NOTES: 

No odol> s1e,·"s. or e.1~<I"'~d. P:cJJ 
) I 

\,<2. .. ':\", :''J~ e>hserv-c-L. 

-'sJ_ple:.. H...""OJ€";2~ 1'1, ~,~ks.5 de=' 
J3 ""J:e. f f r, ~j' fe Co II e <.. -h<i:>1. 

Circle if Applicable: '- . 

MS/MSD Duplicate 10 No.: 

,1, 

MAP::.·· .. ·•· 

Sj9natur{~ 



( I t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: N AS JR.13 lJ : Ii 0-.; 6r",~ Sample 10 No.: CJStt-41 
Project No.: 1J;:;l1~;;b Sample Location: ~S 1;':1.1 

~Surface Soil 
Sampled By: Vv1S 
C.O.C. No.: 

)!l::: Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: J( Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: .. 
Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Method; 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: . . .. ' 

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

C,-I-ccf C/'fe (;;' !J,rk. 13<0_" O:...;",,-yS.lr -S,,~.s,.h.l/It.d(.ffa< 
Method: /.24;2. I , " .j". ::2 'II< I IX "J. - .8fO~., 5"..,1,/ S'", tI- -so __ d"", /R ~C.U. th~s/ 
H 2--.1 A,'fvi 

, I ,) 

Monitor Readings (1ft! ,~4-erv"ls c:!"'""f>t.. -",,, .. f) . 
(Range in ppm): 

0 
SAMPLE COLLECTtON INFORMATION: . .... : 

Analysis Container Requirements Collected Other 

i-'11r! TOG pH '" ,,'t..><1.<:.e.. A ,hqr :far 1- -, , 

OBSERVATIONS I NOTES: MAP: . ..... 

N 0 od"r~ 6k i·A.! '" r <2..1 c.v. kd. P.LD ""l,G-A~ f 1-
j " ) , ~utl 

r " .. J; Aj S Dk>.~,,-t v.",L 
/~ \ 05#3'1) 

""""'- '-I s· , :k 
r 

i: S"b -...&l 

._ bd,,>P''''- i-!o".,c Y ...... ·'2< 1 j~ .~,di~ 1<-$) .5~f 
""tf;: ~ 

j ~ os#i~ 

B,,~It."-"f pt. e r -h- Lotle-c~ ~\ Gf2S5 G-r 2'5 C9>#'iJ) 
Circle if Applicable: . Signature(s): 

MSIMSD Duplicate 10 No.: 

U~ - - . 



[ I LJ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: NAsJ'Rfl W, II trW Gto",,"- Sample 10 No.: 6.5" .f;:t '12. 
Project No.: N .;L.1:l 2- Sample Location: CSt44.:z. 

~Surface Soil 
Sampled By: 
C.O.C. No.: 

)!l:..Subsurface Soil 
[J Sediment Type of Sample: 
[J Other: )IlU..ow Concentration 
[J QA Sample Type: [J High Concentration 

GRAB SAMPLE DATA: " .. . .'. .' .. , 

Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Method: 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: . . . ., .. •............ 

Dl_ 1_ otf Time Oepth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

D" 
I-e "" 

f)'r k .0 ''''_eL Lh -'<.v S.I+ - .<,,,~S,, • .!If(.,-Ii..I1,,,> 
Method: ""-1 ." I 'i j. 6-1 N - B,,,,,,, -R.J. S' "~l,, S'd r- - ,<,,,...,, d. y / Rb~k FrH,{ 
/-lz,J /t.,"1"r 13ig l'r h> ;14" ~:..J_ ,R n. ~4. ,S"";,). \I Sjl -s,,~ c.1'y/ R.d< tr_, 

Monitor Readings 
, / 

(Range in ppm): i (.,ill Inf"nl2ls J" .... " h. """".sf-) 

D 
SAMPLE COLLECTION INFORMATION; '. . .. . . " .... . " .......... 

Analysis Container Requirements Collected Other 

PMI TeG DH f(' ",~""", II_,I,~,- .::r,;" 1.. 
J J • 

OBSERVATIONS I NOTES: MAP: . ' 

• •• 
. .. 

Nt> ",Jor<;;; .sh;,f\s, or <2.(ev",kL prJ) ~Gk t 
~ fJ"rtt-. 

t e,."J:. "7' obs«r~ I\(o's.>sn, i~~ / 

"JL '{£' 50 """ 
g£' --""'" 

- 5d""ylc. tfe, ...... J"'-~ ,'Led- i~. ,<;/2' -1 (eH dee-{ 
,- I ~ ,:: 

~#'!9 ~$tJ9 
6,,~k~f ~rJor ~ =rle..vf7cl\. \x &~~S5 

Circle jf Applicable: . . Signature(s)= 

MSIMSD Duplicate 10 No.: 

~ ~ -



[ I t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: 1JA-S':.rRB W.lle..,;> Gfbve- Sample ID No.: Q5$$'IJ., 
Project No.: N,;LI:'P- Sample Location: Q5f:f!? Sampled By: 

'g:::Surface Soil C.O.C. No.: 
%,Subsurface Soil 

[] Sediment Type of Sample: 
[] Other: ~ Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: . 

Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Method: 
Monilor Reading (ppm): 
COMPOSITE SAMPLE DATA: .' .... , 
Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 
(,- ;)..-or.( Ie I fI o Nf<:,l "J " G"~'1 - Brc,,-, , - C{3V:AV ::;;;(i- ·",,>k I1Uh<:<.f"'ow,S; A,€<.~S 

Method: BI.a~k bf' <l \:'d.""- (<',ch?k d~-L 0\ ,I~ 
If ",,,d. >4v" V r ( '2J a 4<.() -k I'~ '" , sf-) 

, 
Monitor Readl'~gs 

. 
(Range in ppm): (R'<~:;2- ( >3 j- 1'1 /, /36>'/ 

d. OPr''''-
SAMPLE COLLECTION INFORMATION: , .. ' .' 

Analysis Container Requirements Collected Other 

P'ftH Toe ott It O~4 <:.e /Iv... ,,"- r J ~r- :J.. 
) J 

, 

OBSERVATIONS I NOTES: , MAP; ." 

- <;1 t;i.,f- h-~I·o,!· I t k. "'- ~dor and l3/hl<. L? 
/ t:':'A <. "'-

Sial,.;" 5';;,1, P ..r:JJ -'\ ~ 
, 

i> 

~ 
. n 

0 .", 1." :10fP_ I~ ho fe. Ie JS ""-- , 

dJ '" .5 Jf~ <it-
f 

j '" ~hO$~ -fe, f - 4-tJ-k 

h..I, 1- (9.5/;$43) L l"f/·W· !l4",b1e . .~ 

- 2f t)"'" J.L 4 zeJ ,;" .:;ii;," ;,/'" \- id·,,,,,, -f" .-<d_f) 
5 IlJp~ '" ei-~ R;'j 

Circle jf Applicable: ' J Signature(s): 

MS/MSD Duplicate 10 No.: U¢/ -



( I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: Sample ID No.: () 5 $4, 1../ L{ 
Project No.: 

tJItS;rR\l, Wdlo~ Glb~ 
N ;;1..\'1;;1.. Sample Location: _-"D",S~l;;t,t;..lfz:.:qI..' __ 

Sampled By: 01) 
,:!( Surface Soil 

% Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: , 

C.O.C. No.: 

Type of Sample: 
)l(Low Concentration 
[] High Concentration 

, 

Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Method: 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: " , , , ,,' 

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 
b -;) -01 "-":':';';;;:--I-D-·,:':..,-Iz,::.!:· ""'s..;;.;,;c;";,,;.,;;.;.-+-O":--rl::-B:;,;:r.:..:.'''''''''----II-C--'I;,,:,, .. :.:.y •• ~""''J''''.s'''',-'-(f~-s:;:,..;D""-=;;:".;;c...s:J""d~'-"'-",d/7'l(;,:;.:"',"-'dk-"'7<H-l'-"'<;--Ij· 

Monitor Readings 

(Range in ppm): 

D 
SAMPLE COLLECTION INFORMATION: 

Analysis 

PitH Toe (.) It 
j , 

OBSERVATIONS I NOTES: 

oJ",.;;, s-h.;"s <:., "'- ("'<I~ kd. 
I I 

'/I:;" 0 

" ole 'r 

Container Requirements 

MAP: 

~C;,;;ir~c;;;le..;;if..;;A,;:;P.:;.p;;;lic;;;a;;;b'..;;e:;.,..-------------' ___ -I Signature(s): 

, 

Collected 

MS/M~ DUPlicat~ No.: W''V .1. 

Other 

, " , 



( I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: Ntt~:rr'B L", 1/ 0"':' G'bV-~ Sample 10 No.: 05$1':1..=> 
Project No.: N d-Ij;;/. Sample Location: 6S:fi/'f5 

Sampled By: V.S 
)!(Surface Soil C.O.C. No.: 
;!1(Subsurface Soil 

Type of Sample: [] Sediment 
[] Other: )E(Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: '.' 

Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

Melhod: 
Monilor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Interval Color Description (Sand, Silt, Clay. Moisture, etc.) 

(-I-D,-{ 6 '/ h /.::; " Jke""" S'<? J . $, I f- ~~fL ll"'A<VM' 1(", ,It.. ttJ"~ 
Method: /603 / I) ,.-{.. j "l {f I R",d -Br--, "- Cd. '. . .$.,,::1 R",Jt; ~~S "" ~:5 I r ... ,-fi~ d .... 
Ih.J.. 1/.-" vI YR,H..<""j Ji-/J'f Ji 86s) " 

Monitor Readings 

(Range in ppm): {/til 1~.J.c rJ~ I S J,,_~ .(". '" CI:;/') 

D 
SAMPLE COLLECTION INFORMATION: . : 

Analysis Container Requirements Collected Other 

PflH Toc- 0/1 . ~ C'.J">4.":':'" fI......",ber Lid; 1. 
I / 

OBSERVATIONS I NOTES: MAP: 

~b odor:;; sf<,' -I Dr ei ... v",W PI.J) ?\ ~S5S "s, I 'A .. of- / 
~ re~J i /) b s e r v-<"<!'" . ;< xV,d.e. If 7-0 

- C;" ok 
.. 

.s,-h: " sie~1 
t 7' x~ 

P112~ct 
! . 0€SS!,3 

VI (/\ 

/Jo' tL I tt,~\..( \ . 'f 
h, <;Q',P' \ v&-- tior 

61~,j /\ / 
Circle if Applicable: . Signature(s): 

MSIMSD Duplicate 10 No.: Cfif£--- -



( I t] Tetra Tech NUS, Inc, QA SAMPLE LOG SHEET 

Page of 

Project Site Name: Ni\5:rR,& W, II oJ bl"i:N'<!- Sample 10 Number: b5FBobCIC<{ 
Project Number: N,;21 :i;;t Sampled By: VAS 
Sample Location: S;t~5 C.O.C. Number: 

QA Sample Type: 
[] Trip Blank [] Rinsate Blank "', 

BI"?"k [] Source Water Blank )r Other Blank t,e It 
SAMPLING DATA: WATER SOURCE: 

Date: ~- I-a<{ o Laboratory Prepared o Tap 
Time: 

11. ~Cie,"!: 
;S::Purchased o Fire Hydrant 

Method: o Other 

PURCHASED WATER INFORMATION RINSATE INFORMATION 
(If Applicable as Source or Rinsate Water): (If Applicable): 

Product Name: Nne.. (..)"h:r Media Type: >fJ!fi1lV 
Supplier: f f/f)... t ~SJr'" Equipment Used: 

Manufacturer: rrl fa. ,"""5dtl Equipment Type: 

Order Number: [] Dedicated 

Lot Number: "/)0,1 N;;tJ.... [] Reusable 

Expiration Date: 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Volatiles Cool 4°C & HCI YES/ NO 
Semivolatiles Cool 4°C YES/NO 
Pesticide / PCB Cool 4°C YES/NO 
Metals Cool 4°C & HN03 YES/ NO 
Cyanide Cool 4°C & NaOH YES/NO 

PAl-! Toe 11M Ct;;>", I i{ C e I L;4erIfA~ be/ffle -Yes ) 
, , , 

OBSERVATIONS! NOTES: 

<;'..<. ,p ~ ~ 1>..) J sAe.-

Signature(s): 
{J~JO 

II' 



( I t) Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page of 

Project Site Name: IJItSJRB w.II",., ':;;'we. Sample ID Number: OSRBobOI ctf 
Project Number: P ::l1'1.2... Sampled By: VAS 
Sample Location: S·,k.S C.O.C. Number: 
QA Sample Type: 

[] Trip Blank l(Rinsate Blank 
[] Source Water Blank [] Other Blank 

SAMPLING DATA: WATER SOURCE: 

Date: b -I-D¥ [] Laboratory Prepared [] Tap 
Time: l4'15 :B:: Purchased [] Fire Hydrant 
Method: ~Heafo.", o Other 

PURCHASED WATER INFORMATION RINSATE INFORMATION 

(If Applicable as Source or Rinsate Water): (If Applicable): 

Product Name: H f' U. ~;!.-k:, Media Type: 5"~, Is 
Supplier: ~'~ f;5,)[ Equipment Used: H:l:JAryvr 
Manufacturer: Equipment Type: Ir.... SJr-

Order Number: o Dedicated 

Lot Number: j)O,3 ;J ;2.;t. ~Reusable 

Expiration Date: 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Volatiles Cool 4°C & HCI YES/NO 
Semivolatiles Cool 4°C YES/ NO 
Pesticide / PCB Cool 4°C YES/NO 
Metals Cool 4°C & HN03 YES/NO 
Cyanide Cool 4°C & NaOH YES/ NO 

~ iPAH Toe !lit Co"'! 4"'<:,. . I D/er- AMber- hoffl., ( rVeoS ) , / 

OBSERVATIONS I NOTES: 

Iff "'" , h-_, vile, ':::'1 eb. 
II 4J u r "~ . \~ 

C, .01, b -'" 
~ "1 

Signature(s): 
il J 0 

Vltj -----



[ I LJ Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Page of 

Project Site Name: IJAs1R& L.),ilo""} Grc~ Sample ID Number: 05 ~'{);U),: 
Project Number: jI,) ,;;l.1~J.. Sampled By: V; -
Sample Location: S;~ ;=; C.O.C. Number: 

QA Sample Type: 
[] Trip Blank )(Rinsate Blank 
[] Source Water Blank [] Other Blank 

SAMPLING DATA: WATER SOURCE: 

Date: 6, ~ ,;;:{ - 0'1 D Laboratory Prepared D Tap 
Time: 

,O.~Wp"'lr 
:;Q::,Purchased D Fire Hydrant 

Method: [] Other 

PURCHASED WATER INFORMATION RINSATE INFORMATION 
(If Applicable as Source or Rinsate Water): (If Applicable): 

Product Name: HeLC. '.~..:lkr Media Type: Sf:>, Is 
Supplier: ~I~ Ae~Jr Equipment Used: .~'I'£ule5!. sl<.e1 Tio~ 
Manufacturer: ='+J~....&vr Equipment Type: 

Order Number: o Dedicated 
Lot Number: j) D ,2 JJ,;u" ~Reusable 

Expiration Date: 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 
Volatiles Cool 4°C & HCI YES/NO 
Semivolatiles Cool 4°C YES/NO 
Pesticide / PCB Cool 4°C YES/NO 
Metals Cool 4°C & HN03 YES/NO 
Cyanide Cool 4°C & NaOH YES/NO 

P~1t Toe.. tlH cz,c-I q. "'e, , Li4er fI",,~~ hptHe. ~yes ) 
I J , 

OBSERVATIONS I NOTES: 

,,,,>1.,, 'I 
I, 

r c./ed-1, S TF' .£> 

d,~ 
, +e, , -Ul 
I t1 10''-' , iv .• 3...n 

Signature(s): 
J! Jj D 

VlJV 



II,,} lVIGl1l1 ,,--l;.:llll;.:\ DUUlt:V<L!U 

Warwick, Rhode Island 02886-1755 
(401) 732-3400· Fax (401) 732-3499 

email: mitkem(ii)nitkcm.com 
CHAIN-OF-CUSTODY RECORD 

TO • CTO 

(()MPANYr,:yt iiT; ;. II !\J i) =:i IPn'j;, 1'1'11// ;>" COMPANY T;c: 11 . .,-1;: "I, fiJi);! PHONE 

NAME 
!~-- .•.. 1'):;";<-: I "ttl , ) 1/-/ J '-1 ,,!:;; NAME FAX 

ADDRESS 
~;., i.. (./)! k.c /ll/c._ 

ADDRESS 

----,-- -- ---,-

ClTY/ST/ZIP Ve.;-.,! i:.} Pi .. ) i , !.i Pll IClLIDl~ 
ClTY/STiZiP 

-~-,.,- -,-- --
eLlENT PROJECT N.AME: CLIENT PROJECT It: CLIENT 1'.0_#: 

! RFOUeSTFD ANALy,F, 

c----- I-"~ en 

'" Cl "' 1·;CC1 •• 
e-

~ SAMPLE DATEITIMF Vi '" '" ...l '" ~ 0 -< WJ 
0 

w tABID 

~ IDENTIFICATiON SAMPLED "- '" ';: f:: " ;; 0 '" 
en 

0 
0 U <l .... . 
u B I f)() Ii; -...; 

'It 

o S" ~( .. it 8' I" .. / .. :;il I ,)'1 :2i$ X 1)( 1 I .. - -

05$i:::l \C! ~I;r:l I Ii)! S )< X I I 

o 57/.'},' ,35 I~'I [II I h) .51--": .:< :X. I 
05/)1 .. \ F···t! II: •.. { .. 1).111 l: Doc:- ;( X I 
():)~! .. 1;') it /-.(:11 /11313 .X )( I ( 

I Zl !::;~; $:') <; !""I-I)I{ II;lO"1 )( X ;.l, .• 2- .. 

los$·:$ tl i ( /<;11 I 1 .• 2LI.2. X. X J 

I ()S .. ·~·t L! ,2. b-I·/>V l (31 ~l >( )( J 
10 Sii II C> b···/···{,:II il."/ X X I -_. 

10 SI!; .. 3.3 (/····'·111.//1'-12.3 X .'1. I 
(It; KBDlaC>lotj ik •... , .·.·;i'l I ill 'IS X X . - I I .. -

OS F B ot,O jll'/ ib •... {1.11 I ! :) I} 5 >Z; >( I I --
TSF, )BY DATEITIME ACCEPTED BY DATF/T!ME ADDITIONAL REMARKS: 

"----"""-~"-"-,--------" 

eJi;( ; .b·,2 ... b 'I I • ii,:>i::> / -
-----

I I 
j; 1 - ._. 

I I 

WHITE: LABORATORY COPY YELLOW: REPORT COPY PINK: CLIENT'S COPY 

Page_of' 

l.AB P'R()Jl~(';'~ 

TlIRNAROC;NDTIME 

/ 

COMMENTS 

D () Itt S /III( sO 

-~--

COOLER TEi\.{P: 

-----"'----,,--,--~-"--.. -



! 

CORPORATION 

I I J Metro \.." enter tsoulevard 
Warwick, Rhode Island 02886-1755 

(40 I) 732,3400 • Fax (40 I) 732,3499 
email: mitkem(a)mitkcm.com 

CHAIN-OF-CUSTODY RECORD 

no 

COMPANY 'rc' fl ,l .r;· L~. ~J \).<, I PII{I:'I~) \ Ii 'I j . 'I I. 1~;'!1· COMPANY'r;.tlJf·,?(/., AhJ..S IpHONE 

NAME II\, \.1 .,. 'I, ·r; .. 1 YI <j ,- I Ft~ Il> I 'I'll' 'l'. '1'\\ 
NAME IFAX 

ADDRESS t> Ll <I) Z:./ Ii r k c: Ave. ADDRESS 
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SOIL INVESTIGATION FOR VOLATILE ORGANIC COMPOUND 
SOIL TO GROUNDWATER IMPACT 

SITE 5 - FIRE TRAINING AREA 
NAS JRB WILLOW GROVE 

HORSHAM TOWNSHIP, MONTGOMERY COUNTY, PENNSYLVANIA 

1.0 INTRODUCTION 

Tetra Tech NUS (TtNUS) performed additional investigation of the soil at Site 5 (the former Fire Training 

Area) at the Naval Air Station Joint Reserve Base (NAS JRAB) Willow Grove, Pennsylvania. The work 

was performed under Contract Task Order No. 003 under Contract N62472-03-D-0057, Comprehensive 

Long-Term Environmental Action - Navy (CLEAN), in accordance with the approved Work Plan for Soil 

Investigation, Summer 2005, Volatile Organic Compound Soil to Groundwater Impact, Site 5 - Fire 

Training Area Soil, Operable Unit 4 (OU 4) (Tetra Tech NUS, December 2005). This work complements 

the previous remedial investigation work that is documented in the Remedial Investigation Report for Site 

5 - Fire Training Area (Tetra Tech NUS, February 2002), and the Remedial Investigation Report for Sites 

1, 2, 3, and 5 (Halliburton NUS, February 1993). 

The purpose of this soil investigation was to address regulatory agency concerns regarding the quality of 

the historical analytical data for volatile organic compounds (VOCs) in Site 5 soil. Specifically, the 

Environmental Protection Agency (EPA) had concerns regarding the sampling methods used during the 

previous investigations, and requested that these locations be resampled with the EnCore TM sampling 

technique (a sampling method that was not available during the previous investigations) to confirm the 

historical results. EPA concerns included: 

• Whether the analytical non-detections of VOCs from soil samples in the vicinity of the former burn 

ring could be false negatives. These samples were chosen in the field because of elevated 

photoionization detector (PID) responses observed during screening procedures. 

• Whether the voe concentrations reported for the soils containing positive detections could have 

been under-reported. 

• Whether the voe concentrations exceed the applicable benchmark screening concentrations for the 

soil-to-groundwater migration pathway. 
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2.0 SITE DESCRIPTION AND SETTING 

NAS JRB Willow Grove is located in Horsham Township, Montgomery County, Pennsylvania, 

approximately 20 miles north of the city of Philadelphia. NAS JRB Willow Grove occupies 1,000 acres of 

the 1,200 acres maintained by the Department of Defense at the Air Station, and the Willow Grove Air 

Reserve Station occupies the remaining 200 acres (see Figure 1). The Air Station is generally bounded 

by State Route 611 (Easton Road) to the east, State Route 463 (Horsham Road) to the southwest, and 

Keith Valley Road to the north. 

Site 5 is located in the south-central portion of NAS JRB, approximately midway between Runway 10/28 

and Horsham Road. The site is located immediately south of Taxiway Juliet, and covers an irregularly 

shaped area of approximately 1.25 acres. The training area was used from 1942 to 1975 for firefighting 

exercises, which included the disposal and burning of flammable liquid wastes generated by the Naval Air 

Station. Wastes including solvents, paint chemicals, xylenes, toluene, and various petroleum compounds 

were reportedly consumed at the rate of at least 4,000 gallons per year. Drums were reportedly stored in 

the vicinity of the burn ring during the periods between firefighting exercises. 

Site 5 is comprised of flat to slightly rolling terrain, and is primarily covered by grasses, buildings, and a 

parking lot, with some woody and brushy vegetation present within the southern portion of the area. 

3.0 SCOPE OF THE INVESTIGATION 

The field investigation was designed to gather additional analytical data from subsurface soils at selected 

locations that were sampled during previous investigations. These locations included: 

• Soil boring locations where elevated PIO readings were observed in the field, but no VOCs were 

subsequently detected during the laboratory analyses. These soils were resampled to confirm that 

VOCs are not present at these locations. 

• Soil boring locations where elevated PID readings were observed in the field, and VOCs were 

subsequently detected during the laboratory analyses. These soils were resampled to confirm the 

accuracy of the previously reported concentrations. 
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• The following field investigation tasks were completed to address the identified data gaps: 

• Soil Borings (see Section 4.1). Six soil borings were drilled near the locations of selected historical 

borings (see Figure 2). Continuous soil cores were obtained from the ground surface to the top of 

bedrock at each boring location. 

• Soil Sampling and Analysis (see Section 4.2). The soil cores were screened in the field with a PIO. 

Based on these results, two soil samples were selected from each boring using the EnCore ™ 

sampling technique, and submitied to a fixed-base analytical laboratory for VOC analyses. 

4.0 SUMMARY OF FIELD INVESTIGATION 

The locations of the six soil borings are illustrated on Figure 2. Three of the borings (05SB-54, -55, and 

-56) are located in the vicinity of the former burn ring, where no VOCs have historically been detected, 

and three of the borings (05SB-51, -52, and -53) are located in the vicinity of the former drum storage 

area, where elevated concentrations of VOCs have historically been detected. 

Each drilling location was cleared for subsurface utilities by NAS JRB personnel, and by contacting the 

Pennsylvania One-Call utility clearing system. 

4.1 BOREHOLE DRILLING 

The drilling subcontractor was Vironex, Inc., of Bowie, Maryland. The soil borings were drilled by the 

direct push technology (OPT, or "Geoprobe") drilling method. With the OPT method, a sampling barrel 

fitted with an acetate core sleeve is hydraulically advanced (or pushed) into the subsurface to obtain a 

soil core. The barrel is withdrawn from the borehole, the acetate core sleeve is removed, a new core 

sleeve is inserted into the barrel, and the sampling assembly is reinserted into the borehole to obtain the 

next core. The borehole stayed open when the sampling assembly was withdrawn due to the clayey and 

silty nature of the soil. At each location, continuous soil samples or cores were collected from the ground 

surface to the top of bedrock (which was defined as hydraulic refusal, or the inability to further advance 

the barrel). The depths of the borings ranged from 18 to 23 feet in the vicinity of the former burn ring, and 

from 11 to 19 feet in the vicinity of the former drum storage area. At the conclusion of each boring, the 

borehole was backfilled with a mixture of soil cuttings and bentonite. 
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The soil borings were surveyed for horizontal location and vertical elevation by James M. Stewart, Inc. 

The survey data are presented in Appendix A. 

4.2 SOIL SAMPLING AND ANALYSIS 

4.2.1 Lithologic Analysis 

The lithology of each core was described by the TtNUS geologist and noted on the boring log. The 

lithologies observed in the cores were consistent with those noted during previous site investigations, and 

consisted predominantly of fine-grained soils ranging from a silty clay to a sandy silt. The boring logs are 

included in Appendix B. 

4.2.2 Field Screening 

Concurrent with the lithologic analysis, each core was field-screened for VOCs using a PIO. These PIO 

readings are recorded on the boring logs. In addition, headspace analyses were conducted for each core 

at two-foot intervals. To determine the headspace concentrations, a soil sample was placed in a clean 

glass jar and tightly covered with aluminum foil. The jar was then shaken to thoroughly mix the soil 

sample with the air in the headspace. After the sample was allowed to equilibrate for a period of 10 

minutes, the foil was perforated by the PIO and a headspace reading was recorded. The results of the 

headspace analyses are included in Table 1. 

4.2.3 Soil Sampling and Laboratory Analysis 

Soil samples were collected (and preserved) every two feet from the entire borehole of each boring. Two 

soil samples from each boring were selected for VOC analysis by a fixed-base laboratory. One soil 

sample for laboratory analysis was taken from the interval displaying the highest headspace PIO reading, 

and one soil sample was taken from the basal SOils occurring immediately above the top of bedrock. No 

PIO readings were noted at location 05SB56, so one sample was taken from the basal soils, and one 

sample was taken from the midpoint of the boring. All soil samples were obtained using the closed 
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sampling vessel (EnCore TM) sampling technique and in accordance with the sampling procedures 

described in Appendix 8 of the work plan. 

The samples ultimately selected for VOC analysis are shown in Table 1. The requisite QAlQC samples 

(including field duplicate, field blank, rinsate blank, and trip blank) were also taken and submitted as 

prescribed in the work plan. The sample log sheets are included in Appendix C. 

The laboratory analyses were performed by Northeast Laboratory Services of Waterville, Maine (a 

Navy-certified laboratory) using SW-846 Method 82608. The data were validated to EPA validation level 

M3 by TtNUS in accordance with EPA's national and regional protocol. The complete set of validated 

analytical data is presented in Appendix D. 

5.0 RESULTS AND DISCUSSION 

The analytical data obtained through the EnCore ™ sampling method for this current investigation are 

summarized in Table 2 (for the soil borings located in the vicinity of the former drum storage area) and 

Table 3 (for the soil borings located in the vicinity of the former burn ring). For comparison, these tables 

also include the historical analytical data from the corresponding previous borings (see Figure 2 for 

locations) that were obtained using the now-obsolete sampling methods. 

5.1 COMPARISON OF CURRENT AND HISTORICAL ANALYTICAL DATA 

Overall, the current analytical data compare favorably with the historical data. Although no statistical 

comparisons of the data sets were conducted, the level of similarity in both the qualitative (presence 

versus absence) and quantitative (concentration) results indicate that all existing analytical data may be 

confidently used for the interpretation of site conditions. 

Qualitatively, the list of compounds positively detected at each location in 2005 is similar to the 

compounds that were detected in 1997 or 1991. One exception to this trend occurred at boring location 

05S852 (2005), where 14 VOCs were detected, versus 05S821 (1997), where 2 VOCs were detected. 

This difference, however, is due to the significantly higher detection limits that were reported for the 1997 

sample. 

Quantitatively, the VOC concentrations detected in 2005 are similar to the concentrations detected in 

1997 or 1991. No sampling event displays consistently higher or lower concentrations than the other 
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sampling events, and the reported differences in concentrations are generally small. The exceedances 

(or non-exceedances) of benchmark criteria are consistent across the data sets. That is, the compounds 

that exceeded a benchmark concentration for the current sampling round typically exceeded the 

benchmark for the historical sampling round. Again, one exception to this trend was noted at location 

05S621, where the lower detection limits achieved for the current round resulted in the positive detection 

of 12 additional vacs, and consequently a higher number of benchmark exceedances. 

5.2 UPDATED SITE 5 CONCEPTUAL MODEL FOR SOILS 

The analytical results of the current sampling event support the existing interpretation of Site 5 soil 

conditions as presented in the RI report (Tetra Tech NUS, February 2002). No significant changes to this 

interpretation are required. 

The most significant vac concentrations in the soil (based on the number of detected compounds, the 

vac concentrations, and the number of benchmark screening criteria that are exceeded) are detected in 

the vicinity of the former drum storage area. Here, selected benchmark criteria were exceeded from 

subsurface depths as shallow as 1 foot (at 05S652) to as deep as the overburden/bedrock interface 

(15 feet at 05S653). In contrast, little vac impact to the soils is detected in the vicinity of the former burn 

ring. In addition, the nature and extent of vacs in the soil are very consistent with the nature and extent 

of vacs in the resultant groundwater plume, where the former drum storage area (which consistently 

records the highest vac concentrations for groundwater) is interpreted to be the source area of the 

plume. 

During the scoping of this project, regulators questioned the lack of historical contamination detected in 

the vicinity of the burn ring, and noted that the highest vac concentrations at rnost fire training sites are 

typically detected at the burn area. However, this investigation revealed that at NAS JA6, the burn ring 

has a competent steel bottom, and is actually a half-buried, soil-filled tank, rather than simply a steel 

partition encircling unlined native soil. The tank is interpreted to have prevented the infiltration of vacs 

into the underlying native soil. Soil boring 05S655 was placed near the tank's spill point (overflow pipe) 

to investigate whether vacs may have spilled out of the tank, but the analytical resu~s indicated no 

vacs in the surface soils, and very low detections of 2 vacs at the overburden/bedrock interface 

(2-butanone at 2.8J ug/L and methyl acetate at 5.2J ug/L). 
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• 5.3 SUMMARY AND CONCLUSIONS 

The purpose of this investigation was to gather additional analytical data from subsurface soils at selected 

locations that were sampled during previous investigations. The objective of the resampling was to 

address regulatory concerns regarding the quality of the historical analytical data for VOCs because of 

the now-outdated sampling techniques that were used. The current samples were obtained using the 

EnCore ™ sampling method. 

One subset of soil samples were obtained from boring locations where elevated PIO readings were 

previously observed in the field, but not VOCs were subsequently detected during the laboratory 

analyses. The results of the current investigation confirm that VOCs are not present in these areas. 

One subset of soil samples were obtained from boring locations where elevated PIO readings were 

previously observed in the field, and VOCs were subsequently detected during the laboratory analyses. 

The results of the current investigation confirm that VOCs are present in these areas at the approximate 

concentrations that had been previously reported. 

In summary, the results of this investigation validate the historical data and indicate that all of these 

results may be used with confidence. 
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TABLE 1 
RESULTS OF PHOTOIONIZATION DETECTOR (PID) HEADSPACE SCREENINGS 

NAS JRB WILLOW GROVE SITE 5 - FIRE TRAINING AREA 

Boring Depth Headspace Boring Depth Headspace 
(PID, ppm) (PID, ppm) 

05S851 0-1 187 05S854 0-1" 310 
2-3 450 2-3 121 

4 - 5** 1013 4-5 7.8 
6-7 180 6-7 16.5 
8-9 61.9 8-9 0.4 

11 - 12 38.9 10 - 11 28.5 
12 - 13 18.7 12 - 13 17.4 
14 - 15 35.3 14 - 15 29.7 
16 -17 0.0 16 - 17 0.0 

18-19" 0.0 17 - 18" 8.8 

05S852 0-1" 1523 05S855 0-1** 43.2 
2-3 215 2-3 0.0 
4-5 21.2 4-5 2.2 
6-7 23.5 6-7 6.1 
8-9 24.1 8-9 0.0 

10-11- 82.6 10 - 11 15.4 
12 - 13 18.2 

05SB53 0-1 2.6 14 - 15 8.5 
2-3 22.7 16 -17 22.3 
4-5 14.4 18 - 19 17.7 
6-7 18.0 20 -21 15.0 
8-9 12.6 22 - 23" 42.4 

10-11- 22.9 
12 - 13 16.4 05S856 0-1 0.0 

14 - 15" 34.2 2-3 0.0 
4-5 0.0 
6-7 0.0 
8-9 0.0 

10 - ii" 0.0 
12 -13 0.0 
14 -15 0.0 
16 -17 0.0 

19 - 20" 0.0 

- Interval selected for laboratory analysis. 
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Borino: 

Date: 

Depth (feet): 4-5 

1,1,1-Trichloroethane IOU 

,1,2-Trichloroethane ILJ 
,1-Dichloroelhane 0.56J 

,1-Dichloroethene IOU 

,2-Dichlorobenzene lOU 

,2-Dichloroethane 1U 

lorobenzene IOU 

on. IOU 

-methyl-2-penlanone HlU 

cetone ?\lE) 

IBenzene 28 
IBromomethane 2U 
cis-1,2-Dichloroethene lOU 

Disulfide lOU 

iCyclohexane 29 

Ethylbenzene 130 
Isopropylbenzene lUU 

Methyl Acetate lOU 

Methylcydohexane 160J 

MTBE 1U 

plyr.n. IOU 

etrachtoroethene 2lJ 

otuene 1.2J 

Trichloroethene lU 
Xytenes (total) 32. 

Notes: 

TABLE 2 

DATA SUMMARY OF ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS (VOCs) IN SOIL 

NAS JRB WILLOW GROVE SITE 5 - FORMER FIRE TRAINING AREA 

SOIL BORINGS LOCATED IN THE VICINITY OF THE FORMER DRUM STORAGE AREA 

058851 058817 058852 058821 058853 
2005 1997 2005 1997 2005 

18-19 4-6 10 ·12 1 - 2 10 ·11 2-4 10 ·11 14 -15 

lOU 12U 12U 7300 l1U 1S00Ll 29 6.7J 
0.55J 12U 12U III 1.2 1S00U 10U 0.9J 
42J 12U 11J 290J 1.1 150(1) 120 48 
IOU 12U i2U 170J l1U 1::.00U 9.6J 2.4J 
lOU NA NA 10UJ lW NA IOU llU 
1U 12U 12U 1U !.1U 15QOU 1U UU 

" NA NA 10UJ 1iU NA IOU 11U 
I 12U 12U IOU 11\1 1500U lOU 1.7J 

0.56J 12U 12U iOU 3.8J 1500U IOU 11U 

2.18 70 12U 47J 4.7f.J 1500UJ lOU 6.36 

2U 15 20J 20 2.2U 1500U 6,5 1.9J 
2U 12U 12U 2U 2.2U 1500U 2U 2.2U 

1.3J 12U (lotal) PU (lotal) 0.61J 11U 1500U (tolal) 45 16 
IOU 12U 12U 1,3J 1IU 1500U lOU lill 

IOU NA NA 130 i1U NA 12 1.1J 
lOU 180 150J 1600 l1U 3400 IOU ilU 

10U NA NA lOUJ iill NA 5.9J 0.6J 

lOU NA NA lOU l1U NA IOU l1U 

HlU NA NA 4500 l1U NA 45 1,7J 

IU NA NA IlJ 1.1U NA llJ UU 

lOU l'2U 1'2LJ lOUJ l1U 1500U lOU 1ill 

2U 12U 12U 11 2.2U 1500ll 2.5 2.2U 

lOU 12U 12U 17 l1U 1500U lOU liLl 

lU 12U BJ 6 l.iU 1500U 4.4 1.1 

lOU 410 1100 16000 I'lli 16000 lOU 11U 

All concentrations are reported in values of ug/KG. 

058822 

1997 

4-6 

140 
15 

160 
5J 
NA 
12U 
NA 
55 

12U 
140J 

19 
1-2U 

120 (total) 
12U 

NA 
50 
NA 
NA 
NA 
NA 
1(;'1) 

10J 
14 
2J 
220 

Listed compounds have at least one positive detection in at least one sample. Target compounds with no positive detections are not listed. 
EPA benchmarks are the Region 3 Soil Screening Levels (SSLs) for soil-to-groundwater migration at a dilution-attenuation factor (OAF) = 20. 
PAOEP benchmarks are the soiHo-groundwater generic values for a used, residential aquifer with TOS < 2500. 

SCREENING LEVELS 

EPA SSL PADEP 

60000 7200 

0.78 150 
51000 650 
2900 190 
4600 59000 

1 100 
290 61000= 

29000 54000 

59000 2900 
2200 41000 
1.9 130 

4' 540 
350 1600 

19000 160000 
-- --

15000 46000 
64000 780000 
25000 690000 

-- --
12 2BO 

57000 24000 
4.7 430 

8800 44000 
0.26 170 
3000 990000 

Concentrations reported for borings 058622, 058651 (4-5), and 058652 (10-11) are the highest reported concentrations from the field & field duplicate sample pair. 
U = Compound was Undetected at the posted detection limit 
J = The reported concentration is estimated. 
B = The reported detection was qualified as blanked through the data validation process. 
NA; Not Analyzed 

Bolded concentrations represent positive detections. 
Highlighted concentrations represent exceedances of at least one benchmark screening value. 
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Borinq: 

Date: 

Depth (feet). 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

1,1-0'lchloroethane 

1,1-Dichloroethene 

1,2·Dichlorobenzene 

1,2·Dichloroethane 

1,3-Dichlorobenzene 

~one 
thyl-2-pentanone 

cetone 
Benzene 

Bromomelhane 

cis-1,2-Dichloroethene 

Carbon Disulfide 

Cyclohexane 

Ethy!benzene 

lsopropvlbenzene 

Methyl Acetate 

Methylcyclohexane 

MTBE 

~:ne 
al) 

Notes: 

TABLE 3 

DATA SUMMARY OF ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS (VOCs) IN SOIL 

NAS JRB WILLOW GROVE SITE 5 - FORMER FIRE TRAINING AREA 

SOIL BORINGS LOCATED IN THE VICINITY OF THE FORMER BURN RING 

058854 058815 058855 058830 058856 

2005 1991 2005 1997 2005 

0·1 17 -18 0·2 4·6 0·1 22 -23 4·6 10 -11 19-20 

IOU'] lOU 5U GLI IOU Hll),) 12U lOU IOU 

ill,) IU 5U ill,) IU III 12U lU lU 

10UJ IOU ('iU (')U IOU lOUJ 12U O.58J lOU 

IOU'] lOU 16 GU IOU 10UJ 12U IOU lOU 

lJ IOU NA NA lOU lOLJ NA IOU IOU 

IUJ lU 5U GU IU lU,J 12U 7.8 3.7 

O.98J 10LJ NA NA lOU lOU NA lOU lOU 

6,9J lOU IOU 12U lOU 2.8J "I?U lOU lOU 

IOUJ lOU lOU I?U lOU IOU 12U IOU IOU 

29J lOU 10U [{(8 IOU if) 41J 1.56 lOU 

2l!J 2U 5U lJ 2U ?UJ 12U 2U 2U 

2U,J 2U IOU 12U 211 2UJ 12U 2U 2U 

lOUJ lOU 5U (toial) GU (total) 10U iOUJ 12tJ (lotHIl lOU JOU 

1.6J lOU 5U 2J lOll iOU,J 12U IOU lOU 

10UJ IOU NA NA lOU 10U.J NA IOU IOU 

10\),) 10U 5U GU lOU 10U 5J iOU IOU 

10U-I lOU NA NA lOU iOU NA IOU lOU 

11J lOU NA NA HlU 5.2J NA iOU lOU 

10UJ IOU NA NA "IOU lOU.) NA lOU lOU 

1.1J 1U NA NA 11) iLlJ NA lU IU 

iOUJ IOU SU tiU IOU lOU 12U IOU lOU 

I '"J 2U 5U GU 2U 2U 12U 2U 2U 

lOU 1J 6U IOU IOU 2J lOU lOU 

ll1J ll1 5U Gli lU 1U 12U lU 1U 

lJ IOU 5U [lU IOU 10U 22 lOU IOU 

All concentrations are reported in values of ug/KG. 

No nearby 

historical 

borings 

.. 

.... 

.. 

.. 

Listed compounds have at least one positive detection in at least one sample. Target compounds with no positive detections are not listed. 
EPA benchmarks are the Region 3 Soil Screening Levels (SSLs) for soil-to-groundwater migration at a dilution-attenuation factor (DAF) = 20. 
PADEP benchmarks are the soil-to-groundwater generic values for a used, residential aquifer with TDS < 2500. 

SCREENING LEVELS 

EPA SSL PADEP 

60000 7200 

0.78 150 

51000 650 

2900 190 

4600 59000 

1 100 

290 61000 

29000 54000 

59000 2900 
2200 41000 
1.9 130 

41 540 

350 1600 
19000 160000 
.. .. 

15000 46000 
64000 780000 
25000 690000 

.. .. 

12 2BO 
57000 24000 

4.7 430 

8800 44000 
0.26 170 

3000 990000 

Concentrations reported for borings 05S822, 05S851 (4-5), and 05S852 (10-11) are the highest reported concentrations from the field & field duplicate sample pair. 
U ::::; Compound was Undetected at the posted detection limit. 
J = The reported concentration is estimated. 
B ::::: The reported detection was qualified as blanked through the data validation process. 
NA = Not Analyzed 

Balded concentrations represent positive detections. 
Highlighted concentrations represent exceedances of at least one benchmark screening value. 
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James M, Stewart, Inc. Land Surveyors 
9622 Evans Street Philadelphia, PA 19115 

• Office 215 9691577 Fax 215 969 0338 email jmssurveys@comcast.net 

Willow Gove Naval Air Station 
Site 05 - Fire Training Area 

Willow Grove - Pennsylvania 

Project #: 3516 October 27,2005 
Horizontal Datum: Pennsylvania State Plane Coordinates NAD 83 - South Zone 
Vertical Datum: NAVD 88 
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( Il]Tetra Tech NUS, Inc. 
BORING LOG 

Page-Lof-L 

BORING No.: ...:0::::..:..,S:::...;:::5~B.l,_5:::.·..:./-----PROJECT NAME: ~ASJ"RB (.)./10...) ~"""'- (00-5) 
PROJECT NUMBER: ~~~LiL·LA-~ ________ _ 
DRILLING COMPANY ---r:v.c!l.,rr::.=:e-1(!I.--_____ __ 

~".j,~ DRILLING RIG: 

DATE: Ie -/~-G.> 
GEOLOGIST' _-I'il....!. • .::I" .... u&....;;,.S;..,I-,2l· .",<.J..:::·w/e",r,:..:;4~ __ 
DRILLER: -Tor.~ .s'~ cL. 

MATERIAL DESCRIPTION ptDIFID Reading (ppm 

Sa""" - Blows I 
Ho. (FLI .. '" 
.nd '" ROD 

T"",o Run "" 

Sa mpIe 
Roc ov""i 

I ..... • 
Uthology 
Change 

(OepthlFL) Soil Densityl 
or Consistency Ii! ~ /., 

m 
ROD No. Len ... Screened or Color Material Classification 

u 
s 
c 
s Remarks i !. 0 

E " -e ~ 

.910:;-1/ [3 / 
'i'l / 
15 / 

1;U s-S I~ / 

IS' / 

".).'f / 

" Wlen rock conng. enter rock brOkeness. 

Interval Red: 
H_ 

~ ** Include monitor reading in 6 toot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: .0 • .--+ PU31, u,"'r"'1 "'i.., .2" If f' A-,siz,4. S/~(.. ... "4 

• ;) E 0 • m c '" 

lei 0 0 D 

~'1 CO c 

'''eoo 

'I_I> 0 0 0 

Drilling Area ,..--_-, 
Background (ppm): I CD 

Converted to Well: Yes No __ -",V-__ WeIlI.D. #: __________ _ 



( I t]TetraTeCh NUS, Inc. BORING LOG Page_'_ofi 

PROJECT NAME: /JItSJR& w.l~ G:,-..;).<L.. BORING No.: 0(;5(3::::<, 
PROJECT NUMBER: $' 1).. DATE: I I:> - r.,. -cs 
DRI LLI NG COMPANY' ill ""ad GEOLOGI ST _-II..,! ,,,,,,,,,,,,,,<,,,,-,St=::, ':':~'-7'<=C>::';l'4:::.-__ 
DRILLING RIG: Gee,.," DRILLER:,-r,.., ......... .5:<>rk 

Sampl De "'" BI _I Sa mple 

Ho. (FL) s· '" Reeo veoy 

and '" RCD 1 
Typeo Run (") Sa mple 

RCD No. Len gth 

. 
,......... 

Ib / 
11/ 

1.1. '/ 

~ Wlen rock conng, enter rock brokeness. 

MATERIAL DESCRIPTION 
Uthology 
Change 

(OePthlFL) Soil Densityl 
Of" Consistency 

Screened or Color 
Interval Rock 

Hardness 

Material Classification 

.. ' 

... Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: .(),,-....f p.st. q."",C ;''7 '-$,';' ,;l h K ·( h~hAx SI"".eyeS 

U 
5 
C 
5 . 

PIDJFIO Reading (ppm 

N 

~ 
CD l!! Remarks - 0 

E ~ ! , E 
m 0 

'" CD 

Drilling Area 
Background (ppm): ''--0''",'"'' 

I.. 
CD -.!! 
'E 
0 

Converted to Well: Yes No ---- Well 1.0. #: __________ _ 

• 

• 

• 



( I t]TelraTeCh NUS, Inc. BORING LOG 
PROJECT NAME: tJA$:rt\~ ~11l1l..J&n>""" (oe -.s:.) BORING No.: 
PROJECT NUMBER' ::21'9::2. DATE' • DRILLING COMPANY: V.r"':l.z.X GEOLOGIST: 
DRILLING RIG: ~,D/'o""- DRILLER: 

MATERIAL DESCRIPTION 
Sampl ~ BI ..... Sample Uthology U 

No. (FL, S"or Reeo very Change 5 
and '" ROO • I-t) Soil Oenat ". 

Typee Rom I") S. mple ... Consistency C 

RCD No. Len gth 5,....,.. ... Color Material Classification 5 
Interval Rook . 

Ha_ 

310 5-/ I / ~ !.:i.lfyC'o/ .... ,K 1f:5... 
/' ~ ---

1.. 

3 / 1~:1 !~'.1~_~,~.!'1~ 1J'::l 
'i /' "lJ:ktt J 

5'2 5 /' 
. .. - . i3;Z . ><17. ci ':J ,'" ':"f'\.,T"JoC<e. :2./ ......",: ..... ~ "",,,.k ~." 

~ / 
I 

1- /' 
. --

~;'o 
r" (;'~t'"?' s;''t:n~~ 

&' /' iI%' " 
b $') '1 /' ~ I <;.,)'" I "'., "'17 .......... 

Ie / 
{( /' 
11.. /' !~. ~:: S J"'-<..o as. ... hov<.,... 

T i!>-Lf a / 
It / !.!'-~ BrA S4tJt fl. ",.,1, ''I ~ 

'5 / 
5 j;z. If:, /' \?Qj) 

/1 /' M<.s.>{ 

',11 /' . 

It /' 
::lD /' 
;l.l /' 
,;u. / 
~3 / 
:21 /' 
?-S- / 

" Wlen rock oooog. enter rock brokeness. 
~ ,.. Indude monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. 

, Remarks: P,,.Jf~.:L.. :>+c'f'I.~ <.J')I~..2. "y", ; &c.....bk 51 ..... 0>41. 

Page_i of_' 

05 SA 53 

L7,1iOc.. St... ck .. N4 
,ll.,-.... -S.-J''i.", 

PIDIFID Reading (ppm 

:il t I., 
Remarks .!! -s c. l m 

E " " c. e ~ m E U) C m m c ., 

.J-,rJ ".,.;;'.sI- C> C; <l 0 , 
D c 0 Ie 

~,~ 0 C; 0 (') 

6 'e; 0 0 

I i..""rv n';' ~f 6 C d <S , 
0 <:) 6' 0 

~i~l- 0 0 0 a 
() 0 0 6 

,k<..c ', •. :f- , .. y b 0 0 

fa () 0 () 

u 0 0 0 

V'''''-'Y ~ • .d- ~.C; If) "b 0 
'7:; () " 6 

/IoPJ .. .+ .f.., c! .. ....p 30.; 0 0 b 
/·4 2> {) 0 

Drilling Area 
Background (ppm): I r-¥C,'):---' 

Converted 10 Well: Yes No v--- Welll.D. #: __________ _ 



( ILJTetra Tech NUS, Inc. BORING LOG Page ..L of ..L. 

PROJECT NAME: pttsJ"e, wi.I .. ..;,. Glbu<- BORING No.: ()SSB5'1 
PROJECT NUMBER: .2-11'2.. DATE: 10-'tI-0S'" 
DRILLING COMPANY' V. 1"............ GEOLOGIST' -'7i/17, -"-3. '-'S=·t,.7--<:J<-r:e:.-r ,(-:----

DRILLING RIG: ~ ""b.:..- DRILLER: 

MATERIAL DESCRIPTION 
Sampl Depth 81_ , Sam pl. Uthology 

No. (FL) 6" or ReeD .... , Change 

and 0' ROD , (DepthJF t.) 5011 DensityJ 
Consistency Type 0 Run 1%) Samp Ie M 

ROD N~ o..n gth Screened 0' CD lor Material Classification 
Interval Rock 

Hardness 

i'I-R. 
~3 5-/ I / 'tk S,IIy. cl.?-j. .... ~~,,~A' 

~ r-..:.J/ ...... p,.......-: 

/ -- -
~~ S"",,Jy s.~ Ifa.'":';+c.. I..r_~ :l-- £..f ,~;) o.:...k. ,...r::t.C~ 

.~ / 
, v 

"I- / ~;, - --
I~~ 

~.lty~ ..... :n-,Tn ..... 
<::1 .. " ..,.,). fI ~<.i.: l'-... '- . 

~3~ S-.l. S V 
J V 

- -
b / fjr" 

C I ;l.,""''1. ~lf-t-~.K 4-r., Ii' ,.... I.i r~ '''' 

7- / 
J 

8 /' q~g' !l<"'l 
"'" 

Sd-...<- .. s ~hc..-.:.-

lJ"1 f-.3 « / 
/0 /' - --- 1Jr~ S ,l.-.-.. d"> "bo u<.--

1/ / 
ill. ~ ~~ G.~ 

'"" 
S,'?:, C':'l...:~t-~5..,-
,., i, ... ...1< fa •• 

'$-'1 I.) /' 
J 

,1./ / t~ t,'Z7 :>~1T Yb~..;oS 
15 / • 

I£. !/ '1~ ~ ~~~d~~ z'S~~_;. :r 
c s-s /7- /' 

, 

If!. /' I~~ 5"} "'""- .!s J.b~ 

I' / 
/ ,eefl 

~ I/~~.I 

12.1 / " 

~ / 
,,~ / 
:l.-/ /' 
I~ /' 

" Vlhien rock conng, enter rock brokeness. 

- Include monitor readi~g in 6 foot intervals @ boreho/e/ Increase reading frequen~ if elevated reponse read. 

Remarks: .b'~r~.>i"5,J,,¥,/.~,, '''''''-:> .;l. by 'I' Jh.d6.k ..s/~_ . .-' 

~. 

:ro~ <:..- S;'.rJv 
PIDIFID Reading (ppm 

U 
5 
C III :s. I 

~ 
N 

Remarks ~ .. .!! 0 
5 E '" ~ 

Q. e .!! . • E ., • .8 ;: ., C 

$'1''''''''-;-1 . o'er, ...... ' 0 .6 60 

i·'1·~'5.r '0 0 C () 

0 (i <I 0 

V ....... y "':" • .sf- D () 0 (:) 

() C> 0 (i 

Very ;;."".s1- 6 is 6 0 

0 0 6 0 

Voery ,.... ,sf- D 0 D (;) 

0 0 6 C 

i"'C;~+ 0 0 <.'; CS 

0 0 6 c 
V.v-y ........... f- 0 (:, a 0 

0 CI C Cl 

"';" . .st c 0 (\ ~ 

b c C c 
""~'.5f- 0 0 0 k:::. 

G C c:i) c 
d2-"'p 6 <:. ~ c . 

0 Co 0 c 

Drilling Area 
Background (ppm): I r -::l>:--' 

Converted to Well: Yes No _""V===,--_ WeIlI.D. #: ___________ _ 

• 

• 

• 



( I t]Tetra Tech NUS, Inc. BORING LOG Page _, of-.L 

PROJECT NAME: tJkS1itf, W,II~ 6n.ve-(o".s) BORING No.: DSS.BS$ 
PROJECT NUMBER: ::::z-1"j.2- DATE: 
DRILLING COMPANY' v,ron-4I. GEOLOGIST' . , 

~ = 
DRILLING RIG: ~r-ohe- DRILLER: \It::>r~c. SO"'-= 

MATERIAL DESCRIPTION PIOIFJD Reading (ppm 

•• m pi Depth BlowS 1 Sampl • Uthology U 
No. (FL) 6" or Reco vert Change S .... '" RCD 1 ,00p1hlF L) Soil Density' N I 

~ C ID 
Type .. Run 1"1 Sampl • '" 

Consistency Remarks ~ i 
.!! 
0 

RCD No. Length Screened '" Color Material Classification S . E .c ~ 

Interval Rock • c E e ~ 

'" c 0 " Hardness '" ID 0 

j. ........ 
..-: 5-1 I / : ~uy c I~ ch.J Jl-~-' $1>-•. ,4-~ 

'/.5 01- b.Jor 6 0 C> 

/' . - -- lit, S,'t,-d:J ... ;~ ,.,..;, .sr 2- r" ~.t. ,.....~ R:c..-I<. rh·c,;.s 0 0 0 b 

'3 / I- - - • 
,/ 

0 0 <::> e, 

'f / ~~. &-" c·~.S,1f R,,'t'rf- . ... + 0 '8" ...... ~_ j .. T,' .. 17 0 c 
i 1'1 S-:l .5 / 'J 

.:; 6 D 0 

G / ~X S'J-...e- &<. il-l. o....c._ I"\.c; .+- 0 C 6 6 

'1: / !- ---- 0 (\ 
~ a 

B / %, 4'fi ~ /),.,.. 
Ci~yer s;t+- II"-"y _, ",t- o () 0 () 

/;t"1 ~3 « / --- !~ $';~~-:~+rr lciZ, "'0 ~<.:t- ~ <).., I<~ .1c ~< 0 6 f!, 

t / -- -- --
~Z 

CI"-r~7 <;;./f- J 
~'Y~,s:f-to C 6 6 (} 

II / - --- . 

0 c a <1 

11- /' ~. :c.! l.'lf .... :1}-n~1C.fu. ,'<- ..,,,: .:.1- 0 0 0 () 
r 

/ 
---

i~ C/~X ~/t 1;~~'" ~~ .31 <-" 13 ""G>I ~f- D t:> c <:', h.. 'r$ ...... 

it / v 
0 0 0 0 ---I,. / A';! \;.1.,. .s~-~ ~""t,~1' 

10 ..... -. 1~H J~P ';"....,.rl 0 () c 0 

lie '/ ~ () D 0 0 

53 ~'5 17- / ~~ SJ. ....... JS cl'.,--... 'L.D (') a 0 6 

,g / LS"r-" -"" ) 0 c 6e 

1/'1' / (:, 0 <' <' 

20 / 1'{~8 llil\~ S,J "'-- .l. ~ d h 0""- Jd..J) 6 l) D () 

<-75 -' ~f / L i>4'-Ii'lc- ) (') 0(') <? 
:l.2. / ",1 

.s~..2.s c!J,.c, ~ .1 ....... " 0(5 c Cl c'" 

23 /3 ~; I 0 00 c 
;;2'1 /' ~~ s .. ~ .J.> ~t')>-<- '0 D 0 6 

e:ot3 (5:..:>,.., I. 
.~ / ,...,.1) 

• Wlen rock coring, enter rock brokeness. 

~ ,.,. Indude monitor reading in 6 tool intervals @ borehole. Increase reading freJuency if e!pvB1ed reponse read. 

Remarks: ,Q,.-:f 9"'~5dr"'rl;..,. W{" :J- ",;I 'f A--.~ .Slc.<>l.-,£' 
Drilling Area 

Background (ppm): r", -0-:-,-" 

".-: 
Converted to Well: Yes No V Well 1.0. #: ___________ _ 



[ I t]TetraTeCh NUS, Inc. BORING LOG Page ..L. of _,_ 

PROJECT NAME: fJAsJI\j} I.:)f'~;"" t;. ..... oJV<..(OIl-S) BORING No.: 05".513 56 
PROJECT NUMBER: .;;! 1:£.2 DATE: Ie -!.1l.' CS 
DRILLING COMPANY· v,";::;"",".c GEOLOGIST· II ~;;; <;'/"JtMA 
DRILLING RIG: 

- o.pth Blows I Sa mpIe 

No. (Ft.) 6" or R~o ve", 
and '" RQD I 

Type 0 Run I") Sa mple 
ROD No. Len gth 

/2 L~" 

/Ss-511 /" 

IS' /" 
f<t / 

* Wlen rock conng, enter rock brokeness. 

G~r<l bg" DRILLER: -~iI'::":T,,~""><-<""', ..... """'..$<-J"'-',:':'; .. ~ :;:.>-' ...... "'----

MATERIAL DESCRIPTION 
u~~,r---~~~~~~~~~~--~ U 
Change 

(Oepth/FL) Soil Density/ 
or Consistency 

Screened or Color 
Interval Rock 

H ........ 

Material Classification 

, 

I 

5 
C 
5 

Remarks 

(le'V "...,.,;t-, 

cyk~/S.-r 

~'s"t-

... '<IVy - ... i>-t-

~;,d-'" 

.... ;,A-

PlDIFtD Reading {ppm 

N 

~ ~ .!! III 
~ a. .! E " ~ 

c E f .!! 

'" c 0 'E .., III C 

be C '" 
6> 6 (') 0 

b 0 0 0 

(') b 0 0 

C- O <5 6 
(.) 6 (5 I{) 
C- O 0 0 

0 0 <> 0 
(!) 0 0 6 

0 b 0 c 
0 10 0 0 

boo6 

0000 

l) 000 

"" Include monitor reading in 6 foot intervals @ borehofe. Increase reading frequency if elevated reponse read. 

Remarks: ,D;I'ev--t f"4, Sbf f;...., <.I.,.;., ,,2;' X 'f I tk4f.e. .sI<~. 
Drilling Area 

Background (ppm): Ir-C)=::-' 

Converted to Well: Yes No ___ _ WeIlI.D. #: ___________ _ 

• 
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[ I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_ of 

t Project Site Name: NASJRB Willow Grove Sile 5 Sample ID No.: oss8 53 - /0 If 
Project No.: 2192 Sample Location: sneS 

Sampled By: V.ShickoralD.Amale 

o Surface Soil C.O.C. No.: 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

Date: /0- 11--05 Depth Color (Sand,~ , etc.) 

Time: /333 / 

CldYf/.. -$; tf-f! i-ft. ~J~c.-
: Direct Pus~ /0.5 {)H Red - .!3n....,,, ~,~ <><-1.:: j5 

I (ppm): :::z.~. "l (va ry ""~.It-_ 

!Date: 

f.JA --
Time Depth Color I (Sand, Slit, Clay, • etc.) 

-- ---... 
Readings --'Q"~' in ppm): --- '-- --

t ------
~-- ~ 

VO~ 5-Gram Encore 
.., 

4·C 

Dry Weight 4 oz Glass Jar 4·C 

Head Space Readings Off Sample - :2:2. "j' f P "" 
('a.e wz,rk pIJ~) 

Circle j " '" "',:"",:"i",'; ,,' ,I,i, , '((I, .~. -,-
MSIMSD Duplicate 10 No.: 

~-- -



[ I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page, of 

Project Site Name: NASJRB Willow Grove Site 5 
Project No.: __ ...;2:.,:1,::::92:..-______ _ 

D Surface Soil 
[Xl Subsurface Soil 
D Sediment. 
D Other: 
D QA Sample Type: 

IDate: Ii>, 17 - 05 
Time: I:? ',5 

: Direct Push 

i 1 (ppm): '3 If. ;;J. 

IDate: 

NI+ -"" 
Time 

'0' 

Readings 

I(R"nge in ppm): 

VOAs 

. 0.')' Weight 

Depth Color 

/ 

IS 86-S 

Depth Color 

~-". Encore 

4 oz Glass Jar 

Head Space Readings Off Sample, S </. :z ff' ..... 

MS/MSD I Duplicate 10 No.: -

Sample ID No.: OS-sf!>5] - 14/5 
Sample Location: _..:!sit:::;e:.:;5:..-___ _ 

Sampled By: V.ShickoraID.Amate 

C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
D High Concentration 

(Sand. Silt, Clay. 

. 

I 

. etc.) 

4·C 

. 



( I L] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page. of 

t Project Site Name: NASJRB Willow Grove Site 5 Sample 10 No.: 055'{352 - D Ito;; 
Project No.: 2192 Sample Location: site 5 

Sampled By: V.ShickoraJD.Amate 

D Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
D Sediment Type of Sample: 
D Other: [Xl Low Concentration 
D QA Sample Type: D High Concentration 

,,"',., .... 
Date: I () - 11-c.~ Depth Color (Sand, Silt, Clay, lA, , etc.) 

Time: 1'I-:7-D / Chyez: S;lf~·,it- TriUe.. PG-R.~ 
Direct Push 2- BbS W-Gro.....:>") o",J. 1/..,,,,1( Pt'>JS'~ 

I (ppm): I S.;z.3 Mo 

> .. 
Date: 

tJtt 
Tilll!. Depth Color , (Sand, Silt, Clay, , etc.) 

--- ----Readings ==---(Range in ppm): -r-- ---- ----t :----
• R, 

. VOAs 5·Gram Encore 3' 4'C 

. DryWeig~ 4 oz Glass Jar I 4'C 

", 

Head Space Readings Off Sample· '/ 5" .;1. 3 ff ""' 
~d e~ { bol,",~+ odor Pr;, ......... (see- &.Jerk. ri2,,) 
S.!Aple /11 d ..fe r'i iJ. , , 

>. .. , .. , .... ' .. ,.' .. , •. 
.~. 

,p ~ /J MSIMSD Duplicate 10 No.: R, 

- - -t// vlJ 



[ I LJ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_ of 

Project Site Name: NASJRB Willow Grove Site 5 Sample ID No.: CSS{252 -foil 
Project No.: 2192 Sample Location: site 5 • Sampled By: V.ShickoraID.Amate 

o Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

Date: It> - 1'1-.0$ Depth Color (Sand, Slit, Clay, , etc.) 

ITime: /Lf 5 'f / 

Re~LB 
102 y-ey ~S"IA. .'-> ~it..4:!;} 

: Direct Push /1 BG-s ..., ... <.-.X-:>-1-f ....... r-c.d. ~ c 

I (ppm): $;<. b 

Date: 

;OA 
Time Deplh Color (Sand, Sill, Clay, Mnict .... , etc.) 

-- -- !----.-
Readings ------'"~. in ppm): -- ----...... 

-----
~ ~ . ~eql • 

. VOAs 5-Gram Encore .3 . 4°C 
. Dry Weight 4 oz Glass Jar I 4°C 

'" ~ 

Head Space Readings Off Sample - 8,),·~ Ff-'"l.. 

(Se~ w~rk PI.);) 

• . ;.. ;.; ....;... ...;;;. .;·;;.;;i· 

"(;h;{;j) MS/MSD Duplicate 10 No.: 

- -



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET ~ 
t~----------------------~~~ 

Project Site Name: NASJRB Willow Grove Sample ID Number:l!) /0/8'05 D/ 
Project Number: 2192 Sampled By: V.ShickoraID.Amate 

Sample Location: SiteS C.O.C. Number: 
QA Sample Type: 

lKTrip Blank [] Rinsate Blank 
[] Source Water Blank [] Other Blank ________ _ 

Date: ID - 18' - 05' [] Tap 
Time: 
Method: 

Product Name: __________ _ 

Supplier: 

Manufacturer: 
Order Number: __________ _ 

Lot Number: 

Expiration Date: 

Media Type: 
Equipment Used: 

Equipment Type: 

Signature(s): 

[] Fire Hydrant 

o Dedicated 
[] Reusable 



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: NASJRB Willow Grove Sample ID Number: F'e, / DIg oS 0 I 

Project Number: 2192 Sampled By: V.ShickoralD.Amate 

Sample Location: SiteS C.O.C. Number: 

QA Sample Type: 
[] Trip Blank 

[] Source Water Blank 
[] Rinsate Blank 

)( Other Blank fi e- t J B (ci /1 k 

Date: Ie-Iff-oS [X] Laboratory Prepared 

[] Purchased 
[] Tap 

Time: 
Method: 

Product Name: __________ _ 

Supplier: 

Manufacturer: 
Order Number: __________ _ 

Lot Number: 

Expiration Date: 

[] Other 

Media Type: 

Equipment Used: 

Equipment Type: 

Signature(s): 

[] Fire Hydrant 

[] Dedicated 

[] Reusable 

of 

• 



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET ~ 
t~----------------------~~~ 

Project Site Name: NASJRB Willow Grove Sample ID Number: R B /D I 5" 6S 0 ( 

Project Number: 2192 Sampled By: V.ShickoralD.Amate 

Sample Location: Site 5 C.O.C. Number: 
QA Sample Type: 

[] Trip Blank ~ Rinsate Blank 
(] Source Water Blank [] Other Blank ________ _ 

Date: 10-18-05 [X] Laboratory Prepared o Tap 
Time: o Purchased o Fire Hydrant 
Method: o Other 

Product Name: __________ _ Media Type: 

SuppUer: Equipment Used: 

Manufacturer: Equipment Type: 
Order Number: __ ~ _______ _ o Dedicated 

Lot Number: o Reusable 

Expiration Date: 

$d""pk C=1I..e.-v+c..J- Jy pc...>r.j L2bor.<-1-or y .5"'ppJ.ed.- 81J-.lc 

~f'I>vJ~ cI~r'\ If-ce:h--f.e 6/eeV-<.- d.",,::! f",,,ofr..,b<- .<;;'.1""p)<., 

J1re.J..i y, .... 'fe -Sd-.p'=- bpi+f~J.J-e._ 

Signalure(s): 



( I L] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NASJRB Willow Grove Site 5 
Project No.: __ ....;2:..;1.:;92=---______ _ 

[] Surface Soil 
[Xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

Date: /D - I - 05 
Time: 6837-

Direct Push 

I (ppm): 1013 

Depth 

I 
5 (36-3 

Page, of 

Sample ID No.: (J5Sf3S! - 0405 a 
Sample Location: site 5 • 
Sampled By: V.S·":"h:-ick:"o:'::raJC:D'-c.A:-m-a:-te---

C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
o High Concentration 

iDale: Time 
tJlt, 

Depth Color (Sand, Silt, Clay, . etc.) 

Readings 

I1Ra,n.(,le. in ppm): 

. VOAs 

. Dry Weight 

Encore 

4 oz Glass Jar 

.... 

Head Space Readings Off Sample' I) 0 I '3 r p ...... 
-h:.d./Soll........,+- t1>dor FrbA-,.- Sd."p/<:.. 

) 

;VI zf.e. II 'a-I 

. ~' 
MS/MSD Duplicate 10 No.: 

f) <J P D ;;;z. 

~ • 
. 

10 4"C 

:z. 4"C 

• 



( I LJ Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_ of 

t 
. 

Project Site Name: NASJ RB Willow Grove Site 5 Sample 10 No.: 6:::i.,SB. 51 -[8'1'1. 
Project No.: 2192 Sample Location: site 5 

Sampled By: V.ShickoraID.Amate 

o Suriace Soil C.O.C. No.: 
[Xl Subsuriace Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

!i 
!Date: f D -/8 - 05 Depth Color . (Sand, Sill, Clay, , etc.) 

Time: () '1 30 I ,5-'5;: S ;I~ : Direct Push /'1 {3GS R.:..1 -(3 eo ....... ~ , O<S-;;F ,R --'. S 
I (pI""): 0 0 {""P' 

Date: 

Nit 
Time Depth Color i (Sand, Silt, Clay, , etc.) 

----- ----Readings ----"a,,~a in ppm): -- --
. ----- ------

~ ~ r, 

VOAs 5-Gram Encore 4°C 

. Dry Weight 4 oz Glass Jar 4°C 

~~ 

Head Space Readings Oil Sample - 0.6 ff.'" 

{. ,5'e<- L.Sev- k. Pld-J 

;" ........ " .. ;,;;, .. , .. ,,,. ." 
MS/MSD Duplicate 10 No.: 

'~ - -



( I b] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_ of 

Project Site Name: NASJRB Willow Grove Site 5 Sample ID No.: CJSSBS{,- /011 
Project No.: 2t92 Sample Location: site 5 

Sampled By: V.ShickoraID.Amate 

o Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

U~ 

'Date: I D - J 8' - 05 Depth Color i (Sand, Slit, Clay, Mn;~turA, etc.) 

Time: IC25 
/0'/36-5 Red -Oro....,1. ~~:t 

. S'-If w ~ 1't 6·.". .. <--
: Direct Push 

~:J:S (/'I o~...+) I (ppm): O. C 

'Date: 
Nit 

Time Depth Color (Sand, Silt, Clay, , etc.) - -- ---Readings ---.~. in ppm): -- ---- ---
~ ~ • 

. VOAs 5-Gram Encore .~ 4·C 

. Dry Weight 4 oz Glass Jar I 4·C 

. 

~ 

Head Space Readings Off Sample· L>. D f f M 

(Se~ Uor~ Pld;) 

• ;".,' , .. ; ';','.' .,'" '. ,';",;".";'",, ,.;.; ;;'","',"; , , 

MS/MSD Duplicate 10 No.: 'lJl A.£) - .7./ I -



( i L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_ of 

t , 

Project Site Name: NASJRB Willow Grove Site 5 Sample ID No.: {)SS{)56-1~;Zc 

Project No.: 2192 Sample Location: s"e5 
Sampled By: V.ShickoraJD.Amate 

[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

" 

Date: 10 - J S" - 05 Depth Color I (Sand, Slit, Clay, , etc.) 

Time: /D54- i I ,5'/+ ~,+-" ,r:~~j <". -i ~ ... .L 
Direct Push J...D /36-.5 Red -Grou-J\. j.,'7t,if~'::;---~~ I (ppm): D ,0 

',," 
Date: Tim-,,- Depth Color (Sail(!, Slit, Clav, , etc,) 

tvlt 
!"'~"'~: -- --Readings 

--------'0 in ppm): ----I-- -- ----
~ 

VOAs 5,Gram Encore .3 4·C 

, DryWeig~ 4 oz Glass Jar I 4·C 

, , 

Head Space Readings Off Sample' t>. 0 F f· .... 
PIc''! J {.5a<:L ~br-k. 

,,,,,,' ""'"'''' "",;c,Y;.;;";';;"";';;,,,,,,/";';;"'''''' 

-" '[ .IJO MSIMSD Duplicate ID No.: 

- - ~YJV _____ 



( I l;) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page. of 

Project Site Name: NASJRB Willow Grove Site 5 Sample ID No.: ~5SB5S '660/ 

Project No.: 2192 Sample Location: site 5 

Sampled By: V.ShickoraID.Amate 

o Surface Soil C.O.C. No.: 

[Xl Subsurface Soil 
o Sediment Type of Sample: 

o Other: 
[Xl Low Concentration 

o QA Sample Type: o High Concentration 

Date: lo-i'if-OS' Depth Color (Sand, sm. Clay, i!ii etc.) 

'Time: iloC, J 5"!".1y C/~y d .... J 6rza--.J 
: Direct Push 

I f3 G-5 (;-rJ)" BIJ"k ( Ve.:2... ,4<o·,.>f-) 
I (ppm): 'i 3 . .J.. 

,",' 

Date: 

tJA 
Time Depth Color I (Sand, Slit, Clay, , etc.) 

--- ---
,a, Readings ---

\"a,,~~ in ppm): ---- --- -----
~ ~~--- • 

VOAs 5.Gr~m.!'~ ."3 4"C 

, DryWeight 4 02 Glass Jar 
, 4"C 

Head Space Readings Off Sample· ti3 . .:2. ff "'-
(See. f I.>.,) 

B I J <- k ~ b, " , ':"'J oh.sc,rve.d..-
{...?:&> ,.1::. 

5ljht- ~.,J / .)",flN2--.f- Ddo!. 

','i""':" ',':,'1:'::':"" , " ",aJ' 

MS/MSD Duplicate 10 No.: ~~ --- -



( Il] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NASJRB Willow Grove Site 5 
Project No.: __ -'2::..:1.:..;92'--______ _ 

[] Surface Soil 
[Xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

Date: /6 -18 - 05 
!Time: /21 h 

: Direct Push 
I I (ppm): L{J,.5· 

,",-V 

Date: 

IMonitor Readings 

11R"ne"."e in ppm): 

Time 

Depth Color 

Depth Color 

-
. 

Page_ of 

Sample ID No.: D5S{,;Ss- 2223 
Sample Location: _..:s"'ue:..:;s'--___ _ 

Sampled By: V.Shickora/D.Amate 

C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

, (Sand. Silt. Clav. i!, etc.) 

(Sand. Slit. Clav. . etc.) 

t~~~~~~~~~~~~~~ 
VOAs 5-Gram Encore q 4"C 

. Dry We~ 4 oz Glass Jar .J "'"C 

. 

. 

Head Space Readings Off Sample - 1;;.::: fr ...... 



( Il) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page. of 

Project Site Name: NASJRB Willow Grove Site 5 Sample ID No.: OSS{)Si./- ooe( 
Project No.: 2192 Sample Location: site 5 

Sampled By: V.ShickoraID.Amate 

o Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

-.--H .. -.. -
!Date: I {) - I 8 - oS Depth Color n , (sanCi,Sltt, Clay, _ etc.) 

Time: /23).. , S,l-/y C{d Y '--' ;1C6 ~ d-:d 
: Direct Push I {3&S 6/<>Gk - E IC:>~., 0'-"..,,,,,-<,, /k-"-kr,~ 

J(ppm): 3/D 

Date: 

J./A--. 
Time Depth Color (Sand, 51H, Clay, .. n'e .... ~, etc.) 

~ 

-------Readings 

---------
. 

'0 in ppm): ---- t-- ----
~ ~ • 

VOAs "_"'""1 Encore :"J 4°C 

. Dry Weight 4 oz Glass Jar I 4°C 

. 

Head Space Readings Off Sample - 3 I D P f .... 

BL?~k S-kl~''''') ob54,~ {)<2. e. c..rbric P /aJ 
,51. Jl1t h-r/ / Sc;?/~+ odor 

• •.• _-/.i-··- •• -•••• i:>. >-.-,-
MS/M5D Duplicate 10 No.: [.oviD - - ..-/"/ • J V 



( III Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page. of 

• Project Site Name: NASJRB Willow Grove Site 5 Sample ID No.: {JS.s/3S':i.- /118 
Project No.: 2192 Sample Location: site 5 

Sampled By: V.ShickoraID.Amate 

o Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

,</' 

(Sand~c.) Date: /p - , il - oS Depth Color 

Time: 13 ;1..8 , C~ y."y f:,~ If .....,-:-f:c;.~;T' .. ly 
: Direct Push 1'8' i3 &S Red - On><.o..>'\. ~~ R" -/A-"':~\ I(Ppmt 8.8 

'",/', 

Date: 

i-JA-
Time Depth Color , (Sand, Silt, Clay, , etc.) 

... e"~: --- ----Readings -----.• in ppm}: --r----
----

~ ---
~ ~ ~ 

VOAs S-Gram Encore ~ 4·C 

, DryWeighl 4 oz Glass Jar I 4·C 

, 

"""", ~ 

Head Space Readings Off Sample· g. ? ff'" 

(se<.2 Work; .p/~F1) 

~ 
Circle "'," ",,', "ii,i"'i ., '\' 

MS/MSD Duplicate ID No.: UAP - ' /Nv __ 
~ 
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DATA SUMMARY ~ YTICAL RESULTS 
SITE 5 SOIL SAMPLES 

NAS JAB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA 

ug/k 

o. 

10 

O. 
2. 

10 

'%m 

1.0 

~li: 
IlL , 

0.' 

U 

IUJ 
IU 

- " Iu 
4 
2( 

11100 
1( 

10 

,60< 

IU 

UJ 

[0 
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1. 

11 
1: 

11 ,. 
l' 

11. 

~ 
1C 
1( 

12( 

10 

1 

11 

lQlY 

6. 

2. 

ug 
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1. 

1. 

o. 

ug/k 

1C 

~ 
6.91. 

2 

1. 

1C 

2318 
10luJ 
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1C 
1( 
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1C 

11 

6. 
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 5 SOIL SAMPLES 

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA 

10,t 19,( 
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i 10 
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,"zene 
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IBenzen 

~o"forn 
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1( 

1( 

1( 

1( 

lelh\: 'ert ,~C:c----+--- 1( 

I 8, 61B 8.7IB 
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DEPARTMENT OF THE NAVY 
BASE REALIGNMENT AND CLOSURE 

PROGRAM MANAGEMENT OFFICE. NORTHEAST 
4911 SOUTH BROAD STREET 

PHILADELPHIA. PA 19112-1303 

Ms. Lisa Cunningham 
Remedial Project Manager 
U.S. EPA Region III (3HS11) 
1650 Arch Street 
Philadelphia, PA 19103-2029 

Ms. April Flipse 
PA Department of Environmental Protection 
Environmental Cleanup Program 
2 East Main Street 
Norristown, PA 19401 

Dear Ms. Cunningham and Ms. Flipse: 

5090 
Code BPMO/RL 
Ser: 07-041 
February 9, 2007 

SUBJECT: DRAFT REPORT OF SOIL REMOVAL ACTION, SITE 05 SOILS -
FIRE TRAINING AREA (OU 4), NOVEMBER 2007, NAVAL AIR 
STATION JOINT RESERVE BASE, WILLOW GROVE, PA 

The Draft Report of Soil Removal Action, Site 05 Soils - Fire Training Area, is provided as enclosure (1) for your review and comment. Additionally, a Post Removal Action Residual Risk Evaluation is provided as enclosure (2). The risk evaluation, which was prepared since post excavation confirmatory samples revealed slight exceedances of the Preliminary Remediation Goals (PRGs), demonstrates that the risks are acceptable. 

Accordingly, the Navy's position is that no further action for soils is warranted. After your review and comment on the Draft Soil Removal Action Report, we will finalize the report and submit a No Further Action Proposed Remedial Action Plan (NFA PRAP) for review. 

If you have any questions, please do not hesitate to contact the Remedial Project Manager, Mr. Curt Frye, at (215) 897-4914. 

Enclosure: 

Sincerely, 

Robert F. Lewandowski, P.E. 
BRAC Environmental Coordinator 
By direction of BRAC PMO 

1. Draft Report of Soil Removal Action, Site 05 Soils - Fire Training Area (OU 4), NASJRB Willow Grove, PA, November 2006 
2. Post Removal Action Residual Risk Evaluation of Site 05 Soils, NASJRB Willow Grove, PA, February 2007 



Copy to: 
J. Edmond, NASJRB willow Grove 
C. Frye, NAVFAC Midlant 
R. Turner, TtNUS 
B. Hall, RMC (wio encl (1)) 

2 



Post Removal Action Residual Risk Evaluation 
of Site 5 Soils, NASJRB Willow Grove, PA 

07 FEB 2007 

Prepared by: 
Lisa Yeutter 

BRAC PMO Northeast 
4911 South Broad Street 

Bldg 679, PNBC 
Philadelphia, PA 19112 



1. Below is a summary of the excavations performed by UMC at the Site 05 Fire 
Fighting Training Area and the associated residual risk calculations which I 
have prepared to demonstrate that risk is acceptable. 

2. First Excavation Soil Sampling Analysis - Confirmatory soil sample 
analysis revealed that maximum results of benzo(a)anthracene, 
benzo(a)pyrene, benoz(b)fluoranthene, dibenzo(a,h)anthracene, and 
indeno( 1 ,2,3-cd)pyrene exceeded the 10-5 cancer risk level Preliminary 
Remediation Goal (PRG) for a lifelong resident. Benzo(a)pyrene was the only 
chemical which also exceeded the 10-4 cancer risk level PRG for a lifelong 
resident. Please see the Final Report of Soil Removal Action for details on the 
confirmation soil sampling and Appendix C of this document for the laboratory 
data results. 

3. First Excavation Residual Risk Analysis - A risk ratio analysis was 
employed using the 10-5 cancer risk level, the PRG for a resident and the 
maximum confirmatory result to determine the residual risk for each chemical. 
The total residual risk was 7.39E-04, which exceeds EPA's target 
carcinogenic risk range of 1 E-06 to 1 E-04 for the maximum exposure 
scenario (see Table 1). The Navy decided to complete a second excavation 
of soil at Site 5 since the remediation goals were not met and the residential 
residual risk exceeded the EPA's acceptable carcinogenic risk range. 

4. Second Excavation Soil Sampling Analysis - Confirmatory soil sample 
analysis revealed that maximum results of benzo(a)pyrene and 
dibenzo(a,h)anthracene exceeded the 10-5 cancer risk level PRG for a 
lifelong resident. No chemicals exceeded the 10-4 cancer risk level PRG for a 
lifelong resident. Please see the Final Report of Soil Removal Action for 
details on the confirmation soil sampling and Appendix E of this document for 
the laboratory data results. 

5. Second Excavation Residual Risk Analysis - A risk ratio analysis was 
employed using the 10-5 cancer risk level, the PRG for a resident and the 
maximum confirmatory result to determine the residual risk for each chemical. 
The total residual risk was 1.23E-04, which exceeds EPA's target 
carcinogenic risk range of 1 E-06 to 1 E-04 for the maximum exposure 
scenario (see Table 2). The excavation of PAH contaminated soils had 
achieved considerable risk reduction. However, dioxins were contributing 
4.43E-05 to residual risk. Since the removal action focused on PAHs and no 
confirmatory sampling data for dioxins was collectes, then the available dioxin 
data was reviewed. 

6. Dioxins - In 1997 two soil samples were analyzed for dioxins and the 
maximum total 2,3,?,8-TCDD equivalents being 1.77E-04 ppm or 0.177 ppb 
occurred at sample 05SS14, which was north of the excavation. For details 

Post Removal Action Residual Risk Evaluation 
of Site 5 Soils. NASJRB Willow Grove, PA 
07 FEB 2007 



on the historic dioxin sampling please refer to the Phase /I Remedial 
Investigation Report, NAS JRB Willow Grove, April 1995. In the OSWER 
Directive 9200.4-26 EPA recommends a PRG of 1 ppb (total toxicity 
equivalents) for remedial sites for dioxin in surface soils involving a residential 
exposure scenario. At a team meeting on September 27,2006, the EPA 
indicated that although the historic dioxin maximum of 0.177 ppb (total toxicity 
equivalents) was below the recommended EPA cleanup level of 1 pbb 
additional data would be needed in order to concur that dioxins are not a 
contaminant of concern at Site 5 in soil. Since a limited data set was available 
for dioxin, i.e. only 2 historic samples, the Navy agreed to collect and analyze 
six additional soil samples. Five samples were located in the excavation and 
generally at the locations with the highest residual PAH levels. One sample 
(05SS65) was located outside of the excavation and was targeted to confirm 
the previous maximum dioxin result at 05SS14. 

7. Dioxin Soil Sampling Analysis - Total 2,3,7,S-TCDD Toxicity Equivalents 
ranged from 0.00096 to 0.0170S ppb among the six additional dioxin soil 
samples collected in September 2006. Only one location exceeded the EPA 
Region III residential soil RBC for total toxicity equivalents. All sample results 
were well below the recommended EPA cleanup level of 1 ppb. The total 
2,3,7,S-TCDD Toxicity Equivalents for sample 05SS65 was 0.00146 ppb, 
which is much less than the previous result of 0.177 ppb reported at 05SS 14 
in 1997 for the same general sampling location. Furthermore, none of the 
additional dioxin sample results exceeded the 10-5 cancer risk level PRG for 
a lifelong resident. Please see the Appendix I of the Final Report of Soil 
Removal Action for the additional dioxin sampling results. 

8. Residual Risk Analysis Including Additional Dioxin Data - A risk ratio 
analysis was employed using the 10-5 cancer risk level, the PRG for a 
resident and the maximum confirmatory result to determine the residual risk 
for each chemical. Since the location of the previous maximum dioxin 
concentration was resampled and confirmed to be much less than previously 
detected concentrations, the maximum total 2,3,7,8-TCDD Toxicity Equivalent 
from the September 2006 sampling was used in this iteration of the residual 
risk analysis. The total residual risk was S.31 E-05 and does not exceed the 
EPA's target carcinogenic risk range of 1 E-06 to 1 E-04 (see Table 3). 

9. Borrow Pile Analytical Results - The excavation was backfilled in October 
2006 with high quality fill dirt and topsoil from a borrow pile located on NAS 
JRB Willow Grove. The borrow pile was sampled and the results of the 
analysis (metals and semivolatiles) can be found in Appendix H of the Final 
Report of Soil Removal Action. Arsenic (5.51 mg/kg) and benzo(a)pyrene 
(0.4S0 mg/kg) were the only chemicals that exceeded the EPA Region III 
RBCs. According to the Remedial Investigation Report for Site 5 issued in 
February 2002 (Table 2-14), arsenic was encountered in 12 of 12 background 
soil samples, with a range of detection concentrations from 3.7 to 10.6 mg/kg. 

Post Removal Action Residual Risk Evaluation 
of Site 5 Soiis, NASJRB Willow Grove, PA 
07 FEB 2007 



The mean arsenic background concentration was 6.65 mg/kg and the 95% 
upper tolerable limit for arsenic in background was 10.9 mg/kg. Therefore, 
5.51 mg/kg of arsenic in the borrow pile is consistent with background levels 
at Site 5. The benzo(a)pyrene concentration of 0.480 mg/kg in the borrow pile 
does not exceed the 10-5 cancer risk level PRG for a lifelong resident and 
does not affect the total residual risk calculated for Site 5 soils. 

Referenced Documents: 

1. Final Report of Soil Removal Action, Site 5 Fire Fighting Training Area, NAS 
JRB, Willow Grove, November 2006. 

2. Remedial Investigation Report, Site 5 - Fire Training Area, NAS JRB Willow 
Grove, February 2002. 

3. Phase /I Remedial Investigation Report, NAS JRB Willow Grove, April 1998. 

Post Removal Action Residual Risk Evaluation 
of Site 5 Soils, NASJRB Willow Grove, PA 
07 FEB 2007 



Table 1 
First Excavation Residual Risk Analysis 

NAS JRB Willow Grove - Site 5 - Soil Removal 

10-5 Cancer PRG Maximum 
Risk Level for resident Confirmatory 

mg/kg mg/kg 
2,3,7,S-TCDD Equivalents 1.E-05 4.00E-05 1.77E-04 
Benzo(a )anthracene 1.E-05 6.2 61 
Benzo(a)pyrene 1.E-05 0.62 26 
Benzo(b )fluoranthene i.E-05 6.2 52 
Benzo(k)fluoranthene i.E-05 62 9 
Dibenzo( a,h )anthracene 1.E-05 0.62 5.7 
Indeno(1,2,3-cd)pyrene i.E-05 6.2 23 

Residual 
Carcinogenic 

Risk 
4,43E-05 
9.S4E-05 
4.19E-04 
S.39E-05 
1,45E-06 
9.i9E-05 
3.71 E-05 

Total 7.39E-04 



Table 2 
Second Excavation Resid ual Risk Analysis 

NAS JRB Willow Grove - Site 5 - Soil Removal 

2,3,7,8-TCDD Equivalents 
Benzo(a )anthracene 
Benzo( a )pyrene 
Benzo(b )ftuoranthene 
Benzo(k)fluoranthene 
Dibenzo(a,h)anthracene 
Indeno( 1 ,2,3-cdJ2i'rene 

10-5 Cancer 
Risk Level 

1.E-05 
1.E-05 
1.E-05 
1.E-05 
1.E-05 
1.E-05 
1.E-05 

PRG 
for resident 

mg/kg 
4.00E-05 

6.2 
0.62 

6.2 
62 

0.62 
6.2 

Maximum 
Confirmatory 

mg/kg 
1.77E-04 

3.4 
3.4 
4.5 
1.6 

0.68 
2.1 

Residual 
Carcinogenic 

Risk 
4.43E-05 
5.48E-06 
5.48E-05 
7.26E-06 
2.58E-07 
1.10E-05 
3.39E-06 

Total 1.23E-04 



Table 3 
Residual Risk Analysis Including Additional Dioxin Data 

NAS JRB Willow Grove - Site 5 - Soil Removal 

10-5 Cancer PRG Maximum 
Risk Level for resident Confirmatory 

mg/kQ mg/kQ 
2,3,7,8-TCDD Eguivalents 1.E-05 4.00E-05 1.71 E-05 
Senzo a )anthracene 1.E-05 6.2 3A 
Senzo a)pyrene 1.E-05 0.62 3.4 
Senzo b )fluoranthene 1.E-05 6.2 4.5 
Senzo k)fluoranthene 1.E-05 62 1.6 
Dibenzo( a,h )anthracene 1.E-05 0.62 0.68 
~o(1 ,2,3-cd~e _ 

----
1.E-05 

-
6.2 2~ -_ ..... - -

Residual 
Carcinogenic 

Risk 
4.27E-06 
5A8E-06 
5A8E-05 
7.26E-06 
2.58E-07 
1.10E-05 
~39E-06 

Total 8.31E-05 
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-............. 

--........... 
SAMPLE COLLECTION INFORMATION: ... 

Analysis Container Requirements Collected Other 
Dioxin (SW846 8290) 4 oz. jar ;l 

OBSERVATIONS I NOTES: MAP; . .. ..... 
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D Subsurface Soil 
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5,' I+- i we+ 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: . ' •...... ..... 
Date: Time Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

""---
Method: ------ ---.... 
Monitor Readings ............... 
(Range in ppm); ~ 

~ 

............... 
............... 

SAMPLE COLLECTION INFORMATION: '. '. . ... 

Analysis Container Requirements Collected Other 

Dioxin (SW846 8290) 4 oz. jar 

OBSERVATIONS I NOTES: MAP; .. .:.' . 
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[] Subsurface Soil 
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[] QA Sample Type: [] High Concentration 
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Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

--..... 
Method: -- -Monitor Readings -----(Range in ppm): '-... 

---- ~ 
-----SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

Dioxin (SW846 8290) 4 oz. jar i 
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[Xl Surface Soil C.O.C. No.: 
o Subsurface Soil 
o Sediment Type of Sample: 
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o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: ethelc'; Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1622 SanJ1 $;' 1f" I T v. c fo.1 Method: fJI~p{j$,atlt -IyeWe' 0'" C I' i? VO CV" f6 . 
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: ., . ' .. 
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----Method: --- ----........ 
Monitor Readings "-..... 
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Dioxin (SW846 8290) 4 oz. jar ;:( 
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CLIENT CHAIN OF CUSTODY SAMPLER'S SIGNATURE ,J!k.JL.Ii Quote 0600000302 

From (1): Tetra Tech/NUS Contact. Meg Price/DMliel: Bfa<Oda Analysis Wanted (2): Total Number of 
' Containers: 

600 Clark Avenue 
Phone: 610/491-9688 Suite 3 

1-King of Prussia, PA 19406-1433 Fax: 610/491-9645 
Project (1): CTO-003, NAS JRB Willow Grove P,O,# (1): 0 

Turn Around Time ..:. 
0 (In Calendar Days): 
'" (BRE07/UN) Please provide any special reporting instructions. N 
<Xl 

Sample 10 (3) Date/Time Preservation (4) Matrix SampleAmt. Remarks 
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Relinquished By/Sign. DatelTime Received By/Sign. Relinquished By/Sign. DatelTime . Received By/Sign. »~J./~ 
/rOO 

'1-;''1-06 
Received for Laboratory By/Signature DatelTime Send Samples to: Eno River Labs, LLC 

Directions: (1) Provide and/or correct client and project information. 
(2) Verify analysis, check approriate boxes for earn sample, 

Attn: Sample Management Group 
2445 S. Alston Ave. 
Durham, NC 27713 USA 

Phone: (919) 281-4040' Fax: (919) 281-4070 

(3) Please be sure that this matches the ID on the sample container. 
(4) Please indicate the preservation used for each sample. 
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EXECUTIVE SUMMARY 
 
This report gives the details of the soil removal action at the Site 5 Fire Fighting 
Training Area, Willow Grove Naval Air Station Joint Reserve Base.  The purpose 
of this project was to remove contaminated soil in the area of the former Fire 
Fighting Training Area.  This project was completed in three phases.  In Phase I 
approximately 230 cubic yards of contaminated soil was removed.  Confirmatory 
analytical results of the soil remaining in the excavation area exceeded the 
remediation goals for polyaromatic hydrocarbons; consequently, the Navy issued 
a contract modification to remove an additional 200 cubic yards of soil, which 
became Phase II of this project.   
 
A modified work plan to meet the requirements of the contract modification was 
submitted to the Navy and approved.  The soil was removed according to the 
work plan and taken to Clean Earth of Philadelphia for thermal treatment.  An 
analysis of the residual soil revealed marginally higher-than-targeted 
concentrations of targeted polyaromatic hydrocarbon compounds, but the total 
organic carbon and the pH of the residual soil was within the targeted range.  
The Navy calculated the residual risk from soil using confirmatory sampling data 
and determined that carcinogenic risks were within the EPA’s acceptable risk 
range.    
 
Phase III included backfill and seeding.  High quality fill dirt and topsoil was used 
from a borrow pile located on WG NAS JRB.  The backfilled area was compacted 
and leveled to the top of the soil in the surrounding area.  The filled area was 
covered with fresh grass seed.  At the request of WG NAS JRB, a straw blanket 
over the fresh seeding was omitted.  
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ACRONYM LIST 
 
 

COC Contaminants of Concern 
FTA Fire Training Area 
JRB Joint Reserve Base 
MSCS Medium Specific Concentrations  
NAS Naval Air Station 
PADEP Pennsylvania Department of Environmental Protection  
PAH 
PRG 

Polyaromatic Hydrocarbons  
Preliminary Remediation Goal 

RBCs Risk Based Concentrations 
ROICC Resident Officer in Charge of Construction 
TOC Total Organic Carbon 
WG Willow Grove 
RFQ Request for Quotation 
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1 PROJECT SUMMARY 

1.1 GENERAL PROJECT DESCRIPTION  
The general goal of this project was to remediate an area of contaminated soil 
known as the Site 5 Fire Training Area (FTA) at the Willow Grove (WG) Naval Air 
Station (NAS) Joint Reserve Base (JRB).  The goals of this project were 
established by the request for quotation (RFQ) N62472-05-Q-EM54 issued by 
the Engineering Field Activity Northeast (EFANE) on 11 April 2005, and by the 
Final Action Memorandum of August 2005.   
 
1.2 QUANTITY OF SOIL FOR REMEDIATION 
According to the EFANE scope of work, the estimated volume of soil for disposal 
was 230 cubic yards.  Soil for disposal would be excavated from a 25-foot radius 
around the former burn ring as well as the steel burn ring itself and from a trench 
65 feet long and 10 feet wide.  The excavation was to be 2 feet below the 
existing grade.  It was anticipated that the excavated soil would be non-
hazardous waste that would be suitable for disposal in a Subtitle D landfill or 
other facility permitted to dispose of similar soils.   
 
1.3 CONTAMINANTS OF CONCERN 
The original RFQ established the contaminants of concern (COC) as 
polyaromatic hydrocarbons (PAH), total organic carbon (TOC), and pH.  The 
contaminants of concern and the analytical methods to be used are listed in 
Table 1-1.  
 
 
 

Table 1-1: Contaminants of Concern and Analytical Method 

COC Analytical Method 
PAH EPA Method 8270 
TOC EPA Method 9060 
pH Standardized meter, saturated soil 

 
 
 
 
The remediation goals are based on the EPA Region 3 risk based concentrations 
(RBCs) for carcinogenic PAH compounds.  The Navy selected target compounds 
and established the remediation goals in the final Action Memorandum and in the 
initial project RFQ.  The table of remediation goals which is duplicated from the 
Action Memorandum follows as Table 1-2. 
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Table 1-2: Preliminary Remediation Goals Site 5 - Fire Training Area NASJRB, Willow 
Grove, PA 

 

 
Notes: 
All concentrations are in mg/kg. 
(1) - USEPA Region 3 Risk-Based Concentration Table, April 7, 2005. 
(2) – Monitored under a separate project but data included in this report 
 
 
1.4 PROJECT DELIVERABLES 
Project deliverables include a work plan including the details of soil 
characterization for disposal, excavation, soil disposal, and remediation 
confirmation.  A site-specific health and safety plan was required.  A final report 
giving the laboratory results of confirmation was required.  The excavated site 
was to be backfilled, covered with a layer of topsoil, broadcast seeded with fresh 
grass seed, and finally topped with a blanket of straw. 
 
At the request of the WG NAS JRB resident officer in charge of construction 
(ROICC), the backfill and topsoil was taken from an on-site borrow pile.  At the 
request of the ROICC, the final blanket of straw was omitted. 
  
1.5 WORK LOCATION 
The site was located in the south-central portion of WG NAS JRB, approximately 
midway between Runway 10/28 and State Route 463.  The site is located 
immediately to the south of Taxiway Juliet and covers an irregularly shaped area 
of approximately 1.25 acres.  The burn area is located in the south-central 
portion of the site and is an untended area of grasses and woody and brushy 
vegetation.    
 
Figure 1-1 illustrates the location of the work site.  The work was limited to the 
burn ring area and the rectangular area extending westward from the burn ring 
as described in the work plan. 
 
 

Cancer Risk Levels US EPA  
Region 3 RBCs(1) 10-6 10-5 10-4 10-6 10-5 10-4 Chemical 

Industrial Residential Occupational Workers Lifelong Residents 
2,3,7,8-TCDD 
Equivalents(2) 1.9E-05 4.3E+06 2.0E-05 2.0E-04 2.0E-03 4.0E-06 4.0E-05 4.0E-04 

Benzo(a)anthracene  3.9 0.87 2.1 21 210 0.62 6.2 62 
Benzo(a)pyrene  0.39  0.087  0.21  2.1 21 0.062  0.62  6.2 
Benzo(b)fluoranthene  3.9  0.87  2.1  21  210  0.62  6.2  62 
Benzo(k)fluoranthene  39  8.7  21  210  2100  6.2  62 620 
Dibenzo(a,h)anthracene  0.39  0.087  0.21  2.1  21  0.062  0.62  6.2 
Indeno(1,2,3-cd)pyrene  3.9  0.87  2.1  21  210  0.62  6.2  62 
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Figure 1-1: Location of Work Site 
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2  FIRST EXCAVATION AND SOIL DISPOSAL 

The first excavation was completed on 20 December 2005.  The confirmation soil 
samples were collected on 17 January 2006.  The results of the analysis of PAH 
residuals in the soil were above target levels; therefore, the backfill was 
postponed until a contract modification for a second excavation was approved.  
This section re-reports on the first excavation and the results of the first 
excavation in order for the Navy to have a complete report in one document.   
 
2.1 SOIL CHARACTERIZATION 
A soil characterization sampling protocol was developed as part of the work plan 
in accordance with the requirements of Clean Earth of Philadelphia.  The 
samples were sent to American Analytical Laboratories of New York, a laboratory 
licensed and certified to do soil analyses for Pennsylvania.  The results of the 
characterization samples were satisfactory to Clean Earth and reported to 
EFANE and the WG NAS JRB ROICC.   
 
The laboratory results for the characterization samples are attached to this report 
as Appendix A. 
 
2.2 FIRST EXCAVATION DATES OF MOBILIZATION, EXCAVATION, AND 

DISPOSAL 
The approval for the work plan for the first excavation was received in November 
2005, and written approval for soil disposal as non-hazardous waste was 
received from Clean Earth of Philadelphia.  Clean Earth issued approval number 
6950 for the soil disposal.   
 
The excavation area was marked in the field according to the figure supplied in 
the original scope of work, and a representative of the WG NAS JRB approved 
the marked area.  Work was scheduled at the site for 20 December 2005.  
Equipment was mobilized to the site on 19 December 2005, and the site was 
excavated on 20 December 2005.  All soil was transported to Clean Earth of 
Philadelphia for thermal destruction.  A representative of the WG NAS JRB 
Environmental Office signed the manifest for each load transported off site.  The 
manifests and weigh tickets for the soil transportation and acceptance at Clean 
Earth are on file with the WG NAS JRB ROICC.  A total of 286.49 tons of waste 
soil was transported to Clean Earth.  A representative of the WG NAS JRB 
ROICC office witnessed and approved the excavation. 
 
Although the temperatures were near or below freezing, the excavation was 
completed in one day in accordance with the work plan.  Groundwater seeped 
into the excavation and froze quickly.  Soil sampling took place on 17 January 
2006 after a period of above-freezing temperatures and after the water seepage 
had decreased.   
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2.3 FIRST EXCAVATION SOIL SAMPLING AND RESULTS OF SOIL 
ANALYSIS 

Samples were collected according to the diagram approved in the work plan.  
The diagram is reproduced in this report as Figure 2-1.  Sampling was 
accomplished in accordance with the protocol in Appendix B.  The results of the 
first excavation are summarized in Table 2-1.  The original laboratory 
documentation in PDF electronic format is on file with the WG NAS JRB ROICC 
and EFANE.  Printouts of the data accompany this report in Appendix C and the 
electronic laboratory documentation accompanies this report on a compact disk. 
 
 
 

 
 
Figure 2-1 Bottom and Sidewall Soil Analysis Confirmation Points for the First Excavation 

 



EM-54 Willow Grove NAS JRB 
Site 5 Fire Fighting Training Area 

Soil Remediation Final Report 
 

2-3 

 
Table 2-1 : Results of Residual Soil Analysis for First Excavation 

ANALYTE 
EPA REGION 3 

RBC RESIDENTIAL 
PPM 

SAMPLING POINTS 
LIST OF 

EXCEEDANCES 

RANGE OF 
EXCEEDANCES, 

PPM 

Benzo(a)pyrene 0.087 

1-B,  2-S,  3-S,  4-B,  6-S,  
7-B,  8-S,  9-S,  10-B,  11-
B,  12-S,  13-S,  14-B,  15-
S,  16-S,  17-B,  18-B,  19-
S,  20-B,  21-S 

26.0 – 2.8 

Dibenzo(a,h)-
anthracene 0.087 

1-B,  2-S,  3-S,  4-B,  6-S,  
7-B,  8-S,  9-S,  10-B,  11-
B,  12-S,  13-S,  17-B,  19-
S,  20-B,  21-S 

5.70 – 0.27 

Benzo(a)-
anthracene 0.87 

1-B,  2-S,  3-S,  4-B,  6-S,  
7-B,  8-S,  9-S,  10-B,  11-
B,  12-S,  13-S,  14-B,  16-
S,  17-B,  19-S,  20-B 

61.0 – 1.7 

Benzo(k)-
fluoranthene 0.87 

1-B,  2-S,  3-S,  4-B,  6-S,  
7-B,  8-S,  9-S,  10-B,  11-
B,  12-S,  13-S,  14-B,  17-
B,  19-S,  20-B,  21-S 

9.0 --.94 

Total PAH Range 851,000 ppm, #10 Bottom – Trace, #5 Side 

TOC Range 358,000 ppm, # 10 Bottom – 35,900 ppm, #16 Side 
pH 6.8 – 7.5 

 
 
 
Upon examination of the confirmation data, the Navy determined certain areas of 
the excavation did not meet the goals of the removal action so a contract 
modification was issued for additional excavation. 
 
Figures 2-2, 2-3, and 2-4 illustrate the excavation as it was completed in 
December 2005. 
 
2.4 THE BURN RING 
The scope of work described a “burn ring.”  The burn ring was actually one end 
of a cylindrical tank.  The bottom of the burn ring was approximately 2 ½ feet 
below the crown of the crushed stone that surrounded the burn ring and 
approximately two feet below the overall surrounding grade.  About two-thirds up 
the side of the burn ring was an overflow.  As rainwater and other liquid 
accumulated in the tank, the liquid reached a maximum depth in the tank.  Upon 
the removal of the burn ring, there was a distinct odor of petroleum products and 
an area of dark staining.  Additional material was removed from the area below 
the burn ring to remove the visible staining.  The end of the cylindrical tank that 
formed the burn ring is visible in Figure 2-2. 
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Figure 2-2: Equipment Used To Perform First Excavation  
(19 December 2005) 

 
 

 
 
Figure 2-3: The First Excavation Looking NW Showing Two Feet Below the Existing Grade 

and the Immediate Formation of Ice in the Seepage Water 
Note: The excavation equipment was still on site when this photograph was taken. 

(19 December 2005)

BURN
RING 
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3 SECOND EXCAVATION AND SOIL DISPOSAL 

3.1 SECOND EXCAVATION SCOPE OF WORK 
The tasks associated with the second excavation to accomplish remediation of 
the site were: 
 

(1) Excavate an additional 200 cubic yards of contaminated soil [as shown on Figure 
3-1].  For each of the two areas outlined in Figure 3-1, the existing excavation 
shall be expanded by excavating approximately 2 feet deeper and 2 feet wider. 

(2) Perform waste characterization and disposal for the removed soil. 
(3) Perform confirmation sampling for the new excavations in accordance with the  
         original work plan, i.e., 8 base samples and 12 sidewall samples. 
(4)     Backfill newly excavated areas. 

 
In addition to the four specific tasks, an amended (as necessary) work plan and a 
site-specific health and safety plan were required.  The sketch referenced in the 
contract modification scope of work and shown in Figure 3-1 is overlaid in the 
figure with the confirmation sample locations as submitted in the amended work 
plan.  For clarity the locations of the confirmation bottom samples are shown in 
red on the figure.  The results of the characterization sample and the work plan 
were accepted by the Navy in July 2006.  Work was scheduled for August 2006. 
 
Clean Earth required an additional site characterization sample and requested 
the results of the confirmation samples for the first excavation.  The additional 
characterization sample was acquired and transferred to American Analytical 
Laboratories.  Clean Earth accepted the characterization data in August 2006.  
Because the soil was from the same location as the previous excavation, Clean 
Earth maintained the same approval number 6950 for the soil from the second 
excavation.  The results of the second characterization sample may be found in 
Appendix E. 
 
3.2 SECOND EXCAVATION FIELD WORK 

3.2.1 Condition of Site 
The second excavation was scheduled for August 2006 after a relatively dry 
summer.  However, the site was very wet in the bottom of the excavation with 
standing pools in the deeper areas.  To ensure that there would not be any 
dripping from the trucks as the waste soil was transported to the disposal site, it 
was determined that the site should be pumped as dry as possible.  A portable 
submersible pump was used to lower the water level, and the pumped water was 
discharged through a fabric silt filter known as a “Dirtbag.”  The filtrate was 
discharged into the reedy and wet area immediately west of the excavation.  The 
dirt bag was included with the soil for disposal.   
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The water sources were direct catchment, runoff, and percolation through the 
stone fill at the south end of the base.  There was no sheen on the water and 
care was taken to limit the disturbance of bottom sediment.  A telephone call to 
the vendor revealed that the Dirtbag pore size is 150 microns (µ).  The pump and 
Dirtbag are illustrated below in Figure 3-2 and Figure 3-3.  The vendor’s cut 
sheet specifications for the Dirtbag are shown in Figure 3-4. 
 
 
 

 
Figure 3-2: Portable Submersible Pump in Operation 

(August 2006) 
 

 
Figure 3-3: Fabric Silt Filter in Operation 

(August 2006) 
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Figure 3-4: Specification Cut Sheet for Dirtbag Fabric Filter 
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3.2.2 Mobilization, Excavation, and Disposal 
Mobilization to the site occurred on 14 August 2006, and excavation and disposal 
occurred on 15 August 2006.  The marked area was excavated to 4 feet below 
the existing grade.  The excavation was witnessed and approved by a 
representative of the WG NAS JRB ROICC office, and a representative of the 
WG NAS JRB Environmental Department signed each manifest for each load 
leaving the base.  A total of 226.90 tons of waste soil was sent to the Clean Earth 
disposal site.  Photographs of the excavated area are shown in Figure 3-5 and 
Figure 3-6.  Copies of the manifests and weigh tickets for the second excavation 
are located in Appendix F. 
 
3.3 SECOND EXCAVATION RESULTS OF SOIL ANALYSIS 
Soil samples were collected from the areas shown in Figure 3-1 in accordance 
with the sampling protocol detailed in Appendix B.  The soil samples were 
transported to American Environmental Laboratories of Plainview, New York, for 
analysis.  The total PAH levels and the TOC levels are much improved compared 
to the first excavation.  The TOC results range from a low of 650 ppm at 
sampling point 3S to a high of 6,800 ppm at sampling point 8B.  These results 
may be compared to the results obtained after the first excavation where the 
TOC ranged from a low of 35,900 ppm to a high of 328,000 ppm.  The pH values 
range from a low of 5.1 at sampling point 4B to a high of 7.1 at sampling point 
5S.   
 
Based on the remediation goals of the Final Action Memorandum, the samples 
that exceeded the EPA Region 3 PAH RBCs for residential are summarized in 
Table 3-1.  The results for PAH that exceeded the EPA Region 3 RBCs came 
from an area that runs from near the center of the location of the former burn ring 
eastward and southeastward to the edge of the excavation and around to point 
5S and also at the end of the excavated trench. 
 
The results for the selected PAH compounds by sampling point are shown in 
Table 3-2, and samples that exceed the 10-5 cancer risk level of the project 
remediation goal (PRG) are highlighted in yellow.  The laboratory analysis results 
are in Appendix G of this report, and the data in electronic format accompany this 
report on a compact disk. 
 
3.4 APPEARANCE AND ODOR 
Following the excavation, no areas of staining or residual oil were evident by 
vision or smell.  There are areas that are darker than other areas and soil layers 
that differ slightly from other soils in appearance, but no specific areas appear 
oily or suspicious.  During the early stages of this excavation, some odor was 
detectable by the excavation crew near the area of the former burn ring, but there 
was no discernible odor by the end of the task. 
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Table 3-1: Summary of Results for Second Excavation 

ANALYTE 
EPA REGION 3 

RBC 
RESIDENTAIL 

PPM 

SAMPLING 
POINTS LIST OF 
EXCEEDANCES 

RANGE OF 
EXCEEDANCES, 

PPM 

Benzo(a)anthracene 0.87 1B,5B, 4S,10S,12S,  3.4 – 1.1 
Benzo(a)pyrene 0.087 1B,4B,5B,7B,8B,2S,

4S,5S,9S,10S,11S,1
2S,22S 

3.4 – 0.11 

Benzo(b)fluoranthene  0.87 1B,5B,7B,4S,5S,210
S,12S 

4.5 – 1.1 

Benzo(k)fluoranthene 0.87 5B,12S 1.6 – 1.3 

Dibenzo(a,h)anthracene 0.087 1B,4B,5B, 7B,4S,5S 0.68 – 0.099 

Indeno(1,2,3-cd)pyrene 0.87 5B,12S 2.1 – 1.5 

Total PAH Low Undetectable at points 2B, 6B and 8S to high 40.730 PPM 
at point 5B 

TOC Low 650 PPM at point 3S to high 6,800 PPM at point 8B 
pH range low 5.1 at point 4B to high 7.2 at point 9S 

 
 

Table 3-2: Tabular Results for Confirmation Sampling for Target Compounds 
Sample 

No. 
pH Benzo(a)

-pyrene 
Dibenzo(a,h)
-anthracene 

Benzo(a)-
anthracene 

Benzo(k)-
fluoranthene 

Benzo(b)-
fluoranthene 

Indeno(1,2,
3-cd) 

pyrene 

Total   
PAH 

(ppm) 

TOC 
(ppm) 

1B 6.3 1.200 .220 1.600 .680 1.4 0.64 20.770 4,700 
2B 5.6 U U U U U U U 1,800 
3B 5.3 U U T U U U 0.140 1,100 
4B 5.1 0.620 0.099 0.540 0.280 0.70 0.34 5.770 1,100 
5B 6.8 3.400 0.680 3.400 1.600 4.50 2.1 40.730 3,600 
6B 5.3 U U U U U U U 1,200 
7B 6.0 0.820 0.210 0.700 0.310 1.10 0.53 7.190 3,100 
8B 5.5 0.550 U 0.400 0.290 0.74 0.33 4.660 6,800 

21B* 5.6 U U U U U U 0.500 3,800 
1S 6.3 U U U U U U Trace 1,100 
2S 6.2 0.290 U 0.250 U U 0.16 2.395 1,100 
3S 5.3 U U U U U U Trace 650 
4S 7.1 1.100 0.190 1.100 0.570 1.50 0.68 14.310 3,000 
5S 7.0 0.760 0.160 0.620 0.350 1.10 0.43 7.490 1,300 
6S 5.4 U U U U U U 0.190 800 
7S 5.6 U U U U U U Trace 1,000 
8S 5.2 U U U U U U U 1,100 
9S 7.2 0.360 U 0.360 T 0.58 0.24 3.710 1,100 

10S 5.9 1.400 U 0.360 U 1.80 0.78 11.620 4,000 
11S 6.1 0.590 U 0.530 0.190 0.77 U 5.630 2,900 
12S 6.2 2.500 U 2.700 1.300 3.30 1.5 29.970 4,100 

22S** 5.4 0.110 U 0.110 U 0.15 U 0.550 1,100 
 
*21B Duplicate sample for 8B 
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**22S Duplicate sample for 6S 
The highlighted values exceed the respective 10-5 cancer risk level PRG.  
 

 
 

Figure 3-5: East Wall of Second Excavation 

 
 

 
 

Figure 3-6: Looking NW Down the Trench 

Areas Excavated to 4’ 
Below Existing Grade



EM-54 Willow Grove NAS JRB 
Site 5 Fire Fighting Training Area 
Soil Remediation Final Report 
 

3-8 

 
 
3.5 BURN RING DISPOSAL 
The burn ring was crushed and perforated and has been completely removed 
from the site.  The crushed tank section that formed the burn ring is shown in 
Figure 3-7.  The burn ring was taken to the Coatesville Scrap Iron and Metal yard 
in Coatesville, Pennsylvania.  The acceptance slip from the recycler is shown in 
Figure 3-8. 
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Figure 3-7: The Burn Ring has been Crushed, Perforated, and Removed from the Site 

 
 
 

 
Figure 3-8: Sale Ticket for Burn Ring Disposal

Burn Ring 
Crushed and 
Ready for Disposal 
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4 BACKFILL AND SEEDING 

4.1 BACKFILL 
At the request of the WG NAS JRB ROICC, the site was backfilled in October 
2006 with high quality fill dirt and topsoil from a borrow pile located on the WG 
NAS JRB.  According to representatives from the WG NAS JRB ROICC and 
Environmental Department, the soil had been tested in the past and was 
considered suitable for unrestricted use.  However, as data could not be 
supplied, the borrow pile was sampled for analysis in January 2006, and the 
results of the analysis are in Appendix H.  The laboratory results were either 
below or equivalent to the residential RBCs or below background.  The data 
were made available to EFANE and WG NAS JRB in February 2006 and were 
verbally accepted by a representative of the ROICC and the Environmental 
Department.   
 
The backfilled area was compacted by the Caterpillar D4G excavator that was 
used to distribute the fill and topsoil, and the area was leveled to the top of the 
soil in the surrounding area.  The excavator is shown below in Figure 4-1, and 
photographs of the backfilled and compacted site are shown in Figure 4-2 and 
Figure 4-3. 
 

Figure 4-1: The Caterpillar D4G Used to Distribute and Compact the Backfill and Topsoil 
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Figure 4-2: The Backfilled Area Looking NW toward the Trench at Top Left 

 
 

 
 

Figure 4-3: The Backfilled Area Showing the Eastern Edge of the Site (Debris off the 
Project Scope) 
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4.2 SEEDING 
The filled area was covered with 50 pounds of fresh grass seed.  Although the 
work plan called for a straw blanket over the fresh seeding, the WG NAS JRB 
requested that the straw blanket be omitted.  The ROICC office explained that it 
was feared that the straw would get blown around and become messy.  
Furthermore, this area is not on the grounds maintenance schedule of the WG 
NAS JRB, and it will grow up in weeds and reeds. 
 
The label for the fresh grass seed is shown in Figure 4-4. 
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Figure 4-4: Grass Seed Label
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5 DIOXIN DATA 

The Navy has tested this site for residual dioxin independently of this project.  
The Navy has concluded that the dioxin confirmation test results as performed by 
Tetra Tech – NUS are within the PRG limits.  The dioxin data as furnished by the 
Navy are located in Appendix I. 
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6 CONCLUSION 

 
The source of PAH and other contamination at this site has been removed in 
accordance with the accepted work plans.  All work was done in accordance with 
applicable Federal and Pennsylvania regulations.  All samples were collected 
and managed according to accepted soil sampling protocols.  According to good 
scientific and engineering principles the U.S. Navy has established that the 
residual risk of the excavated area is within acceptable limits for polyaromatic 
hydrocarbons, and the goals of the action memorandum have been achieved.  
The Navy has also established that dioxin compounds within the excavated area 
are within acceptable limits. 
 
The residual PAH compounds are not very motile, and they have been covered 
with clean soil.  The excavated soil has been delivered to Clean Earth of 
Philadelphia for thermal treatment.  The excavation has been refilled to a depth 
of at least two feet and up to four feet of clean high quality soil.  The area has 
been seeded with fresh grass seed.  No additional work or soil removal is 
anticipated for this site. 
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7 APPENDICES 

 
APPENDIX A –SOIL DISPOSAL CHARACTERIZATION REQUIREMENTS BY 

CLEAN EARTH AND THE RESULTS OF THE FIRST 
CHARACTERIZATION SAMPLES 

 
APPENDIX B – SAMPLING PROTOCOL 
 
APPENDIX C – FIRST SOIL CONFIRMATION RESULTS LABORATORY DATA 
 
APPENDIX D – MANIFEST AND WEIGH TICKETS, FIRST EXCAVATION 
 
APPENDIX E – SECOND SOIL CHARACTERIZATION RESULTS    
      LABORATORY DATA 
 
APPENDIX F – MANIFESTS AND WEIGH TICKETS, SECOND EXCAVATION 
 
APPENDIX G – SECOND SOIL CONFIRMATION RESULTS LABORATORY  
      DATA 
 
APPENDIX H – LABORATORY ANALYSES FOR BORROW PILE (FILL DIRT  
      AND TOPSOIL) 
 
APPENDIX I – DIOXIN DATA SUPPLIED BY THE NAVY 
 
APPENDIX J – CONTACT LIST 
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APPENDIX A: SOIL DISPOSAL CHARACTERIZATION 
REQUIREMENTS BY CLEAN EARTH AND THE RESULTS OF THE 

FIRST CHARACTERIZATION SAMPLES 
 
A-1:  REQUIREMENTS FOR CHARACTERIZATION FOR DISPOSAL 
It is expected that the non-hazardous waste will be transported to the Clean 
Earth of Philadelphia, Inc. (Clean Earth) thermal treatment facility for ultimate 
disposal.  (It is possible that this plan will need to be amended in the future to 
transport the soil to a landfill for ultimate disposal.)  Clean Earth will require the 
analyses in Table B-7-1 to demonstrate that the soil is non-hazardous.  Allowing 
for up to 250 cubic yards of waste earth at 1.4 tons per cubic yard, approximately 
350 tons of material will be transported for disposal.  From Table B-7-1 it can be 
determined that three grab samples and one composite sample will be required. 
 
 

Table B-7-1: Waste Characterization Samples and Analysis for Waste Petroleum Soil 

Frequency Sample 
Type 

Analysis Method Limit 

First 90 Tons Grab TPH DRO to C-44 
TOX               

8015M     
9023 

<400,000    
<1000 

Second 90 Tons Grab TPH DRO to C-44 
TOX               

8015M     
9023 

<400,000    
<1000 

Every 180 tons 
thereafter 

Grab TPH DRO to C-44 
TOX               

8015M     
9023 

<400,000    
<1000 

    
Every 900 Tons Composite Total Metals**              

TCLP Metals** 
Ignitibility                      
Corrosivity                   
Reactivity-
Sulfide/Cyanide     
PCBs                           
 BTEX 

3050/6010 
1311/6010 
1010     
9040        
SW-846 
7.3   8082 
8260/8021  

none          
TCLP Limits 
negative         
>2 - <12.5 
RCRA Limits 
<50          
<30,000* 

**Includes As, Ba, Cd, Cr, Cu, Hg,Ni, Pb, Se, Ag, Zn 
*<0.5mg/L TCLP Benzene  
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A-2:  FIRST SOIL CHARACTERIZATION RESULTS 
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APPENDIX B: SAMPLING PROTOCOL 

B-1:  SAMPLE COLLECTION AND SAMPLING TOOL DECONTAMINATION 
The soil samples will be placed in new 8-ounce glass sample jars.  The shipping 
container is a common cooler.  Special preservatives are not required for 
semivolatile organic compound and TOC soil specimens.  Because of the rocky 
nature of the site, soil sampling and core sampling tools cannot be used.  Each 
sample jar will be labeled and marked before collecting the sample.  The chain of 
custody will be prepared before entering the field, but it will be dated and signed 
at the site. 
 
Soil will be collected in the following manner: 
 

• Sampler personnel will wear a fresh pair of disposable vinyl gloves for each 
sample point. 

• From a selected sampling site, grass, weeds, and debris will be removed to 
expose the soil. 

• A sterile sample scoop will be used to collect soil from the interstices and from 
the surface of stones. 

• Bottom samples will be taken straight down from the selected sample location. 
• Sidewall samples will be collected from approximately six inches below the top 

of grade to approximately even with the bottom in six inch intervals. 
• The soil sample will be placed in a commonly available food grade plastic 

freezer bag. 
• Stones, pebbles, sticks, and debris will be moved to the top of the sample and 

removed by hand.   
• The sample will be mixed to form a representative sample. 
• A corner will be cut from the plastic bag, and a portion of the sample extruded 

into a labeled sample jar to completely fill the sample jar (no head space). 
• The sample jar will be wrapped to prevent breakage and promptly placed in the 

shipping cooler. 
• When all samples have been placed in the cooler, the chain of custody 

document will be placed in the cooler and the cooler will be taped shut with 
packaging tape.  There is no need to place a custody seal on the cooler for 
these samples. 

• The cooler will be taken to a package shipping location for overnight transport 
to American Analytical Laboratories or self-transported to the laboratory. 

 
B-2:  REUSABLE SAMPLING TOOLS 

Because of the rocky nature of the site, reusable tools are not anticipated.  
However, for any sampling tool that is reused in the field, the tool must be 
decontaminated.  The sampling equipment used for collecting samples will be 
decontaminated before field sampling, between samples, and after sampling 
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activities.  The following decontamination steps will be followed when sampling 
for PAHs: 
 

• Alconox or liquinox detergent solution wash. 
• Potable water rinse. 
• Deionized water rinse. 
• Air dry. 
• Wrap in aluminum foil (if not immediately used). 

 
B-3:  SAMPLE QUALITY ASSURANCE/QUALITY CONTROL 

Sample quality assurance/quality control will be by redundant samples.  
Redundant soil samples equaling five percent of the total number of samples and 
at least one redundant sample for each activity will be collected.  The redundant 
samples will be submitted blindly to American Analytical Laboratories.  That is, 
the laboratory will not be advised that redundant samples have been submitted 
or which samples are redundant samples.   
 
B-4:  CHAIN OF CUSTODY 

The chain of custody will be as follows: 
 
• RMC personnel or competent personnel under the direction of RMC will collect 

the samples in the field.  Samples will remain in the possession of the RMC 
field lead or in the possession of other competent personnel at all times. 

• The RMC field lead or other competent person will certify the chain of custody 
documentation. 

• The RMC field lead or other competent person will deliver the shipping 
container to a common carrier; i.e., UPS, for delivery to the laboratory. 

• The common carrier will seal the shipping container and place a notice of 
environmental samples on the container. 

 
 
The laboratory will receive and certify the chain of custody document. 
 
 



EM-54 Willow Grove NAS JRB 
Site 5 Fire Fighting Training Area 

Soil Remediation Final Report 

7-9 

 

APPENDIX C: FIRST SOIL CONFIRMATION RESULTS      
LABORATORY DATA 
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APPENDIX D: MANIFESTS AND WEIGH TICKETS, FIRST              
     EXCAVATION 
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APPENDIX E: SECOND SOIL CHARACTERIZATION     
          RESULTS LABORATORY DATA 
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APPENDIX F: MANIFESTS AND WEIGH TICKETS,                            
SECOND EXCAVATION 
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APPENDIX G: SECOND SOIL CONFIRMATION RESULTS                         
                                LABORATORY DATA 
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APPENDIX H: LABORATORY ANALYSES FOR BORROW   
   PILE (FILL DIRT AND TOPSOIL) 
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APPENDIX I: DIOXIN DATA SUPPLIED BY THE NAVY 
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APPENDIX J: CONTACT LIST 

BRAC:   BRAC PMO Northeast 
    4911 South Broad Street  
    Building 679, PNBC 
    Philadelphia, PA 19112 
    Attn: Mr. Curt Frye 
 
    BRAC Environmental Coordinator  
    Navy PMO Northeast  
    4911 South Broad Street  
    Bldg 679, PNBC 
    Philadelphia, PA 19112 
    Attn: Robert F. Lewandowski 
 
    BRAC PMO Northeast 
    4911 South Broad Street  
    Building 679, PNBC 
    Philadelphia, PA 19112 
    Attn: Ms. Lisa Yeutter, E.I.T. 
 
ROICC:   Resident Officer In Charge of Construction 
    NAS JRB Willow Grove 
    BLDG. 78 
    Willow Grove, PA 19090 
    ATTN: Mr. V. Martucci 
    Ph. 215-773-2651     
 
Environmental:   NAS JRB Willow Grove 
    Bldg. 78 
    Willow Grove, PA 19090 
    Environmental Dept. 
    ATTN: Mr. J. Edmond    
 
EPA:    Ms. Lisa Bradford 
    Remedial Project Manager 
    Region III, U.S. EPA    
    1650 Arch St. (3HS13) 
    Philadelphia, PA  19103-2029  
 
PADEP:   Ms. April Flipse 
    Pennsylvania Department of 
    Environmental Protection (PADEP) 
    2 E. Main Street 
    Norristown, PA  19401 (2 copies) 
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