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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) 

NAS JRB WILLOW GROVE, PENNSYLVANIA 
 

INTRODUCTION  
 

Tetra Tech NUS (TtNUS) has prepared this Work Plan for environmental site investigation of soils in the 

vicinity of Site 5 - Fire Training Area at the Naval Air Station Joint Reserve Base (NAS JRB) Willow 

Grove, Pennsylvania (Figure 1).  This soil investigation is being carried out to confirm via updated 

sampling techniques that the previous analytical non-detections of volatile organic compounds (VOCs) 

from soil samples that were chosen because of elevated photoionization detector (PID) readings are 

valid.  Environmental Protection Agency (EPA) has requested that these areas be resampled via the 

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

VOCs are not present in the Site 1 soils.  This Work Plan is a product based on discussions between 

EPA and the Navy on the soil to groundwater impact pathway at Site 5.  The Navy has requested TtNUS 

to prepare this Work Plan to perform soil borings and obtain, analyze and validate soil samples at Site 5.  

This Work Plan was prepared under 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, Pennsylvania 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 Air National Guard and the Army Reserve, and shares facilities/services 
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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, a 

fleet logistic support squadron, 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 including solvents, paint 

chemicals, xylenes, toluene, and various petroleum compounds were consumed at the rate of at least 

4,000 gallons 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 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 VOC 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.  Additional PAH soil analysis was collected and analyzed 

in June 2004.  The new PAH soil data was used to create an Action Memorandum and Cost Estimate for 

soil removal along the transport corridor and around the former burn ring.  The soil removal at Site 5 is 

planned for the fall or early winter 2005. 

 

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 FS for Site 5 groundwater. 

 
The analytical data acquired to date indicates that the soils most highly impacted by VOCs occur in the vicinity 

of the former drum storage area.  Regulators have noted that few VOCs have been detected in the vicinity of 
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the former burn ring, even though some soil borings near the ring exhibited elevated PID readings.  Therefore, 

EPA has requested that certain locations be resampled, with the soils collected using the EnCoreTM sampling 

technique, to determine if VOCs are present in areas where they have not been reported (the burn ring) and if 

their concentrations have been under-reported in areas that they have been detected (the drum storage 

area). 

 

SUMMARY OF PLANNED FIELD INVESTIGATIONS 

 
The objective of this study is to collect soil samples from the depth of highest PID reading(s), at total depth 

(i.e., the bedrock interface) or both.  Six soil boring locations have been chosen (one at the former burn ring, 

one at the transport corridor, one at the former location 05SB15 and three at the former storage area around 

05MW01 monitoring well cluster) and are shown on Figure 2.  These sample locations are the product of 

discussions between the Navy and EPA during team meetings on July 6, 2005 and August 24, 2005, and are 

the locations from with the highest PID readings were detected during the previous work.  Bedrock is 

encountered at approximately 20 feet below ground surface (bgs) at Site 5.  The borings will be drilled to 

approximately 20 feet bgs (i.e., the bedrock interface) and two samples will be collected from each boring 

based on the best judgment of the field geologist using factors discussed below.       

 

A field geologist will oversee drilling using direct push technology.  Soil will be collected in a disposable 

acetate liner inside of a metal trough called a macrocore sampler.  The macrocore sampler will be advanced 

in four foot sample intervals to an approximate depth of 20 feet.  The field geologist will log the soil samples 

continuously using the Unified Soil Classification System (USCS) and sample logging standard operating 

procedure (SOP) in Appendix A.   

 

Head space samples and analytical samples obtained using a hermetically sealed sample vial (EnCoreTM) will 

be collected every two feet and at suspect intervals where contamination is evident using visual and olfactory 

senses.  Samples will be taken discretely using the EnCoreTM method described in Appendix B (method SW-

846 5035) and placed on ice.  Three EnCoreTM samples will be collected for each sample.  The head space 

sample will be collected in a clean unpreserved driller’s jar or laboratory jar, filling one-third of the jar.  Place a 

new, intact piece of aluminum foil over the jar, shake jar being careful not to cut or disturb the foil cover and 

wait for 10 minutes before taking the head space reading with a PID.  After head space readings have been 

logged the field geologist will decide which samples to submit for analysis.  The samples will be sent to a 

Navy-certified laboratory to be analyzed for VOCs through laboratory method SW-846 8260B. 

 

TtNUS will prepare a site specific Health and Safety Plan (HASP) similar to other HASPs used at NAS JRB 

Willow Grove.  All work will be performed in accordance with the TtNUS site specific HASP and TtNUS SOPs.  

TtNUS SOPs that may be required for this field investigation are included in Appendix A.     
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For quality control, approximately two field duplicate sample (one per 10 samples), two equipment rinsate 

blanks (one per sampling day) and two trip blanks (one per cooler) will be analyzed for VOCs.  Rinsate blanks 

will be collected through the macrocore sampler as follows:  a new disposable acetate liner will be placed 

inside of the macrocore sleeve and the drive shoe will be attached; distilled water will be run through the 

acetate liner and drive shoe and collected in three hydrochloric acid (HCl) preserved sample vials. 

 

Actual site sample locations will be agreed upon between the field geologist and a representative of the Navy.  

Boring locations will be surveyed prior to drilling if schedule permits.  If surveying cannot be performed prior to 

drilling, TtNUS will use a steel tape to measure off of existing survey datums (e.g., fence and monitoring wells) 

to obtain the proposed drilling locations.  After sampling is complete the boring locations will be marked for a 

subsequent land survey (if not surveyed prior to drilling) to obtain coordinates of the sample locations. TtNUS 

will inform Pennsylvania One Call of the planned investigation.  Utility clearance at Site 5 will be the 

responsibility of the NAS JRB Willow Grove Civil Works Division.  Actual intrusive activities will be limited to an 

estimated depth of 20 feet bgs (top of bedrock).   

 

Upon completion of the borehole, soil generated during sampling, will be placed back into the borehole.  Soils 

will be tamped every two feet or more if needed to ensure minimal voids in backfilling.  If additional soils are 

needed, coarse bentonite chips will be used to a subsurface depth of six inches and native soils or store-

bought topsoil will be used to grade.  If the boring was drilled within a paved area place a bituminous 

coldpatch (minimum six inch thickness) flush with the pavement surface. 

  

The TtNUS SOPs for direct push technology, borehole and sample logging, soil sampling, field 

documentation, utility locating and excavation clearance and decontamination of field equipment are included 

in Appendix A. 

 

Soil Boring and Sample Nomenclature 

 
Soil boring locations are presented on Figure 2.  The proposed soil borings have been designated 

sample names 05SB51 through 05SB56.  The soil boring nomenclature is described below:  

 05 = Site 5 

 SB = Soil Boring 

 51 through 56 = soil boring sample designation 

 

Sample nomenclature will include the soil boring location nomenclature above as well as the sample 

interval.  For example a subsurface soil sample from boring 05SB51 collected at an interval of 4 to 5 feet 

bgs would be designated 05SB510405.   
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Field quality assurance/quality control (QA/QC) sample nomenclature will be designated using a different 

coding system.  The QC code will consist of a three- to four- segment alpha-numeric code that identifies 

the sample QC type, the date the sample was collected, and the number of this type of QC sample 

collected on that date. 

 

The QC types are identified as: 

TB = Trip Blank 

RB = Rinsate Blank (Equipment Blank) 

FD = Field Duplicate 

 

For example a QC sample (TB and RB) for the first rinsate blank of the day collected on August 23, 2005 

would be designated as RB08230501.   

 

The sampling time recorded on the Chain-of-Custody (COC) Form, labels and tags for duplicate samples 

will be 0000 so that the samples are “blind” to the laboratory.  Notes detailing the sample number, time, 

date, and type will be recorded on the routine sample log sheets and will document the location of the 

duplicate sample (sample log sheets are not provided to the laboratory).  Documentation for all other QC 

types (TB and RB) will be recorded on the QC Sample Log Sheet (see SOP on Field Documentation). 

 

Field Decontamination 

 

Field personnel will use disposable gloves that are changed before and after each sample is collected.  

Samples will be collected using EnCoreTM samplers, not requiring decontamination prior to use.  Other 

field equipment used during sampling will be decontaminated before field sampling, between samples 

and after sampling activities.  Field equipment to be decontaminated includes but is not limited to: direct 

push macrocore samplers, acetate liner opener, rods and stainless steel trowels/spoons (unless 

disposable trowels are used).  The following decontamination steps will be followed when sampling for 

VOCs: 

 

• Alconox or liquinox detergent solution wash. 

• Potable water rinse. 

• Pesticide grade isopropanol rinse. 

• Deionized water rinse. 

• Air dry. 
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Investigative Derived Waste 
 

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

will be handled and disposed as discussed below. 

 

Surplus soil generated during sampling will be placed back at the point of generation.   Soil from excess 

EnCoreTM samples not being submitted for laboratory analysis will be emptied onsite at the point of 

generation.  Decontamination fluids will be containerized and disposed in the sanitary sewer for ultimate 

treatment at the onsite waste water treatment plant (WWTP).     

 

Survey 

 
TtNUS is responsible for supplying the Navy with surveyed locations.  The horizontal locations of the 6 soil 

borings will be measured and recorded by a land surveyor licensed in the Commonwealth of Pennsylvania.  

The survey will be to the nearest 0.1 foot tied to a permanent monument or site monitoring well. 

 

Laboratory 
 

The samples will be analyzed using EPA SW-846 methodologies at a Navy-certified laboratory.  The 

laboratory must meet Navy requirements and must produce a complete data package as described in the 

following sections and Appendix C.  The required laboratory analytical detection limits for target 

compounds for Site 5 soils are presented in Appendix D.  The detection limits were chosen based on the 

lowest value from the following criteria: Pennsylvania statewide health standards (MSCs) for soil-to-

groundwater, Region 3 soil-to-groundwater soil screening levels (SSLs) and typical laboratory method 

detection limits. 

 

Data Validation 
 

An initial review will consist of checking procedures utilized in the field, ensuring field meters and 

instruments were properly calibrated, verifying the accuracy of transcriptions and comparing data 

obtained in the field to historic measurements. 

 

An internal review of analytical data will be the responsibility of TtNUS QC personnel.  The analyst will 

initiate the data review process by examining and accepting the data.  The data reviewer will then review 

the completed data package.  The data reviewer will provide a technical review for accuracy and 

precision according to the methods employed and laboratory protocols. 
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The data reviewer will also review for completeness of the data package (i.e., all pertinent information is 

included, all appropriate forms are signed and dated, calculations are correct, and holding times and QC 

sample acceptance criteria have been met).  A final review of the data will be provided by the laboratory 

project manager to ensure that the data package meets the client’s specifications.  The analytical data 

delivered to TtNUS will include a narrative, copies of the COC forms, method summary and references, 

summary of laboratory identification numbers, receipt logs, extraction and analysis logs, analytical results, 

QC results, and raw data.  The laboratory will deliver the analytical data as a hardcopy and electronic 

diskette further described in the electronic deliverable data (EDD) section and Appendix C. 

 

Validation of 100 percent (%) of the laboratory data will be performed by TtNUS.  Validation (M3) will be 

based on EPA Region 3, “Region 3 Modifications to National Functional guidelines for Organic Data 

Review Multi-Media, Multi-Concentration” (USEPA, September 1994).  M3 (for organics) levels of review 

are equivalent to the full validation according to current Region 3 functional guidelines.  Results will 

include a data summary, narrative, Form Is, and support documentation.  The TtNUS SOP for data 

validation is included in Appendix A and will be used as a minimal guideline.  TtNUS will provide the Navy 

with a complete hardcopy data package as an appendix to the soils investigation report.  The data 

package will include a data summary (tabular format), complete data package from the laboratory 

discussed above and validation forms performed by TtNUS. 

 

Electronic Data Deliverable (EDD) 

 
The Navy-certified laboratory will provide TtNUS an EDD that is produced using the specifications found in 

Appendix C. 
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TTNUS STANDARD OPERATING PROCEDURES





































































































































































































































 

  

APPENDIX B 

 

METHOD SW-846 5035 





















































 

  

APPENDIX C 

 

EDD FORMAT REQUIREMENTS













 

  

APPENDIX D 

 

REQUIRED ANALYTICAL DETECTION LIMITS FOR TARGET COMPOUNDS 



APPENDIX D
REQUIRED ANALYTICAL DETECTION LIMITS FOR TARGET COMPOUNDS

SITE 5 SOIL
NAS JRB WILLOW GROVE, PENNSYLVANIA

COMPOUND
REQUIRED DETECTION 

LIMITS FOR SOIL PA MSC(1) REGION 3 SSL(2)

VOLATILE ORGANIC COMPOUNDS (ug/Kg) (ug/Kg) (ug/Kg)
Dichlorodifluoromethane 10 1.00E+05 5.49E+02
Chloromethane 10 3.80E+01 4.64E+01
Bromomethane 2.07 5.40E+02 2.07E+00
Vinyl Chloride 0.01 2.70E+01 6.16E-03
Chloroethane 0.96 5.00E+03 9.61E-01
Trichlorofluoromethane 10 --- 1.13E+03
1,1,2-Trichloro-1,2,2-trifluoroethane 10 2.60E+07 1.17E+05
Methylene Chloride 0.95 3.80E+01 9.52E-01
Acetone 10 4.10E+04 1.11E+03
Carbon Disulfide 10 1.60E+05 9.50E+02
Methyl Acetate 10 6.90E+05 1.24E+03
1,1-Dichloroethene 10 1.90E+02 1.46E+02
1,1-Dichloroethane 10 6.50E+02 2.55E+02
cis-1,2-Dichloroethene 10 1.60E+03 1.75E+01
trans-1,2-Dichloroethene 10 2.30E+03 3.59E+01
Methyl tert-Butyl Ether 0.59 2.80E+02 5.91E-01
Chloroform 0.05 2.50E+03 4.54E-02
1,2-Dichloroethane 0.05 1.00E+02 5.19E-02
2-Butanone 10 5.40E+04 1.45E+03
1,1,1-Trichloroethane 10 7.20E+03 3.02E+03
Cyclohexane 10 --- ---
Carbon Tetrachloride 0.11 2.60E+02 1.07E-01
Bromodichloromethane 0.05 3.40E+03 5.37E-02
1,2-Dichloropropane 0.10 1.10E+02 1.03E-01
cis-1,3-Dichloropropene 10 1.20E+02 ---
Trichloroethene 0.01 1.70E+02 1.31E-02
Methylcyclohexane 10 --- ---
Dibromochloromethane 0.04 3.20E+03 4.13E-02
1,1,2-Trichloroethane 0.04 1.50E+02 3.89E-02
Benzene 0.09 1.30E+02 9.48E-02
trans-1,3-Dichloropropene 10 1.20E+02 ---
Bromoform 3.34 4.40E+03 3.34E+00
Isopropylbenzene 10 7.80E+05 3.22E+03
4-Methyl-2-pentanone 10 2.90E+03 2.94E+03
2-Hexanone 10 --- ---
Tetrachloroethene 0.23 4.30E+02 2.33E-01
1,2-Dibromoethane 0.003 1.20E+00 2.99E-03
Toluene 10 4.40E+04 4.39E+02
1,1,2,2-Tetrachloroethane 0.03 9.30E+00 3.39E-02
Chlorobenzene 10 6.10E+03 4.00E+01
Ethylbenzene 10 4.60E+04 7.49E+02
Styrene 10 2.40E+04 2.86E+03
Xylenes (Total) 10 9.90E+05 1.49E+02
1,2-Dibromo-3-chloropropane 0.04 9.20E+00 4.36E-02
1,3-Dichlorobenzene 10 6.10E+04 1.46E+01
1,4-Dichlorobenzene 0.36 1.00E+04 3.57E-01
1,2-Dichlorobenzene 10 5.90E+04 2.28E+02
1,2,4-Trichlorobenzene 10 2.70E+04 1.38E+01

(1)  Pennsylvania Statewide Health Standards (MSCs) for Soil-to-Groundwater (November 2001).
(2)  Region 3 Soil-to-Groundwater Soil Screening Levels (SSLs) (April 2005).
Shaded cells denote the lesser value between the MSCs and the SSLs.
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