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WORK PLAN FOR GROUNDWATER INVESTIGATION, SUMMER 2005  

CONTINUED GROUNDWATER SOURCE INVESTIGATION 

SITE 1 - PRIVET ROAD COMPOUND GROUNDWATER 

OPERABLE UNIT 3 (OU 3) 

NAS JRB WILLOW GROVE, PENNSYLVANIA 
 

INTRODUCTION 
 

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

in the vicinity of Site 1 - Privet Road Compound at the Naval Air Station Joint Reserve Base (NAS JRB) 

Willow Grove, Pennsylvania (Figure 1).  The purpose of this groundwater investigation is to determine the 

quality of the groundwater in the vicinity of Site 1 as it enters the Base from upgradient, off-Base 

locations.  This Work Plan is a product based on discussions between the Environmental Protection 

Agency (EPA) and the Navy on the source of the volatile organic compounds (VOC) plume at Site 1.  

This Work Plan is an addendum to the approved Phase II Remedial Investigation (RI) Work Plan for NAS 

JRB Willow Grove, Pennsylvania (Brown & Root Environmental, May 1997).  The results of the RI work 

conducted to date are included in the Remedial Investigation Report for Sites 1, 2, 3, and 5 (Halliburton 

NUS, February 1993), the Phase II Remedial Investigation Report (Brown and Root Environmental, April 

1998), the Remedial Investigation Report for Site 1 - Privet Road Compound (Tetra Tech NUS, July 

2002), and the RI Addendum for Site 1 - Privet Road Compound (Tetra Tech NUS, July 2004).  The Navy 

has requested TtNUS to prepare this Work Plan to direct a third-party Navy contractor to drill boreholes, 

aid United States Geological Survey (USGS) to obtain geophysical logs and down-hole packer testing, 

participate in well construction planning, install monitoring wells and obtain, analyze and validate 

groundwater samples at Site 1.  This Work Plan was prepared under Contract Task Order No. 003 under 

Contract N62472-03-D-0057, Comprehensive Long-Term Environmental Action-Navy (CLEAN). 

 

The field work will be conducted by a third-party Navy contractor under their contract with the Navy. 

 

The results of the RI work conducted to date indicate that the VOCs impacting the Navy supply wells do 

not originate at Site 1, but rather, are migrating to the supply wells from an upgradient, off-Base location.  

This hypothesis, however, is constrained by the current lack of any groundwater monitoring points located 

upgradient of the supply wells, or between the supply wells and the boundary of the Base.   

 

The general area of the former Kellett Aircraft facility (see Figure 2) has been identified as a potential 

source, and the locations of the two monitoring wells to be installed during this investigation are intended 

to determine if that general off-Base area is the source.  If either of these monitoring wells is found to be 
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impacted, the general conclusion to be drawn will be that the Navy wells are being impacted by VOCs 

migrating from an off-Base location.  Site-specific investigation performed by the appropriate regulatory 

agency would be required to confirm if a specific site is the source of the groundwater contamination.  

 

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 

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 Privet Road Compound (Figures 1 and 2) is a fenced area that is approximately one half of an acre 

in size located north of the Base Bowling Alley, adjacent to Privet Road and the Air Reserve and 

Pennsylvania Air National Guard facilities.  The compound was constructed to serve as a transfer station 

for wastes after closure of the Ninth Street Landfill in 1967.  The compound operated between 1967 and 

1975 and was used as an open disposal area where appreciable quantities of waste were burned and 

buried.  The compound was also used to store several Polychlorinated Biphenyl (PCB)-containing 

electrical transformers.  Use of the site as a transfer station and for transformer storage resulted in the 

contamination of soil. 

 

The Privet Road Compound lies within a heavily developed section of NAS JRB Willow Grove.  Most of 

the area where wastes were formerly handled is covered by gravel, a bowling alley or a parking lot.  The 

remainder of the site consists of mowed turf grass, with a small area of occasionally mowed weeds.  

Additional site information can be found in the Remedial Investigation Report for Site 1 - Privet Road 

Compound (Tetra Tech NUS, July 2002). 
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Background 

 
The final RI report for Site 1, completed in July 2002, documented chlorinated VOCs in groundwater in 

excess of the Federal drinking water maximum contaminant levels (MCLs).  The Navy operates two 

groundwater pumping wells near Site 1 that supply Air Station potable water needs.  The potable water 

supply system includes an air stripper to remove VOCs from the extracted groundwater.  Follow-on 

activities performed in 1998 through 2000 to support the Phase II investigation included: hydrogeological 

studies in the Navy supply wells, responses to comments on the Phase II RI report, and the removal of 

PCB-contaminated soils near the bowling alley in June 1999. 

 

An RI Addendum was submitted in July 2004 to discuss groundwater quality and flow characteristics 

collected from more than a decade of RI activities focusing on the Privet Road Compound area.  The RI 

Addendum indicated that there are several potential minor chlorinated solvent contaminant sources in the 

vicinity on Navy property.  If there actually were minor chlorinated solvent sources on Navy property in the 

area (e.g., undocumented historical spill), they appear to be depleted of any sort of concentrated source that 

could continue to spread or be amenable to active remediation schemes.  The only potential major source of 

the chlorinated solvent found in the local groundwater (and Navy potable water production wells) appears to 

be an off-Base location southeast of the Privet Road Compound area across Pennsylvania Route 611 in the 

vicinity of the former Kellet Aircraft manufacturing facility. 

 

Geology 
 

NAS JRB Willow Grove is located within the Triassic Basin of southeastern Pennsylvania, in the 

Gettysburg-Newark Lowland Section Physiographic Province.  The bedrock underlying the site consists 

of the middle arkose member of the Stockton Formation, which locally is about 5,000 feet thick and is 

unconformably underlain by Ordovician to PreCambrian-age basement rocks. 

 

The geologic conditions beneath Site 1 have been interpreted from the results of the RI activities 

conducted to date.  The maximum depth of the monitoring wells is 100 feet.  The bedrock to this depth 

typically consists of alternating sequences of siltstone and fine- to medium-grained sandstone.  Thin beds 

of shale and claystone were inconsistently encountered within the compound and the northern portion of 

the site area.  Driller’s boring logs for Navy Supply Well No. 1 (396 feet deep) and Navy Supply Well No. 

2 (351 feet deep) and the results of the borehole geophysical logging program conducted by USGS 

indicate that the lithology below the depth of investigation of the monitoring well network is similar to the 

lithology described from the shallower boreholes.  Overall, the rock becomes somewhat coarser grained 

with increasing subsurface depth, and the thickness of the individual lithologic units generally increases, 

especially below a subsurface depth of about 200 feet. 



 

L/DOCUMENTS/NAVY/2192/19444  CTO-003 4

The results of the previous investigations indicate that in the vicinity of the compound, the depth to the top 

of weathered bedrock ranges from about 4 to 9 feet.  The overburden generally consists of sandy silt, silty 

sand, and silty clay.  Gravel-rich fill material was encountered within 2 feet of the surface at most 

locations within the former compound but was not encountered beyond the limits of the suspected waste 

area.  The proposed well locations are located hundreds of feet from the compound, and there are no 

specific subsurface data for these proposed locations. 

 

Groundwater Occurrence and Flow Directions 
 

The depth to the water table beneath the site is generally about 15 feet, and varies seasonally, in 

response to recent meteorological conditions, and in response to the pumping of the Navy supply wells.  

Groundwater occurs under unconfined and semi-confined conditions, with the transition occurring 

between the subsurface depths of approximately 40 to 70 feet.  The confined conditions are not the result 

of a single, laterally extensive aquiclude or aquitard, but are created (at least in part) by the weathering 

and resultant lower permeability of the shallower, fine-grained units. 

 

Groundwater elevation contour maps constructed for the RI and independently by the USGS (see Figure 

2) indicate that under ambient conditions, the groundwater flow direction under this portion of the Base is 

dominantly to the north-northwest.  In the vicinity of the former Kellett Aircraft facility, there is also a 

component of groundwater flow to the northeast, coincident with the surface drainage and topography in 

that area. 

 

The pumping of the Navy supply wells produces a drawdown cone that is clearly defined by the 

monitoring wells located to the northwest (downgradient) of the supply wells, but is not defined upgradient 

of the supply wells because no monitoring wells exist in that area.  Based on the regional hydrogeologic 

characteristics of the Triassic Basin, on site-specific studies conducted at Site 5 (Fire Training Area) and 

Site 2 (Antenna Field Landfill), and on the pumping rates of the supply wells, the drawdown cone is 

expected to be elongated along strike, and probably extend off-Base for an undetermined distance.  

 

VOC GROUNDWATER PLUME AND MIGRATION PATHWAY 
 

Although the RI activities conducted to date indicate that the general area of the former Kellett Aircraft 

facility is a likely source of the VOC plume impacting the supply well, the migration pathway from the 

potential source to the wells has not been defined.  Based on multiple lines of circumstantial evidence 

(including the vertical distribution of VOCs in the supply wells and the geologic structure and 

stratigraphy), the RI concluded that much of the contamination apparently migrates through a specific 

lithologic unit (Lithologic Unit H) that crops out in the vicinity of the former Kellett Aircraft facility and 
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occurs at a subsurface depth of greater than 200 feet at Site 1.  Because of the lack of hydraulic head 

and water quality data, however, it is not known whether the contamination from the potential source 

area: 

 

1a.  Migrates in a relatively “straight line” (following the regional northwestward hydraulic gradient) or  

 

1b.  Migrates initially to the northeast (following the local gradient) before being captured by the 

supply wells and migrating generally westward along bedrock strike. 

 

2a.  Migrates at a vertical gradient equivalent to the dip of the targeted lithologic unit or 

 

2b.  Migrates at the local vertical hydraulic gradient that is independent (either lesser or greater) than 

the dip of the targeted lithologic unit. 

 

SUMMARY OF PLANNED FIELD INVESTIGATIONS 

 
The purpose of this field investigation is to determine if the VOCs impacting the supply wells are 

migrating from an off-site source by assessing the quality of the groundwater at the upgradient boundary 

of the Base.  To do this, the following data gaps must be addressed: 

 

• Groundwater quality is not known at the Base boundary in the area located directly between the 

former Kellett Aircraft facility and the Base supply wells.  This is the area that would be impacted if 

the off-Base groundwater plume is migrating along the regional (northwestward) hydraulic gradient. 

 

• Groundwater quality is not known at the Base boundary in the area located generally east to 

northeast of the Base supply wells.  This is the area that would be impacted if the off-Base plume 

follows the local gradient and initially migrates to the northeast, prior to its capture by the supply wells 

and subsequent western migration along strike. 

 

The following tasks are proposed to address the identified data gaps: 

 

• Task 1.  Install two new monitoring wells (Figure 2).  One of the wells will be installed along the Base 

boundary in the regionally downgradient direction from the general area of the former Kellett Aircraft 

facility, or roughly on a line directly between the potential source area and the Base supply wells.  

The other well will be installed along the Base boundary along strike (or east-northeast) of the supply 

wells.  This task includes the drilling of the boreholes, the geophysical logging and analytical packer 

testing of the boreholes and the building of the wells.  
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• Task 2.  Sample the newly-installed monitoring wells for target compound list (TCL) VOCs.   

 

Task 1 - Monitoring Well Installation 
 

The locations of the two new monitoring wells to be installed are illustrated on Figure 2.  The rationale for 

each location (relative to the site conceptual model) and the drilling, borehole evaluation, and well 

construction plans are discussed in the following paragraphs. 

 

Well Locations 

 

Monitoring well 01MW09 will be located regionally downgradient of the former Kellett Aircraft facility and 

between the Kellett facility and the supply wells.  The purpose of this well is to monitor the potential 

migration of the plume along the regional hydraulic gradient, or directly from the general area of the 

former Kellett Aircraft facility to the supply wells.  The projected depth of Lithologic Unit H at this location 

is approximately 90 feet.  The borehole will be drilled to a depth of 150 feet to assure that this unit is 

encountered and to account for the possibility that the plume may potentially be migrating along a vertical 

hydraulic gradient that is steeper than the dip of the bedrock.  Because the magnitude of the vertical 

gradient at this location is not known, the Navy has included a contingency to deepen this borehole if the 

analytical results of the packer tests do not detect any contaminants to a depth of 150 feet.  

 

Monitoring well 01MW10 will be located along bedrock strike from the supply wells.  The purpose of this 

well is to monitor the potential capture and migration of the plume along strike, after its initial 

northeastward migration from a potential source in the general area of the former Kellett Aircraft facility in 

response to the local hydraulic gradient.  The borehole will be drilled to a depth of 350 feet to assure that 

Lithologic Unit H is encountered at this downdip location, and to be as deep (or deeper) as the most 

significant contamination detected in the Base supply wells.   

 

Actual monitoring well locations will be agreed upon between the field geologist and a representative of the 

Navy.   

 

Pre-Drilling Planning 

 

A third-party Navy Contractor will inform Pennsylvania One Call of the planned investigation.  Utility clearance 

at Site 1 will be the responsibility of the NAS JRB Willow Grove Civil Works Division.  Actual intrusive activities 

will be limited to an estimated depth of 350 feet below ground surface (bgs).   
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The TtNUS standard operating procedures (SOPs) for soil and rock drilling methods, borehole and sample 

logging, groundwater monitoring well installation, groundwater sample acquisition and on-site water quality 

testing, field documentation, utility locating and excavation clearance and decontamination of field equipment 

are included as a minimal guideline for the third-party Navy contractor (Appendix A). 

 

Borehole Drilling 

 

The monitoring well boreholes will be drilled by the air percussion or air rotary drilling method.  At each 

location, an 8-inch inner diameter (I.D.) steel casing will be grouted to a depth of approximately 10 feet 

into competent bedrock.  An 8-inch diameter borehole will be drilled out of the casing to the total depth of 

the borehole. 

 

Drilling-generated groundwater and drill cuttings will be captured, containerized and disposed by the 

third-party Navy contractor according to discussions with the Navy.  If required, engineering controls such 

as silt fence, hay bales, or other temporary berms will be constructed to ensure that the groundwater 

does not enter any surface water body. 

 

Well development water and purge water generated by well sampling will be captured and disposed by 

the third-party Navy contractor according to discussions with the Navy.  Consistent with previous site 

investigations, it is anticipated that this water will be disposed into the NAS JRB Willow Grove sanitary 

sewer system.    

 

Borehole Evaluation 

 

The initial borehole evaluation will be done by a third-party Navy contractor rig geologist, who will be on-

site and will construct a boring log for each borehole.  The geologist will describe the lithology of the rock 

cuttings at a maximum interval of every 5 feet, or at shorter intervals to be determined by the occurrence 

of significant lithologic changes.  The geologist will also note the depths that fractures are encountered, 

the fracture’s approximate yield, and the cumulative borehole yield with depth.  In addition, the geologist 

will monitor the borehole for organic vapors (i.e., monitor breathing space and drilling water discharge 

etcetera) with a photoionization detector (PID), and will record the PID readings on the boring log.  The 

field geologist will log the soil samples using the Unified Soil Classification System (USCS) and rock samples 

using the classification of rocks found in the borehole and sample logging SOP in Appendix A.  TtNUS SOPs 

will be used as a minimal guideline.  

 

The boreholes will be geophysically logged by the USGS, under their interagency agreement with the 

Navy.  The boreholes will be logged a minimum of 2 days after their drilling completion to allow the 
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borehole parameters to return to ambient conditions.  The borehole logs to be generated by the USGS 

include the following: 

 

• Caliper 

• Natural gamma 

• Single point resistance 

• Fluid temperature 

• Fluid conductivity 

• Fluid velocity by heat pulse flowmeter under pumped and non-pumped conditions 

• Borehole television 

• Digital acoustic televiewer 

 

Packer tests will be performed for each borehole by the USGS to develop a vertical profile of the 

groundwater quality at each location.  The vertical intervals to be tested will be determined by the 

information obtained from the geophysical logs, and will be selected by the Navy after discussions with 

EPA, TtNUS, third-party Navy contractor and the USGS.  Inflatable straddle packers will be used to 

isolate the water-bearing zones of interest and a submersible pump will be used to obtain groundwater 

samples from these zones.   

 

A third-party Navy contractor will collect the groundwater samples and submit them via overnight air 

courier to a Navy-certified laboratory for low-concentration TCL VOC analyses on a quick-turnaround (48-

hour) schedule.  The TCL VOC samples will be analyzed by laboratory analytical method SW-846 8260B.  

For additional information on the quantity and type of laboratory bottleware, see Task 2 Groundwater 

Sampling. 

 

Groundwater analytical data from the packer study samples will be used for field screening purposes 

only, and therefore will not require the process of independent chemical data validation.  To prepare for 

potentially equivocal results, however, a trip blank will be submitted with each shipment to the laboratory 

and one duplicate sample and one rinsate blank will be collected from each borehole to allow for a 

subsequent qualitative assessment of data quality.  

 

Well Construction 

 

Each borehole will be retrofitted with a screened monitoring well that is constructed to monitor the 

groundwater from a restricted or specific vertical interval.  The interval to be monitored in each borehole 

will be determined by the Navy after discussions with EPA, TtNUS, third-party Navy contractor and USGS 

and will generally be based upon the approximate depths that hydrogeological and chemical data are 
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needed to fill the data gaps at that location.  Monitoring well construction details will specifically be based 

upon the evaluation criteria discussed above, including the boring logs, the geophysical logs, and the 

packer test results. 

 

One well (01MW10) will be constructed with 4-inch-diameter, flush-joint and threaded polyvinyl chloride 

(PVC) well casing and 4-inch-diameter, Schedule 40, 0.020-inch slotted well screen that is fitted with a 

bottom cap.  The second well (01MW09) will be constructed with 2-inch-diameter, flush-joint and 

threaded PVC well casing and 2-inch-diameter, Schedule 40, 0.020-inch slotted well screen that is fitted 

with a bottom cap or as a 2-inch nested pair, depending on packer sample results.  The space between 

the bottom of the borehole and the bottom of the screen (if any) will be sealed with bentonite to a depth of 

5 feet below the bottom of the screen, and with No. 2 quartz sand from that depth to the bottom of the 

screen.  The annular space between the well screen and the borehole will be packed with No. 2 quartz 

sand to a height of at least 5 feet above the top of the screen, and a bentonite seal with a minimum 

thickness of 5 feet will be emplaced above the sand pack.  The remainder of the annular space from the 

bentonite seal to the ground surface will be grouted with a 5% bentonite/cement grout. 

 

The monitoring wells will be developed with a submersible pump.  The groundwater temperature, pH, 

conductivity, and turbidity will be monitored during development.  The amount of water developed from 

the wells will be dependent on their yield and the time needed for the monitored parameters to stabilize.  

The wells will be developed until the parameters from three consecutive samples (taken a minimum of 5 

minutes apart) fall within 10 percent of one another, or for a maximum of 2 hours, whichever comes first.  

If the well has not fully developed after 2 hours but has made significant progress, then development may 

continue for a maximum of 1 additional hour.  If the well has shown little or no development after 2 hours, 

then no additional development will be attempted until the Navy and the regulatory agencies discuss 

alternate development strategies. 

 

Task 2 - Groundwater Sampling 

 
A PID reading must be taken from the wellhead as soon as the cap is removed and recorded on the 

groundwater sampling sheet.  A water level reading will be taken prior to placing any down-hole 

equipment and again after equipment has been set.  The water level readings will be taken to an 

accuracy of 0.01 feet and will be recorded on the sampling sheet.  All water quality parameter units must 

be calibrated at the start of each day and checked for accuracy at the end of each day.  The wells will be 

sampled in a manner consistent with EPA Region 3 guidelines for low-flow groundwater sampling 

(Appendix B).   
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Tubing used to purge and sample each well must be dedicated to the individual well.  The pump used 

must be an adjustable rate, positive displacement pump (e.g., low flow-rate submersible centrifugal or 

bladder pumps constructed of stainless steel or Teflon).  When using a generator as an energy source 

ensure the generator is placed downwind of the sampling area.   

 

Evacuation of three to five well volumes is recommended prior to sampling; however it is not necessary if 

the water level isn’t dropping more than 0.2 feet, at least two saturated screen volumes has been 

removed and the water quality parameters have reached stabilization.  The third-party Navy contractor 

will collect water quality parameters, a water level reading and a flow measurement every three to five 

minutes while purging until all of the parameters have stabilized.  Stabilization is achieved when three 

successive readings are within the stabilization requirements noted below and further described in 

Appendix B.  The water quality parameters and their stabilization requirements are:  pH (±0.1 standard 

units), specific conductance (±3%), temperature (±3%), dissolved oxygen (DO) (±10%), oxidation-

reduction potential (ORP) (±10 mV) and turbidity (±10% or if <10 NTU).  These parameters will be 

measured using a flow-through cell. 

 

The new wells will be sampled for TCL VOCs using method SW-846 8260B.  Three VOA vials preserved 

with hydrochloric acid (HCl) are required for each analysis of VOCs.  Once the groundwater has been 

collected a Teflon-lined cap will be screwed on tightly to prevent the container from leaking.  Please note 

that the flow-through cell must be removed prior to sampling.  Field personnel will exercise care to 

eliminate bubbles inside the vials, minimize losses of VOCs and to minimize the turbidity of groundwater 

during sampling.  Once the samples have been collected they will be immediately put on ice inside a 

cooler along with the trip blank for that sampling round.     
 

All down-hole equipment such as stainless steel tubing connectors and pump must be decontaminated 

prior to moving to the next sampling location.  Decontamination of the pump is explained in the 

decontamination section of this work plan.  Flow-through cells and all other equipment used for collecting 

groundwater sampling parameters must be rinsed with distilled water. 

 

 REPORTING 
 

A comprehensive report documenting the fieldwork and the groundwater analytical results will be 

prepared.  At a minimum, the report will document the following: 

 

• Boring logs. 

• USGS geophysical data (or the USGS report, if received in a timely manner). 

• Monitoring well construction diagrams. 
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• Survey data. 

• Summary of sampling activities and sample collection logs. 

• Groundwater analytical data for both packer tests and low-flow sampling events. 

 

Health and Safety Plan 
 

TtNUS will supply a previous HASP used for similar work at NAS JRB Willow Grove, if requested by the Navy.  

All work will be performed in accordance with the third-party Navy contractor site-specific Health and Safety 

Plan (HASP).  The third-party Navy contractor is responsible for preparing their own site-specific HASP and 

will use the TtNUS HASP only as a template for guidelines that will be met at a minimum, including SOPs 

included in Appendix A.  The third-party contractor’s HASP is not the responsibility of TtNUS.   

 

Quality Control 
 

For quality control, approximately one field duplicate sample (one per 10 samples), one equipment rinsate 

blank (one per sampling day) and one trip blank (one per sampling day) will be analyzed for VOCs.  This does 

not include quality control samples that will be analyzed during the packer test sampling.  

 

The rinsate blank will be collected through the pump to ensure the pump is adequately decontaminated 

between samples.  Distilled water will be run through the pump and collected in laboratory bottleware.   

 

Monitoring Well and Sample Nomenclature 

 
Monitoring well locations are presented on Figure 2.  The proposed monitoring wells have been 

designated sample names 01MW09 and 01MW10.  The monitoring well nomenclature is described 

below:  

 

 01 = Site 1 

 MW= Monitoring Well 

 09 and 10 = monitoring well sample designation 

 

Sample nomenclature will include the monitoring well location nomenclature above as well as the sample 

interval.  For example, a groundwater sample from monitoring well 01MW09 collected at an interval of 

150 to 160 feet bgs would be designated 01MW09-150160.   

 

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 
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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 as well as in the field log book 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 

 

The third-party Navy contractor will ensure that samples are not cross contaminated.  Field personnel will 

use disposable gloves that are changed before and after each sample is collected.  Samples will be 

collected using low flow sampling techniques.  All down-hole tubing will be dedicated or disposed.  

Pumps and any other associated equipment (e.g., stainless steel tubing connectors and pump wiring) 

placed down-hole will be decontaminated between wells.  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 (IDW), including soil cuttings, drilling water, purge water from well 

development and groundwater sampling and decontamination fluids, will be containerized, handled and 

disposed according to discussions with the Navy. 

 

Survey 

 
The third-party Navy contractor is responsible for supplying the Navy with surveyed locations.  A surveyor 

licensed in the state of Pennsylvania will establish vertical and horizontal control that is referenced to existing 

permanent on-site structures and/or features at the site.  The horizontal control points will be independently 

established.  Vertical control shall be established from existing permanent reference data, such as a USGS 

monument or marker.  The monitor well locations shall be measured horizontally to an accuracy of one-tenth 

of a second of latitude and vertically to the nearest 0.01 foot as measured at the well inner casing top.  Also 

provide datum for ground level at each 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 analytical detection limits for target compounds are 

presented in Appendix D. 

 

Data Validation 
 

Groundwater sample results from the new monitoring well sampling program will require full validation 

following Navy and EPA Region 3 guidelines.  Sample data from packer tests will not require 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 the third-party Navy contractor laboratory 

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 the third-party Navy contractor 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 as further described in the electronic deliverable data (EDD) 

section and Appendix C. 

 

Validation of 100 percent (%) of the laboratory data will be performed by a third-party Navy contractor.  

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.  The third-party Navy 

contractor will provide TtNUS with a complete hardcopy data package.  The data package will include a 

data summary (tabular format), complete data package from the laboratory discussed above and 

validation forms performed by the third-party Navy contractor. 

 

Electronic Data Deliverable (EDD) 

 
The third-party Navy contractor will provide TtNUS an EDD that is produced by a Navy-certified laboratory 

using the specifications found in Appendix C. 
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TTNUS STANDARD OPERATING PROCEDURES















































































































































































































































































































 

  

APPENDIX B 

 

RECOMMENDED PROCEDURE FOR LOW-FLOW PURGING AND  

SAMPLING OF GROUNDWATER MONITORING WELLS
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EDD FORMAT REQUIREMENTS













 

  

APPENDIX D 

 

REQUIRED ANALYTICAL DETECTION LIMITS FOR TARGET COMPOUNDS 



APPENDIX D 
REQUIRED ANALYTICAL DETECTION LIMITS FOR TARGET COMPOUNDS 

SITE 1 GROUNDWATER
NAS JRB WILLOW GROVE, PENNSYLVANIA

COMPOUND

REQUIRED 
DETECTION 
LIMITS FOR 

WATER PA MSC(1) REGION 3 RBC(2)

VOLATILE ORGANIC COMPOUNDS (ug/L) (ug/L) (ug/L)
Dichlorodifluoromethane 1 1000 347.62
Chloromethane 1 3 189.80
Bromomethane 1 10 8.52
Vinyl Chloride 0.02 2 0.02
Chloroethane 1 230 3.64
Trichlorofluoromethane 1 2000 1288.24
1,1,2-Trichloro-1,2,2-trifluoroethane 1 83000 59375.79
Methylene Chloride 1 5 4.10
Acetone 5 3700 5475.00
Carbon Disulfide 1 1900 1042.86
Methyl Acetate 1 37000 6083.33
1,1-Dichloroethene 1 7 353.23
1,1-Dichloroethane 1 27 896.49
cis-1,2-Dichloroethene 1 70 60.83
trans-1,2-Dichloroethene 1 100 106.07
Methyl tert-Butyl Ether 1 20 2.64
Chloroform 0.15 100 0.15
1,2-Dichloroethane 0.12 5 0.12
2-Butanone 5 2800 6968.18
1,1,1-Trichloroethane 1 200 3171.72
Cyclohexane 1 12410.00
Carbon Tetrachloride 0.16 5 0.16
Bromodichloromethane 0.17 100 0.17
1,2-Dichloropropane 0.16 5 0.16
cis-1,3-Dichloropropene 0.44 6.6 0.44
Trichloroethene 0.03 5 0.03
Methylcyclohexane 1 6278.00
Dibromochloromethane 0.13 100 0.13
1,1,2-Trichloroethane 0.19 5 0.19
Benzene 0.34 5 0.34
trans-1,3-Dichloropropene 0.44 6.6 0.44
Bromoform 1 100 8.48
Isopropylbenzene 1 1100 658.20
4-Methyl-2-pentanone 5 190 6278.00
2-Hexanone 5
Tetrachloroethene 0.1 5 0.10
1,2-Dibromoethane 0.01 0.05 0.01
Toluene 1 1000 747.04
1,1,2,2-Tetrachloroethane 0.05 0.3 0.05
Chlorobenzene 1 100 106.07
Ethylbenzene 1 700 1339.87
Styrene 1 100 1623.48
Xylenes (Total) 1 10000 212.62
1,2-Dibromo-3-chloropropane 0.05 0.2 0.05
1,3-Dichlorobenzene 1 600 18.25
1,4-Dichlorobenzene 0.47 75 0.47
1,2-Dichlorobenzene 1 600 268.16
1,2,4-Trichlorobenzene 1 70 7.16

(1)  Pennsylvania Statewide Health Standards (MSCs) for Residential Groundwater (November 2001).
(2)  Region 3 Risk Based Concentrations (RBCs) for Tap Water (April 2005).
Shaded cells denote the lesser value between the MSCs and the RBCs.
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