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1.3.3 Soils (adapted from Dames & Moore 1988) 

Soils overlying bedrock have been classified as Made Land (Ma)--areas that have 
been disturbed, filled, or regraded to such an extent that natural soil properties have 
been greatly altered. Prior to the Willow Grove ARF construction, these soils probably 
were either Lawrenceville Silt Loam (Le) or Lansdale Loam (La). Vertical permeabilities 
for Le soils and La soils are estimated to be 0.20 to 6.3 in. per hour (1.4 x 10-4 to 
4.4 X 10-3 cm/s) and 0.63 to 6.3 in. per hour (4.4 x 10-4 to 4.4 X 10-3 cm/s), 
respectively. 

1.3.4 Surface Water (adapted from Dames & Moore 1988) 

Surface runoff from all of Willow Grove ARF and part of Willow Grove NAS is diverted 
through surface drainage channels to the Ponding Basin (Figures 1.1 and 1.2). 
Discharge from the Ponding Basin flows northwestward for 2500 ft until it enters Park 
Creek. 

Surface water drainage in the field northwest of the site flows west-southwest toward 
the creek that flows north from the Ponding Basin. Aerial photographs and 
observations during the field investigations show a temporal stream path within the 
field that contains water during rainstorms. This temporal stream originates in an 
adjacent field to the north, and continues westward across the off-base areas before 
discharging into the unnamed creek 500 ft downstream of the Ponding Basin. 

The Graeme Historical Site (Figure 1.1), which is located approximately 1500 ft 
downstream from the Ponding Basin, has two small ponds built upon the stream. 
Discharge from the Ponding Basin enters these ponds before continuing downstream 
to Park Creek. Downstream of the ponds and Park Creek, along Little Neshaminy and 
Neshaminy Creeks, several additional ponds and lakes have been constructed by 
building small dams. 

1.3.5 Groundwater (adapted from Dames & Moore 1988) 

Groundwater beneath the Willow Grove ARF is found in both the unconsolidated and 
bedrock deposits. Groundwater in the unconsolidated materials is present under 
unconfined conditions. The seasonal high water table in the unconfined aquifer is 
reported to be 1 to 2 ft below ground surface (BGS) for Le soils and greater than 3 ft 
BGS for La soils. 

In the unconsolidated deposits, groundwater beneath Willow Grove ARF flows 
generally toward the north-northwest, but the Ponding Basin has a local influence on 
flow direction, as does the stream channel upon which it was constructed. The 
Ponding Basin can act as a recharge zone when filled with water, causing 
groundwater to flow from the basin. A local reversal in groundwater flow occurs when 
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the level of water in the Ponding Basin is reduced. Under this condition, the Ponding 
Basin acts as a local discharge zone for groundwater. 

Water in the Stockton Formation occurs in pore spaces between the grains and in 
secondary openings (such as fractures) in the rock. The size of the opening between 
the grains differs with the degree of sorting of the original material and with the 
amount of cementation that binds the grains together. The middle arkosic member 
consists of well-sorted sandstone and is the best water-producing unit of the Stockton 
Formation. 

The Stockton Formation is a major source of potable water in the area of Willow Grove 
ARF. Well depths in this area range between 300 and 600 ft. An inventory of 
groundwater supply wells was conducted as part of the RI (Dames & Moore 1988), 
and identified 17 off-facility wells (and 1 natural spnng used as a household water 
supply) within a 1-mile radius of Willow Grove ARF (Figure 1.4). 

2.0 SITE HISTORY 

The two USTs were installed at the Fuel Station Facility in 1974; one was used for 
automotive gasoline (MOGAS) and the other for diesel fuel. 

In 1990, the diesel fuel tank was filled to capacity in preparation for leak testing, but 
approximately 1000 gallons leaked from the tank. The leak was reported to the 
PADER on May 16, 1990. 

3.0 CLOSURE ASSESSMENT PLAN 

3.1 REGULATORY GUIDANCE 

The PADER determines action limits for petroleum contaminated soils on a case-by
case basis based on background levels, which are generally nondetect. Action limits 
for groundwater are based on Pennsylvania Safe Drinking Water Regulations (PA 25 
PCSR 109) or background levels (PADER 1990). The state regulations incorporate the 
National Revised Primary and Secondary Drinking Water Regulations which have set a 
maximum contaminant level (MCl) for benzene of 0.005 mg/1 (40 CFR 141.61). No 
MCls have been established for toluene, ethylbenzene, xylenes, or total petroleum 
hydrocarbons (TPH). 

3.2 OBJECTIVE 

This WP outlines UST closure assessment activities to be conducted at the Fuel 
Station Facility. The objectives of the closure assessment are to: 

Determine the presence or absence of contamination in the soils 
surrounding the USTs after their removal; 
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Determine if additional excavation of contaminated soils is required to 
achieve site closure; 

Provide documentation of soil and water conditions following excavation; 
and 

Support closure in accordance with applicable PADER requirements. 1I 

In the event that significant contamination is detected (that is, contamination extending 
more than a few feet beyond the tank pit boundary), a Site Assessment will be 
conducted to delineate the extent of contamination to support development of a 
Corrective Action Plan. 

3.3 CLOSURE ASSESSMENT APPROACH AND SCOPE 

The UST removal will be performed by a contractor for the Base according to the 
"Plans and Specifications for Underground Storage Tank Removal," prepared by PEER 
for the Willow Grove ARF (PEER 1991a). 

The closure assessment will be conducted concurrent with the UST removal, and will 
be conducted in two general phases. Initially, the USTs, piping, associated fuel pump 
island, and any other appurtenances will be removed, and soil and groundwater 
samples will be collected. 

The second phase will begin once laboratory analytical results have been received. If 
the results indicate that cleanup criteria have been met, the contractor will backfill the 
pit as specified in the IIPlans and Specifications for Underground Storage Tank 
Removal" (PEER 1991 a). However, if the results indicate that cleanup criteria are not 
met, the ANGRC and HAZWRAP may recommend excavation of additional soil and 
additional closure sampling, or implementation of a Site Assessment. 

The scope of services to be performed by PEER during the closure assessment are: 

Assisting the Base Contracting Officer in supervising the removal of any product 
still present in the USTs; 
Assisting the Base Contracting Officer in supervising the removal of the USTs, 
fuel pump island, and associated piping; 
Inspecting the USTs and associated piping; 
Field screening of the UST and piping excavations; 
Collecting water samples (if present) from the UST excavation; 
Collecting soil samples from the excavations; 
Screening soil and water (if present) samples taken from the excavations using 
a photoionization detector (PID); 
Submitting the soil and water samples to a laboratory for analysis (24-hour 
turnaround) ; 
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Assisting the Base Contracting Officer in supervising the backfilling of the UST 
excavations; and 
Preparing a closure report which contains the findings and conclusions of the 
UST closure assessment. 

3.4 FIELD METHODS 

The following subsections describe in detail the field methods to be employed in 
performing the above inspection, screening, and sampling activities. PEER will provide 
assistance to the Base Contracting Officer in the supervision of the contractor 
performing the UST removal in accordance with the "Plans and Specifications for 
Underground Storage Tank Removal" (PEER 1991 a). 

3.4.1 UST and Associated Piping Removal and Inspection 

During the excavation activities, the excavated soils will be inspected for visual or 
olfactory evidence of petroleum contamination and screened for photoionizing 
compounds using a PID. Excavated soils with evidence of petroleum contamination 
will be segregated from apparently clean soils. Once the USTs and associated piping 
are removed, their condition will be checked and documented in the field logbook, 
including pitting or corrosion holes. Photographs, including a scale for size 
determination, will be taken of all pitting and corrosion holes. 

3.4.2 Field Screening 

Once the UST and associated soils are removed, the tank pit will be screened for 
photoionizing compounds using a PID. Because Occupational Safety and Health 
Administration (OSHA) regulations restrict personnel from entering the UST pit under 
certain conditions, only the pit walls will be screened by placing the PID probe at an 
arms-length distance into the tank pit. The pit floor soils will be screened by either 
scanning soils in the backhoe bucket or by using an extension to the PID. Each wall 
of the pit will be screened, and the PIO readings will be documented in the field 
logbook. During the PID screening, the pit will be checked for signs of petroleum 
contamination, such as staining, and olfactory evidence. Any signs of contamination 
will be documented in the field logbook. 

The piping trenches will also be inspected, and scanned with a PIO. The inspections 
will start at the tank and follow each pipe trench to their end pOint at the fuel pump 
island. At a minimum, trenches will be scanned with a PIO at their starting and end 
points, and at two points in between, which will be chosen based on soil types and 
visual and olfactory indications of petroleum. Any area in the trench in which 
contamination is suspect will be screened with the PID. The presence or absence of 
soil staining, olfactory indications, and photoionizable compounds will be documented 
in the field logbook. 
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When the fuel pump island is excavated, the area will be inspected for visual and 
olfactory evidence of petroleum contamination and scanned with a PID. Each wall of 
the excavation will be scanned with the PID. Depending upon the depth, the floor of 
the excavation may also be scanned. Any area in the excavation which can be 
reached (arms-length distance) where contamination is indicated will be screened with 
the PID. Presence or absence of staining, olfactory indications, and photoionizable 
compounds will be documented in the field logbook. 

3.4.3 Groundwater Sampling 

Because the bottom of the USTs is approximately 12 ft BGS, and at least 3 ft of soil 
outside the perimeter of the backfill of the USTs must be removed, groundwater may 
be encountered during the excavation activities. 

If groundwater is encountered, it will be sampled with a decontaminated Wheaton 
bottle or Teflon® bailer. A common pit will be excavated for the two USTs. If water is 
present in the pit, two water samples will be collected (one per UST). Samples 
collected will be analyzed for benzene, toluene, ethylbenzene, and xylene 
concentrations, and TPH. Refer to Table 3.1 for the specific analytical methods, 
number of samples to be collected, and preservation requirements. 

The Wheaton bottle or bailer will be slowly lowered into the pit so that the groundwater 
will not be unduly agitated or aerated as it enters the water, then submerged in the 
water and allowed to fill. When sufficient sample has been collected, it will be carefully 
removed from the pit. 

Samples to be analyzed for benzene, toluene, ethylbenzene, and xylenes will be 
collected first in two 40-mL vials. Each vial will be slowly filled to minimize sample 
aeration and agitation. Once the water sample forms a meniscus over the vial rim, the 
sample will be capped, inverted, and checked for trapped air. If bubbles are present, 
then the vial will be refilled and checked again. Next, the sample to be analyzed for 
TPH will be collected in a 1-L glass container. After sample collection, containers will 
be wiped with a clean paper towel, packed in a cooler with double-bagged ice or blue 
ice, and cooled to 4°C. 

3.4.4 Soil Sampling 

Soil samples will be collected and analyzed for benzene, toluene, ethylbenzene, and 
xylenes, and TPH. Measurements estimating the depth BGS of soil sample collection 
points will be made with a tape measure and documented in the field logbook. (Refer 
to Table 3.1 for the specific analytical methods, number of samples to be collected, 
and preservation requirements.) 
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TABLE 3.1 
SUMMARY OF ANALYTICAL METHODS, NUMBER OF SAMPLES, 

CONTAINER TYPES, AND PRESERVATIVES 

Total 
Analytical No. of Container 

Parameter Method Samples Type 
SOIL 

Selected l 250-mL glass SAMPLES 
Organics 5030/8020 11 widemouth 

250-mL glass 
TPH 3550/418.1 11 widemouth 

GROUNDWATER2 Selected Two 40-mL 
SAMPLES Organics 602 2 glass vials 

TPH 418.1 2 1-L glass 

EQUIPMENT Selected Two 40-mL 
RINSATE Organics 602 1 glass vials 

TPH 418.1 1 1-L glass 

TRIP BLANK Selected Two 40-mL 
Organics 602 1 glass vials 

Benzene, toluene, ethyl benzene, and xylenes. 

If encountered, groundwater samples will be collected from the tank pit. 

TPH = Total petroleum hydrocarbons. 

Preservation 
Requirements 

Coo14~C 

Coo14~C 

Coo14~C 

HCI pH < 2 
Coo14~C 

Coo14~C 

HCI pH < 2 
Coo14~C 

Cool 4~C 



A common pit will be excavated for the two USTs. One soil sample will be collected 
from the pit floor below each of the two USTs (two samples); one sample along the 
two endwalls adjacent to each of the two USTs (four samples); and one sample along 
each of the sidewalls (two samples); for a total of eight soil samples. An additional soil 
sample will be collected from the fuel pump island excavation from the area which 
exhibits the greatest indication of petroleum contamination based on initial screening, 
or from the center of the fuel pump island. If visual, olfactory, or PID screening 
indicates the possible presence of petroleum contamination in the associated piping 
trenches, then two additional samples for benzene, toluene, ethylbenzene, and xylene, 
and TPH will be collected. ThE: samples will be retrieved from the area of the trench 
exhibiting the greatest evidence of petroleum contamination. The approximate location 
of sample collection will be documented in the field logbook. 

The UST removal contractor performing the excavation will be directed by the Base 
Contracting Officer, with support from PEER personnel to remove soil for samples 
from the UST pit with the backhoe. Samples from the fuel pump island and piping 
trench excavations will be collected from the backhoe bucket if the depth of the 
excavation is too deep to allow personnel to enter, or otherwise, directly from the pit 
floor. The backhoe will remove soil for samples at approximately 1 ft from the bottom 
center of each pit wall, and from the center of the pit floor beneath each UST. 
Approximate locations and depths BGS of soil sample collection points will be 
documented in the field logbook. To minimize the addition of pit wall slough in the pit 
floor sample, the tank pit floor will be sampled first. Each sample will be collected 
directly from the bucket of the backhoe using a decontaminated stainless steel scoop. 
The sampler will locate a portion of undisturbed soil, and using the scoop, remove 1-2 
in. of soil from the top of the undisturbed portion. Once the soil to be sampled is 
exposed, the sampler will collect the sample by scooping up the soil and placing it in 
two precleaned, glass 250-mL widemouth containers. The sample containers will be 
filled to capacity to minimize headspace and immediately capped. Care will be taken 
to collect soils which are free from plant matter and gravel when sampling. After 
sample collection, containers will be wiped with a clean paper towel, packed in a 
cooler with double-bagged ice or blue ice, and cooled to 4°C. The sample for 
benzene! toluene, ethylbenzene, and xylenes will be collected first, and then the 
sample for TPH analysis will be obtained. 

Analytical results above cleanup criteria will be reported to HAZWRAP and the ANGRC 
Project Managers. PADER personnel will be contacted by HAZWRAP or the ANGRC 
to confirm appropriate closure criteria prior to backfilling the UST pit. 

3.4.5 Field Logbook 

During the UST closure assessment, a field logbook will be maintained to record field 
data, and observations of both the Contractor's and Subcontractor's activities. 
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The field logbook shall be bound and contain sequentially numbered pages, and all 
entries will be written in waterproof black ink. The following information will be 
included in the field logbook: 

1. Date and time task started; weather conditions; names, titles, and organizations 
of personnel performing the task. 

2. A description of site activities in specific detail. 

3. A description of field screening activities in detail, including instrument 
calibration. 

4. A description in specific detail of samples collected, sample identification 
numbers, and Chain-of-Custody (COC) form numbers. 

5. A list of the time, equipment type, and decontamination procedures followed (if 
different from WP). 

6. A list of equipment failures or breakdowns and description of repairs. 

7. Any field changes made to the WP. 

8. Tank condition upon removal. 

Each page shall be dated and signed by the person making the entry. Incorrect 
entries will be corrected by drawing a single line through the error, and initialing it. 

3.4.6 Instrument Calibration 

The portable PID used for screening for the presence of organic photoionizable 
compounds will be calibrated daily according to the manufacturer's instructions. The 
calibration will be accomplished using 100 ppm isobutylene gas, and will be 
documented in the field logbook. 

3.4.7 Sample Numbering System 

All samples collected will be assigned a unique sample number as described below. 

A 2-character code representing the type of sample (SS = soil; GW = 
groundwater) ; 

A 2-character code representing the collection location of the sample (PF = pit 
floor; EW = east wall; WW = west wall; NW = north wall; SW = south wall; PI 
= pump island; PT = piping trench); 

A 2-character code representing the specific UST (U1 or U2), fuel pump island 
(P1), or piping trench (T1); and 
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For soil samples, a 2-digit number representing the approximate depth of the 
sample BGS. 

For example, SSPFU2-10 represents a soil sample collected from the pit floor of 
UST 2, at a depth of 10ft BGS, and GWPFU 1 represents a groundwater sample from 
the UST 1 pit floor. 

3.4.8 Sample Containers and Labels 

Sample containers will be purchased precleaned from the laboratory, and the sample 
labels will be supplied along with the bottles. 

3.4.9 Sample Packaging and Shipment 

Samples will be placed in a cooler and surrounded with double-bagged ice or blue ice 
so that the temperature of the samples may be maintained at 4°C. Packing material 
will be used to secure the samples in the shipping container to help prevent breakage 
of glass containers. When the samples are deemed secure from breakage and 
properly iced, the COC form will be placed in a plastic cover and taped inside the lid 
of the shipping container. The lid of the container will be closed and secured using 
clear or nylon strapping tape, and custody-sealed to ensure that samples have not 
been disturbed during shipment. 

3.4.10 Field Changes 

Any changes to the WP that may be required in response to actual site conditions will 
be documented in the Field Logbook and on PEER Field Change Forms (Figure 3.1), 
and approved by the PEER, HAZWRAP, and ANGRC Project Managers. 

3.5 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 

The PEER Standard Operating Procedures (SOPs) (PEER 1991 c) covering 
decontamination, prevention of cross-contamination, and COC will be followed during 
the UST closure assessment. Portions of the QA/QC program are summarized in the 
following subsections. 

3.5.1 Decontamination of Field Equipment 

Field equipment used for collection of samples such as bailers, Wheaton bottles, or 
scoops will be decontaminated according to the following procedure: 

Scrub with laboratory grade detergent such as Liquinox® or Alconox®, 
Rinse with tap water, 
Rinse with ASTM Type II water, 
Rinse with methanol, and 
Air dry. 
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Once air dried, the sampling equipment should be wrapped in plastic or aluminum foil 
if equipment will be stored prior to use. Waste solvents will be disposed of by Willow 
Grove ARF. 

3.5.2 Prevention ot Cross-Contamination 

In order to prevent cross-contamination, samplers will wear a fresh pair of latex gloves 
between samples, and sampling equipment such as scoops, Wheaton bottles, and 
bailers will be decontaminated before collection of each sample. 

Sample containers and sampling equipment will not be allowed to come in direct 
contact with the ground or excavated soils or water, but will be protected by plastic 
sheeting, if needed. 

3.5.3 Chain-at-Custody (COC) 

All samples collected as part of the closure assessment will be documented on COC 
forms (Figure 3.2). The original COC record will accompany all samples from the time 
of collection through laboratory receipt. Copies will be maintained by the Site 
Manager. Each custody transfer will be documented by signature of the relinquishing 
and receiving individuals, and the date and time of transfer. 

Samples are considered under custody if: 

They are in the sampler's possession, or 
They are in the sampler's view after being in possession, or 
They are in a designated source area. 

3.5.4 Field Quality Control Samples 

Trip Blank 

One trip blank shall be transported to the sampling site and accompany each shipping 
container containing samples to be analyzed for volatile organics. The trip blank will 
be supplied by the laboratory, and analyzed for benzene, toluene, ethyl benzene, and 
xylenes only. It is anticipated that only one trip blank will be needed during the field 
effort. Refer to Table 3.1 for specific analytical methods, container types, and 
preservatives. 

Equipment Rinsate 

During the field effort, one equipment rinsate will be collected as a measure of 
decontamination process effectiveness. Equipment rinsates are samples of ASTM 
Type II water which is collected into precleaned sampling containers after being 
passed through decontaminated sampling equipment. Equipment rinsates will be 
analyzed for benzene, toluene, ethyl benzene, and xylenes, and TPH. Refer to Table 
3.1 for specific analytical methods, container types, and preservatives. 
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3.6 ADDITIONAL REQUIREMENTS 

3.6.1 Health and Safety 

All UST closure assessment activities will be conducted in conformance with the Health 
and Safety Plan (Appendix A). 

3.6.2 Backfill Characterization and Disposal 

In accordance with the IIPlans and Specifications for Underground Storage Tank 
Removal ll (PEER 1991 a), the contractor periorming the actual excavation shall be 
responsible for contaminant characterization of excavated soils, and for the disposal of 
all unused or contaminated soils. 

4.0 PROJECT ORGANIZATION 

The project line management consists of: 

ANGRC 
HAZWRAP 
Program Manager 
Project/Site Manager 

Project QA oversight includes: 

HAZWRAP 
PEER 

5.0 PROJECT DEllVERABlES 

The list of project deliverables is: 

Louis Lantner 
Bill Johnston 
Patrick Mulligan 
Lori Melroy 

David Bunn 
Tom Webb 

UST Closure Assessment Work Plan 
UST Closure Assessment Report 
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APPENDIX A 
HEALTH AND SAFETY PLAN 

RAPID RESPONSE INITIATIVE 

I. PROJECT PURPOSE: 

This project involves suspected releases of gasoline and diesel fuel. The work 
will involve soil boring, soil and groundwater sampling, field screening of samples and 
environmental conditions, and other investigations. 

II. BACKGROUND MONITORING: 

The background levels of hydrocarbons will be determined by taking PID or FlO 
readings away from areas of suspected contamination. 

III. ACTION LEVEL: 

A PIO or FlO reading above 10 ppm in the work/breathing zone will be cause to 
stop work, depart the immediate area, or don full-face or half-face protective 
respirators (Level C) until the levels drop or a determination is made as to the source 
and personnel health considerations. The PEER on-site Project Manager shall make 
that determination after consultation with ANG or PEER health and safety specialists if, 
and as, necessary. 

IV. PERSONAL PROTECTIVE EQUIPMENT: 

PEER personnel will be in Level 0 protective equipment at all times when drilling 
operations are in progress at the actual investigation sites. Level 0 consists of: 

1. Hard hats 

2. Steel toed shoes or boots 

3. Safety glasses or goggles 

4. Work gloves (except for such functions as instrument adjusting or writing, 
etc.) 

Half- or full-face respirators with organic cartridges will be maintained nearby 
the sites during investigations. 
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Level C consists of: 

1. All items from Level D plus 

2. Half- or full-face respirator with organic cartridges 

V. TRAINING: 

All PEER personnel will have completed 40 hours of OSHA training and be in a 
medical monitoring program. 

A safety briefing will be discussed during the planning of each day's activity. 

VI. RECORDS: 

Any unusual occurrences, such as injuries requiring first aid or need for Level C 
protection, will be documented in field logbooks. 
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EMERGENCY CONTACTS LIST 

Motel (Days Inn, Horsham) 

PEER Health & Safety Officer 
PEER Program Manager 
HAZWRAP 

ANGRC/Mike Minior 
ANGRC/Louis Lantner 
Willow Grove ARF /PaANG/Col. 

Fire (Horsham Township) 
Police (Horsham Township) 
Ambulance (Horsham Township) 
Hospital (Warminster General) 

D. Nelson 
P. Mulligan 
B. Johnston 

W. Rothert 
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(215) 674-7500 

(615) 483-3191 
(615) 483-3191 
(615) 435-3405 

(301) 981-8155 
(301) 981-8844 
(215) 743-1348 

(215) 672-1221 
(215) 672-2800 
(215) 672-1221 
(215) 441-6600 


