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Five-Year Review Summary Form

SITE IDENTIFICATION

Site name (from WasteLAN): Naval Air Development Center Warminster
EPA ID (from WasteLAN): PA6170024545
Region: 3 State: PA City/County: Warminster/Bucks

NPL status: [X Final [] Deleted [] Other (specify)

Remediation status (choose all that apply): [] Under Construction [X] Operating [X] Complete

Multiple OUs?* [X] Yes [] No Construction completion date: 9/28/2000

Has site been iut into reuse? X Yes [] No

Lead agency: []EPA [] State [] Tribe [X] Other Federal Agency -- United States Navy
Author name: Jeff Dale

Author title: Remedial Project Manager Author affiliation: BRAC PMO Northeast
Review period**: 1/1/2006 to 2/28/2011
Date(s) of site inspection: April 5 and 6, 2011

Type of review:
X Post-SARA [ Pre-SARA [ONPL-Removal only
[ONon-NPL Remedial Action Site  [JNPL State/Tribe-lead
[0 Regional Discretion

Review number: []1 (first) [J 2 (second) [ 3 (third) [] Other (specify)

Triggering action:

[ Actual RA Onsite Construction at OU # [J Actual RA Startat OU# 1

[J Construction Completion XIPrevious Five-Year Review Report
O Other (specify)

Triggering action date (from WasteLAN): 6 /2 /1994

Due date*** (five years after triggering action date): 11 /23 /2011

OUs Reviewed:
OU-1A, OU-3, OU-4, OU-7, OU-9, and OU-10.

NFA RODs for OU-2, OU-5, OU-6, and OU-8 were signed prior to or during the last review period.
No further reviews are required unless conditions change.

* [*OU” refers to operable unit.]

** [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]

*** Ejve years after second five-year review period.

1of3



Five-Year Review Summary Form (cont.)

Issues:

OU-1A: No deficiencies associated with the OU-1A remedy were identified, and no issues related to current
site operations, conditions, or activities prevent the remedy from currently being protective. There are no
current issues regarding vapor intrusion for OU-1A. Additional vapor intrusion assessment will be conducted to
determine if any additional actions are needed to address potential future vapor intrusion issues associated
with future on-site or near-site buildings.

OU-3: No deficiencies were identified for the OU-3 remedy, and no issues related to current site operations,
conditions, or activities prevent the remedy from currently being protective. Although the previous vapor
intrusion assessment indicated no unacceptable vapor intrusion risks for residential or occupational exposure,
further evaluation of potential current risks is ongoing. Additional vapor intrusion assessment will also be
conducted to determine if any additional actions are needed to address potential future vapor intrusion issues
associated with future on-site or near-site buildings.

OU-4, OU-7, OU-9, and OU-10: No issues related to the protectiveness of the remedies were identified.

Recommendations and Follow-up Actions:

OU-1A: Complete vapor intrusion assessment to determine whether there are any unacceptable potential
future risks; address as/if necessary.

OU-3: Complete additional evaluation of potential current vapor intrusion impacts. Complete vapor intrusion
assessment to determine whether there are any unacceptable potential future risks; address as/if necessary.

OU-4, OU-7, and OU-9: None.

OU-10: None. No further five-year reviews are required unless conditions change.

Basewide Protectiveness Statement:

The remedial actions that have been implemented and that are ongoing at OU-1A, OU-3, OU-4, OU-7, OU-9,
and OU-10 are expected to be protective of human health and the environment, and at all of these sites, LUCs
have been implemented to ensure short-term protection by preventing exposure to soil or groundwater that
could result in unacceptable risks until completion of the remedies provide long-term protectiveness. In
addition, the results of performance monitoring at OU-1A, OU-3, and OU-4 and LUC inspections at all sites are
used to evaluate remedy effectiveness and to evaluate potential migration of contamination.

OU-1A, OU-3, and OU-4: The remedial actions that are completed (groundwater extraction and treatment
system construction and operation and LUC implementation and maintenance) and performance monitoring
are operating as designed and include measures that prevent potentially unacceptable exposure. At OU-4,
groundwater extraction and treatment has been discontinued based on monitoring results consistently less than
cleanup levels, although performance monitoring and LUCs continue. Based on vapor intrusion evaluations
included in the previous Five-Year Review Report, vapor intrusion is not a current concern at any of the sites;
however, further evaluation of current vapor intrusion impacts was conducted for OU-1A and OU-4 and is
ongoing for OU-3. To evaluate whether further actions are needed to address potential future vapor
intrusion risks for new buildings, additional vapor intrusion assessment will be conducted for the OU-1A
and OU-3 areas. The OU-4 vapor intrusion evalution did not indicate the need for further action.

OU-7 and OU-9: The remedial actions that are completed (soil cover and erosion controls, respectively, and
LUC implementation and maintenance at both sites) are operating as designed and include measures that
prevent potentially unacceptable exposure. Stream monitoring was suspended at OU-9 in 2001 but may be
restarted if necessary based on the results of LUC (erosion control) inspections.

OU-10: Based on the results of 2007 post-ROD sediment sampling to confirm that the OU-7 remedial action
mitigated potential unacceptable risks, no action is necessary to directly address the sediments.

This five-year review shows that the Navy is meeting or exceeding the requirements of the RODs for the OUs
at former NAWC Warminster. The Navy is constantly re-evaluating to utilize permanent remedies and
alternative treatment technologies to the maximum extent practical for each OU.
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1.0 INTRODUCTION

1.1 INTRODUCTION

The purpose of five-year reviews is to determine whether implemented remedies are protective of human
health and the environment. The methods, findings, and conclusions of the reviews are documented in
Five-Year Review Reports. In addition, Five-Year Review Reports identify issues found during the

reviews that may affect remedy protectiveness, if any, and identify recommendations to address them.

The United States Environmental Protection Agency (USEPA) is responsible for implementing statutory
five-year reviews pursuant to the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) 8121 and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP).
CERCLA §121 states:

“If the President selects a remedial action that results in any hazardous substances, pollutants, or
contaminants remaining at the site, the President shall review such remedial action no less often
than every five years after the initiation of such remedial action to assure that human health and
the environment are being protected by the remedial action being implemented. In addition, if
upon such review it is the judgment of the President that action is appropriate at such site in
accordance with section [104] or [106], the president shall take or require such action. The
President shall report to Congress a list of facilities at which such review is required, the results of

all such reviews, and any actions taken as a result of such reviews.”

USEPA interpreted this requirement further in the NCP; 40 Code of Federal Regulations (CFR)
§300.430(f)(4)(ii) states:

“If a remedial action is selected that results in hazardous substances, pollutants, or contaminants
remaining at the site above levels that allow for unlimited use and unrestricted exposure, the lead
agency shall review such action no less often than every five years after the initiation of the
selected remedial action.”

For federal facility sites under the jurisdiction, custody, or control of the Department of Defense (DoD),
Executive Order 12580 relieves USEPA of this responsibility and delegates the responsibility to DoD.
The Navy is the lead agency responsible for five-year reviews at the former Naval Air Warfare Center
(NAWC) Warminster, working with USEPA Region 3 and the Pennsylvania Department of Environmental
Protection (PADEP) through the Federal Facility Agreement (FFA) signed September 20, 1990.
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This Five-Year Review Report has been prepared under Contract Task Order (CTO) WE23 of the
Comprehensive Long-Term Environmental Action Navy (CLEAN) IV Contract No. N62467-08-D-1001 for
Naval Facilities Engineering Command Mid-Atlantic. Tetra Tech NUS, Inc. (Tetra Tech) conducted this
five-year review of the pending, completed, and ongoing remedial actions implemented at 6 of the 10
Operable Units (OUs) at the former NAWC located in Warminster Township and Ivyland Borough, Bucks
County, Pennsylvania (Figure 1-1). The facilty, formerly known as Naval Air Development Center (NADC)
Warminster, was renamed the NAWC Aircraft Division in January 1993 and was disestablished on
September 30, 1996, in response to the requirements of the Base Realignment and Closure (BRAC) Act.
This Five-Year Review Report was prepared based on remedial actions conducted up to February 2011,
although supplemental data from subsequent groundwater sampling event were incorporated as part of

vapor intrusion evaluations.

This is the third five-year review for the former NAWC Warminster OUs. The triggering action for the
statutory review was the initiation of the remedial action for OU-1, which began on January 15, 1995. The
First Five-Year Review Report was completed in February 2001, and the Second Five-Year Review
Report was completed in November 2006. Because hazardous substances, pollutants, or contaminants
remain at some of the OUs at NAWC Warminster in excess of concentrations that allow for unlimited use

and unrestricted exposure, subsequent five-year reviews are required.

The actual and potential hazardous waste disposal locations at the base have been grouped into four
areas: Area A (Sites 1, 2, 3, and the Impoundment Area), Area B (Sites 5, 6, and 7), Area C (Sites 4 and
8), and a fourth general area, Area D, located west of Jacksonville Road and primarily including the main

building complex at the base (see Figure 1-2).

Section 300.430(a)(1)(i))(A) of the NCP, 40 CFR Section 300.340(a)(1)(ii)(A), provides that CERCLA
National Priorities List (NPL) sites “should generally be remediated in operable units when early actions
are necessary or appropriate to achieve significant risk reduction quickly, when phase analysis or
response is necessary or appropriate given the size or complexity of the site, or to expedite the

completion of a total cleanup.” In the case of NAWC Warminster, the Navy organized work into 10 OUs:

e QU-1: Contaminated shallow groundwater attributable to Areas A and B (interim remedy only)
- OU-1A: Contaminated groundwater attributable to Area A (final remedy)
- OU-1B: Contaminated groundwater attributable to Area B (final remedy)

e OU-2: Contamination of domestic well water for residences near the base

e QU-3: Contaminated groundwater attributable to Area C

e QU-4: Contaminated groundwater attributable to Area D (interim and final remedy)

e OU-5: Soils, sediment, and surface water associated with Site 8 at Area C
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e OU-6: Sails, sediment, and surface water associated with Site 4 at Area C
e OU-7: Soils and wastes associated with Sites 6 and 7 at Area B

e OU-8: Soils associated with Area D

e OU-9: Sails, surface water, and sediment associated with Area A

e (QU-10: Soils, surface water ,and sediment associated with Site 5 at Area B

This five-year review did not include OU-2, OU-5, OU-6, or OU-8 because no further action (NFA) is
required at these sites, as documented in their respective Records of Decision (RODS) (i.e., no hazardous
substances, pollutants, or contaminants remain in excess of concentrations that allow for unlimited use
and unrestricted exposure), and there have been no changes in site conditions or other factors
associated with the assumptions underlying the NFA decisions. Although an NFA ROD was signed for
OU-10, post-ROD sediment performance monitoring was required and was completed during this five-

year review period (see Section 8).

This report consists of eight sections and one appendix, as follows:

e Section 1.0 discusses the purpose of the report, provides a summary of the history and site
chronology of NAWC Warminster, and evaluates the changes that have occurred in Applicable or

Relevant and Appropriate Requirements (ARARS).

e Section 2.0 provides descriptions of each of the four areas at NAWC Warminster (A, B, C, and D),
including descriptions of physical characteristics, land and resource uses, history of contamination,

and initial response and basis for taking action at each of the areas.

e Sections 3.0 through 8.0 are the five-year reviews for OU-1, OU-3, OU-4, OU-7, OU-9, and OU-10,
respectively, at NAWC Warminster. Each section includes an OU chronology, background, summary
of remedial actions performed, and five-year review findings, assessment, deficiency list,

protectiveness issues and associated recommendations, and protectiveness statement.
e Section 9.0 provides a general summary, conclusions, and protectiveness statement for the former
NAWC Warminster facility. This section also identifies when the next five-year review is required and

the other tasks that should be performed as part of that five-year review.

o Appendix A includes the Five-Year Review Site Inspection Checklists and photographs.
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Administrative Components and Community Involvement

This Five-Year Review consisted of a review of relevant documents, interviews, and a site inspection. In
addition, an announcement about the release of the Five-Year Review Report was provided to the
Restoration Advisory Board (RAB), which is open to concerned citizens and is supported by the Technical
Evaluation Group (TEG) made up of representatives of USEPA, PADEP, and the Navy and its
contractors. The completed report will be available in the Information Repository located at the Bucks

County Library, 150 South Pine Street, Doylestown, Pennsylvania.

The next five-year-review for NAWC Warminster is required by 2016, 5 years from the date for the

finalization of this review.

1.2 SITE CHRONOLOGY

USEPA officially recognized the NAWC Warminster sites as possibly needing investigation in September
1979. In 1980, the Department of the Navy began its environmental investigative work at the facility. The
first study, known as the Clay/Law Report, inventoried disposal activities at each of eight sites. Since
1980, several environmental consultants under Navy contracts have studied these sites. The first of the
resulting reports, prepared by JRB Associates in 1983, concluded that on-base contamination existed but

was probably not affecting off-base water supply wells.

In June 1985, USEPA completed a CERCLA Preliminary Assessment (PA)/Site Inspection (SI) report. In
June 1986, NAWC Warminster was proposed for inclusion on the NPL based on a Hazard Ranking
System (HRS) score greater than 28.50. USEPA used the HRS to assess the relative threats from
releases of hazardous substances from the eight NAWC Warminster sites to surrounding groundwater
and surface water. The facility score was based on the likelihood that hazardous substances would be
released from the sites, the toxicity and amount of hazardous substances at the sites, and the people and

sensitive environments potentially affected by contamination at the sites.

On October 4, 1989, NAWC Warminster was placed on the final NPL. That same year, USEPA submitted
a draft Interagency Agreement to the Navy for formalizing and scheduling remedial activities. The
contents of this agreement were negotiated in 1990. In 1989, the Navy began conducting CERCLA
Remedial Investigation (RI)/Feasibility Study (FS) activities at the facility in the four areas of concern,
Area A, Area B, Area C, and Area D. The RI/FS work was divided into three phases. The Phase | Rl was
performed between October 1989 and April 1991, and the Phase Il RI/FS was performed between May
1992 and April 1993. Both Phase | and Phase Il primarily addressed groundwater, surface water, and
sediment contamination attributable to the base. In October 1993, focused RI/FS work for groundwater

contamination attributable to the base began; this work was completed in August 2000.
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The Phase Il RI/FS, which primarily focused on potential source areas and their impacts to soil, surface
water, and sediment, began in January 1995 and was completed in August 2000. During the
performance of the RI/FS, OUs were established to help expedite the completion of environmental
cleanup activities at the base. Between 1993 and 1998, both focused and comprehensive removal

actions were conducted at the sites, with the exception of Site 5, where removal work was not necessary.

A list of important NAWC Warminster historical events and relevant dates is shown below. The identified

events are illustrative, not comprehensive.

Date Event

NADC Warminster commissioned for research, development, and

1944 testing of Naval aircraft systems

Operation of burn pits, unlined impoundments, lagoons, and a

1940 to 1973 trench disposal site

September 1979 Initial discovery of contamination
1980 N.avy initially reported potential locations of hazardous substances
disposal
June 9, 1981 Notification of Hazardous Waste Site submitted
June 24, 1981 PA
June 7, 1985 Sl
June 10, 1986 Proposed NPL listing
October 4, 1989 NPL listing
October 1989 Basewide Phase | RI activities began
September 20, 1990 FFA signed
April 1991 Basewide Phase | RI activities completed
May 1992 Basewide Phase Il Rl and FS activities began
January 1993 Facility name was changed from NADC to NAWC Aircraft Division
April 1993 Basewide Phase Il Rl and FS activities completed

September 30, 1996 NAWC Warminster operations ceased pursuant to BRAC

September 28, 2000 Construction complete for entire base; Preliminary Close-Out

Report signed
February 2001 First Five-Year Review Report signed
November 2006 Second Five-Year Review Report signed
August 2007 Final Optimization Report for OU-1A, OU-3, and OU-4
October 2007 Operable Unit 10 Sediment Sampling Report
December 2007 Area C Source Assessment Report
June 2009 Updated Operations and Maintenance (O&M) Manual for the
groundwater treatment system
August 2009 Final Land Use Control (LUC) Implementation Plan and

Final 2008 LUC Inspection Report
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Date Event

June 2010 Area D groundwater treatment system taken off line
August 2010 Hydrogeologic Conceptual Site Model (CSM) Update
October 2010 Final Sampling and Analysis Plan (SAP) for Long-Term Monitoring

(LTM) at OUs 1A, 3, and 4

December 2010 2010 LUC Inspection Report

Quarterly to semi-annual performance monitoring reports for OU-
1A, OU-3, and OU-4

1996 to 2011 (ongoing)

13 FACILITY DESCRIPTION AND HISTORY

1.3.1 Facility Description

The former NAWC Warminster, an 824-acre facility in Warminster Township, Ivyland Borough, Bucks
County, Pennsylvania, is located in a populated suburban area surrounded by private homes, various
commercial and industrial activities, and a golf course. The area encompassing the former NAWC
includes various buildings and other structures connected by paved roads, mowed fields, and a small
wooded area. The former facility is located on a ridge, generally oriented east-west, with elevations
ranging from 297 feet above mean sea level at the northwestern property boundary to 377 feet at the
eastern boundary. Slopes are gentle and average 3 to 5 percent. The northern portion of the former
facility (about 65 percent) drains into small unnamed tributaries of Little Neshaminy Creek. The remaining

portions drain into unnamed tributaries of Pennypack Creek.

The main runway was generally located along the topographically highest area at the facility. Many of the
primary facility buildings were located west of the airstrip along Jacksonville Road. A housing
development for military enlisted personnel associated with nearby Naval Air Station (NAS) Willow Grove,
located off Bristol Road in the southeastern portion of the former NAWC Warminster, is still under Navy
control. This housing area is scheduled to be vacated soon, and a reuse plan is pending. A municipal

wastewater treatment plant is now located in the northwestern corner of the facility.

A number of commercial businesses currently operate at and surrounding the former NAWC.
Additionally, a portion of the former NAWC has been developed as a retirement community (Ann’s Choice
Retirement Community), and the surrounding land use is also residential. These residents are the

nearest population centers. The closest off-base home is approximately 200 feet away.

NAWC Warminster is underlain by the Stockton Formation, which provides water for more than 100,000

people within the area. Local surface water bodies are used for recreational and industrial purposes.
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1.3.2 Facility History

The facility was originally the location of Brewster Aeronautical Corporation, a manufacturer of military
aircraft. In 1944, the Navy assumed full control of the Brewster plant. The Naval Air Modification Unit
was installed at the base to add design modifications to military aircraft produced at other locations. After
World War I, activities at the base were altered; in 1949, the facility was designated an NADC, and its
main mission, research, development, testing, and evaluation for Naval aircraft systems, was established.
These activities varied over the years but included the development, research, and testing of aircraft
components, coatings, electronics, and control devices. Concurrent with these activities, aircraft
continued to be used and maintained at the facility. The NADC also conducted studies in anti-submarine

warfare systems and software development.

Historically, wastes were generated during aircraft maintenance and repair, pest control, firefighting
training, machine and plating shop operations, spray painting, and various materials research and testing
activities in laboratories. These wastes included paints, solvents, sludges from industrial wastewater
treatment, and waste oils that were disposed of in several pits, trenches, and landfills throughout the

facility property. None of the sites are currently used for waste disposal.

The facility was placed on the NPL in October 1989 as Naval Air Development Center Warminster (Eight
Waste Areas). The NPL includes sites where uncontrolled hazardous substance releases present the
most significant potential threats to human health and the environment. Areas reported by the Navy to
have been potentially used for disposal of hazardous substances include the following nine locations

covering more than 15 acres:

e Three waste disposal locations (Sites 1, 3, and 6)
e Two sludge disposal pit locations (Sites 2 and 7)
e Two landfills (Sites 4 and 5)

e One fire training location (Site 8)

e A series of eight unlined impoundments (Impoundment Area)

As mentioned above, these disposal locations have since been grouped within the following areas on
NAWC property: Area A (Sites 1, 2, and 3 and the Impoundment Area), Area B (Sites 5, 6, and 7), and
Area C (Sites 4 and 8). A fourth general area, Area D, is located west of Jacksonville Road and primarily

includes the main building complex at the former NAWC. Figure 1-2 shows the locations of these areas.
The facility name was changed from NADC to NAWC Aircraft Division in January 1993. In 1996, NAWC

Warminster was realigned under the BRAC Program managed by the DoD. This realignment was

implemented in September 1997. The realignment resulted in the relocation of NAWC Warminster
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activities to NAS Patuxent River, Maryland. The base is now closed and has been redeveloped for non-

military use by the Bucks County Federal Lands Reuse Authority (FLRA).

1.4 ARAR AND SITE-SPECIFIC ACTION LEVEL CHANGES

The technical assessment of the five-year review provides a framework for organizing and evaluating
data and ensures that relevant issues are considered when determining the protectiveness of the
selected remedies. The technical assessments of the remedies also review the risk parameters on which
the original remedy decisions were based to determine whether the assumptions or anticipated conditions
used to select remedies at the base are still valid or appropriate. The following items were evaluated as

part of the technical assessment:

e Changes in ARARs and to be considered (TBC) criteria
e Changes in exposure pathways
e Changes in toxicity and other contaminant characteristics

e Changes in risk assessment methodologies

The ARARs identified in each of the RODs were reviewed, as were new federal and state regulations that
have been promulgated. No federal and state ARARs have changed since the second five-year review.
No significant changes in the physical conditions at the sites of concern that affect exposure pathways
were identified as part of the five-year review. The results of the five-year review did not reveal that
contaminant characteristics have changed in a manner that could affect the protectiveness of the
remedies selected for the various OUs at the base. No current or planned changes in land use (as
described in the various RODs) were identified, and no new contaminants, suspected sources of

contamination, or routes of exposure have been identified.

Toxicity factors for groundwater contaminants of concern (COCs) as defined in the RODs have not been
revised in a manner that could affect the protectiveness of the remedies because the cleanup goals for

contaminants in groundwater are the federal MCLs, which have not changed.

The risk assessments for the OUs were performed in accordance with standardized USEPA and Navy
risk assessment methodologies. These methodologies have not changed significantly since the last five-
year review was conducted. Minor changes to the risk assessment process since the last five-year

review are summarized as follows:
e USEPA Region 3 Risk-Based Concentrations, Region 6 Human Health Media-Specific Screening
Levels, and Region 9 Preliminary Remediation Goals were recently updated and combined as

Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA Regions
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3, 6, and 9, 2009). Screening levels are generally used during initial investigations to determine if
potentially significant levels of contamination are present that warrant further investigation such as an

RI/FS and are not generally used to determine cleanup levels.

¢ Risk-based screening levels for benzo(a)pyrene and carcinogenic polynuclear aromatic hydrocarbons
(PAHs) decreased as a result of classifying the carcinogenic PAHs as mutagens. The revised
classification for PAHs altered how risks, and consequently risk-based screening levels, are derived,
thus resulting in reductions in the screening levels. As stated above, screening levels are not

generally used to determine cleanup levels.

e The method for evaluating lifetime residential risk associated with exposure to benzo(a)pyrene and
associated carcinogenic PAHs results in an increase to the incremental lifetime cancer risk. The
method for evaluating industrial risks did not change. To evaluate whether this change in risk
characterization methodology could affect the protectiveness of remedies, risks were recalculated as
part of this five-year review for OUs with unrestricted use and for which carcinogenic PAHs were
retained as COCs based on the results of their risk assessments. These include OU-5, OU-6, OU-8,
and OU-10, all of which had RODs documenting NFA as the remedial decision. PAHs were not
COCs at OU-1, OU-2, OU-3, OU-4 or OU-7, and at OU-9, residential land use is prohibited via LUCs
(the change in methodology did not affect evaluation of industrial risks). Because based on updated
toxicity information, risks associated with carcinogenic PAHs increased approximately six times, the
previously calculated risk for each carcinogenic PAH was multiplied by six and then the total risk for
all COCs was recalculated with these new risks. In all cases, the revised risks were still within
USEPA’s target risk range of 1X10™ to 1X10®, supporting the continued protectiveness of the NFA

decisions.

The results of the five-year review indicate that none of these recent risk assessment changes are

expected to affect the protectiveness of the remedies established for the base.
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2.0 AREA DESCRIPTIONS AND BACKGROUND

As mentioned in Section 1.0, for initial investigations at NAWC Warminster, sites were grouped into four
areas based on actual and potential hazardous waste disposal locations. After these initial investigations,
the Navy organized the work at these areas and sites into 10 OUs according to type, potential for a
common remedy, proximity, contamination of a common resource, and funding priority. Descriptions of

the four areas and disposal locations are presented below.

21 AREA A

211 Physical Characteristics

Area A generally consists of Sites 1, 2 and 3 and adjacent areas in the northwestern corner of the former
NAWC. In addition to Sites 1, 2, and 3, Area A includes the location of eight former impoundments used
for storage of industrial wastewater treatment sludge. Area A includes two OUs, OU-1A, which consists
of contaminated groundwater attributable to Area A, and OU-9, which consists of Area A surface and
subsurface soils and sediment and surface water associated with Area A. Site locations within Area A

are shown on Figure 2-1.

Area A is a flat-lying area approximately 1,200 feet by 270 feet in size that covers approximately 7.4 acres.
A substantial portion of the soil within Area A consists of fill materials. The topography of the area of
Sites 2 and 3 has been significantly altered since the Navy first occupied the property. A former tributary
of Little Neshaminy Creek, an associated ravine, and surface drainage pathways in the area of Site 2
were filled in and leveled in the 1950s. This area is now underlain by a storm sewer that drains the
majority of former NAWC property west of Jacksonville Road. A relatively steep slope descends from the
leveled area of Site 2 to the subject tributary. Similarly, although the area of Site 3 formerly consisted of a
more gradual slope to a tributary of Little Neshaminy Creek, this area was also regraded by placement of
fill in the 1950s. As with the area of Site 2, a steep slope descends from the area of Site 3 to the
remaining tributary. Although the topography of Site 1 does not appear to have been altered substantially
during Navy ownership of the property, the area of Site 1 contains a substantial amount of fill material.
The eight former impoundments located in the northwestern portion of Site A have been filled in with
materials consisting primarily of silt and clay, with minor amounts of sand and rock fragments. Typically,
the soil grades into weathered bedrock at depths of about 8 to 10 feet below ground surface (bgs) and to
competent bedrock at a depth of about 15 feet bgs. The transition from soil to weathered bedrock to

competent bedrock occurs gradually and varies somewhat in depth across Area A.
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Groundwater in the vicinity of Area A occurs primarily within the bedrock units of the Stockton Formation.
Groundwater is encountered in discrete fractures within the rock mass, and interconnected networks of
fractures within the bedrock serve as the primary groundwater migration pathways. Within the bedrock,
sandstone units function as the primary water-transmitting units, and fine-grained mudstone units act as
semi-confining layers to groundwater flow. Both sandstones and mudstones are fractured to varying
degrees; however, fractures in the sandstones tend to have higher yields, and as a result, the sandstone
units act as preferential zones of groundwater flow. Below depths of about 80 to 100 feet, groundwater
occurs under semi-confined conditions. The overall groundwater flow direction beneath Area A is

generally to the north and northwest.

2.1.2 Land and Resource Uses

Area A is bordered by an industrial area to the west and northwest and a wooded lot to the immediate
north. An unnamed tributary of Little Neshaminy Creek is located along the northern edge of this area,
and the former NAWC/current Warminster municipal wastewater treatment facility, former jet fuel storage
area, and parking lots are immediately to the south. Site 1 currently includes an extraction well network
constructed as part of the remedy for Area A groundwater (OU-1A), a gravel access road, and grass. The
area of Site 2 currently includes paved and gravel roads, a paved parking lot, an extraction well network
for Area A groundwater, erosion controls, and maintained lawn. The stream bank of the unnamed
tributary of Little Neshaminy Creek is adjacent to Site 3, and an asphalt access road lies within 10 to 20
feet of this site. Most of the area of Site 3 is a sparsely vegetated lot. The area of the former
impoundments currently includes level ground, two concrete-lined basins constructed prior to 1977, and a
groundwater treatment plant constructed as part of the remedy for contaminated groundwater attributable

to the base.

The off-base properties adjacent to Area A consist of land used for industrial purposes and a wooded lot.
Warminster Township Municipal Authority (WTMA) operates a supply well, located about 1,900 feet north
of Area A, that intercepts groundwater migrating from Area A. Off-base groundwater is considered part of
a Class IIA aquifer under USEPA'’s groundwater protection strategy. No other supply wells are known to

be in use on property underlain by Area A groundwater.

2.1.3 History of Contamination

Site 1

In 1980, the Navy initially reported Site 1 as a potential location of hazardous substance disposal. At the
time, Site 1 was reported to include a burn pit, operated from 1940 to 1955, located along the base
property boundary, northwest of the base wastewater treatment plant, at the embankment of a ravine

formed by erosion. Waste materials, reportedly including inorganics, solvents, acids, bases, and firing
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range waste, were reportedly dumped over the bank and burned. The volume of material disposed of at
Site 1 is unknown. Site 1 was reportedly closed by covering the site with excess soil generated by

grading an extension of an aircraft runway.

Site 2

In 1980, the Navy reported Site 2 to be the location of a 200-foot by 12-foot by 8-foot trench used for the
disposal of approximately 1,400 cubic yards of industrial wastewater treatment sludge. The disposal area
was reported to be southwest of Site 1, along the northeastern NAWC property boundary, and was used

from 1965 to 1970, when the site was closed with 2 feet of cover and revegetated.

Site 3

Site 3 is immediately southeast of Site 2, along the northeastern base property boundary. It was
reportedly used from 1955 to 1965 as a burn pit for solvents, paints, acids, bases, mixed municipal waste,
and other unspecified chemicals. The pit was reportedly approximately 20 feet wide by 30 feet long by 10
feet deep and was covered by a large metal screen enclosure. Residue from the pit was reportedly
removed periodically and deposited at an unspecified on-base “sanitary landfil.” Upon closure in 1965,

Site 3 was reportedly backfilled with on-base soil and regraded.

CRC Industries

Groundwater contamination was discovered at CRC Industries, an industrial facility located adjacent to
Area A, in 2007. Site characterization data indicate significant groundwater impacts in the bedrock
aquifer, primarily PCE (including some evidence of DNAPL). PCE concentrations at WMA 26 have been
steadily increasing over the past decade, which is considered to be a result of the release(s) at CRC
Industries because little PCE has been detected in Area A. The increase in PCE concentrations (in the
700 ug/l range in 2010) has resulted in the need for an upgrade to the WMA 26 treatment system, which

was completed in 2010.

Impoundment Area

Eight former unlined impoundments or lagoons located immediately south of Site 1 received sludge
generated from treatment of industrial wastewaters generated by NAWC. Each lagoon was
approximately 60 feet wide by 75 feet long, with depths of approximately 8 to 10 feet. The first
impoundments were installed as early as 1940 and reportedly closed in 1973. Wastewaters included
liquids from electroplating operations, photographic operations, aircraft maintenance and washing
activities, and several laboratories. The industrial wastewater was treated through neutralization and
metals precipitation. No treatment for organic compounds was performed. The solid phases of the
sludges reportedly stored in these impoundments were periodically removed and disposed of at other

locations at the base.
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2.1.4 Initial Response and Basis for Taking Action

In response to the February 1980 identification of on-base volatile organic compound (VOC) groundwater
contamination, two soil borings were installed in the vicinity of one of the two concrete basins in the
Impoundment Area to identify potential sources of VOCs. Soil samples from these two borings had

trichloroethene (TCE) concentrations up to 78 ug/kg.

The following sections briefly summarize the RI activities and pre-ROD response actions for Area A at
former NAWC Warminster.

Phase | (1989 - 1991): Area A Phase | RI activities involved mapping VOCs in soil gas and detecting
magnetic and conductive anomalies through electromagnetic surveys. Approximate site boundaries were
identified, and confirmation of site contamination was made through soil borings and installation and
sampling of overburden and shallow bedrock groundwater monitoring wells. Surface water and sediment
samples were collected from the unnamed tributary draining Area A, and a biological characterization of
the tributary was performed. No soil or waste samples were collected for analysis. The draft Phase | RI

report for the entire base, including Area A, was issued in April 1991.

Phase Il (1992 - 1993): Additional RI/FS activities were conducted to determine the nature and extent of
groundwater contamination, to evaluate shallow groundwater flow and add to the hydrogeologic
database, and to evaluate possible remedial alternatives. Activities included installing additional
overburden and shallow bedrock monitoring wells; sampling and analyzing groundwater, surface water,
sediment, and soil; and evaluating aquifer characteristics through water level monitoring and a pumping
test. Groundwater-related RI/FS reports for OU-1 were released in April 1993. At the end of Phase I, the
Navy and USEPA selected an interim remedy for contaminated shallow groundwater attributable to Area

A and Area B at the base, referred to as OU-1.

Focused RI/FS for Groundwater (1993 - 2000): From 1993 through 1995, the Navy expanded Area A
groundwater studies to address deep aquifers and off-base downgradient areas. The focus of these
investigations was determination of both the lateral and vertical extent of groundwater contamination and
hydrogeologic conditions within Area A. Previous and new monitoring wells were sampled, and a water
level study was performed. The results of these investigations indicated that Area A groundwater
contaminants had migrated to off-base areas at levels of concern. In addition, the detection of high
concentrations of contaminants on base suggested the potential presence of dense non-aqueous-phase
liquid (DNAPL) contamination in the bedrock aquifer. In response to the findings of the ongoing RI, the
Navy upgraded an air stripper on a nearby municipal supply well (WTMA Well 26) to ensure that the water
supply was protected. The Navy also connected an adjacent commercial facility to the public water

system.
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In 1996 and 1997, the Navy conducted additional investigations to better characterize groundwater flow
and hydrogeologic conditions in and around Area A. An inactive, off-base, commercial, production well
was tested in December 1996 to evaluate hydrogeologic conditions in the area of the well, to investigate
the hydraulic connection between the well and Area A groundwater, and to evaluate groundwater quality

conditions at different depths within the well.

In September 1997, the Navy performed a water level study of Area A groundwater that addressed off-
base/downgradient areas. The study was performed to determine the impacts of the operation of WTMA
Well 26 on groundwater levels and flow direction in the area between the well and the base. In
December 1997, the Navy conducted a comprehensive round of groundwater monitoring that included the
available monitoring wells in and downgradient of Area A. The comprehensive round of groundwater
monitoring was performed to provide an updated “snapshot” of groundwater conditions and included the
collection of comprehensive rounds of water level measurements.

A final RI/FS report for Area A groundwater (designated as OU-1A) was submitted in June 2000. This
report considered the information generated for Area A groundwater since the interim remedy was

selected and the results from operation of the interim remedy since July 1999.

Phase Il (1995 - 2000): The primary objective the Phase Il Rl was to characterize sources of
contamination, primarily soil and waste, at known and potential waste disposal sites. RI work for OU-9,
defined as Area A soil, surface water, and sediment, included a soil gas survey, multiple surface
geophysical surveys, test pits and soil borings, and soil and waste sampling and analysis. A surface
water and sediment sampling and analysis program was performed to evaluate the impacts of Area A on
the nearby stream, and an assessment of wetlands near Area A was conducted. A final RI/FS report for
OU-9 was released in April 2000.

2.1.5 Nature and Extent of Contamination

Potential sources of hazardous substances within Area A include various pits, trenches, dumps, and
miscellaneous disposal features associated with Sites 1, 2, and 3 and the former unlined impoundments.

Conclusions of the RI regarding conditions after the Area A soil removal actions are summarized below.

2.151 Site 1 Soil

During test pit and soil boring activities as part of subsurface investigations at Site 1, non-native materials
such as wood, fabric, blankets, cinders, charred material, and fill material were encountered. In addition,

an area of multicolored silty clay material was observed in the subsurface. This material covered an area
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of about 0.25 acre and was observed to be present from approximately 2 to 8 feet bgs. Sampling of the
multicolored material consistently identified elevated concentrations of cadmium and antimony that were

determined to present an unacceptable risk to industrial receptors exposed via dermal contact.

In response to these findings, the Navy performed a removal action in 1998 to excavate the subject
material. The RI/FS report for OU-9 provided data regarding the quality of soil left in place at Site 1 after
the removal action. The RI risk assessment determined that none of the remaining substances in
subsurface soil posed an unacceptable risk to human health under reasonably anticipated land uses, and
the ecological risk assessment determined that this soil did not pose an unacceptable risk to
environmental receptors. As a result, there were no COCs for Site 1 subsurface soil under reasonably
anticipated land uses. In addition, the surface soil was replaced by clean fill and soil as part of the

removal action. As a result, there were also no COCs for Site 1 surface soil.

2.15.2 Site 2 Soil

During test pit and soil boring activities during subsurface investigations at Site 2, non-native materials
such as cinders, glass fragments, ceramic pieces, brick fragments, metal fragments, charred debris, and
fill material were encountered. In addition, a blue-green crystalline material was observed in surface and
subsurface soil in several portions of Site 2, and samples of soil containing this blue-green material had
elevated concentrations of lead, antimony, copper, and zinc. Detected concentrations of lead and

antimony were determined to present an unacceptable risk to industrial receptors.

In response to these findings, the Navy performed a removal action to excavate the soils of concern. The
RI report for OU-9 provided data regarding the quality of soil left in place at Site 2 after the removal
action. The RI risk assessment determined that none of the remaining substances in surface or
subsurface soil posed an unacceptable risk to human health under reasonably anticipated land uses.
However, the ecological risk assessment determined that Site 2 surface and subsurface soils presented a
potential threat to ecological receptors if allowed to migrate to the unnamed tributary of Little Neshaminy
Creek. The COCs for Site 2 soil included metals, PAHs, and pesticides.

2.1.5.3 Site 3 Soil

Non-native materials encountered during Site 3 subsurface investigations included cinders, glass
fragments, ceramic pieces, brick fragments, metal fragments, charred debris, and fill material. A layer of
charred material was encountered several feet below the ground surface, but no evidence of the
presence of the reported 2-foot-deep burn pit was encountered during the RI. Elevated concentrations of
organic vapors were detected in the charred layer with a photoionization detector (PID), and petroleum

odors were evident. Similar observations were noted for several soil borings advanced in the paved
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access road in the area of Site 3. Elevated concentrations of PAHs such as benzo(a)pyrene were

detected in surface soil samples at Site 3.

The detected concentrations of PAHsS were determined to present an unacceptable risk to sediment
quality. In response, the Navy performed a removal action to excavate the soil of concern. The RI
Report for OU-9 provided data regarding the quality of soil left in place in the area of Site 3 after the
removal action. The RI risk assessment determined that none of the remaining substances in surface or
subsurface soils posed an unacceptable risk to human health under reasonably anticipated land uses.
However, the ecological risk assessment determined that Site 3 subsurface soil presented a potential
threat to ecological receptors if allowed to migrate to the unnamed tributary of Little Neshaminy Creek.

The COCs for Site 3 subsurface soil included metals and PAHSs.

2154 Impoundment Area Subsurface Soil

The primary objective of Rl sampling at the Impoundment Area was to characterize the quality of soil
below the fill material reportedly placed in the former impoundments as part of the closure process. As a
result, surface soil samples were not collected. Soil borings encountered non-native materials such as
rock, cinders, roots, concrete, and brick at certain locations. Elevated concentrations of several metals
including beryllium, chromium, and manganese and Aroclor-1260, a polychlorinated biphenyl (PCB), were
detected at concentrations greater than risk-based soil screening concentrations in samples collected at
the location of former impoundment IM8. The detected concentrations were determined to present an
unacceptable risk to human health. In response, in 1995, the Navy performed a removal action to

excavate the soil of concern.

The RI Report for OU-9 provided data regarding the quality of subsurface soil in the Impoundment Area.
The risk assessment determined that this soil did not pose an unacceptable risk to human health under
reasonably anticipated land uses or to ecological receptors. Therefore, there were no COCs in

Impoundment Area soil.

2.1.55 Area A Surface Water and Sediment

Outfall (OF) 3 is the location of an outfall that discharges surface runoff from both Jacksonville Road and
former NAWC property west of Jacksonville Road. OF1 discharges surface runoff from the majority of
NAWC property west of Jacksonville Road, and OF2 discharges runoff from the parking lot south of Sites
2 and 3. Area A surface water sample results were compared to Ambient Water Quality Criteria
(AWQCs) protective of aquatic life developed pursuant to the federal Clean Water Act. Exceedances of
lead, copper, zinc, and iron, which were detected at elevated concentrations in Site 2 soil, occurred only

in samples collected downstream of OF1 and Site 2.
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The RI determined that many of the detected concentrations of organics and inorganics in sediment
samples exceeded available screening criteria indicative of a potential risk to ecological receptors. PAHS,
which were detected in excess of screening criteria in most of the samples collected, were detected at the
greatest concentrations next to OF3, upgradient of the majority of Area A and the entrance point of
surface drainage from Jacksonville Road. Lead was also detected at concentrations greater than
screening levels at this location. PAHs and numerous metals were also elevated at sample locations

immediately downstream of OF1 and Site 2.

2.1.5.6 Area A Groundwater

Significant conclusions of the RI for Area A groundwater were as follows:

e Groundwater investigations in Area A focused primarily on three hydrogeologic units, designated in

order of decreasing depth, A, B, and C.

e Hydrogeologic unit B was of most importance to the investigation in terms of groundwater
contaminant occurrence and migration from Area A. This hydrogeologic unit comprises the
sandstone unit found at depths of 15 to 100 feet along the northern edge of Area A. Flow within this

unit was to the north and northwest.

e Hydrogeologic unit B was the unit with the greatest levels of TCE, carbon tetrachloride, and other

contaminants.

e The performance data from operation of the OU-1 interim remedy indicated that the existing

extraction well system was containing the source area of contamination.
e The suspected source of persistently observed Area A groundwater contamination was residual
DNAPL present within the bedrock fracture network and to a lesser degree within the intergranular

pores of the rock.

o A diffuse contaminant plume that extends downgradient of the capture zone area of the extraction
well network appeared to be captured and treated by WTMA Well 26.

The RI work addressing Area A groundwater was summarized in a final Rl Report for OU-1A issued in
June 2000.
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2.1.6 Assessment of Risks

As part of the RI, risk assessments were conducted with available data to estimate potential risks posed
to human health and the environment by Area A soil, surface water, sediment, and groundwater. In the
case of soils, the risk assessment addressed conditions after the performance of the removal actions.

The results of these risk assessments are summarized below.

2.1.6.1 Area A Surface and Subsurface Soil

No carcinogenic and non-carcinogenic risks greater than USEPA's target risk levels of 1 x 10™ and 1.0,
respectively, were estimated for industrial and commercial receptors evaluated for exposure to chemicals
of potential concern (COPCs) in Area A surface or subsurface soil. These were the exposure scenarios
with the greatest carcinogenic risks identified under intended reuse and fall within the USEPA’s target risk

range (10 to 10'6) associated with the most likely future land use scenario (industrial/commercial).

Both non-carcinogenic and carcinogenic risks exceeding USEPA's target risk levels of 1.0 and 1 x 10,
respectively, were estimated for hypothetical future residential children exposed to COPCs in Area A
surface and subsurface soil. Specifically, unaceptable non-cancer risks were identified for Site 2 surface
soil and for subsurface soil in the four Area A sites (Sites 1, 2, and 3 and Impoundment Area), and
unacceptable cancer risks were identified for subsurface soil in Site 3. The removal action at Site 3 was
not intended to remove contaminants to a level protective of this scenario because the intended reuse is

expected to be industrial/commercial.

2.1.6.2 Area A Surface Water and Sediment

The individual non-carcinogenic Hazard Quotients (HQs) were less than the USEPA target hazard of 1.0
for ingestion and dermal contact with contaminants in Area A stream sediment by recreational child
receptors. The combined estimated cancer risks were 1.5 x 10 for ingestion of and 3.1 x 10 for dermal

contact with sediment for recreational child receptors.

Potential risks to the environment from metals in surface water in the tributary of Little Neshaminy Creek
were generally low, as were potential risks from organics in surface water. In sediments, inorganic
Ecological Effects Quotients (EEQs) were also mostly indicative of low potential risk, although some
elevated EEQs were calculated for lead, manganese, and zinc, and concentrations of these metals were
elevated downstream of Area A. EEQs for PCBs and some pesticides were indicative of moderate to
high potential risk, but potential risks were heavily mitigated by several factors. Potential ecological risks
for several PAHs in sediment were moderate to high, and frequencies of detection were generally high.

Also, elevated concentrations of some PAHs were detected in samples taken several hundred feet from
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Area A and far downstream of Area A near Bristol Road. Heavily developed areas exist off base near the
tributary that contribute PAHs to the waterway, but the presence of highly elevated concentrations of

PAHs adjacent to Area A suggested significant contaminant inputs from former base-related activities.

2.1.6.3 Area A Groundwater

The human health risks associated with potential exposure to Area A groundwater were evaluated as part
of the RI for OU-1A. Because Area A groundwater is hydraulically connected with groundwater captured
by an operating municipal supply well, the risk assessment assumed that Area A groundwater may
potentially be used by residents for domestic purposes. The interim Rl Report and interim remedy ROD
for OU-1 presented the baseline risk assessment for Area A groundwater. The final Rl for Area A
groundwater presented a qualitative risk assessment that compared groundwater quality data generated

since the interim RI to federal Safe Drinking Water Act Maximum Contaminant Levels (MCLS).

The baseline risk assessment for Area A groundwater found that carcinogenic and non-carcinogenic risks
were unacceptable. Carcinogenic risks were estimated to be as high as 9.9 x 10*. The primary
contributors to the carcinogenic risk were identified as TCE, carbon tetrachloride, tetrachloroethene
(PCE), 1,1-dichloroethene (DCE), chloroform, vinyl chloride, and arsenic. Non-carcinogenic risks were
estimated to correspond to Hazard Indices (HIs) of up to 93. The primary contributors to the non-
carcinogenic risk were TCE, carbon tetrachloride, PCE, cis-1,2-DCE, arsenic, barium, and thallium. In
addition, TCE and PCE concentrations exceeded MCLs at multiple well locations, and concentrations of
carbon tetrachloride, vinyl chloride, 1,2-dichloroethane (DCA), cadmium, manganese, nickel, arsenic, and
barium each exceeded MCLs at one well location.

As stated above, the final RI for OU-1A included a qualitative risk assessment that compared
groundwater quality data generated since the interim RI to MCLs. This assessment found MCL
exceedances of TCE, carbon tetrachloride, PCE, 1,1-DCE, cis-1,2-DCE, 1,1,1-trichloroethane (TCA),
1,1,2-TCA, vinyl chloride, and benzene. These are the COCs in Area A groundwater according to the
final RI, with the exception of 1,1,1-TCA, which is attributable to non-site related sources, and 1,2-DCA,

which was detected in only one well during 12 rounds of sampling.

The final RI also further assessed risks presented by metals in Area A groundwater by evaluating
sampling results generated since the interim RI. Only thallium and iron were detected at concentrations
exceeding MCLs. Thallium (MCL of 2 pg/L) was detected in unfiltered samples from 2 of 20 wells at
concentrations of 4.3 and 5.3 pg/L. However, in each case, no thallium was detected in filtered samples,
which are more representative of groundwater pumped for domestic use. Therefore, thallium is not

considered a groundwater COC. Iron was detected at concentrations greater than the MCL in wells
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constructed with steel casing. As a result, the detected iron does not appear attributable to the site and is
not a COC.

An evaluation was also conducted to determine if Area A groundwater quality was threatened by Area A
soils. Contaminant concentrations in Area A soils were compared to soil screening levels (SSLs)
protective of groundwater quality, and none of the soil contaminants exceeding these criteria are COCs in

Area A groundwater. As a result, Area A soils do not present a threat to groundwater quality.

2.1.7 Area A Pre-ROD Response Actions

OU-1: The OU-1 Interim ROD, signed in September 1993, selected an interim remedial action to minimize
migration of contaminated groundwater while additional Rl work was performed to determine the full
nature and extent of Area A groundwater contamination. The interim remedy included pumping and
treatment of Area A groundwater and periodic testing of groundwater in monitoring wells and other wells

near the base.

Construction of the groundwater treatment system began in July 1996, but drilling and installation of Area
A extraction wells were deferred while additional Rl work addressing Area A soil and groundwater was
completed. Construction of the interim remedy for Area A groundwater was completed in July 1999. In
1996 during construction of the OU-1 remedy, the Navy excavated contaminated soil beneath the
footprint of the treatment plant building and along the route of groundwater transfer piping near Area A.

Excavated soils were disposed of in an off-base landfill.

Using Navy funds, one commercial property located north of Site 2 with a contaminated well was

connected to the WTMA system in the summer of 1995.

OU-9: During construction of the groundwater treatment plant, elevated concentrations of metals were
detected adjacent to and within the former Impoundment Area. A removal action was conducted in 1996
to remove soil at two locations beneath the footprint of the treatment plant building and surrounding
property. Approximately 430 cubic yards of soil were removed from within the excavation areas to
achieve contaminant concentrations either within the range established for background soil

concentrations or less than risk-based soil screening concentrations for industrial use.

During the Phase lll RI, several removal actions were performed in response to the detection of
hazardous substances at concentrations that presented a risk to human health and the environment.
Based on preliminary RI results, about 6,700 tons of non-hazardous Area A surface and subsurface soils
were excavated, transported, and disposed of in an off-base landfill between August 1998 and January

1999. The soils were excavated from two separate locations within Site 1, three locations within Site 2,

2-11 CTO WE23



and one location near Site 3. An Action Memorandum for the Area A soil removal action was signed by
the Navy in June 1998. A small amount (about 100 pounds) of flammable solids or corrosive liquids was
also disposed of during this action. Post-removal soil sampling was performed to confirm that cleanup
goals established for the protection of groundwater and human health were attained with the designated

removal action areas.

Approximately 3,600 cubic yards of material were removed from Excavations 1A and 1B at Site 1. At Site
2, approximately 800 cubic yards of soil within Excavation 2A were removed from the surface to depths of
2 to 4 feet bgs. Soil was also removed from two other areas at Site 2, Excavation 2B and Excavation 2C.
Soil in Excavation 2B was removed based on the detection of petroleum products. Petroleum products
were also detected in subsurface soil adjacent to Excavation 2B under the paved access road. Solil in
Excavation 2C was removed to a depth of 2 feet based on detection of elevated concentrations of
benzo(a)pyrene determined to present an unacceptable risk to receptor sediment quality. A total of 30
cubic yards of soil were removed from Excavation 2C. For Site 3, soil within the excavation area
(Excavation 3) was removed from the surface to depths of 2 to 3 feet bgs. Surface soil was removed until
contaminant concentrations on the sidewalls of the excavation area were less than cleanup

concentrations. Approximately 380 cubic yards of soil were removed from Excavation 3.

2.2 AREA B

2.2.1 Physical Characteristics

Area B is located in the southeastern section of the former NAWC and encompasses part of the
Shenandoah Woods Navy housing area. Area B comprises Sites 5, 6, and 7 and has been divided into
four OUs. OU-1B consists of contaminated groundwater attributable to Area B, OU-2 addresses
contamination of domestic well water for residences near the base, OU-7 addresses soil and wastes
associated with Sites 6 and 7, and OU-10 consists of Site 5 soils and sediment and surface water

associated with Area B. Site locations in Area B are shown on Figure 2-2.

Surface topography across parts of Sites 6 and 7 slopes toward Site 5. The slope across Site 5 is about
3 percent. Stormwater collecting in the vicinity of Site 5 is designed to be discharged through two
stormwater drain and is then piped underground to OF11 at the south-central base property boundary.
OF11 also collects surface runoff in the form of sheet flow from Area B. From OF11, stormwater flows to

the south in a subsurface channel for 500 feet where it is discharged to a surface concrete channel.
The geology of Area B consists of a thin veneer of residual soils overlying sedimentary bedrock of the

Stockton Formation. The soils consist primarily of silt and clay, with some sand, and extend to an

average depth of about 10 feet bgs. Soils at Site 5, primarily silt loam with slow to moderate permeability,
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extend to depths of 4 to 14 feet, where weathered bedrock is encountered. Soils at Sites 6 and 7 primarily
consist of silt and clay with minor amounts of sand and extend to an average depth of 10 feet bgs, where
a transition to weathered bedrock begins. Competent bedrock begins at a depth of 10 to 20 feet. The
bedrock surface within Area B slopes gently to the south and southeast, mimicking ground topography.

The overall direction of groundwater flow across Area B is to the south.

2.2.2 Land and Resource Uses

Site 5 is located in the southeastern portion of the former NAWC and is within the enlisted personnel
housing area that has been retained by the Navy as part of the Willow Grove base. The 2005 Base
Realignment and Closure Commission targeted Willow Grove for closure, and this housing area is
scheduled to be vacated soon and will subsequently be transferred out of DoD ownership. There is no

definite timetable for this transfer; however, it is expected to occur prior to the next five-year review.

The area of Sites 6 and 7, located within Warminster Township, is currently undeveloped and consists of
open space covered with grass, shrubs, and trees. There are no structures in the area of Sites 6 and 7 at
this time. The reuse plan developed by the FLRA and approved by Warminster Township and other
municipalities identifies the future use of the area of Sites 6 and 7 as recreational. Available information
suggests that residential use of the property is not reasonably anticipated, but limited industrial and

commercial use of Sites 6 and 7 may be possible.

The enlisted housing area is serviced by public water. The closest groundwater supply users are located

about 0.5 mile from Area B and are not immediately downgradient.

2.2.3 History of Contamination

Site 5

Site 5, which is located within the enlisted personnel housing area, was initially reported in the Navy
Shore Facility Fact Form. Site 5 reportedly consisted of up to eight trenches used for the disposal of
demolition wastes, paint, solvents, scrap metal, aircraft paints, cans, and asphalt. The trenches were
reportedly operated from 1955 to 1970 and were approximately 12 feet by 70 feet by 8 feet in dimension

and were covered with 2 feet of fill, graded, and seeded.

Sites 6 and 7

Sites 6 and 7 are located within the same area north of Site 5. Site 6 was reportedly used for disposal of
unknown quantities of waste paints, solvents, oil, flammable wastes, grease trap waste, and demolition
debris from 1960 to 1980. These materials were reportedly disposed of in pits excavated by backhoe

through general dumping and backfilling throughout the area. Site 7 reportedly consisted of two disposal
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trenches used from 1950 to 1955 to receive sludge from the wastewater treatment plant. The trenches
were reportedly 100 feet long by 12 feet wide and 8 feet deep, with an estimated potential capacity of 356
cubic yards each. The trenches were reportedly backfilled with fill after each dumping episode. Upon site
closure in 1955, the trenches were covered with 2 feet of soil, graded, and seeded. The area of Sites 6
and 7 was also used for the disposal of demolition and construction debris from the mid-1950s to the
1970s. Large quantities of concrete and asphalt from demolished runways and parking aprons were
deposited over part of the area of Sites 6 and 7. The area of debris deposition is now partly covered by a
woodlot.

2.2.4 Initial Response and Basis for Taking Action

Initial investigations of Area B, consisting of the installation and sampling of shallow overburden wells,
were performed in 1982. RI work addressing Area B was conducted in several phases. Field work
included soil gas sampling, geophysical surveys, surface soil sampling and analysis, subsurface solil
sampling and analysis, and a wetlands assessment. The subsurface studies included drilling soil borings to
determine subsurface conditions. In addition, surface water and sediment sampling and analysis were
conducted to evaluate the potential impacts of Area B on surface water and sediment within the unnamed

tributary of Southampton Creek.

The following sections briefly summarize the investigations and pre-ROD response actions for Area B at
the former NAWC Warminster.

Phase | (1989 - 1991): Area B Phase | RI activities were similar in scope to those in Area A and included
a cursory soil gas study and electromagnetic survey to better define the disposal site boundaries and
potential source areas. Limited test pitting was also conducted to delineate the disposal areas. Shallow
and overburden wells were installed and sampled to characterize groundwater quality and to determine
groundwater flow direction. An air sampling program was also performed to evaluate the potential for

atmospheric contamination in nearby residences.

Phase Il (1992 - 1993): Phase Il RI/FS work was similar to that in Area A and included installing
additional overburden and shallow bedrock monitoring wells; sampling and analyzing groundwater, surface
water, sediment, and soil samples; and evaluating aquifer characteristics through water level monitoring and
a pumping test. Several off-base well samples were also collected for analysis. Groundwater-related RI
and FS reports for OU-1, which was defined as contaminated overburden and shallow bedrock
groundwater attributable to Area A and Area B at the base, were released in April 1993. Based on TCE
concentrations in three monitoring wells slightly in excess of the MCL, the Phase Il Rl and FS reports

projected the presence of a TCE contamination plume attributable to Area B.
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Focused RI for Groundwater (1993 - 2000): Focused RI activities involved investigation of groundwater
conditions within and downgradient of Sites 5, 6, and 7 and was similar to the Area A focused groundwater
scope of work. Activities included installing and sampling monitoring wells at multiple depths in and around
Area B. Groundwater quality trends and hydrogeologic characteristics within the study area were evaluated
to further define the nature and extent of the contamination and potential migration patterns. Water level
studies and pumping tests were performed to better define the nature of the hydrogeologic setting. Based

on this work, a final Rl Report for Area B groundwater (designated as OU-1B) was released in July 2000.

Phase Il (1995 - 1999): The Phase Il Rl objective was to characterize sources of contamination,
primarily soil and wastes at known and potential waste disposal sites. Phase Il Rl work within Area B
was similar to that conducted for Area A and consisted of soil gas and electromagnetic studies to define
potential source and/or disposal areas, surface and subsurface soil sampling, and sampling of area streams
and sediments. The Phase Il Rl did not address groundwater. The draft Phase Il Rl Report was issued in
November 1996.

Based on the findings of the draft Phase Il Rl Report, a supplemental Rl was performed at Sites 6 and 7
in 1997 to support limited removal actions for these sites. In November 1999, a final RI report was issued
for soil/waste at Sites 6 and 7 (designated as OU-7). This report considered the previous Rl work and
characterized conditions at Sites 6 and 7 after removal actions. Following the removal actions, Rl and FS

reports for Sites 6 and 7 were prepared in 1998.

A supplemental soil investigation was conducted for Site 5 in December 1999, and the RI Report for Site

5 soils and Area B surface water and sediment (designated as OU-10) was submitted in July 2000.

2.25 Nature and Extent of Contamination

2251 Site 5 Soil

The potential sources of contamination at Site 5 include several disposal trenches. Based on
observations during the RI, the general area of Site 5 was used for subsurface disposal of waste and
placement of fill material. Based on data from soil borings, buried waste materials occur from 2 to 10 feet
bgs. Fill material placed at Site 5 occurred at 3.5 to 8 feet bgs. Wastes were found north, east, and
south of Building 401 and west of Building 403. The wastes included ash, wood, glass, cardboard, paper,
tree limbs, roots, brick fragments, wire, charcoal, and scrap metal pieces in a matrix of fill material. Waste
observations suggest that subsurface disposal did occur as reported; however, the pattern of subsurface
wastes observed during the RI, apparently scattered within the subsurface area of disposal, suggested
that the wastes were either not disposed of in linear trenches or that the contents of the trenches had

been moved since placement.
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Based on the RI for Site 5 soil and OU-10, lead, copper, and vanadium were the inorganics detected at
concentrations greater than preliminary SSLs protective of residential use in more than one soil/waste
sample. The organics detected in more than one soil/waste sample at concentrations greater than
residential SSLs were Aroclor-1254 and benzo(a)pyrene. Numerous sediment screening criteria

protective of aquatic life were exceeded in sediment potentially impacted by Area B.

2.25.2 Sites 6 and 7 Soil

The primary findings of the RI with regard to site conditions after completion of the Sites 6 and 7 removal

actions are as follows:

e Disposal activities occurred over an area of approximately 5 acres. Although discrete disposal
locations such as pits or trenches were found within the site, materials related to disposal activities,
including waste, residuals associated with waste, and/or fill materials, were found throughout the

5-acre site.

e Although not significantly elevated, site-wide surface soil concentrations of chromium and thallium
were greater than background concentrations. Organic compounds were not detected at significant

concentrations or frequencies in surface soil.

e Site-wide surface soil also contained elevated concentrations of metals apparently related to disposal
activities, including chromium, thallium, cadmium, iron, and lead. No organic compounds were
detected at significant concentrations or frequencies. Elevated concentrations of TCE, PCE, and
PCBs detected prior to removal actions were excavated and disposed of during these response

actions.

e Concentrations of metals in subsurface soil were greater within three zones, identified as Zones 1, 2,

and 3, which apparently included the discrete pits or trenches used for disposal of waste.

e VOCs were not detected in groundwater in the area at concentrations that exceeded groundwater
protection criteria. These data suggest that response actions met the objective of removing soil

known to present threats to groundwater quality.

2.2.5.3 Area B Stream

Area B surface water sample results were compared to AWQCs protective of aquatic life developed

pursuant to the federal Clean Water Act. The manganese concentration in one surface water sample
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exceeded the AWQC. Many Area B sediment sample results exceeded available screening criteria
indicative of a potential risk to ecological receptors. Exceedances at multiple sample locations were found
for a group of PAHSs. Other organics detected at high concentrations were DDT and n-
nitrosodiphenylamine. Aroclor-1260, a PCB, was detected at 1,900 pg/kg in a sample from the drainage
swale receiving flow from the area of Building 108; however, Aroclor-1260 concentrations in three
subsequent samples from this swale ranged from 270 to 580 pg/kg.

2254 Area B Groundwater

The results of RI activities for Area B groundwater, including work performed since the interim RI, were
included in a final Rl Report dated May 2000. Based on the results of the final RI, it was determined that
although there were low concentrations of TCE in Area B groundwater, there was no discernible plume
that exceeded the MCL of 5 pg/L, and subsequent investigations supported this conclusion. During the
RI, inorganic analysis of unfiltered (total metals) and filtered (dissolved metals) samples detected a variety
of metals, but the detections were not considered indicative of a pattern that would suggest a release from
Area B. A review of Rl data also found no information suggesting that Area B groundwater would

adversely impact surface water quality.

2.2.6 Assessment of Risks

2.2.6.1 Site 5 Soil

A risk assessment was conducted to estimate potential risks posed to human health by Site 5 soil and
Area B surface water and sediment (OU-10) if no action was taken. For Site 5 soil, the assessment was
conducted assuming residential use of the property. In addition, although industrial use of the property
was not reasonably anticipated, potential risks under industrial use were also assessed. The area of Site

5 is expected to continue to be used for residential purposes.

The maximum carcinogenic risk estimated by the risk assessment was 1.2 x 10, within the acceptable
risk range, for a lifetime resident exposed to subsurface soil. Therefore, carcinogenic risks associated
with both surface and subsurface soil were acceptable. Non-carcinogenic risks posed by surface soil to
residential children and adults were considered acceptable (less than 1.0) on a target-organ basis, and
non-carcinogenic risks posed by subsurface soil at Site 5 were also acceptable. An evaluation was also
performed to determine if groundwater quality was threatened by Site 5 soil. Contaminant concentrations
in Site 5 soil were compared to USEPA SSLs protective of groundwater quality. Only thallium, silver, and
methylene chloride exceeded these criteria. However, the final ROD for Area B groundwater determined
that no substances in Area B groundwater presented an unacceptable risk; therefore, Site 5 (OU-10) soil

was determined not to present a threat to groundwater quality.
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2.2.6.2 Sites 6 and 7 Soil

As part of the RI for OU-7, a risk assessment was conducted with available data to estimate the potential
risks to human heath posed by soil associated with Sites 6 and 7 after the removal action. To assess

these risks, hypothetical residential and recreational exposure scenarios were evaluated.

Analytical results for surface and subsurface soils were evaluated to estimate risks associated with the
recreational use planned for the property. Although not reasonably anticipated, risks were also estimated
for potential residential land use. Under recreational land use, site-wide surface soil was estimated to
present a carcinogenic risk of 2.0 x 10, and HIs for non-carcinogenic risks were less than 1. In each

case, no unacceptable risk was identified.

Although exposure to subsurface soil is not currently occurring, an evaluation was conducted to estimate
the risk presented by subsurface soil in the event that these soils are displaced to the surface during
recreational use of the property. In this case, the total carcinogenic risk presented by site-wide
subsurface soil for recreational use was 1.0 x 10, within the acceptable range. For non-carcinogenic
risk, the HI for chromium in site-wide subsurface soil was estimated to range from 1.0 to 4.2. As a result,
non-carcinogenic risks associated with site-wide subsurface soil were considered to be unacceptable.
Risks associated with subsurface soil within three separate locations in the vicinity of Sites 6 and 7
(Zones 1, 2, and 3) were also estimated. The total carcinogenic risk for each zone was acceptable. With
regard to non-carcinogenic risks, the three zones had Hls in exceedance of 1.0, with the greatest risk in

Zone 3. As aresult, non-carcinogenic risks for each zone were estimated to be unacceptable.

Assuming residential land use, the risks were generally similar to those associated with recreational land
use, with two primary exceptions. Both carcinogenic and non-carcinogenic risks associated with surface
soil were estimated to be unacceptable. In this case, the HI for chromium was estimated at 6.47, and the
HI for thallium was estimated at 1.22. In addition, with regard to subsurface soil, thallium and iron were

also found to present unacceptable non-carcinogenic risk.

In summary, site-wide subsurface soil presented an unacceptable risk under the planned recreational use
if these soils were excavated or brought to the surface by other means. In addition, although residential
use is not reasonably anticipated, site-wide surface soil presented an unacceptable risk under this use

scenario.
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2.2.6.3 Area B Surface Water and Sediment

An evaluation of potential risks posed to children by surface water and sediment impacted by Area B
found that carcinogenic and non-carcinogenic risks were within the acceptable range. An ecological risk
assessment was also performed to identify whether Area B surface water and sediment presented a
potential for adverse impact to aquatic and semi-aquatic receptors. The focus of the ecological risk
assessment was a portion of Southampton Creek and its headwaters that receive runoff, channelized
stormwater, and discharges from Area B. The discharges from the stormwater collection systems within
Area B comprise a substantial portion of the flow at the headwaters of the creek. Surface water
downstream of Area B was estimated to present a very low potential risk. Sediment downstream was

estimated to present a low to moderate potential risk to both aquatic and semi-aquatic receptors.

2.2.64 Area B Groundwater

The interim ROD for OU-1 estimated that Area B groundwater presented a maximum incremental
carcinogenic risk of 8.4 x 10, and non-carcinogenic risk was estimated to correspond to a maximum Hl
of 28. The primary contributors to the carcinogenic risk were identified as TCE, PCE, carbon
tetrachloride, and arsenic, and contributors to the non-carcinogenic risk were identified as arsenic,
barium, cadmium, and manganese. The calculation of these risks incorporated the results of unfiltered
groundwater analyses; however, the interim Rl suggested that metals concentrations in unfiltered
samples may be less than or comparable to background levels and not attributable to releases from Area
B. During the interim RI, TCE concentrations exceeded the MCL of 5 pg/L in three shallow bedrock

monitoring wells.

The final RI for OU-1B re-evaluated risks based on data generated after the interim RI. Although Area B
groundwater was not known to be used, the risk assessment assumed that this groundwater may
potentially be used by residents for domestic purposes. The revised assessment estimated a
carcinogenic risk of 1.8 x 10 for potential future residential groundwater user, within the acceptable
range. Since the interim RI, TCE was detected at concentrations of 5 to 12 pg/L in two monitoring wells,
exceeding the MCL of 5 pg/L. However, the RI concluded that there was no continuous discernible plume
of TCE that exceeds the MCL. Based on this conclusion, TCE in Area B groundwater did not present an
unacceptable risk. The non-carcinogenic risk was found to correspond to an HI of 4.1, exceeding the
acceptable HI of 1.0. Manganese was the primary contributor to the non-carcinogenic risk, with an HI of
3.52. A review of Rl data found that manganese concentrations of concern were present in one well
cluster and were less than background concentrations identified in the Phase Il Rl. Based on this review,
the manganese concentrations did not appear to be attributable to Sites 5, 6, and 7, and Area B

groundwater did not present an unacceptable non-carcinogenic risk.
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2.2.7 Area B Pre-ROD Response Actions

OU-1: At the end of the Phase Il RI, an interim remedy ROD was signed for OU-1 in September 1993
documenting the selection of an interim remedy to minimize the migration of contaminated groundwater
while additional studies were performed to determine the full nature and extent of groundwater
contamination. The interim ROD included pumping and treating Area B groundwater (as well as Area A
groundwater), with continued periodic testing of groundwater in monitoring wells and other wells near the

base over a 30-year period.

In December 1994 and January 1995, the Navy installed two planned extraction wells and six observation
wells downgradient of Sites 5, 6, and 7 and within the projected TCE plume. The two planned extraction
wells were sampled while pumping tests of various durations were performed. No TCE or other
contaminants were detected at concentrations greater than MCLs in the pumped water. After completion
of the extraction well yield tests and hydrogeologic investigation report of 1995, contaminant trends were
evaluated, and it was concluded that TCE concentrations in the well with the maximum concentrations of
TCE (up to 13 pg/L) appeared to be stable and that TCE concentrations were either not detected or were
consistently less than the MCL in downgradient monitoring wells. Considering this contaminant trend along
with extraction well results, a decision was reached to discontinue the plan to pump Area B groundwater but
to continue monitoring and conduct additional investigations during Area B source investigation and removal

activities, in accordance with the interim ROD.

In accordance with the interim ROD, Area B groundwater was regularly monitored between 1994 and
2000 as part of a base-wide groundwater monitoring program that included 14 rounds of groundwater

monitoring in and downgradient of Area B.

OU-2: Following the Phase Il RI, the Navy performed sampling of off-base drinking water wells in the
vicinity of NAWC Warminster, and results indicated that, at several residences, groundwater had
concentrations of VOCs greater than MCLs. Beginning in April 1993, the Navy provided bottled water
and installed water treatment systems at these residences despite the lack of clear evidence that the
Navy was responsible for the elevated contaminant concentrations of concern. In the summer of 1994,
USEPA and the Navy connected homes in the Casey Village Area (located south of Area B) to the WTMA
and Upper Southampton Water and Sewer Authority public water supply systems. This remedial action
was designated as OU-2. Due to the time-critical nature of the remedial action, a ROD was not issued for
Ou-2.

OU-7: Based on Phase Il RI findings, including the results of several supplemental investigations, the Navy

conducted a response action at Sites 6 and 7 between May 1997 and September 1997. Actions included

the excavation and off-site disposal of about 3,700 tons of soil and debris from three discrete excavations
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and the removal of construction debris and concrete from the surface area. Contaminated soil and wastes
excavated during this action included potential source areas for groundwater contamination. The removed
soil contained elevated concentrations of TCE and PCE. The excavations extended in depth to the bedrock
surface and laterally to the point where sample analysis confirmed the lack of contamination greater than

action levels protective of groundwater quality.

Final Rl and FS reports were issued for OU-7 in November 1998 and December 1998, respectively. The
ROD for OU-7 was signed in June 2000.

2.3 AREA C

2.3.1 Physical Characteristics

Area C includes Sites 4 and 8 and nearby locations where hazardous substance releases may have
resulted in groundwater contamination, which has been identified both on and off base in this area. Area
C has been divided into four OUs. OU-2 addresses contamination of domestic well water for residences
near the base, OU-3 consists of contaminated Area C groundwater, OU-5 addresses soil, surface water,
and sediment associated with Site 8, and OU-6 addresses soil, sediment, and surface water associated

with Site 4. Site locations in Area C are shown on Figure 2-3.

Area C is in a gently to moderate rolling area located adjacent to Kirk Road and Newtown Road in the
north-central portion of the former NAWC. The sites of concern cover approximately 10 acres. Ann’s
Choice Retirement Community was built over much of Area C following closure of the base. Scattered
single-family houses and two local parks are just north of Area C. Two unnamed tributaries of Little

Neshaminy Creek, just north of the base boundary, collect drainage from Area C.

Soils observed within Area C during RI activities ranged from 2 to 15 feet in thickness. Soil types included
orange-red, brown, and maroon-red mixtures of silt, clay, and sand, with finer-grained soils dominant. Site 4
soils are classified as Duncannon silt loam and Chalfont silt loam, and Site 8 soils are mapped as Urban
Land-Lansdale Complex, indicating that these soils were reworked from their natural state. Area C soils
overlie highly weathered bedrock that is encountered at approximately 5 to 15 feet bgs. The weathered
bedrock gradually transitions into competent bedrock that belongs to the Stockton Formation, which within
Area C comprises a multi-aquifer system of relatively discrete water-bearing zones separated by thicker
less-permeable zones. As stated above, groundwater occurrence and movement through the Stockton
Formation is primarily through secondary porosity (fractures) that exist within the rock mass. Some minor
primary porosity, especially in the sandstone units, also contributes to groundwater occurrence and

movement. The overall groundwater flow direction beneath Area C is generally to the north and northwest.
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2.3.2 Land and Resource Uses

As stated above, Ann’s Choice Retirement Community was built over much of Area C primarily in the vicinity
of Site 8. Residential development for Ivyland Borough has occurred west of Site 8, and other adjacent
property in the vicinity of Site 4 is used for open-space recreational land use (i.e., park land) by
Warminster Township. WTMA operates a supply well (Well 13) located about 1,700 feet north of Area C.
A few private drinking water wells are also located northwest and northeast of Area C; the nearest active

private well is about 500 feet northeast of Site 4 and the base boundary.

2.3.3 History of Contamination

Site 4

Site 4 is a 7-acre grassy area just north of the former main runway and just south of Kirk Road. Site 4 is
the largest of the NAWC Warminster waste disposal locations and is less than 100 feet from the facility
boundary. The Navy initially reported Site 4 as a disposal site in a Navy Shore Activity Disposal Fact
Form in 1980. The site reportedly was operated from 1966 to 1970. A review of historical aerial
photographs initially verified the presence of at least two trenches at Site 4 and indicated that Site 4 was
active through 1973. Several trenches on the site reportedly were used to dispose of non-industrial solid
waste, paints, waste oils, waste metals, construction debris, solvents, and sewage sludge from the

sewage treatment plant.

Site 8

As reported by the Navy, Site 8 was used as a 2-acre fire-training area from 1961 to 1988. The fire-
training activities were conducted at the northeastern end of the old runway located in Area C and
involved pouring contaminated jet fuels onto a runway area that was contained by berms. The fuel was
then ignited and extinguished to simulate fire-fighting procedures. In addition, an area of the runway
immediately south of the fire-training area was used to test the resistance of aviation suits to fire. This
area consisted of a corrugated metal building (Structure S1) where flight suits were passed through
flames to test the durability of the suits. Although it was not initially reported as a disposal site, the former

location of this test area is considered to be part of Site 8.

2.3.4 Initial Response and Basis for Taking Action

Initial investigations of Area C were performed in 1982 and consisted of installing and sampling shallow
overburden wells. RI activities addressing Area C was conducted in several phases. Field work included
soil gas sampling, geophysical surveys, surface and subsurface soil sampling and analysis, and wetlands
assessment. Subsurface studies included drilling soil borings and excavating test pits to determine

subsurface conditions. In addition, surface water and sediment sampling and analysis were conducted to
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evaluate the potential impacts of Area C on nearby surface water and sediment. A series of groundwater
investigations was also performed as part of Phase | and Phase Il Rl work and as part of the focused RI for

Area C groundwater.

The following sections briefly summarize the investigations and pre-ROD response actions for Area C at
NAWC Warminster.

Phase | (1989 - 1991): Area C Phase | RI activities were similar in scope to Areas A and B.

Phase Il (1992 - 1993): Phase Il RI/FS work was similar to Areas A and B. For Area C groundwater, the
Phase Il RI included the installation of additional monitoring wells, sampling of groundwater, and

performance of hydraulic tests to assess aquifer characteristics. One off-base well was also sampled.

Focused RI for Groundwater (1993 - 1994): The Area C focused groundwater scope of work was similar
to Areas A and B and involved investigation of groundwater conditions within and downgradient of Sites 4
and 8. Based on this work, separate Rl and FS reports were submitted for Area C groundwater in August

1994. A schematic design for shallow groundwater remediation was completed in July 1994.

Phase IIl (1995 - 1999): The Phase Ill Rl objectives and field work were similar to those for Areas A and
B and included further investigation of the nature and extent of potentially contaminated soil, buried
wastes, surface water, and sediment associated with this area. An Engineering Evaluation/Cost Analysis
(EE/CA) was prepared to help support a removal action for Site 4 (designated as OU-6) in July 1995. A
supplemental study for Site 8 was conducted between July 1998 and March 1999 to complete RI work for
this site. The RI report for Site 8 soil, surface water, and sediment (designated as OU-5) was issued in
August 1999.

Source Area Investigation (2007): Prior to the 2007 investigation, elevated PCE concentrations (up to
approximately 300 ug/L) were detected in a relatively hew monitoring well in Area C (HN-23A) during
long-term performance monitoring. HN-23A is 60 feet deep with a fracture zone at a depth of
approximately 52 feet (the primary water-yielding zone). In 2004, ECOR Solutions Inc., injected 30
gallons of HRC®, a proprietary liquid that releases lactic acid to promote anaerobic biodegradation of
chlorinated ethenes in groundwater, into HN-23A in an effort to reduce PCE concentrations. The primary
objectives of the Area C Source Assessment were to delineate the extent of groundwater contamination
in the vicinity of HN-23A and to characterize any contaminant source areas identified. The main

conclusions of the 2007 source area investigation (Tetra Tech, 2007) were as follows:
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e A plume of PCE-contaminated groundwater is present across the study area, extending north to the
vicinity of Kirk Road. The plume extends upgradient of HN-23A to the vicinity of the nearby Ann’s
Choice retirement community residence building based on the presence of significant PCE
concentrations in HN-103S. The OU-3 extraction system is well positioned to capture the

contaminant plume.

¢ No residual source for the PCE contamination was found within the area of investigation. Based on

the data collected, the original source was likely located somewhere south of HN-23A.

e Plume concentrations appear to be declining, based on decreasing PCE concentrations in the most
contaminated well (HN-23A) from a historical maximum of 300 pg/L to approximately 120 ug/L. The
role of the 2004 HRC® injection into HN-23A in reducing concentrations is uncertain.

The recommendation based on the results of the investigation was continued monitoring.

2.35 Nature and Extent of Contamination

2351 Site 4

Although the RI for OU-6 also characterized the conditions at Site 4 prior to the removal action, the
primary objective of the Rl was to characterize conditions after the removal action. The findings of the RI
were as follows:

¢ No visible wastes remain on site.

e The remaining contaminant concentrations in soil were less than soil cleanup levels established prior

to the action.

e Site 4 did not appear to be a past or current source of Area C groundwater contamination.

e Contaminant releases from Site 4 to downstream surface water and sediment have not produced

observable impacts on the subject stream.

2.35.2 Site 8

The RI Report for OU-5 characterized the nature of the site prior to and after the removal action. The

primary findings of the RI after the removal action were as follows:
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e The removal action significantly reduced lead concentrations in Site 8 soil.

e Soil sampling results suggested that Site 8 is not a past or present source of Area C groundwater

contamination.

e PAHs were the organic compounds detected in Site 8 soil at significant frequencies and

concentrations. PAHs are commonly associated with burning activities.

¢ With the exception of the lead concentrations addressed by the soil removal action, metals were not

detected at concentrations greater than background levels at significant frequencies.

e Concentrations of organics and metals in surface water and sediment associated with Site 8 were

found to be only slightly greater than background levels.

e Low levels of compounds commonly associated with fuels were detected in both surface and

subsurface soils at Site 8.

2.3.5.3 Area C Groundwater

The findings of the RI with respect to contaminated groundwater in overburden and shallow bedrock

aquifers attributable to Area C were detailed in the OU-3 RI Report. The primary findings were as follows:

¢ PCE was detected in 10 of 34 monitoring wells sampled at concentrations ranging from 1 to 29 pg/L.
In addition, acetone was detected in 9 of 24 monitoring wells at concentrations ranging from 8 to

74 pg/L. These were the only organics detected at significant concentrations or frequencies.

e Groundwater samples from wells in Area C contained manganese, arsenic, antimony, beryllium, and
thallium at concentrations that resulted in elevated estimated risks. With the exception of thallium,

concentrations of these metals appeared to be less than or consistent with natural background levels.
e Groundwater flow from Area C within overburden and shallow bedrock is to the north.
e PCE attributable to Area C has migrated north to residential wells along Kirk Road. In addition,
2 ug/L of PCE was detected in a monitoring well located 800 feet north of Area C. The affected

residences were provided with water treatment systems and were connected to a public water supply

under remedial actions conducted by the Navy and USEPA.
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e The specific locations of the releases of organic groundwater contaminants and elevated

concentrations of inorganics are unknown.

2.3.6 Assessment of Risks

As part of the RIs for OU-5 and OU-6, risk assessments were conducted with available data to estimate
the potential risks to human health and the environment posed by soil, sediment, and surface water
associated with both Site 4 and Site 8 after the respective removal actions. To assess these risks,
hypothetical residential and recreational exposure scenarios were evaluated. A human health risk

assessment was also performed for Area C groundwater.

23.6.1 Site 4

Following the removal action, the RI risk assessment found the HI for exposure to Site 4 soil to be
significantly less than 1.0 for child and adult receptors under both residential and recreational land use,
indicating that no adverse non-cancer effects were expected from exposure to soil at Site 4. The
incremental carcinogenic risk for the residential child was 1.05 x 10, and the incremental cancer risk for
a recreational user was 5.3 x 10”. These carcinogenic risks were within or less than the acceptable risk

range.

2.3.6.2 Site 8

The RI risk assessment for Site 8 found that maximum carcinogenic risk would occur if lifelong residential
exposure to surface soil was assumed. In this case, the total incremental carcinogenic risk was
determined to be 2.94 x 10, which is within the acceptable range. In assessing non-carcinogenic risks
posed by Site 8 soil, the maximum HI of 0.6 was associated with exposure of a residential child to surface
soil. This value is less than the acceptable level of 1.0. The assessment of risk posed by lead in Site 8
soil found that the estimated percentage of children with a blood-lead level greater than 10 micrograms

per deciliter (ug/dL) was 0.35 percent, which is less than the protective level of 5 percent.

Estimated cancer and non-cancer risks for human receptors under a recreational scenario were found to
be acceptable for downstream surface water and sediments. These findings indicated that sediment and
surface water associated with Sites 4 and 8 do not present a threat to human health. The ecological risk
assessment did not indicate that the stream downstream of Sites 4 and 8 was threatened by
contamination related to these sites or Area C. No apparent stress on aquatic species was observed
during the RI.

2-26 CTO WE23



Finally, an evaluation of Site 4 and Site 8 soil data indicated that these sites did not present a threat to

groundwater quality.

2.3.6.3 Area C Groundwater

The risk assessment for contaminated Area C groundwater found that the carcinogenic risk for
hypothetical exposure to this groundwater was 1.2 x 10™. The carcinogenic risk associated with PCE, the
only organic contaminant contributing to this risk, was 3.1 x 10°. The carcinogenic risks for arsenic and
beryllium were calculated at 8.7 x 10” and 3.3 x 10”, respectively. However, the detected concentrations
of arsenic and beryllium may be attributable to natural geologic conditions. Although the overall
carcinogenic risk attributable to groundwater contaminated by Area C could potentially be considered
acceptable, PCE was detected in residential wells formerly used for drinking water and bathing purposes

at concentrations ranging up to 31 pg/L, in exceedance of the MCL of 5 pg/L for PCE.

The total HI and individual chemical HIs were calculated using unfiltered monitoring well sample results.
Using these data, the total HI was determined to be significantly greater than 1.0, primarily due to
elevated concentrations of manganese downgradient of Site 5, and to a lesser extent, antimony and
thallium in wells elsewhere in Area C. However, manganese and antimony are naturally occurring, and

detected concentrations may be within background ranges.

2.3.7 Area C Pre-ROD Response Actions

OU-2: Following Phase II, the Navy performed sampling of off-base drinking water wells in the vicinity of
Area C. In 1994, USEPA and the Navy connected homes along Kirk Road to the WTMA water supply

system.

OU-5: Based on Phase Il RI findings, including the results of several supplemental investigations, the
Navy determined that lead concentrations in certain surface soil at Site 8 presented an unacceptable risk
to human health. The soils of concern were located adjacent to the western side of the runway Structure
S1, the former flight suit test area. In response, the Navy completed a time-critical removal action at Site
8 in February 1999, eliminating the unacceptable risk associated with lead-contaminated soil. An Action
Memorandum for the removal action was prepared and signed in February 1999. This action included the
excavation and removal of soil with elevated lead levels and disposal in an off-base landfill. Sampling
was conducted after the action to ensure removal of the soils of concern. Based on the results of this

sampling, an NFA ROD for OU-5 was signed in September 1999.

OU-6: Based on the results of the investigations summarized in the EE/CA, the Navy determined that soil

at Site 4 presented an unacceptable risk to human health and the environment. In response, the Action
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Memorandum for the Site 4 removal action was signed in June 1996. The Navy began excavating
trenches at Site 4 in August 1996. More than 22,000 tons of soil and debris were excavated and
transported to an off-base landfill. Waste/soil characterization sampling and analysis were performed
before, during, and after excavation work. Excavation continued until bedrock was encountered or until
the contaminated soil was removed. The excavated areas at Site 4 were backfilled with clean fill material,
covered with 4 inches of topsoil, graded, and seeded. A vegetative cover was established over the
disturbed areas. The excavation work was completed in December 1996, and remaining site restoration
work was finished in July 1997. An NFA ROD for OU-6 was signed in June 2000.

2.4 AREA D

2.4.1 Physical Characteristics

Area D includes former NAWC property west of Jacksonville Road, outside Area A, and a smaller area
east of Jacksonville Road (see Figure 2-4). Area D was divided into two OUs, OU-4 consisting of
contaminated Area D groundwater, and OU-8 consisting of Area D soil. There are no surface water bodies
within Area D. The majority of the area is covered with pavement and/or buildings. Surface water runoff and
water from roof drains enter a series of on-base stormwater collection and management structures. The
majority of stormwater from Area D drains to the north toward Area A and discharges to an unnamed tributary
to Little Neshaminy Creek. Surface water runoff from the southwestern part of Area D drains to the south

and discharges to the Warminster Township stormwater system.

2.4.2 Land and Resource Uses

OU-8 is located in the western portion of the former NAWC, west of Jacksonville Road and north of Street
Road. The area consists of industrial and office-type buildings, parking lots, and paved roadways. The
property was transferred to the FLRA and local municipalities under an economic development
conveyance (EDC) in August 2000. The reuse plan for this area, prepared by the FLRA and approved by
the local municipalities, identified light industrial use as the designated use for this land, and the area is

currently being used for an industrial office park complex.

2.4.3 History of Contamination

Area D was not reported as a disposal area but was identified as an area where contaminant releases to
groundwater may have occurred. The largest buildings used by the Navy in Area D were Buildings 1 and
2 east of Jacksonville Road and Building 4 west of Jacksonville Road. Brewster Aeronautical
Corporation, the owner of the property before the Navy, constructed the three buildings as aircraft
hangers in 1942. The laboratories necessary to support associated research and development

operations were constructed within Buildings 1 and 2, and Building 4 was continually used as an aircraft
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hangar. Numerous other support facilities were also constructed throughout Area D. The Navy operated
the research and development laboratories and support facilities until 1994, when the base was selected
for closure. The research and development operations ceased in 1996. During the period that aircraft
were assembled at the facility, the main assembly line, including parts fabrication and finishing, was
located within Building 1. Parts storage and sub-assembly lines occupied much of Building 2. The
fabrication, finishing, and assembly of parts and aircraft involved several metal shops where parts were

formed, treated, plated, and painted.

During the initial years of operation, liquid wastes generated within Area D were conveyed via sewer lines
to an on-base wastewater treatment plant built by Brewster and the Navy. The wastewater treatment
plant, which was operated by the Navy until base closure, is located north of Area D within Area A, and
accepted both sanitary and industrial wastes from facility operations. Industrial wastewater was
pretreated before it entered the sanitary wastewater treatment plant. Waste collection and transfer lines

serving the main building complex and the associated support buildings are located throughout Area D.

Groundwater contamination attributable to releases within Area D is addressed under OU-4. The primary
contaminant in Area D groundwater is TCE. An interim remedial action was implemented to address OU-
4. Although TCE was detected in Area D soil, no soil samples had TCE concentrations greater than the
USEPA SSL for protection of groundwater quality. These data indicated that Area D soils were not a
significant source of TCE in Area D groundwater. In addition, no other contaminants were determined to

present a threat to groundwater quality.

2.4.4 Initial Response and Basis for Taking Action

Groundwater investigations in Area D began in the late 1970s when TCE was identified in two on-base
supply wells located within Area D. The Navy initiated CERCLA RI work addressing Area D in 1994. A
series of groundwater investigations in several phases was also performed as part of focused RI for Area D

groundwater.

The following sections briefly summarize the investigations and pre-ROD response actions for Area D at
NAWC Warminster.

Focused RI for Groundwater (1993 - 2000): The Area D focused RI groundwater scope of work was
similar to the investigations for Areas A, B, and C and included evaluation of groundwater conditions
within and downgradient of Area D. In October 1996, the Navy issued an interim Rl Report that described
the nature and extent of Area D groundwater contamination based on information available at the time.
The interim RI found that groundwater in wells located within Area D contained TCE and other

substances at concentrations that presented unacceptable risk to groundwater users. The interim RI
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indicated that additional investigations were necessary to confirm the nature and extent of the subject
contamination. An interim FS was also completed in October 1996 to evaluate remedial alternatives for

minimizing migration of the contaminated groundwater while these investigations were completed.

Area D RI (1996 - 1998): The Area D RI objective was to characterize sources of contamination, primarily
soil and wastes, at potential waste disposal sites within the main building complex at the base, including
the hangar area east of Jacksonville Road. Other potential locations of contaminant releases within Area
D were investigated by the Navy as part of an Environmental Baseline Survey (EBS), conducted in
response to the requirements of BRAC and CERCLA Section 120(h).

Surface soil samples were collected at Buildings 15/130, where hazardous waste storage was permitted
under the Resource Conservation and Recovery Act (RCRA). Field investigations beneath buildings
consisted of a more limited number of soil borings and soil samples under Building 1 and 2. RI field work
consisted of soil gas surveys to detect chlorinated VOCs (including TCE), soil borings, and soil sampling.
Soil gas surveys addressed areas outside of the buildings, and the results of these surveys were used to
select exterior soil boring and sample locations. Exterior soil gas sampling stations were located, and
subsurface soil samples were collected along sewer lines, loading docks, railroad spurs, and
drainageways. The RI Report for Area D soil was released in September 1998. Based on the Area D RI

results for soil, an FS was not warranted.

2.4.5 Nature and Extent of Contamination

2.45.1 Area D Soil

Significant conclusions of the RI for Area D soil were as follows:

e Chlorinated VOCs were detected in soil gas samples collected at sampling stations throughout Area
D. The greatest concentrations and frequencies of elevated detections were along part of a sewer
line that conveyed industrial wastewater from Building 1, and to a lesser extent, in the vicinity of
Buildings 15 and 130. The subject sewer line had reportedly been damaged and subsequently

repaired.
e Concentrations of VOCs in soil samples collected in and around the Former Metal Plating Shop,
Building 1, loading docks at Buildings 15 and 130, and along the sewer line were less than

groundwater and human health protection criteria.

e Low concentrations of chlorinated VOCs, including TCE, were detected in soil samples collected

throughout the study area, including locations under Buildings 1 and 2. However, only one isolated
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sample result for PCE exceeded the groundwater protection criterion, and no results exceeded
human health protection criteria. Samples collected at depths below the surrounding surface soil did

not contain PCE at concentrations greater than screening criteria.

e Observations during performance of soil borings and other Rl data did not suggest the presence of

disposal areas or substantial releases of hazardous substances.

2.45.2 Area D Groundwater

Significant conclusions of the final RI/FS for Area D groundwater were as follows:

e Groundwater flow directions under non-pumping ambient conditions varied within the units. A

groundwater divide was present, resulting in groundwater flow to the northwest, north, and northeast.

e Groundwater in hydrogeologic units A and B were contaminated with VOCs. The detected TCE

concentrations exceeded the MCL and presented an unacceptable risk to human.

e Contamination was primarily in the area west of the main building complex and extending to the base
boundary. TCE concentrations ranged from 480 ug/L in well HN-32S adjacent to the building to
approximately 20 pg/L at well HN-33lI.

e Concentrations of contaminants in groundwater from unit C did not present a risk to human health or
the environment.

e Contamination patterns and groundwater flow data for hydrogeologic unit A indicated the presence of

an additional source of contamination not related to NAWC Warminster.
e The then-current extraction network, implemented as the interim remedy, contained the on-base
portion of the Area D-related TCE plume, and continued operation would control potential migration of

contamination and eventually restore the aquifer to its beneficial use.

e Based on site data, TCE concentrations greater than the MCL were projected to extend

approximately 200 feet and downgradient of the base boundary.

e Natural attenuation processes were projected to reduce off-base Area D-related TCE concentrations

to MCLs within 2 to 3 years following successful operation of the extraction well system.
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Historical and performance monitoring data indicated that Area D groundwater was contaminated with
VOCs. TCE was the major COC for Area D groundwater. Although other VOCs were present, their
concentrations were neither consistent nor greater than MCLs, with the exception of 1,1-DCE. These

data suggested an off-base source of the 1,1-DCE contamination.

2.4.6 Assessment of Risks

2.4.6.1 Area D Soil

As part of the RI for OU-8, a risk assessment was conducted to estimate the potential risks to human
health posed by Area D soil. The primary objective was to determine whether Area D soil might impact
groundwater quality to the extent that affected groundwater may present an unacceptable risk to human
health. The RI also assessed potential risks posed by incidental ingestion of and dermal contact with soil
sampled during the RI. Finally, the RI assessed whether the intrusion of contaminant vapors from

groundwater and soil into Buildings 1 and 2 may present an unacceptable risk to human health.

To assess the risk presented by Area D soil to groundwater, contaminant concentrations were initially
compared to screening criteria protective of groundwater quality. The screening criteria were
contaminant concentrations in soil that if exceeded may result in groundwater quality that presents an
unacceptable non-carcinogenic or carcinogenic risk. Contaminant concentrations in 1 of 129 soil samples
collected during the RI exceeded these screening criteria. An evaluation of Rl data for the area where
this sample was collected found the detected concentration was isolated and not representative of a
significant quantity of soil. As a result, soil characterized during the Rl was not expected to impact
groundwater quality to an extent that the groundwater presents an unacceptable health risk.

The human health risk assessment assessed risks from potential exposure via incidental ingestion of and
dermal contact with Area D soil characterized during the RI. Risks from exposure to subsurface soil
throughout Area D and both surface and subsurface soils in the area of Buildings 15 and 130 were
assessed. Risks were calculated for potential residential and industrial use and for construction workers.
The calculated His were less than 1.0 for subsurface soil in Area D and for surface and subsurface soils
in the vicinity of Buildings 15 and 130. In addition, incremental carcinogenic risks were calculated to be
within or less than the acceptable range. Based on these risk assessment results, incidental ingestion of
and dermal contact with Area D and Buildings 15 and 130 soil were not found to present an unacceptable
risk to human health. The assessment of the incremental carcinogenic risk posed by the potential

intrusion of VOC vapors into Buildings 1 and 2 estimated this risk to be less than the acceptable range.
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2.4.6.2 Area D Groundwater

The risk assessment for Area D groundwater was initially performed as part of the interim RI, which
concluded that Area D groundwater presented unacceptable carcinogenic and non-carcinogenic risks.
Primary contributors to the unacceptable carcinogenic risk were TCE, 1,1-DCE, arsenic, and beryllium,
and primary contributors to the unacceptable non-carcinogenic risk were TCE, manganese, iron, and
aluminum. In addition, TCE, aluminum, barium, beryllium, cadmium, iron, lead, and manganese were

detected in at least one well at concentrations greater than MCLs.

The final RI for OU-4 re-evaluated risks based on data generated after the interim OU-4 RI. Additional
sampling for metals was performed to determine whether metals concentrations were at background
concentrations or were due to releases from Area D. The results indicated that metals concentrations in

Area D groundwater were within background ranges for the base.

2.4.7 Area D Pre-ROD Response Actions

OU-4: At the end of the focused groundwater RI for Area D groundwater, an interim ROD for OU-4 was
signed in September 1997. The interim remedy documented in the ROD and completed by July 1999
included installing extraction wells and connecting these wells to the existing groundwater treatment
system. In April 2000, the Navy issued a final RI/FS for Area D groundwater that considered information
generated since the issuance of the interim RI/FS and performance monitoring information for the

operating interim pump-and-treat remedy.
OU-8: No CERCLA response actions for specific Area D sources were conducted; however, the Navy

removed several petroleum-related aboveground storage tanks and underground storage tanks within

Area D. Based on RI findings, a no-action ROD for OU-8 was signed in June 2000.
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3.0 OPERABLE UNITS 1, 1A, AND 1B

3.1 INTRODUCTION

Implementation of interim remedial actions at OU-1 began in approximately 1993, and implementation of
the final remedial action at OU-1A began in approximately 2000 and is ongoing. The ROD for OU-1B
documented the selected remedy of NFA. This five-year review includes an evaluation of approximately
11 years of data after the final OU-1A ROD and provides a current status update. This review is required
because OU-1A groundwater has contaminant concentrations that do not allow for unlimited use and

unrestricted exposure.

3.2 BACKGROUND AND SITE CHRONOLOGY

OU-1 was initially defined as the shallow contaminated groundwater attributable to Areas A and B, and an
interim remedy was implemented for this OU while RI activities continued to determine a final remedy.
Based on the results of additional RI activities, OU-1 was divided into OU-1A, contaminated groundwater
attributable to Area A (Sites 1, 2, and 3 and adjacent areas and the Impoundment Area), and OU-1B,
contaminated groundwater attributable to Area B (Sites 5, 6, and 7), and final remedies were determined
separately for OU-1A and OU-1B.

A list of important OU-1, OU-1A, and OU-1B historical events and relevant dates in the site chronology is

shown below. The identified events are illustrative, not comprehensive.

DATE EVENT
1989 to 1991 Basewide Phase | RI
1992 to 1993 Basewide Phase Il Rl and FS
April 1993 Phase Il Rl Report and Focused FS Report for OU-1
September 30, 1993 Interim OU-1 ROD signed
October 1, 1993 Final (Focused) RI/FS for OU-1A and OU-1B began
1993/1994 OU-1 remedial design
1995 Interim OU-1 actual remedial action construction
July 6, 1999 Interim OU-1 groundwater extraction and treatment system start up
January to April 2000 Final OU-1A remedial action construction
May 2000 Final RI for OU-1B
June 29, 2000 Final RI/FS for OU-1A completed
1994 to 2000 :))rléglraB n?)r(;lérr\(zr\:\éa;egggcl)gtig)riri‘rq\gR(gsb part of basewide monitoring
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DATE EVENT
September 6, 2000 OU-1B NFA ROD signed
September 27, 2000 OU-1A ROD signed
September 28, 2000 OPS for OU-1A signed
July 11, 2002 OU-1 interim remedial action completed
1999 to 2008 OU-1A remedial action quarterly performance monitoring
2007 - Present Groundwater investigations at CRC Industries
August 2007 Optimization Report
2008 to Present OU-1A remedial action semi-annual performance monitoring
June 2009 Updated O&M Manual for the OU-1A system
August 2009 Basewide LUCIP finalized
August 2010 Hydrogeologic CSM Update
October 2010 i\z’ng:dl’;;gr;ormance Monitoring Report for Fiscal Year 2010 at OUs
October 2010 Final SAP for LTM at OUs 1A, 3, and 4
1999 to 2011 (ongoing) ?X’a(r)tﬁr_lg’tgsdergba_lznual performance monitoring reports for OU-

OU-1, OU-1A, and OU-1B background information, including information about physical characteristics,
land and resource use, history of contamination, and initial response and basis for taking action, is

presented in Section 2.0.

3.3 REMEDIAL ACTIONS

3.3.1 Remedy Selection for OU-1

The interim ROD established the following Remedial Action Objectives (RAOs) for OU-1:

e Minimize the migration of contaminated shallow groundwater.

¢ Initiate aquifer restoration while further studies were performed to determine the full nature and extent

of contamination in these aquifers.

The interim remedy included the following major components:

e Installation, operation, and maintenance of an on-base groundwater extraction and treatment system.

e Discharge of treated water to an unnamed tributary of Little Neshaminy Creek or an unnamed

tributary of Southampton Creek.
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e Performance monitoring.

The OU-1 ROD did not specify groundwater cleanup concentrations for the interim remedy.

3.3.2 Remedy Selection for OU-1A

The September 2000 ROD established the following RAOs for the final OU-1A remedy:

o Prevent further migration of Area A groundwater that presented an unacceptable risk.

e Prevent use of Area A groundwater that presented an unacceptable risk.

o Restore Area A groundwater, where technically practicable, to usable standards and cleanup goals
established in the ROD.

The remedial action cleanup goals were the federal MCLs for each COC: TCE - 5 pg/L; PCE — 5 pg/L;
carbon tetrachloride - 5 pg/L; 1,1-DCE - 7 pg/L; cis-1,2-DCE - 70 pg/L; 1,1,2-TCA - 5 pg/L; vinyl chloride -
2 pg/L; chloroform - 80 ug/L; and benzene - 5 pg/L.

Groundwater data collected during the installation and operation of monitoring and extraction wells
identified the presence of DNAPL contaminants in bedrock within Area A. This DNAPL contains TCE and
potentially carbon tetrachloride and PCE at saturation levels within the bedrock fracture network and, to a
lesser degree, within the intergranular pores of the rock. This DNAPL zone contains groundwater that is
technically impracticable to restore to beneficial use. Because of the high concentrations of TCE and
potentially of carbon tetrachloride and PCE, a technical impracticability (TI) waiver was approved for this
area. The area where remedial action cleanup goals were determined to be impracticable to attain was
referred to as the Tl zone (see Figure 3-1). Federal and state ARARs associated with the restoration of
groundwater to drinking water standards for these three specific contaminants were waived within this Tl
zone. The waiver does not apply to the dissolved-phase contaminant plume (i.e., Area A groundwater
downgradient of the Tl zone) or to other compounds within the Tl zone. The Tl waiver and the OU-1A
ROD required that contamination associated with the Tl zone and the DNAPL present within the Tl zone

be contained.

The final remedy included containment of the source area (DNAPL zone), containment and remediation
of the source area dissolved contaminant plume, remediation of a portion of the downgradient
contaminant plume via the existing groundwater extraction system, and capture and remediation of the

remainder of the downgradient groundwater contaminant plume was via ongoing pumping of WTMA Well
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26. The final remedy also included continued performance monitoring and additionally required

implementation of LUCs to prevent use of Area A-impacted groundwater.

As presented in the 2000 final ROD, the groundwater extraction and treatment system was estimated to
require operation for at least 10 years before achieving cleanup levels outside the designated TI zone.
The time required for cleanup will be determined by actual sampling results over time.

The final selected remedy was determined to be protective of human health and the environment, to
attain ARARs (considering the Tl waiver), and to be cost effective. The remedy complies with action- and
location-specific ARARs, and eventual compliance with chemical-specific ARARs, to the extent

practicable, will be verified by monitoring.

3.3.3 Remedy Selection for OU-1B

The interim remedy ROD for OU-1 (overburden and shallow groundwater contamination attributable to
Areas A and B) issued in September 1993 documented selection of pumping and treatment of both Area
A and Area B groundwater to limit groundwater contaminant migration and to initiate aquifer restoration
(see Section 3.3.1). However, based on the results of further investigations, as summarized below, it was

determined that NFA was required for Area B groundwater.

As discussed in Section 2.3.7, in December 1994 and January 1995, the Navy installed two extraction
wells and six observation wells in response to the interim OU-1 ROD. The extraction wells were sampled
while pumping tests of various durations were performed. No TCE or other contaminants were detected
at concentrations greater than MCLs in the pumped water. After completion of the extraction well yield
tests and other Area B groundwater studies, an evaluation of VOC contaminant trends concluded that TCE
concentrations in the well with maximum concentrations of TCE (up to 13 pg/L) appeared to be stable and
that TCE was either not detected or was present at concentrations consistently less than the MCL in
downgradient monitoring wells. Considering this contaminant trend along with the extraction well results, a
decision was reached to discontinue the plan to pump Area B groundwater but to continue monitoring and
conduct additional investigations during Area B source investigation and removal activities, in accordance
with the interim ROD.

Based on investigations completed after the interim ROD, a no-action final remedy was selected for OU-

1B in September 2000. Groundwater monitoring in the vicinity of Area B, which had been prescribed in
the interim OU-1 ROD, was discontinued in September 2000 based on the final ROD.
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3.34 Remedy Implementation for OU-1 and OU-1A

Interim OU-1 Remedy
The interim remedy for OU-1 included the following major components:

Installation, operation, and maintenance of groundwater extraction wells.

e Installation, operation, and maintenance of an on-base groundwater treatment system including

precipitation, filtration, air stripping, carbon adsorption, and/or other necessary means of treatment.

e Periodic sampling of treated water to ensure the effectiveness of the treatment system.

e Discharge of treated water to an unnamed tributary of Little Neshaminy Creek or an unnamed

tributary of Southampton Creek.
e Installation, operation, and maintenance of vapor-phase carbon adsorption as necessary.
o Off-base treatment and/or disposal of solid residuals generated during water treatment.
e Monitoring of groundwater in monitoring wells and residential wells.

e Installation and periodic sampling of observation wells to ensure the effectiveness of the groundwater

extraction wells.
e Periodic evaluation of hydrogeologic data and the effectiveness of the groundwater extraction wells.

e Modification of the groundwater extraction well system and/or groundwater treatment system as

necessary based on periodic evaluations.

The remedial design for OU-1 began in October 1993 and was completed by the Navy in April 1994. The
Navy contracted with OHM Corporation to construct the OU-1 remedy, and construction began in June
1994. Although the groundwater treatment system was constructed by July 1996 (and began operations
to treat groundwater from Areas C and D), drilling and installation of Area A extraction wells were
deferred while Area A soil removal actions and necessary groundwater investigations were completed.
Following Area A removal activities in 1998, 18 potential extraction and/or performance monitoring wells
were drilled on base within Area A from January through March 1999. Of the 18 wells, 14 were
subsequently completed as groundwater extraction wells, and four were completed as monitoring wells.
The OU-1 interim remedy groundwater extraction system began operation in July 1999, with 12 extraction
wells (EW-ALl, EW-A2, EW-A3, EW-A4, EW-A6, EW-A7, EW-A8, EW-A10, EW-Al11, EW-A12, EW-A13,

and EW-A15) pumping at an average cumulative discharge rate of approximately 40 gallons per minute
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(gpm). The extraction wells are completed in and draw water from hydrogeologic unit B (see Section
2.1.5.6).

A second phase of Area A extraction and observation well drilling was performed from December 1999
through January 2000. Six wells were drilled on the property immediately north of Area A, using
procedures similar to those used for the on-base Area A extraction wells. One of the six wells was

completed as a potential extraction well, and the remaining five wells were completed as monitoring wells.

As part of the interim remedy, the Navy implemented a performance monitoring program to monitor the
effectiveness and operation of the interim remedy extraction system. Performance monitoring activities
for the Area A extraction system began in June 1999 immediately prior to start-up of the on-base
extraction system and continued until the start of monitoring activities implemented in accordance with the

final remedy.

Final OU-1A Remedy — Groundwater Extraction and Treatment System

The major components of the final remedy for OU-1A included the following:

e Containment of the source area (DNAPL zone), containment and remediation of the source area
dissolved contaminant plume, and remediation of a portion of the downgradient contaminant plume
via the existing groundwater extraction system constructed as part of the interim OU-1 remedy.
Capture and remediation of the remainder of the downgradient groundwater contaminant plume was

via ongoing pumping of WTMA Well 26.

e Treatment of extracted Area A groundwater via the existing groundwater treatment system, including

O&M of the existing system and monitoring of its performance.

e Continued discharge of treated Area A groundwater from the existing treatment system to the chlorine
contact chamber and to OF001 through the existing pipeline to Little Neshaminy Creek, including

regular monitoring and reporting of the quality of discharged water.

e Implementation of institutional controls for Navy and non-Navy property to prevent the use of Area A
groundwater as long as this groundwater presents an unacceptable risk and to protect the integrity

and effectiveness of the extraction well network.

e Groundwater monitoring including regularly collecting water level measurements and analyzing
groundwater samples both from within and outside the contaminant plume to assess the progress of

remediation and to evaluate contaminant migration.
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In accordance with the September 2000 OU-1A final ROD, operation of the interim remedy extraction and
treatment system was continued. When the final system became operational, 15 extraction wells, EW-A1
through A13, EW-A15, and EW-A18, were operating. Wells EW-A14, A16, and A17 were never installed
as extraction wells. Extraction well EW-A18 was permanently taken off line in November 2008, and a
new extraction well, EW-A19, was installed (in the former HN-69 well cluster borehole) and became
operational in 2008. Within the area of greatest TCE concentrations, the presence of DNAPL was
inferred based on detections of TCE in groundwater at concentrations of greater than 100 mg/L (the
solubility of TCE is approximately 1,100 mg/L) and has been confirmed through dye testing. Selective
pumping of the extraction wells containing DNAPL and maximum dissolved TCE concentrations (EW-A6
and EW-A7Y) is performed. Adjacent extraction wells EW-A5 and EW-A9 are not being pumped to avoid
causing migration of DNAPL from the immediate vicinities of these two wells. After TCE concentrations in
EW-A6 and EW-A7 decrease to concentrations similar to those in surrounding wells, it is anticipated that
extraction wells EW-A5 and EW-A9 may be activated. The current treatment system includes the
pumping of 13 extraction wells, EW-A1 through EW-A4, EW-A6 through EW-A8, EW-A10 through 13,
EW-15, and EW-19.

As stated above, the extraction wells are completed in and draw water from hydrogeologic unit B, and the
system is designed to capture the highly contaminated portion of the Area A-related contaminant plume
and hydraulically isolate the source area from downgradient areas. Extracted groundwater is routed to
the groundwater treatment plant located along the western edge of Area A for treatment via air stripping
and carbon adsorption. Further downgradient from the source area extraction system, WMA Well 26 is
pumped continuously at an average rate of approximately 200 to 250 gpm. Water from this well is routed
through an air stripping unit for treatment before entering the municipal water system. The portion of the
Area A-related groundwater plume not captured by the source area groundwater extraction system is

captured by this well and treated.

Long-Term Groundwater Monitoring

The OU-1A long-term groundwater monitoring program is currently being implemented in accordance with
the Final Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance Project Plan), Long-
Term Monitoring, Operable Units 1A, 3, and 4 (Tetra Tech, 2010a). This SAP replaces previous
monitoring program documents including the Long-Term Performance Monitoring Plan for Operable Units
1A, 3, and 4 (ECOR, 2005a), QAPP for Long-Term Environmental Monitoring at OUs 1A, 3, and 4
(ECOR, 2005b), SAP for Former NAWC, Warminster (ECOR, 2006c), and Final Diffusion Sampling Plan

for Long-Term Environmental Monitoring at the Former NAWC Warminster (Battelle, 2002).

Performance monitoring has included the collection and analysis of groundwater samples from extraction

wells and selected nearby monitoring wells, collection and mapping of periodic rounds of water levels,
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and evaluation of the resultant data. Many performance monitoring reports have been generated to date,
including the Pre-Startup and Startup Performance Monitoring Report (EA Engineering, 2000b),
Performance Monitoring Reports for quarterly events conducted from 1999 to 2008, and Performance
Monitoring Reports for semi-annual events conducted in 2009 and 2010. As of February 2011, 16
performance monitoring events have been conducted, including 13 quarterly and three semi-annual

events. The most recent event included in this five-year review was conducted in November 2010.

The results of May/June and November 2010 long-term performance monitoring indicate that hydraulic
containment of OU-3 groundwater contamination is being achieved (see Figure 3-2). The combined
instantaneous pumping rate for OU-1A measured on November 2, 2010, was 57.6 gpm, and the
calculated average pumping rate for the 5-month period from May 23, 2010, to November 10, 2010, was
53.3 gpm. As of November 2010, the total volume of water pumped since system startup is 273,169,954
gallons (Tetra Tech, 2011b). The 2010 Semi-Annual and Annual Performance Monitoring Reports also
indicate that progress is being made to restore groundwater quality to levels protective of human health
and the environment (see Figure 3-3). Extraction rate data coupled with contaminant concentration trends
indicate that contaminant mass is being removed by the extraction well network (Tetra Tech, 2011a and
2011b). It should be noted that groundwater contamination associated with an adjacent industrial facility
(CRC Industries) has impacted municipal well WMA 26 to a significant degree and is now the primary

source of the contamination being detected in this well.

Land Use Controls

The Navy transferred land in the vicinity of Site 1 to WTMA as part of a public benefit conveyance (PBC)
through the United States Department of Health and Human Services (HHS) and transferred land
associated with the forensics unit building built near Site 2 to Bucks County as part of a second PBC, also
through HHS. The remaining property in the vicinity of Area A, including Site 3, was transferred to the
FLRA of Bucks County as part of an EDC. LUCs and restrictions specified in the OU-1A ROD were
included in the conveyance documents for this property. As specified in these documents, extraction and
use of Area A groundwater by current and future landowners is prohibited. The portion of OU-1A that
includes the groundwater treatment plant, extraction wells, and area immediately downgradient of those

wells is still owned by the Navy.

An LUC Implementation Plan (LUCIP) was prepared in 2009 to ensure and document compliance with
LUCs and/or deed restrictions required for sites at the former NAWC Warminster, including Navy
property, previously transferred property, and other private property impacted by Navy Installation
Restoration (IR) sites (ECOR Solutions, Inc., 2009).
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LUCs were implemented to prevent the use of Area A groundwater as long as it presents an
unacceptable risk and to protect the integrity and effectiveness of the extraction well network. LUCs must
remain in place as long as a threat to human health and the environment is posed by Area A
groundwater, and the LUCs include those that address currently owned Navy property and those that
address private property that was never owned by the Navy. The groundwater LUCs addressing Navy
property consist of restrictions on the future installation of wells and/or the use of water from wells
installed in the future. Supply wells will not be installed, and groundwater will not otherwise be withdrawn
without the approval of the Navy and USEPA. When Navy-owned property is eventually transferred,
these restrictions will be included in leases for affected property and deeds entered into for the transfer of

the property.

LUCs for affected current private property within Warminster Township consist of the continued
enforcement by the Township of Warminster of its Ordinance No. 32, which regulates well drilling in
Warminster Township (Township of Warminster, 1955). The Navy will provide copies of performance
monitoring reports for consideration by the township in enforcing this ordinance. These reports will
provide the locations of extraction and monitoring wells and operational information including groundwater
elevation measurements. Analytical data will be provided to demonstrate constituent trends with time
both in the area of extraction well hydraulic containment and the downgradient area associated with the
capture of constituents by WMA-26. LUCs for affected private property in the Borough of Ivyland include
enforcement of a similar ordinance (Ordinance No. 2001-3) for regulating well drilling within the borough
(Borough of lvyland, 2001).

Annual LUC inspections are conducted to document continued maintenance of the required restrictions.
For OU-1A, this includes confirmation that Area A-impacted groundwater is not being used for any
purpose. The results of 2007 through 2010 annual LUC inspections indicate that the Area A groundwater

LUCs are being implemented as required (Tetra Tech, 2010b).

Remedy Optimization Study

As detailed in the 2007 Final Optimization Report for Former NAWC Warminster, an optimization study
was conducted for the groundwater extraction and treatment system and operation of extraction well
networks at Areas A (OU-1A), C (OU-3), and D (OU-4) and the associated performance monitoring
program (Battelle, 2007). The study included an evaluation of extraction well locations, extraction rates,
and overall adequacy of the respective extraction systems at preventing downgradient plume migration
and reducing contaminant concentrations. The results of the study indicated that in Areas C and D, all
concentrations greater than MCLs are contained by groundwater extraction, and in Area A, the most
highly contaminated source area groundwater with VOC concentrations greater than 1,000 ug/L is

contained. By design and as documented in the OU-1A final ROD, the diffuse plume not contained by the
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Area A extraction well network is captured by WMA-26 and subsequently treated. The Optimization

Report included the following treatment system modification recommendations:

Installing a new extraction well near monitoring well HN-69D and adjusting the extraction flow rates in
Area A.

Discontinuing pumping from extraction well EW-D4 in Area D.

Reconfigure the variable frequency drive (VFD) pumping system on the equalization (EQ) tank to
allow the pumping rates to be controlled in response to changing tank levels to maximize pump
cycling (EQ tank and VFD controls were reprogrammed after the draft report in accordance with this

recommendation).

Collecting monthly hexavalent chromium samples from the ion exchange influent and effluent to

monitor treatment effectiveness.

Taking the metals removal equipment off line to minimize pumping and O&M costs (Metals removal

equipment was taken offline after the draft report in accordance with this recommendation).

Installing an air stripper with a higher VOC removal efficiency.

Operating the existing vapor-phase granular activated carbon (GAC) units in parallel and installing
one additional unit to operate in series with the others. (An additional vapor-phase GAC unit was
installed and is operating in series with the two existing units, in accordance with this

recommendation in the draft report).

The Optimization Report also included the following performance monitoring recommendations:

Implementing quarterly monitoring in Area A and D transect monitoring wells for two quarters
following extraction well pumping rate modifications, and quarterly collection of groundwater level

measurements in these wells for the same two quarters.

Reducing sampling frequency from quarterly to semi-annually in all Area C and Area D extraction

wells.

Reducing sampling frequency from quarterly to semi-annually in all Area A extraction wells after two
quarters of monitoring following installation of the new extraction well and implementation of

extraction well pumping rate modifications.
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e Adding the new extraction well at HN-69D to the monitoring program. Collecting groundwater
samples and groundwater level measurements quarterly for two quarters following implementation of

pumping rate modifications and continuing semi-annual monitoring thereafter.
e Removing Area A monitoring wells HN-69S and HN-69D from the monitoring program.

e Reducing the sampling frequency in upgradient Area C monitoring wells BG-05A, HN-23A, HN-27S,

and HN-28S from quarterly to semi-annually.

e Streamlining monitoring reports to include only pumping rates, sampling results, groundwater level

measurements, and any notable issues, in accordance with TEG recommendations.

e Creating and maintaining a database with current and historical monitoring data and submitting the

database as a deliverable with monitoring reports.

These recommendations were implemented as appropriate following the 2007 finalization of the

Optimization Report.

3.3.5 Remedy Cost

The Navy estimated the capital cost for implementation of the selected interim remedial alternative in the
1993 OU-1 interim ROD at $3,515,000. This estimate included costs associated with site preparation,
groundwater extraction, on-site treatment, and discharge to surface water. The Navy estimated the
capital cost for implementation of the selected final remedial remedy in the 2000 OU-1A ROD at $7,688.
This estimate included costs associated with maintaining and operating the existing interim groundwater
remedy, implementing institutional controls (including a Tl zone) to prevent the use of Area A
groundwater and to protect the integrity and the effectiveness of the extraction well network, and
implementing a monitoring system to evaluate the progress of the remediation and ensure that migration
of contamination is not occurring. The actual cost for implementation of the OU-1A remedy has not yet

been tabulated.
The results of the OU-1B risk assessment and RI indicate that Area B groundwater did not present an
unacceptable risk, and the selected final remedy for OU-1B is no action. There are no costs associated

with this remedy.

3.3.6 System Operations/Operation and Maintenance

The O&M plan in place and being implemented for the OU-1A remedy provides operating information,

troubleshooting, and maintenance relative to the extraction well pumps and pump controllers, transfer
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sump and pump, and treatment system. A revised O&M Manual was finalized in June 2009 to
incorporate changes to the system over time based on changes in contaminants and concentrations
(Tetra Tech, 2009a). The treatment system was originally designed to remove organic and inorganic
contaminants and initially included pH adjustment, chemical oxidation, precipitation, clarification, sand
filtration, neutralization, sludge thickening, and sludge dewatering. These units were taken off line in
2006 and have not been used since. The sludge dewatering equipment was never used. To simplify the

O&M Manual, references to the off-line units were deleted.

Operation, maintenance, and system monitoring activities associated with the groundwater extraction and

treatment system are conducted in accordance with the current O&M Manual.

The Navy's original annual O&M cost estimate for OU-1 long-term performance monitoring was
approximately $628,000. The Navy's updated annual O&M cost estimate for long-term performance
monitoring based on the OU-1A ROD was approximately $402,500. The Navy estimates that the
groundwater O&M costs for OU-1, OU-1A, OU-3, and OU-4 average about $500,000 per year; however,
the actual cost for implementation of the remedial design has not yet been tabulated because the

remedial actions are ongoing.

OPS Determination

On September 27, 2000, the Navy submitted a technical demonstration document to support the
determination that the OU-1A remedy was Operating Properly and Successfully (OPS). USEPA
approved the OPS demonstration on September 28, 2000. OU-1A remedy performance was evaluated
through the analysis of technical data collected in accordance with sampling and monitoring plans
approved by USEPA and PADEP. The basis for the OPS demonstration was the evaluation of remedy
performance using groundwater monitoring well and extraction well data as they relate to the applicable
RAOs and medium-specific cleanup goals specified in the ROD. The Navy demonstrated in the OPS
demonstration that a well-developed cone of depression has formed within the hydrologic unit with
maximum observed concentrations of TCE and other VOCs around the Area A extraction wells, which
indicates that inward gradients have been achieved in the plume area. The capture zone analysis
showed that capture of the plume exists to a point off base and that the source area or DNAPL zone has
been hydraulically controlled. Analysis of these data showed that the groundwater plume was contained
in the vicinity of the base boundary and that overall groundwater contaminant concentrations were steady

state or decreasing outside of the DNAPL zone.

3.4 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

The following recommendations and required actions were developed based on the previous five-year
review for OU-1A.

3-12 CTO WE23



Recommendations/ Previous Current Status

Required Actions Milestone Date
O&M manual revisions and updatlng (as . A revised O&M Manual was
needed) to reflect intended operating Ongoing

submitted in June 2009.
procedures.

Although potential source area
treatment options are currently
being evaluated (chemical

Develop a strategy to terminate the pumping oxidation, thermal, in-situ chemical

and treating of contaminated groundwater. Ongoing reduction), it is not expected that
pumping and treatment of
groundwater will be terminated in
the near future.
A LUCIP for the facility was
S . finalized in August 2009, and
Implement institutional controls. Ongoing ) .
annual LUC inspections are
ongoing.
Finalize the remediation optimization report The Optimization Report was
and make it available to O&M and inspection finalized in August 2007.
contractors. The Area C Source Assessment
ASAP Report was finalized in December
For Area C, address any residual PCE source 2007. No residual PCE source
(near HN-23A and BG-05A) and recommend was identified, and no further
source treatment measures. action, other than continued

monitoring, was recommended.

Although an OU-1 vapor intrusion screening assessment using the Johnson and Ettinger model (USEPA,
2004) was included in the previous Five-Year Review Report, additional evaluation is in progress. The
results of the previous assessment indicated unacceptable risk for future residents, and although the total
inhalation cancer risk based on maximum concentrations exceeded the upper limit of USEPA’s target risk
range (1x10™ to 1x10'6), the remedy remained protective because LUCs are in place to prevent
residential use of the site. Estimated cancer risks and non-cancer hazards for occupational workers were
less than USEPA goals. Additional evaluation was conducted to assess potential vapor intrusion impacts
to the Bucks County Forensics Unit building located south of Flamingo Road and west of Eagle Boulevard
within Area A. Activities conducted included sampling of nearby wells OW-A17 and E (northwest of the
building) for VOC analysis and determination of whether a vapor barrier or sub-slab ventilation system
was installed during construction of the building. Wells OW-A17 and E were sampled on May 17, 2011,
and results are presented in Table 3-1 and on Figure 3-1. VOCs were detected at low concentrations in
both wells. Concentrations of PCE and TCE at OW-Al17, 7.6 and 6.6 pg/L, respectively, slightly exceeded
their MCLs (both 5 pg/L). During drilling at OW-A17, water was first noted at approximately 43 feet bgs.
The Forensics Unit building and a smaller maintenance building to the north are within 100 feet of OW-
17A. Based on a conversation with the building design engineer, the forensics unit was constructed with

a vapor barrier, and the other building within 100 feet of OW-17A is a maintenance building associated
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with the WTMA wastewater treatment plant. Based on the minimal exceedances of MCLs, depth to water
at OW-17A, the presence of a vapor barrier at the Forensics Unit building, and the use of the smaller

building, it is not expected that vapor intrusion is a current concern in this area.

Sampling and analysis for perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) in Area A
groundwater was also recently conducted. No PFOA or PFOS was detected, and results were provided to
the TEG.

3.5 FIVE-YEAR REVIEW PROCESS

3.5.1 Document and Analytical Data Review

This third five-year review consisted of a review of relevant documents for OU-1, OU-1A, and OU-1B
including the ROD, O&M Manual, and performance monitoring reports. Construction of the remedial
action (extraction well and groundwater treatment system installation) has been completed, and O&M of

the treatment system and long-term performance monitoring is ongoing.

3.5.2 Site Inspection

A site inspection was conducted in April 2011. No unusual observations were documented during the
visit, and fencing around the groundwater treatment plant was secure. The Five-Year Review Site

Inspection Checklist and photographs from the April 2011 inspection are included in Appendix A.

3.6 TECHNICAL ASSESSMENT

3.6.1 Question A: Is the Remedy Functioning as Intended by Decision Documents?

The final remedy selected for OU-1A was groundwater extraction, on-site treatment, and discharge to
surface water and implementing institutional controls (including a Tl zone) and a long-term performance
monitoring plan. The review of documents, ARARs, and risk assumptions and the results of the site

inspection indicate that the remedy is functioning as intended by the ROD.

Based on the activities that have completed (groundwater extraction and treatment system installation
and operation) and activities that are ongoing (system O&M, performance monitoring, and LUCs), the
intent and goals of ROD have been or will be met, and there are no deficiencies or early indicators of

potential remedy failure.

3-14 CTO WE23



3.6.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and RAOs
Used at the Time of Remedy Selection Still Valid?

There have been no significant changes in the physical conditions for OU-1, OU1A, and OU-1B, changes
in the ARARs, or changes in exposure pathways that would affect the protectiveness of the remedy.
There have also been no changes in the risk assessment methodologies or exposure assumptions that
would affect the protectiveness of the remedy. Therefore, there have been no significant changes in
cleanup goals established for OU-1, OU1A, and OU-1B.

Based on the results of the vapor intrusion assessment included in the previous Five-Year Review
Report, current occupational risks associated with potential vapor intrusion are acceptable, and LUCs
prevent residential land use, for which potentially unacceptable risks were estimated during the screening
evaluation. In addition, additional evaluation during this five-year review did not indicate current
unacceptable risks associated with vapor intrusion. Potential future vapor intrusion risks associated with
construction of new buildings in the area will be addressed through completion of a vapor intrusion

assessment to determine:

e Whether or not vapor intrusion issues present an unacceptable potential risk to future receptors

and if so:

e The specific area(s) where potential future vapor intrusion risks need to be addressed

The Navy will work with USEPA and PADEP to complete the vapor intrusion assessment and implement
actions to address vapor intrusion risks if necessary. If additional actions (i.e., LUCs) are determined to
be needed, the ROD and current LUCs will be reviewed to determine the appropriate mechanism(s) for

implementing the additional actions.

3.6.3 Question C: Has Any Other Information Come to Light that Could Call into Question

the Protectiveness of the Remedy?

No additional human health or ecological risks have been identified, and no weather-related events have
affected the protectiveness of the remedy. No other information has come to light that could call into

guestion the protectiveness of the remedy.
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3.6.4 Technical Assessment Summary

The remedy as specified in the ROD is groundwater extraction, on-site treatment, and discharge to
surface water and implementing institutional controls (including a Tl zone) and a long-term performance
monitoring plan. According to the information reviewed and the site inspection, the remedy is functioning
as intended by the ROD.

There have been no significant changes in the physical condition of the OU, to toxicity factors, or to the
standardized risk assessment methodology that would affect the protectiveness of the remedy. There is

no other information that calls into question the protectiveness of the remedy.

3.7 ISSUES

No deficiencies were identified during this five-year review of the OU-1A remedy, and no issues related to
current site operations, conditions, or activities prevent the remedy from currently being protective. There
are no current issues regarding vapor intrusion for OU-1A. Additional vapor intrusion assessment will be
conducted to determine if any additional actions are needed to address potential future vapor intrusion

issues associated with future on-site or near-site buildings. This issue is summarized in the table below.

Affects Protectiveness?
Issue
Current Future
Vapor intrusion assessment needs to be completed No TBD
3.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS

The recommendations and required actions based on the inspection and second five-year review are as

follows.

) ) ) Affects
Recommendat{on/ Party. Oversight Milestone Protectiveness?
Follow-Up Action Responsible Agency Date
Current | Future
Complete vapor |ntru3|_on USEPA
assessment to determine whether 2012- (1)
. Navy and No TBD
there are unacceptable potential PADEP 2013

future risks; address if/as necessary
1 Could potentially affect future protectiveness if future vapor intrusion risks are determined to be unacceptable
and if future buildings are constructed without appropriate mitigation measures over areas with unacceptable
risks.
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3.9 PROTECTIVENESS STATEMENT

The implemented remedy at OU-1A is protective of human health and the environment. The
contaminated groundwater treatment remedy was implemented as designed and has been determined to
be OPS. Contaminant migration is being adequately contained, and removal of contamination is
progressing towards attainment of cleanup goals (except in the Tl zone). LUCs to prevent exposure to
and use of groundwater have been implemented, are being maintained and monitored, and provide a
significant amount of protection until completion of the remedy is achieved (outside of the Tl zone) to
provide full protectiveness. The results of future monitoring will be used to continue to evaluate the
effectiveness of the remedy. The groundwater remedial actions have been implemented as designed and
include measures that prevent exposure. The remedial actions that are completed (implementation of
LUCs) and ongoing (groundwater extraction and treatment and performance monitoring) are operating as
designed. Future protectiveness of the remedy will be verified by continued monitoring in accordance
with the SAP and by continuation of existing LUCs. In addition, a vapor intrusion assessment will be
completed, and based on the results, any additional actions that may be required to ensure future
protectiveness will be implemented. Based on the activities that are completed and ongoing, the intent
and goals of the OU-1A final ROD have been or will be met.

The presence of a non-Navy significant groundwater contamination source/release (at CRC Industries)
and its demonstrated impact on municipal well WMA 26 do not affect the protectiveness of the Navy's
OU-1A remedy; however, the impacts from the CRC source/release should be factored into future
evaluations/decisions related to the OU-1A remedy (especially in regard to delineation of the plume

footprint, concentration trends, and impacts to WMA 26).
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TABLE 3-1

MAY 2011 AREA A GROUNDWATER RESULTS
THIRD FIVE-YEAR REVIEW REPORT
FORMER NAWC WARMINSTER, PENNSYLVANIA

PARAMETER MCL OW-A17 E
1,1,1-TRICHLOROETHANE 200 02U 02U
1,1,2,2-TETRACHLOROETHANE NC 04U 04U
1,1,2-TRICHLOROETHANE 5 04U 04U
1,1,2-TRICHLOROTRIFLUOROETHANE NC 3U 3U
1,1-DICHLOROETHANE NC 02U 02U
1,1-DICHLOROETHENE 7 02U 02U
1,2,3-TRICHLOROBENZENE NC 04U 04U
1,2,4-TRICHLOROBENZENE 70 0.8 U 0.8 U
1,2-DIBROMO-3-CHLOROPROPANE 0.2 16 U 16 U
1,2-DIBROMOETHANE NC 02U 02U
1,2-DICHLOROBENZENE 600 02U 02U
1,2-DICHLOROETHANE 5 02U 02U
1,2-DICHLOROPROPANE 5 02U 02U
1,3-DICHLOROBENZENE NC 02U 02U
1,4-DICHLOROBENZENE 75 04U 04U
2-BUTANONE NC 3.2 UR 3.2 UR
2-HEXANONE NC 32 UR 3.2 UR
4-METHYL-2-PENTANONE NC 32U 32U
ACETONE NC 6.4 UR 6.4 UR
BENZENE 5 02U 02U
BROMODICHLOROMETHANE 80 02U 02U
BROMOFORM 80 0.4 U 04U
BROMOMETHANE NC 04U 04U
CARBON DISULFIDE NC 08U 08U
CARBON TETRACHLORIDE 5 2.2 04U
CHLOROBENZENE 100 02U 02U
CHLORODIBROMOMETHANE NC 04U 04U
CHLOROETHANE NC 1.6 U 1.6 U
CHLOROFORM 80* 0.63 J 02U
CHLOROMETHANE NC 1.6 U 16 U
CIS-1,2-DICHLOROETHENE 70 0.33J 0.21J
CIS-1,3-DICHLOROPROPENE NC 02U 02U
DICHLORODIFLUOROMETHANE 80* 08U 08U
ETHYLBENZENE 700 02U 02U
ISOPROPYLBENZENE NC 04U 04U
M+P-XYLENES NC 08U 08U
METHYL TERT-BUTYL ETHER NC 0.4 U 0.48 J
METHYLENE CHLORIDE 5 04U 04U
O-XYLENE NC 04U 04U
STYRENE 100 04U 04U
TETRACHLOROETHENE 5 3.1
TOLUENE 1,000 0.4 U 04U
TOTAL XYLENES 10,000 16 U 16 U
TRANS-1,2-DICHLOROETHENE 100 02U 02U
TRANS-1,3-DICHLOROPROPENE NC 0.4 U 04U
TRICHLOROETHENE 5 11
TRICHLOROFLUOROMETHANE NC 0.8 U 08U
VINYL CHLORIDE 2 08U 08U

Concentrations in pg/L.

Wells sampled on May 17, 2011.
MCL - Maximum Contaminant Level.
NC - No criterion.

U - Not detected at associated detection limit.
J - Estimated concentration.

R - Rejected.
* MCL is for for total trihalomethanes.

Detected concentrations are bolded; MCL exceedances are shaded.
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