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EXECUTIVE SUMMARY

E.1  SITE DESCRIPTION

Fort Monmouth Site 53 (FTMM-53) is in the central portion of the Main Post (MP) and
encompasses Building 699. FTMM-53 is a former fueling station and repair facility for nonmilitary
vehicles. The FTMM Reuse and Redevelopment Plan (Edaw, Inc 2008) indicates that the
anticipated future land use at FTMM-53 is mixed use industrial and institutional/civic use;
institutional/civic uses may include schools (educational) and administrative uses. FTMM (MP
and Charles Wood Area [CWA]) was selected for closure by the Base Realignment and Closure
(BRAC) Commission in 2005, and officially closed on 15 September 2011.

E.2 GEOLOGY AND HYDROGEOLOGY

The uppermost lithologic unit at FTMM-53 to a depth of approximately 5 feet below ground
surface (bgs) is generally comprised of medium to fine, orange and tan sand and silty sand, and
clay. This uppermost unit likely consists of some combination of fill material and surficial deposits
belonging to the Cape May Formation Unit 2. Deeper soil (5 to 20 feet bgs) is representative of
the Hornerstown Formation and is composed of greenish, orange, and gray sandy clay with a trace
of silt.

The depth to groundwater at FTMM-53 typically ranges from 6 to 9 feet bgs. Groundwater
migrates towards the south and southeast (i.e., toward Husky Brook). The calculated average
advective groundwater seepage velocity for the site ranges from 0.32 to 0.55 feet per day (ft/day)
(117 to 201 feet per year [ft/year]).

E.3 SOIL SAMPLING RESULTS

Soil samples were collected at FTMM-53 in 1992, 1993, 1998, 1999, 2000, 2001, and 2015.
Target analytes included volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), total petroleum hydrocarbons (TPH), extractable petroleum hydrocarbons (EPH),
polychlorinated biphenyls (PCBs), and metals. Detected analyte concentrations were compared to
New Jersey Department of Environmental Protection (NJDEP) direct contact standards for
residential and non-residential exposure scenarios, and NJDEP Impact to Ground Water (IGW)
screening levels (SLs).

E.3.1 Historical Soil Sampling Results (1992 - 2001)

Concentrations of one VOC and one SVOC exceeded the September 2017 NJDEP Residential
Direct Contact Soil Remediation Standard (RDCSRS) in at least one soil sample collected between
1992 and 2001. Concentrations of one VOC and one SVOC also exceeded the September 2017
NJDEP Non-Residential Direct Contact Soil Remediation Standard (NRDCSRYS) in at least one
soil sample collected between 1992 and 2001. Concentrations of eight VOCs, two SVOCs, and
one metal exceeded the November 2013 NJDEP IGW Soil SL in at least one soil sample collected
between 1992 and 2001.

E.3.2 Remedial Investigation (RI) Soil Sampling Results (2015)

Concentrations of one VOC exceeded the September 2017 NJDEP RDCSRS in at least one
soil sample during the 2015 RI. No constituents exceeded the current NJDEP NRDCSRS in any
soil samples collected in 2015. Concentrations of one VOC and one SVOC exceeded the current

Fort Monmouth, BRAC 05 Facility E-1 January 2018
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NJDEP IGW SL in at least one RI soil sample. Fuel hydrocarbon concentrations in soil have
decreased substantially since the 2000-2001 timeframe.

E4 GROUNDWATER SAMPLING RESULTS

Quarterly groundwater sampling was performed at the site from April 1997 to June 2011 using
a network of up to 11 monitoring wells. An additional sampling event was performed in August
2013 to re-establish baseline conditions in 14 wells after a two-year interruption in the sampling
program. Quarterly groundwater samples were also collected from March 2014 through November
2015. The long-term monitoring (LTM) of groundwater provided sufficient understanding of the
groundwater chemistry for the site and there was minimal benefit to continuing the LTM plan
(LTMP) while site characterization was completed under the RI process. Therefore, quarterly
groundwater monitoring was suspended with approval from NJDEP (letter dated March 16, 2016)
as of the first quarter of 2016 and will resume following completion and final acceptance of this
RI Report/Remedial Action Workplan (RIR/RAWP) by the NJDEP. Groundwater monitoring data
for August 2013 through November 2015 were evaluated as being representative of more current
site conditions. Detected analyte concentrations were compared to NJDEP Ground Water Quality
Standards (GWQS) for potable water.

Concentrations of six VOCs exceeded the NJDEP GWQS in at least one sample collected
from August 2013 to November 2015. Five of the six VOCs are fuel hydrocarbons sourced at
FTMM-53. The sixth VOC is a chlorinated compound detected in the eastern portion of FTMM-
53 that is part of a chlorinated volatile organics plume that originates near Building 700 east of the
Site (i.e., at FTMM-68). These chlorinated organics are being addressed (delineated) under a
separate RI associated with FTMM-68, and not as part of this FTMM-53 RIR/RAWP. In addition,
concentrations of total volatile tentatively identified compounds exceeded the NJDEP Interim
Generic Ground Water Quality Criterion during recent sampling events.

Recent groundwater quality data indicate that the fuel hydrocarbon plume is laterally bounded
and localized in the immediate vicinity of the site. Fuel hydrocarbon concentrations in groundwater
have decreased substantially since quarterly monitoring began in 1997.

E.5 SOIL GAS AND INDOOR AIR SAMPLING RESULTS

Near-slab soil gas samples and indoor air samples were collected adjacent to and within
Building 699, respectively, in 2007. A subsequent sampling event in 2012 included collection of
sub-slab soil gas samples and indoor air samples beneath and within Building 699, respectively.
Based on historical groundwater analytical data and vapor intrusion (VI) data collected in 2012, it
was concluded that groundwater was acting as a source for VOC contamination detected in sub-
slab soil gas at Building 699. However, given that the VOCs were not detected in indoor air, the
VI pathway for targeted VOCs at Building 699 was considered incomplete.

E.6 CONTAMINANT FATE AND TRANSPORT

Detected constituents of interest in terms of contaminant fate and transport at FTMM-53
include benzene and naphthalene in vadose zone soil, and various fuel-related VOCs in
groundwater (i.e., benzene, toluene, ethylbenzene, and xylenes [BTEX] and trimethylbenzene
[TMB] isomers).

Benzene is expected to be relatively mobile in the vadose zone, and its persistence is expected
to be low because of volatilization, biodegradation, and vertical migration downward leaching. In

Fort Monmouth, BRAC 05 Facility E-2 January 2018
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contrast, naphthalene is expected to be less mobile and biodegradable and consequently more
persistent in the soil column.

BTEX compounds are expected to be relatively mobile in groundwater, but with a relatively
low persistence and limited plume lengths due to relatively high biodegradation rates. The mobility
of TMBs is also significant, but these compounds tend to sorb more readily to aquifer matrix
materials and be less mobile than BTEX. Biodegradation rates for TMBs are variable depending
on site-specific biogeochemical conditions. Overall, TMBs are probably less biodegradable than
BTEX compounds.

E.7 CONCEPTUAL SITE MODEL

Current or potential future human receptors at FTMM-53 include workers, institutional/civic
users, school and administrative personnel and students, and if the area becomes residential, future
residents or potable water users (if groundwater is used as a potable water source). Potentially
complete exposure pathways (either currently or under hypothetical future scenarios) include
incidental ingestion of or dermal contact with contaminated soil or groundwater, inhalation of dust
or vapor containing volatilized chemicals, and ingestion of groundwater as a potable water source.

E.8 CONCLUSIONS

The RI sampling results indicate that active remediation is not required at Site FTMM-53
based on historical investigations/remediation work and expected future industrial and
institutional/civic land use. The recommended remedial alternative consists of implementing
institutional controls in the form of a deed notice restricting use of and exposure to site soil and a
Classification Exception Area (CEA)/Well Restriction Areas (WRA) that restricts use of and
exposure to site groundwater until applicable cleanup goals are achieved. The duration of the
CEA/WRA will be determined through modeling using BIOSCREEN and BIOCHLOR as
required by the NJDEP’s CEA/WRA guidance.

E.9 REMEDIAL ACTION WORKPLAN

The RAWP presented in Section 8 of this RIR/RAWP addresses fuel hydrocarbon
contamination in soil and groundwater at FTMM-53. The RI sampling results indicate that active
remediation is not required at FTMM-53. Institutional controls (ICs) or Land Use Controls (LUCs)
(i.e., a deed notice and a CEA/WRA) will be implemented to prevent human exposure to site soil
and groundwater, and monitored natural attenuation (MNA) of groundwater will be used to track
and evaluate natural reductions in contaminant concentrations in groundwater at FTMM-53 over
time.
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SECTION 1
INTRODUCTION

1.1  PROJECT AUTHORIZATION

This Remedial Investigation Report/Remedial Action Workplan (RIR/RAWP) was prepared
by Parsons Government Services, Inc. (Parsons) on behalf of the United States Army Corps of
Engineers, New York District and the United States Army Engineering and Support Center,
Huntsville (CEHNC) to address contaminated media at Fort Monmouth Site FTMM-53 in
Oceanport, Monmouth County, New Jersey. This project is being performed under task order
(TO) 0012 issued under Worldwide Environmental Restoration Services (WERS) contract number
W912DY-09-D-0062.

This TO was issued to address a number of environmental sites at FTMM that are in various
stages of hazardous, toxic, and radiological waste investigation and remediation. Specific activities
that are being performed under this TO include:

1. Performance of Remedial Investigations (RIs) and preparation of RIR, Feasibility
Study (FS) Report, and/or RAWP to achieve acceptance of Decision Documents (DDs)
in compliance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), National Contingency Plan (NCP), 40 Code of Federal
Regulations (CFR) Part 300 and/or to meet the substantive remedial requirements of
New Jersey Administrative Code (N.J.A.C.) 7:26E Technical Requirements for Site
Remediation (TRSR); and

2. Supporting the closure of environmental sites to facilitate the efficient transfer of real
property to other parties.

1.2 PURPOSE AND SCOPE

Parsons has prepared this RIR/RAWP for site FTMM-53 based on site characterization
activities performed from 1992 to 2015. This report was prepared in accordance with the
requirement of N.J.A.C 7:26E-TRSR since the release identified at FTMM-53 is petroleum
hydrocarbons and Petroleum, Oil and Lubricants (POL) releases are excluded from CERCLA. This
RIR/RAWP provides a summary of site background information, characterizes the nature and
extent of site-related contamination, and proposes a remedial action. The Army owns FTMM-53
and is addressing the POL release pursuant to its authority under the Defense Environmental
Restoration Program, 10 U.S.C. § 2701. The NJDEP administers the NJ petroleum storage and
release program, and will provide regulatory review of this document.

1.3  SITE BACKGROUND INFORMATION

FTMM, established in 1918, is located in the central-eastern portion of New Jersey in
Monmouth County, approximately 45 miles south of New York City, New York, 70 miles
northeast of Philadelphia, Pennsylvania, and 40 miles east of Trenton, New Jersey. The Atlantic
Ocean is approximately three miles to the east of FTMM. FTMM was comprised of three areas:
the Main Post (MP), Charles Wood Area (CWA), and the Evans Area (EA) (Figure 1.1). The areas
of the MP and CWA are 637 acres and 489 acres, respectively. The EA (not shown on Figure 1.1)
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was located approximately eight miles to the south of the MP and CWA and was formerly used
for administrative, research and development, and training purposes. The EA was closed under
Base Realignment and Closure (BRAC) 1998 and has been transferred from FTMM. FTMM falls
within the Boroughs of Eatontown, Oceanport, and Tinton Falls. The MP is in the Eatontown and
Oceanport Boroughs. The CWA is in the Eatontown and Tinton Falls Boroughs.

Figure 1.2 shows the location of FTMM-53, in the central portion of the MP. The site is
approximately one acre in size, encompasses Building 699, and served as a fuel filling station
consisting of associated fuel storage tanks, underground piping, and gasoline dispensing islands.
The closest surface water body is Husky Brook, located approximately 700 feet southeast of the
site. The projected future land use at the site is mixed industrial and institutional/civic according
to the Fort Monmouth Reuse and Redevelopment Plan (EDAW, Inc., 2008) included in Appendix
A. According to this Plan, institutional uses may include a school (educational), institutional, and
administrative uses.

1.4  SITE HISTORY

FTMM-53 encompasses Building 699 on the MP. Building 699 was constructed in 1953 and
was used as a fueling station until installation closure in 2011. The site is approximately one acre
in size and served as the only on-base MP location for nonmilitary vehicles to obtain fuel. Gasoline
was distributed from two remote pumping islands, with a total of four dispensers. The building
was also historically utilized as an automobile service garage. Automobile servicing was
discontinued in 1997. A chronological summary of events related to the environmental
characterization and remediation of FTMM-53 is provided in Table 1.1 and detailed in this
subsection. The locations of former underground storage tanks (USTs) and existing hydraulic lifts
at FTMM-53 are shown on Figure 1.3. Table 1.2 provides a summary of USTs, tank registration
identification number, and status, including closure and NJDEP status (i.e., No Further Action
[NFA]).

The Building 699 tank system included six 10,000-gallon USTs (NJDEP Registration
Numbers: 81533-185 through 81533-190) used to store various grades of gasoline with two remote
pumping islands. The six USTs were located northeast of the fueling island canopy based on the
aerial photo of the site provided in the 2008 Site Investigation (SI) report (U.S. Army BRAC,
2008). On November 5, 1984, a tank tightness test identified a 0.333 gallon per hour leak in two
of the USTs.

In 1989, approximately 11,000 gallons of gasoline were released into soil surrounding the six
gasoline USTs and associated piping northeast of the canopy. On June 15, 1990, a Discharge
Investigation Corrective Action Report (DICAR) was submitted to the NJDEP. Pressure testing of
the gasoline system indicated that the leak was located in the product line between the tanks and
the pumps (Groundwater & Environmental Services, Inc. [GES], 1999). The piping and dispensing
island were replaced and a light non-aqueous phase liquid (LNAPL) recovery well with a dual
pump system was installed immediately after the release. A total of 6,733 gallons of LNAPL were
recovered by the summer of 1990. These recovery wells are no longer active. The six USTs were
removed in April 2007 and replaced with two 10,000-gallon aboveground storage tanks (ASTs)
which were in use until base closure in 2011. The ASTs were pumped out, fuel piping was blown
out with nitrogen, and any residual product was drummed and properly disposed of. The ASTs,
associated piping, and the dispensing islands remain in place.

Fort Monmouth, BRAC 05 Facility 1-2 January 2018
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In 1993, 27 soil samples were collected on the east side of the site at 5.5 feet below ground
surface (bgs) (the soil-groundwater interface) using a split-spoon and hollow-stem auger drilling
to define the extent of gasoline contamination from release in 1989 from the six gasoline USTs
(GES, 1999). In 1993 and 1999, respectively, FTMM prepared a RAWP and subsequent RAWP
Addendum at the request of NJDEP that proposed the installation of a soil vapor extraction (SVE)
system and a groundwater pump and treat system with one recovery well to augment LNAPL
recovery (GES, 1999). A groundwater remediation system consisting of multiple groundwater
recovery, air sparging, and SVE wells as well as a groundwater and vapor treatment system was
subsequently installed and began operation in 2001. This system was operated until FTMM closure
in 2011, and then again intermittently until operations were discontinued with NJDEP approval in
2013. Additional information on the groundwater remediation system, as well as an evaluation of
groundwater treatment effectiveness, is provided in Appendix A.

Hydraulic lifts were located in each of the service bays on the east end of Building 699. Visual
inspections of the hydraulic oil reservoir for each of the five in-ground hydraulic lifts in Building
699 were conducted on October 18, 2017. The reservoirs were all full or nearly full, and there was
no visible evidence of a release of hydraulic fluid to the environment. Furthermore, there has been
no historical documented releases of hydraulic fluids from any of the lifts.

A former 1,000-gallon, single wall, steel waste oil UST (NJDEP Registration Number: 81533-
197) located south of the western half of Building 699 (Figure 1.3) was removed in January 1992.
No holes were noted during removal, and there was no visual evidence of contaminated soil.
Monitoring well 699MW 12 was installed at the location of the former waste oil UST in October
1992 (Weston, 1993a). Verbal approval of the tank closure report was received from NJDEP in
January 2004 (Appendix G of U.S. Army, 2007).

A former No. 2 fuel oil UST (NJDEP Registration Number: 81533-112) located immediately
south of Building 699 (Figure 1.3) was removed in June 1998 in accordance with NJDEP UST
procedures (GES, 1999). NJDEP approval for NFA for the No. 2 fuel oil UST was received in a
letter dated January 10, 2003 (NJDEP, 2003).

In September 1999, four abandoned 4,000-gallon steel gasoline USTs (NJDEP Registration
Numbers: 81533-235 through 81533-238) were removed. The tanks were located northwest of
Building 699 near the western end of the fueling island canopy. Numerous corrosion holes in the
USTs were observed, and the surrounding soil was visually contaminated. A fuel sheen was
observed on the groundwater surface at a depth of 10 feet bgs (Versar, 2001). NJDEP approval for
NFA for the four 4,000-gallon steel gasoline USTs was received in a letter dated January 10, 2003
(NJDEP, 2003).

In October 2000, a 500-gallon waste oil UST (NJDEP Registration Number: 8§1533-239) was
removed from the north side of Building 699 (U.S. Army, 2000). Signs of corrosion were observed,
but no holes were apparent.

Proprietary biological enhancements (i.e., enzymes, nutrients, and a bacterial consortium)
were injected into the shallow subsurface in November 2000 to accelerate remediation of
petroleum contaminants in “hot spot” areas that were not being effectively addressed by the SVE
system. Prior to the injection, soil at 83 locations across the site was sampled using a Geoprobe®,
with select locations were re-sampled six months after the treatment (Versar, 2000b and 2002).
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From April 1997 through June 2011, FTMM-53 monitoring wells were sampled quarterly. A
groundwater sampling event using low-flow purging and sampling was conducted at 21 FTMM
sites, including FTMM-53, in August 2013 to re-establish baseline groundwater conditions
following temporary suspension of groundwater sampling in late 2011. Groundwater monitoring
at a subset of site wells has occurred quarterly at FTMM-53 since March 2014. However, quarterly
groundwater monitoring at FTMM-53 has been suspended as of the first quarter of 2016 and will
resume following completion and final review/acceptance of this RIR’/RAWP by the NJDEP.
Temporary suspension of quarterly monitoring was agreed to by NJDEP in a letter dated March
16, 2016 (Appendix A).

In September 2015, Parsons performed an RI data gap investigation at FTMM-53 that
involved soil and groundwater sampling and performance of aquifer slug tests. Results of this
investigation are summarized in Section 3 (slug tests) and Section 4 (soil and groundwater quality).

Environmental investigations performed at FTMM-53 are summarized in greater detail in
Section 2, and the nature and extent of contamination detected during the environmental
investigations are summarized in Section 4.

1.5 REPORT ORGANIZATION

This RIR has been prepared in accordance with the requirements provided in N.J.A.C. 7:26E-
4.9. The RI for FTMM-53 was performed in a manner consistent with the NJDEP TRSR, N.J.A.C.
7:26E.

e Introduction: Section 1 details the overall scope and objective of the project, presents
the organization of the report, and presents an overview of the site and its history,
including previous investigations and remedial actions.

e Previous Investigations: Section 2 provides additional details regarding the site
characterization field activities that have been performed.

e Physical Characteristics of the Site: Section 3 describes the physical setting of the site,
including surface features, surface water hydrology, geology and hydrogeology, land
use, and ecological setting.

e Nature and Extent of Contamination: Section4 summarizes the degree to which
sampled media (i.e., soil, groundwater, soil gas, and indoor air) have been impacted by
site-related contamination.

e Contaminant Fate and Transport: Section 5 describes the migration and fate of selected
constituents present in the subsurface based upon site-specific data and the
physicochemical properties of the constituents.

e Conceptual Site Model: Section 6 describes the conceptual site model (CSM) based
on site-specific information obtained to date.

¢ Findings and Recommendations: Section 7 summarizes the main findings of the RIL.

e Remedial Action Workplan: Section 8 presents the RAWP.

e References: Section 9 includes a list of references used in the preparation of this report.

Additional information is attached to this RIR’/RAWP as appendices:

Fort Monmouth, BRAC 05 Facility 1-4 January 2018
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e Appendix A — Key Historical Reports and Background Information (also included
electronically on CD);

e Appendix B — 2015 RI Data; and
e Appendix C - Draft Deed Notice (to be provided later).
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SECTION 2
PREVIOUS INVESTIGATIONS

Previous investigations have characterized many aspects of the site, including
geology/hydrogeology and the chemistry of soil, groundwater, soil vapor, and indoor air. These
investigations are discussed below.

2.1 GEOLOGIC/HYDROGEOLOGIC INVESTIGATIONS

The geologic and hydrogeologic characteristics of FTMM have been investigated during
numerous historical installation-wide and site-specific environmental studies. The investigations
at FTMM-53 have consisted of describing soils encountered during monitoring well and soil
boring drilling, measuring water levels in site monitoring and recovery wells, and constructing
potentiometric surface (i.e., groundwater surface elevation contour) maps indicating the direction
and magnitude of the horizontal hydraulic gradient. In addition, slug tests were performed in
September 2015 to estimate the hydraulic conductivity of subsurface soil in the tested intervals.
The slug tests were performed in three site wells including 699MW04, 699VP11, and newly
installed well FTMM53-MWOI (Figure 2.1). Slug test results are summarized in Section 3.3.

2.2 SOIL AND VADOSE ZONE INVESTIGATIONS

Five post-excavation soil samples were collected along the sidewalls and base of the waste oil
UST (NJDEP Registration Number: 81533-197) excavation in 1992 (Weston, 1993a), and
analyzed for total petroleum hydrocarbons (TPH) and priority pollutants plus 40 tentatively
identified compounds (TICs) (Appendix A). No potentially contaminated soils were excavated as
part of the removal of the UST. All soils were free of evidence of contamination and were
backfilled into the excavation following removal of the UST.

In 1993, 27 soil samples were collected on the east side of the site at 5.5 feet bgs (the soil-
groundwater interface) using a split spoon sampler and hollow stem auger to define the extent of
gasoline contamination near the six 10,000-gallon USTs (NJDEP Registration Numbers: 81533-
185 through 81533-190) (GES, 1999) (Appendix A). These soil samples were analyzed for TPH,
volatile organic compounds (VOCs) with a forward library search of 10 compounds (VOCs+10),
and lead.

Nine post-excavation soil samples including one field duplicate sample were collected from
eight locations in June 1998 during the removal of a 2,000-gallon No. 2 fuel oil UST (NJDEP
Registration Number: 81533-112) on the south side of Building 699 (Figure 1.3) (Versar, 2000a).
The samples were analyzed for TPH (Appendix A). Based on organic vapor analyzer air
monitoring and TPH analysis results for the post-excavation soil samples, no soil exhibited signs
of contamination and all excavated soils were used as backfill following removal of the UST
(Versar, 2000a). NJDEP approval for NFA for the No. 2 fuel oil UST was received in a letter dated
January 10, 2003 (NJDEP, 2003).

In September 1999, four USTs (NJDEP Registration Numbers: 81533-235 through 81533-
238) once used to store gasoline were discovered adjacent to the pump island area on the west side
of the site (Figure 1.3). Ten post-excavation soil samples including one field duplicate sample
were collected from nine locations during the removal of the four USTs (Versar, 2001) (Appendix

Fort Monmouth, BRAC 05 Facility 2-1 January 2018
Contract Number W912DY-09-D-0062, Task Order 0012



18
19
20
21

\

L L) W W W W NN NN NN NN
N A W N~ O OV o 3O Lt B W N

36
37
38
39
40
41
42
43
44

Final Section 2
Remedial Investigation Report / Remedial Action Workplan for Site FTMM-53 Previous Investigations

A). Two sidewall samples were collected from a depth of 8 feet bgs, and one sample was collected
at the bottom of the excavation at a depth of 9.5 feet bgs. Each sample was analyzed for lead and
VOCs. Approximately 60 cubic yards of potentially contaminated soils were removed from the
excavated area, and the rest of the soil that was not contaminated was used as backfill following
the removal of the UST. NJDEP approval for NFA for the four 4,000-gallon steel gasoline USTs
was received in a letter dated January 10, 2003 (NJDEP, 2003).

In October 2000, a 500-gallon waste oil UST (NJDEP Registration Number: 8§1533-239) was
removed from the north side of Building 699 (U.S. Army, 2000). Four soil samples including one
field duplicate sample were collected from three locations within the excavation (Appendix A).
One sample from the north end of the excavation and one from the south end of the excavation
were collected at 6.5 feet bgs, and one from the piping excavation area was collected at 1.5 feet
bgs. These soil samples were analyzed for TPH and VOCs+10.

Site-wide soil sampling was performed by Versar (2000b) in March and April 2000 to further
delineate the horizontal and vertical extent of soil contamination, and to identify “hot spot” areas
that could be addressed by active remediation. A total of 83 soil borings were drilled at the site,
with samples collected at alternating 6-inch intervals from ground surface to a depth of 12 feet bgs
at each location. The samples were analyzed for VOCs, TPH, and lead. This sampling identified
the existence of clay in subsurface soil at the site at an estimated depth of 3 to 4 feet bgs. Since
clayey soils would not be effectively treated by the then-proposed SVE system, enzyme-enhanced
bioremediation (EEB) was proposed to accelerate remediation of petroleum-related contaminants
in soil in the upper soil horizon (Versar, 2000b).

Following the sampling in March-April 2000, proprietary biological amendments provided by
Enzyme Technologies, Inc. of Portland, Oregon were injected into the shallow subsurface soils at
identified “hot spot” areas. Approximately 1,559 gallons of the proprietary biological amendments
were injected in the immediate vicinity of 17 soil boring locations from ground surface to a depth
of 3 to 4 feet bgs (Versar, 2002). The 17 locations are indicated on a site map in Section 4 of this
report (Figure 4.1) (including borings 1, 2, 5,7, 8, 11, 13, 15, 19, 20, 21, 46, and 47) which were
identified with benzene or xylene detections above the then-current NJDEP Residential Direct
Contact Soil Cleanup Criteria (RDCSCC) within the shallow subsurface. Borings 3,9, and 14 were
included due to their proximity to the 13 boring locations discussed above and because soils
identified from these borings, just below 3 feet bgs, exceeded their respective RDCSCC. Boring
48 was also included to evaluate the effectiveness of the EEB application on benzene, toluene,
ethylbenzene, and xylene (BTEX) concentrations detected in the lower subsurface. The EEB
injection points were placed on 5-foot centers from each of the 17 selected boring locations for a
total of nine injection points per location or 153 total injections.

Additional soil sampling was performed by Versar (2002) in 2001, approximately 180 days
after completion of the EEB injection program, to evaluate the treatment’s effectiveness on areas
with elevated fuel hydrocarbon concentrations during the 2000 sampling event. A total of 108 soil
samples were collected from alternating 6-inch intervals to a depth of 6 feet bgs in the 17 injection
areas described above (Appendix A). These samples were analyzed for VOCs+15 and TPH. No
further investigation work was performed until after the base closed in September 2011.

Parsons conducted an RI at FTMM-53 in September 2015. Three soil borings (FTMM-53-
SB1, -SB2, and -SB3) were drilled near the fueling islands beneath the canopy to assess
contaminant concentrations in an area which had not previously been characterized, and to
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characterize soil quality in areas where minor surface spills may have occurred during vehicle
refueling activities (Figure 2.2). Four soil borings were drilled at locations that still had elevated
benzene concentrations in soil in 2001 following the EEB injection (former boring locations 2, 13,
14, and 47; the corresponding 2015 RI borings are FTMM-53-SB4, -SBS5, -SB6, and -SB7,
respectively [see Figures 2.2 and 4.1 and Appendix A]). The purpose of these four 2015 borings
was to assess the degree to which fuel hydrocarbon concentrations have attenuated since 2001.
Two soil borings (FTMM-53-SB8 and -SB9Y) were advanced on the north side of Saltzman Avenue
to determine the northern extent of elevated contaminant concentrations in soil. One soil boring
(FTMM-53-SB10) was drilled adjacent to former (2000) boring location 48 (Figures 2.2 and 4.1
and Appendix A) due to the detection of elevated contaminant concentrations at the completion
depth of that boring (12 feet bgs). One soil boring (FTMM-53-SB11) was drilled south of Building
699 at the location of the former waste oil UST that was removed in 1992 (Weston, 1993a; see
Appendix A) to evaluate current soil quality at this location. Discussion of the soil sampling
results is included in Section 4.

2.3  GROUNDWATER INVESTIGATIONS

In October 1992, groundwater monitoring well 699MW 12 was installed at the former location
of the waste oil tank south of Building 699 (Figure 1.3). A groundwater sample collected
following development of the well was analyzed for VOCs + 15 TICs and lead (Weston, 1993a;
Appendix A). The well was sampled again for the same parameters in May 1993 (Table 2.2).

FTMM-53 monitoring wells were sampled quarterly for VOCs and metals from April 1997
through June 2011. Groundwater sampling was conducted using low flow purging and sampling
at 14 monitoring wells at FTMM-53 as part of the August 2013 baseline sampling event (Parsons,
2014). Groundwater samples collected in August 2013 were analyzed for VOCs (Table 2.2).

Groundwater monitoring at a subset of site wells occurred quarterly at FTMM-53 from March
2014 to November 2015 using passive diffusion bags (PDBs), with samples analyzed for VOCs.
At the request of NJDEP (2014a) in a letter dated April 22, 2014, FTMM agreed to sample five
wells at FTMM-53 for total and dissolved lead during the 2015 RI. These wells included one new
well (FTMM53-MWO01) and four existing wells having volatile fuel hydrocarbon concentrations
exceeding NJDEP Groundwater Quality Standards (GWQS) in August 2013. Therefore, the 2015
RI groundwater samples were collected using standard low-flow procedures rather than passive
diffusion bag samplers. Groundwater monitoring results are discussed in Section 4.2. Quarterly
groundwater monitoring at FTMM-53 has been suspended as of the first quarter of 2016 and will
resume following completion and final review/acceptance of this RIR/RAWP by the NJDEP. The
LTM of groundwater has provided sufficient understanding of the groundwater chemistry for the
site and there was minimal benefit to continuing the LTMP while characterizing of the site is being
completed under the RI process. Therefore, temporary suspension of quarterly monitoring was
agreed to by NJDEP in a letter dated March 16, 2016 (Appendix A).

Well construction details are provided in Table 2.1, and the scope of the groundwater
monitoring program from the 1990s through 2015 is summarized in Table 2.2. Well locations are
shown on Figure 2.2.
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24  SOIL VAPOR INTRUSION INVESTIGATIONS
24.1 2007 Soil Gas Sampling

Soil gas sampling was conducted as part of the Phase I SI (U.S. Army BRAC, 2008). The
NJDEP recommended investigation of vapor intrusion (VI) where structures are within 100 feet
horizontally or vertically of shallow groundwater contamination in excess of groundwater
screening levels (GWSLs). In the case of petroleum hydrocarbon contamination (e.g., BTEX), a
30-foot distance was utilized. Two sub-slab and two near-slab soil gas samples were collected
adjacent to and from beneath Building 699 and analyzed for VOCs. Sampling results are discussed
in Section 4.3, and sampling locations are shown on Figure 4.4.

2.4.2 2012 VI Site Investigation

Based on concentrations of chlorinated VOCs and BTEX compounds measured in
groundwater across FTMM from the second quarter 2009 through the first quarter 2011, six
buildings, including Building 699 at FTMM-53, were targeted for a subsequent VI investigation
(AECOM, 2013). Two sub-slab soil gas samples, one indoor air sample, one ambient air sample,
and two duplicate ambient air samples were collected at Building 699 in March 2012. All samples
collected at Building 699 were analyzed for 12 chlorinated VOCs based on detections of
tetrachloroethene (PCE) at wells 699MW-09 and 699MW-16, the trigger wells for this
investigation. Sampling results are discussed in Section 4.3, and sampling locations are shown on
Figure 4.5.

2.5 ECOLOGICAL INVESTIGATIONS

A Baseline Ecological Evaluation (BEE) (Shaw, 2012) was performed at the MP and CWA
to fulfill requirements set forth in NJDEP’s TRSR (N.J.A.C. 7:26E-5.3 as cited in a previous
version of the TRSR). The BEE is Tier I of the ecological evaluation and ecological risk
assessment process as developed by the Site Remediation Program, and is defined in the TRSR
and Site Remediation News (NJDEP, 1997). The objective of the BEE at FTMM was to examine
each of 23 identified sites (eight Environmental Condition of Property [ECP] parcels and 15
Installation Restoration Program [IRP] sites). The BEE was developed to be an efficient screening
process. As such, the results of a BEE are used to determine whether potential ecological impacts
are negligible or whether more site-specific ecological evaluation is warranted. The NJDEP has
accepted the conclusions and recommendations of the BEE (Shaw, 2012) and concurs that no
further evaluation of ecological risk is required.

Fort Monmouth, BRAC 05 Facility 2-4 January 2018
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SECTION 3
PHYSICAL CHARACTERISTICS OF THE SITE

3.1 SURFACE FEATURES

FTMM-53 is located on the south side of Saltzman Avenue in the central portion of the MP
and is associated with Building 699, which is a one-story building built on slab and covering an
area of approximately 4,628 square feet. Nearly all the remainder of the site is paved with asphalt
or concrete. Large paved parking areas exist to the east and west of the site, and a large grassy area
is found to the north across Saltzman Avenue. Topography at the site is relatively flat, sloping
gradually to the southeast (Versar, 2002).

3.2  SURFACE-WATER HYDROLOGY

The nearest surface water body to FTMM-53, Husky Brook, is located approximately 700
feet southeast of the site. Mill Creek is located approximately 1,100 feet west of the site. Husky
Brook originates off-post to the west and becomes Husky Brook Lake in the southwestern corner
of the MP (Figure 1.2). Surface water drainage from the southern half of the MP, including
FTMM-53, flows into Husky Brook and Husky Brook Lake through a series of drainage ditches
and outfalls. Husky Brook exits Husky Brook Lake and where it is culverted for approximately
900 feet, and then becomes Oceanport Creek downstream (east of) of FTMM-53. Oceanport Creek
and Husky Brook are tidally influenced below Husky Brook Lake (Weston, 1995; Shaw, 2012).
Surface water that accumulates on the land surface from precipitation events at FTMM-53 is
transported southward via overland flow toward Husky Brook (Figure 1.2).

3.3 GEOLOGY AND HYDROGEOLOGY
3.3.1 Regional Geology and Hydrogeology

The MP is situated on coastal plain deposits that thicken to the southeast. The regional
geologic and hydrogeologic framework for the New Jersey coastal plain is described by Zapecza
(1989), who identified 15 regional hydrogeologic units, including nine aquifers and six confining
units. An early regional geologic cross-section for the FTMM vicinity based on the work of
Zapecza (1989) is provided in Appendix A. This cross-section indicates that the depth to
crystalline bedrock at FTMM is approximately 1,000 feet.

The bedrock geology of the Long Branch Quadrangle (Stanford and Sugarman, 2010)
indicates that the Hornerstown, Vincentown, and Tinton formations are the unconsolidated units
that outcrop or occur close to the ground surface in the area of FTMM. There is a relatively thin
veneer of surficial deposits that covers most of the unconsolidated material, according to the
Surficial Geology of the Long Branch Quadrangle (Stanford, 2000). The 2010 bedrock geologic
cross section map is also included in Appendix A.

The Hornerstown Formation, which underlies much of the MP and the northern portion of the
CWA, consists of glauconitic (>50%) clay and silty clay. This unstratified formation is olive, dark
green and black where unweathered and olive-brown with brown to reddish-brown mottles where
weathered (Stanford and Sugarman, 2010). The Hornerstown Formation is 25 to 30 feet thick. The
Vincentown Formation, which unconformably overlies the Hornerstown Formation, consists of
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glauconitic (5-20%), silty, medium-to-coarse, quartz sand; some fine-to-medium sand; and some
very coarse sand to very fine pebbles. This formation is yellow, reddish-yellow, olive yellow, or
olive-brown in color and has a total thickness of 180 feet.

The Tinton (Sand) Formation unconformably underlies the Hornerstown Formation and
conformably overlies the Red Bank Sand and consists of glauconitic (5-30%), silty, medium-to-
coarse and fine-to-medium, quartz sand. The color is reddish-brown, reddish-yellow, yellowish-
brown where weathered, and grayish-brown, brown, and olive-brown where unweathered. It is
commonly iron-cemented into beds and masses as much as 15 feet thick. The uppermost four to
six feet, just below the contact with the Hornerstown Formation, is a brown to olive-gray,
glauconitic, clayey silt to sandy or silty clay (Stanford and Sugarman, 2010).

The water table aquifer in the MP area is identified as part of the “Navesink- Hornerstown
Confining Units,” or minor aquifers. The minor aquifers include the Navesink Formation, Red
Bank Sand, Tinton Sand, Hornerstown Sand, Vincentown Formation, Manasquan Formation,
Shark River Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.

A pumping test performed at FTMM in 1992 yielded a hydraulic conductivity of 32 gallons
per day per square foot (4.3 feet per day [ft/day]) (GES, 1999). The location of the pumping test
and the geologic unit tested are not known. Twenty-one hydraulic conductivity values derived
from slug tests performed in monitoring wells installed at various building areas at FTMM ranged
from 0.3 ft/day to 31.7 ft/day with a geometric mean value of 3.2 ft/day.

3.3.2  Site-Specific Geology and Hydrogeology

FTMM-53 is underlain by the Hornerstown Formation. Review of geologic information
obtained by Parsons in September 2015 during drilling of 11 soil borings across the site confirms
that the uppermost lithologic unit at FTMM-53 (from ground surface to approximately 5 feet bgs)
is generally comprised of medium to fine, orange and tan sand and silty sand, and clay
(Appendix B). This uppermost unit likely consists of some combination of fill material and
surficial deposits belonging to the Cape May Formation Unit 2. Deeper soil (5 to 20 feet bgs) is
representative of the Hornerstown Formation and is composed of greenish, orange, and gray sandy
clay with a trace of silt.

The depth to groundwater at the MP typically ranges from approximately 2 to 9 feet bgs. At
FTMM-53, the groundwater depth typically ranges from approximately 6 to 9 feet bgs based on
water level depth measurements collected during recent quarterly groundwater monitoring events
(Table 3.1). Groundwater potentiometric contour maps were created using March and November
2015 groundwater elevation data from on-site wells (Figures 3.1 and 3.2). Figure 3.2 includes
both FTMM-53 and adjacent site FTMM-68, and provides the best hydraulic gradient information
in terms of magnitude and direction. Groundwater migrates towards the south and southeast (i.e.,
toward Husky Brook, Figure 3.2) with horizontal hydraulic gradients throughout much of the site
vicinity ranging from 0.014 to 0.024 foot per foot (ft/ft). In contrast, the hydraulic gradient beneath
the immediate area of the service station appears to be relatively flat.

Slug tests were performed in three shallow monitoring wells in December 2015 (699MWO04,
699VP11, and FTMM-53MWO01; Figure 2.1). Tests were analyzed using the Hvorslev Method
(Hvorslev, 1951). The calculated hydraulic conductivities for the shallow zone were 0.36 ft/day
for 699MWO04, 2.98 ft/day for 699VP11, and 3.59 ft/day for FTMMS53-MWO1. The slug test
analysis reports are provided for each well in Appendix B.

Fort Monmouth, BRAC 05 Facility 3-2 January 2018
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34 LAND USE

Building 699 is closed and was used as a full-service gas station and convenience store. The
projected future land use at the site is mixed use industrial and institutional/civic use according to
the Fort Monmouth Reuse and Redevelopment Plan (EDAW, Inc., 2008) included in Appendix
A. According to this Plan, institutional/civic uses may include schools (educational) and
administrative.

3.5 ECOLOGY

Major vegetation zones at FTMM consist of landscaped areas, estuarine and fresh water
wetlands, riparian areas, upland forests, and old field habitats. Much of the upland areas of the MP
and CWA consist of extensive areas of regularly mowed lawns and landscaped areas (Shaw, 2012).
Approximately ninety percent of FTMM-53 is covered by impervious surfaces including
pavement, concrete pump islands, and Building 699. Large paved parking areas exist to the east
and west of the site. A large grassy area is present to the north across Saltzman Avenue. Building
699 is located approximately 700 feet northwest of Husky Brook, which empties into Oceanport
Creek.

Except for occasional transient species, no federally-listed or proposed threatened or
endangered flora or fauna are known to exist at FTMM. There was one observance in 1992 of a
New Jersey-listed endangered species, the clustered sedge. No federal- or state-listed species were
observed during the BEE site visit conducted on the MP and CWA in September 2009. In an
August 27, 2012 letter, the NJDEP approved “no additional ecological evaluation or assessment
for the Main Post Area” (NJDEP, 2012a) (provided in Appendix A).
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SECTION 4
NATURE AND EXTENT OF CONTAMINATION

Environmental sampling results for soil and groundwater at and adjacent to FTMM-53 are
described in this section. No surface water or sediment samples were collected at this site since
the nearest surface water body (Husky Brook) is located approximately 700 feet to the southeast
(where the flow is culverted for approximately 900 feet before entering Oceanport Creek).

41  SOIL QUALITY

Soil analytical data collected during previous soil investigations and the current RI are
summarized in the following subsections. All soil samples collected at the site during the 2015 RI
were analyzed for VOCs+TICs. One sample from RI boring FTMM-53-SB11, advanced at the
location of the former waste oil tank south of Building 699, was also analyzed for semivolatile
organic compounds (SVOCs)+TICS, polychlorinated biphenyls (PCBs), target analyte list (TAL)
metals, and extractable petroleum hydrocarbon (EPH) fractions. Two other soil samples from this
boring were also analyzed for EPH fractions. Soil sample locations for the 2015 RI are shown on
Figure 2.2.

Sampling results for detected analytes were compared to NJDEP Residential Direct Contact
Soil Remediation Standards (RDCSRS), Non-Residential Direct Contact Soil Remediation
Standards (NRDCSRS), and/or Impact to Ground Water screening levels (IGW SLs) and are
summarized below.

4.1.1 Summary of Soil Sample Results from 1992 to 2001

Soil quality data collected in 1992 (Weston, 1993a), 1998 (Versar, 2000a), 1999 (Versar,
2001), and 2000 (U.S. Army, 2000) are summarized in Table 4.1 and provided in Appendix A.
Data collected by Versar in 2000 (Versar, 2000b), and 2001 (Versar, 2002) are summarized in
Tables 4.2 and 4.3, respectively, and are included in Appendix A; benzene data for soil samples
collected by Versar in 2000 are also shown on Figure 4.1. Additional soil quality data collected
in 1993 (Appendix V in GES, 1999) are not summarized in tabular form in this section, but are
described below and included in Appendix A,

Five post-excavation soil samples (SP1 through SP5) collected along the sidewalls and base
of the waste oil tank (NJDEP Registration Number 81533-197) excavation south of Building 699
in 1992 (Weston, 1993a) were analyzed for TPH and priority pollutants plus 40 TICs. TPH
concentrations ranged from non-detect with the lowest detected concentration at 15 milligrams per
kilogram (mg/kg) up to 11,600 mg/kg (Table 4.1). Monitoring well 699MW 12 (Figure 2.1) was
installed at the former waste oil UST location in 1992, and three soil samples were collected for
analysis of TPH during advancement of the monitoring well borehole (sample IDs C92-1009
through C92-1011). TPH concentrations in these three samples ranged from not detected to 3,095
mg/kg (Table 4.1).

In 1993, 27 soil samples were collected in the northeast portion of the site at 5.5 feet bgs (the
soil-groundwater interface) to define the extent of gasoline contamination (six gasoline USTs,
NJDEP Registration Numbers 81533-185 through -190) (see Appendix V in GES, 1999, provided
in Appendix A of this report). Total concentrations of BTEX constituents in these samples ranged
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from 125 to 2,170 mg/kg, and total VOC concentrations ranged from 307 to 2,877 mg/kg
(Appendix A). The area where these samples were collected is outlined on Figure 4.1.

Eight soil samples (699A-A through 699A-H) were collected by Versar (2000a) at depths
ranging from 2 to 9 feet bgs and analyzed for TPH following the removal of a 2,000-gallon No. 2
fuel oil tank (NJDEP Registration Number 81533-112) from the south side of Building 699 in
1998 (Figure 1.3). TPH concentrations in seven of the eight samples were non-detect, and the
concentration in the eighth sample was 346 mg/kg (Table 4.1).

Soil sampling results reported by Versar (2001) following the 1999 removal of four gasoline
USTs (NJDEP Registration Numbers 81533-235 through -238) on the west side of the site (Figure
1.3) indicated that benzene and xylene concentrations in soil beneath the tanks exceeded the then-
current NJDEP RDCSCC (Appendix A). Concentrations of BTEX compounds at several locations
also exceeded current September 2017 NJDEP soil criteria as shown in Table 4.1 (samples PS-1
through PS-9). Maximum detected concentrations of benzene, toluene, ethylbenzene, and total
xylenes were 36 mg/kg, 310 mg/kg, 260 mg/kg, and 1,530 mg/kg, respectively. The sample depths
ranged from 1.5 to 4 feet bgs.

In October 2000, a 500-gallon waste oil tank (NJDEP Registration Number 81533-239) was
removed from the north side of Building 699 (Figure 1.3), and three post-excavation samples were
analyzed for BTEX and/or TPH (U.S. Army, 2000). Analytical results from one sample (699WO-
A-North End) contained benzene and naphthalene at concentrations exceeding current September
2017 NJDEP RDCSRS direct contact soil criteria at 6.5-7 feet bgs (Table 4.1).

A total of 83 soil borings were advanced site-wide by Versar (2000) in March/April 2000 to
further delineate the horizontal and vertical extent of soil contamination, and to identify “hot spot”
areas that could be addressed by active remediation (see Section 2.2). A total of 897 samples were
collected at alternating 6-inch intervals from ground surface to a depth of 12 feet bgs at each
location and analyzed for VOCs, TPH, and/or lead (Figure 4.1). Constituents of concern (COCs)
were detected at 53 of the 83 boring locations with the primary COCs being TPH and BTEX
(Table 4.2). Benzene was detected at 22 boring locations, 20 of which had concentrations above
the then-current 2000 RDCSCC of 3 mg/kg and the current September 2017 RDCSRS of 2 mg/kg
(Table 4.2). Xylenes were detected at 21 boring locations, 17 of which had concentrations above
the then-current 2000 RDCSCC of 410 mg/kg; there were no exceedances of the current September
2017 RDCSRS for total xylenes of 12,000 mg/kg. Table 4.2 also shows which of the 21 boring
locations included in this table were selected for subsequent EEB treatment later in 2000 (i.e., after
the March/April 2000 sampling highlighted in Table 4.2). As indicated on the benzene sampling
results map (Figure 4.1), the soil sampling performed in 2000 defined the lateral extent of benzene
RDCSRS exceedances to the south, west, and east, but not to the north (i.e., hydraulically
upgradient), due to the presence of Saltzman Avenue (Appendix A).

Additional soil sampling was performed by Versar (2002) in 2001, approximately 180 days
after completion of the EEB injection program described in Section 2.2, to evaluate the treatment’s
effectiveness on areas with elevated COC concentrations during the 2000 sampling event. A total
of 108 soil samples were collected from alternating 6-inch intervals at 17 boring locations to a
depth of 6 feet bgs and analyzed for VOCs and TPH. Post- EEB benzene concentrations exceeding
the current September 2017 RDCSRS of 2 mg/kg were detected at 15 of the 17 boring locations
sampled in 2001 (Table 4.3). The post-bioremediation soil quality dataset did not adequately
characterize the extent of soil contamination to the north (Appendix A).
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Table 4.4 summarizes the number of times historical analyte concentrations were greater than
one or more current September 2017 NJDEP comparison criteria, as described further in Sections
4.1.1.1 through 4.1.1.3. The results of the 27 soil samples collected in the northeast portion of the
site in 1993 (GES, 1999) were not readily available electronically, and therefore were not included
in Table 4.4. As shown on Figure 4.1, samples collected in the same area by Versar in 2000 and
2001 subsequently superseded the 1993 sample results.

4.1.1.1 Summary of Historical Exceedances of Residential Direct Contact Comparison
Criteria

Concentrations of the following constituents exceeded the September 2017 NJDEP RDCSRS
in at least one of the soil samples collected from 1992 to 2001 and analyzed for VOCs, SVOCs,
TPH, PCBs, and/or metals (Table 4.4).

o The VOCs benzene; and
e The SVOC naphthalene.

4.1.1.2 Summary of Historical Exceedances of Non-Residential Direct Contact
Comparison Criteria

Concentrations of the following constituents exceeded the September 2017 NJDEP
NRDCSRS in at least one of the soil samples collected from 1992 to 2001 and analyzed for VOCs,
SVOCs, TPH, PCBs, and/or metals (Table 4.4).

e The VOCs benzene; and
e The SVOC naphthalene.

4.1.1.3 Summary of Historical Exceedances of Impact to Ground Water Comparison
Criteria

Concentrations of the following constituents exceeded the November 2013 NJDEP IGW SL
in at least one of the soil samples collected from 1992 to 2001 and analyzed for VOCs, SVOCs,
TPH, PCBs, and/or metals (Table 4.4).

e The VOCs 1,1,2-trichloroethane, acetone, benzene, ethylbenzene, methyl ethyl ketone,
methylene chloride, toluene, and total xylenes;

¢ The SVOCs 2-methylnaphthalene, naphthalene, and phenol; and
e The metal lead.
4.1.2  Summary of 2015 RI Soil Sample Results

Eleven soil borings were advanced during the September 2015 RI sampling event, with three
soil samples collected at each boring location to define the current extent and magnitude of COCs
in soil (Figure 2.2). Borings were located in areas where historical data did not define the extent
of soil contamination (i.e., north of Saltzman Avenue) and in areas where contaminant
concentrations were substantially elevated in the past. Mild to very strong petroleum-like odors
were noted at varying depths at nearly every location except for FTMM53-SB8, -SB9, -SB11 and
FTMMS53-MWOI1. FTMMS53-SB8 and -SB9 are located at the far north end of the site, and
FTMMS53-SB11 and -MWOI are located at the far south end of the site (Figure 2.2).
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Soil samples were analyzed for VOCs+TICs, SVOCs+TICs, PCBs, EPH, and/or metals,
depending on the sample location; results are presented in Table 4.5. The full analytical laboratory
report and the data validation summary report are included in Appendix B. Table 4.6 summarizes
the number of times analyte concentrations in the 2015 RI samples were greater than one or more
of the September 2017 NJDEP comparison criteria. Locations of NJDEP RDCSRS exceedances
in 2015 soil samples are shown on Figure 4.2.

4.1.2.1 Summary of Exceedances of Residential Direct Contact Comparison Criteria

As shown in Tables 4.5 and 4.6, naphthalene was the only constituent that exceeded the
September 2017 NJDEP RDCSRS in soil samples collected during the 2015 RI sampling event
and analyzed for VOCs+TICs, SVOCs+TICs, PCBs, EPH, and/or metals. Naphthalene
concentrations exceeded the September 2017 NJDEP RDCSRS of 6 mg/kg in a total of two
samples from borings FTMM-53-SB4 (16 mg/kg at 7 to 7.5 feet bgs) and FTMM-53-SB10 (6.5
mg/kg at 6.5 to 7 feet bgs) (Figure 4.2).

4.1.2.2 Summary of Exceedances of Non-Residential Direct Contact Comparison Criteria

As shown in Tables 4.5 and 4.6, no constituents exceeded the September 2017 NJDEP
NRDCSRS in any of soil samples collected in 2015 and analyzed for VOCs+TICs, SVOCs+TICs,
PCBs, EPH, and/or metals.

4.1.2.3 Summary of Exceedances of Impact to Ground Water Comparison Criteria

As shown in Tables 4.5 and 4.6, concentrations of the following constituents exceeded the
November 2013 NJDEP IGW SL in at least one of the soil samples collected in 2015 and analyzed
for VOCs+TICs, SVOCs+TICs, PCBs, EPH, and/or metals.

e The VOC benzene (two surface soil samples collected beneath the fueling island
canopy at FTMM-53-SB2 and -SB3 and one deeper sample collected near the water
table at FTMM-53-SB7); and

e The SVOC TIC 2-methylnaphthalene (one sample collected near the water table at
FTMM-53-SB4).

4.1.24 Comparison of 2015 and 2000/2001 Results for Benzene and Xylene

Based on the pre- and post-EEB 2000/2001 sampling results, it was concluded that
concentrations of COCs exceeding the then-current RDCSCC decreased significantly throughout
the application area during the 6-month treatment period (Versar, 2002). As shown in Table 4.3,
the total number of RDCSRS exceedances for benzene decreased from 60 in 2000 to 45 in 2001.
Benzene concentrations in 50 samples collected in 2001 decreased relative to 2000 concentrations
(indicated by green font color in Table 4.3), and benzene concentrations in 25 samples collected
in 2001 increased relative to 2000 concentrations (red font color in Table 4.3).

Soil analytical results from the 2015 RI sampling effort were compared to historical results
from Versar (2000b and 2002) to evaluate how contaminants have attenuated in FTMM-53 soil
over the past 15 years. Table 4.7 shows the changes in concentrations of benzene and xylene at
five soil borings advanced at locations having benzene concentrations exceeding the current
NJDEP RDCSRS of 2 mg/kg following the 2000 and 2001 Versar investigations (FTMM-53-
SB4, -SBS, -SB6, -SB7, and -SB10). As shown in Table 4.7, benzene and xylene concentrations
have significantly decreased during the 15 years since the original samples were collected. This
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indicates that insitu treatment has been successful and natural attenuation of these compounds is
occurring in soil at FTMM-53.

42 GROUNDWATER QUALITY

The groundwater monitoring program conducted from October 1992 to November 2015 is
summarized in Table 2.2. Analysis for TAL metals were discontinued and VOCs were targeted
for analysis only at select wells starting with the 2013 baseline sampling event. The 2013 Baseline
Sampling Report (Parsons, 2014) recommended continued quarterly sampling of eight wells for
VOC:s using PDBs. NJDEP (2014b) agreed with this proposal in an approval letter “Final Baseline
Ground Water Sampling Report (August 2013)” dated July 3, 2014. A copy of the letter is provided
in Appendix A. At the request of NJDEP, lead was added to the target analyte list for five wells
sampled in November 2015. Quarterly groundwater monitoring at FTMM-53 has been suspended
as of the first quarter of 2016 and will resume following completion and final review/acceptance
of this RIR/RAWP by the NJDEP. Temporary suspension of quarterly monitoring was agreed to
by NJDEP in a letter dated March 16, 2016 (Appendix A). Monitoring well locations are shown
on Figure 2.1, and well construction details are provided in Table 2.1.

4.2.1 Summary of Groundwater Sampling Results from 1995 to 2006

Summary tables and charts of groundwater sampling results from 1995 to 2006 are provided
in Appendix F of the Remedial Action Progress Report (RAPR), October 2005 through September
2006 (Handex, 2008); this document is included in Appendix A of this report.

4.2.2  Summary of Groundwater Sampling Results from March 2008 to June 2011

FTMM-53 monitoring wells were sampled quarterly for VOCs and metals from April 1997 to
June 2011. The quarterly monitoring results summarized in this subsection are representative of
the 40-month period from March 2008 to June 2011. Quarterly groundwater monitoring results
obtained from March 2008 to June 2011 are shown in Table 4.8. More comprehensive summary
tables that provide groundwater quality data from May 1997 through September 2010 are provided
in Appendix A.

4.2.3 Summary of Groundwater Sampling Results from August 2013 through November
2015

The August 2013 baseline data and quarterly groundwater monitoring data for March 2014
through November 2015 are representative of more recent conditions. Table 4.10 summarizes the
number of times concentrations of a detected analyte were greater than the July 2010 NJDEP
GWQS based on sampling results from August 2013 to November 2015. Sample locations where
detected analytes were greater than the GWQS NIJDEP GWQS from August 2013 through
November 2015 are shown on Figures 4.3 through 4.8.

Several fuel hydrocarbons exceeded their respective NJDEP GWQS from March to November
2015. Additionally, the chlorinated VOC PCE was detected at concentrations ranging from 1.1J
to 1.3 J micrograms per liter (ug/L), slightly above the NJDEP GWQS of 1 ug/L, in wells
699MW09 and 699MW 16 during this timeframe (Figure 4.7). This chlorinated compound likely
migrated under the natural groundwater gradient into the downgradient portions of FTMM-53
from a known release of PCE near Building 700 (adjacent site FTMM-68).

Concentrations of the following constituents exceeded their current NJDEP GWQS in at least
one sample collected from August 2013 through November 2015:
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e The VOCs 1,2,4- trimethylbenzene (TMB), 1,3,5-TMB, benzene, m,p-xylene, PCE,
and total xylenes; and

o Total TICs, volatile.

The highest fuel hydrocarbon concentrations from August 2013 to November 2015 were
detected in groundwater from wells 699RWO03 and 699RWO05. In 699RWO03 these higher
concentrations above the GWQS occurred in late 2013 and early 2014, however, all fuel
hydrocarbon concentrations were below the GWQS during the most recent seven sampling events.
At 699RWO0S, fuel hydrocarbon concentrations remained above the GWQS as of the last round of
sampling (November 2015) (Table 4.9). The inferred groundwater flow direction at 699RWOS is
toward the east (Figure 3.2), and the lateral extent of fuel hydrocarbon concentrations detected in
this well is bounded by data for well 699MWO5 (Figure 4.3). GWQS exceedances at well
699MWO06 have been limited to benzene; detected concentrations of this VOC from August 2013
to November 2015 have ranged from 1.5 J to 9.2 ug/L and have exceeded the 1 pg/L. GWQS in
only three of nine sampling events during this time period. The maximum benzene concentration
detected in 699MWO06 during the most recent five quarterly events was 2.3 J ug/L, and in the most
recent round in November 2015 benzene was not detected (<1 pg/L). The recent groundwater
quality data indicate that the fuel hydrocarbon plume is laterally bounded (Figures 4.3 through
4.6).

The PCE detected in selected wells in the eastern portion of FTMM-53 is part of a chlorinated
volatile organics plume that originates near Building 700 east of the Site (i.e., at FTMM-68). These
chlorinated organics are being addressed (delineated) under a separate RI for FTMM-68, and not
as part of this FTMM-53 RIR/RAWP.

4.3  SOIL GAS AND INDOOR AIR QUALITY
4.3.1 2007 Soil Gas Sampling

A total of 21 VOCs were detected in near-slab and sub-slab soil gas samples collected at
Building 699 in 2007 (U.S. Army BRAC, 2008). The sample locations and results of this sampling
event are shown on Figure 4.9. No VOCs were detected in near-slab soil gas samples above then-
current (March 2007) or current (March 2013) NJDEP Generic Non-Residential Soil Gas
Screening Levels (SGSLs). PCE was detected in both sub-slab soil gas samples at concentrations
of 151 and 241 micrograms per cubic meter (ug/m?), which exceeds the then-current residential
and non-residential SGSLs (34 and 36 pug/m?). However, the detected concentrations are below the
current (March 2013) residential and non-residential SGSLs for PCE of 470 and 2,400 ug/m3,
respectively. No constituents present in groundwater above the GWSL at Building 699 were
detected in soil gas samples above the then-current non-residential SGSLs. However, due to the
PCE detections in soil gas samples, further evaluation of indoor air in Building 699 was
recommended.

4.3.2 2012 VI Site Investigation

Two sub-slab soil gas samples, one indoor air sample, one ambient air sample, and two
duplicate ambient air samples were collected at Building 699 in 2012 during a subsequent VI
investigation (AECOM, 2013). The sample locations and results of this sampling event are shown
on Figure 4.10. The only analytes detected in a sub-slab soil gas sample were PCE and
trichloroethene (TCE). PCE was detected at concentrations of 210 and 360 pg/m?, both of which
exceeded the then-current residential and non-residential SGSLs for PCE of 34 and 36 pg/m?,
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respectively. However, the detected concentrations are below the current residential and non-
residential SGSLs for PCE of 470 and 2,400 pg/m®, respectively. TCE was detected at a
concentration of 94 ug/m?, which exceeded the then-current residential and non-residential SGSLs
for TCE of 27 and 27 pg/m?, respectively. The residential SGSL for TCE has not changed with the
March 2013 updates; however, the non-residential SGSL for TCE did change (increased to 150
pg/m?) in 2013 and based on the revised number, the TCE SGSL was not exceeded. The reporting
limits for non-detect sub-slab soil gas results were below the then-current residential and non-
residential SGSLs (AECOM, 2013).

The only analyte detected in an indoor air, ambient air and/or duplicate ambient air sample
collected at Building 699 in 2012 was chloromethane, which was detected at a concentration of 1
pg/m?; this concentration is below the March 2007 NJDEP residential and non-residential Indoor
Air Screening Values (IASLs) for chloromethane, which are 94 and 390 ug/m?, respectively. The
reporting limits for non-detect indoor/ambient/duplicate air results were below the residential and
non-residential IASLs.

Based on historical groundwater analytical data and VI data collected by AECOM (2013), it
was concluded that groundwater was acting as a source for the PCE (and likely TCE)
contamination detected in sub-slab soil gas at Building 699. However, given that neither PCE nor
TCE were detected in indoor air, the VI pathway for PCE, TCE, and the other targeted chlorinated
VOCs at Building 699 was considered incomplete. Chlorinated VOCs in groundwater and soil
vapor at FTMM-53 are believed to be sourced at adjacent site FTMM-68, and were likely pulled
to the vicinity of Building 699 at FTMM-53 by the pump and treat system that formerly operated
in this area. While the VI investigation discussed above included Building 700, the results from
this area will be presented in the RI/FS report for FTMM-68.
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SECTION 5
CONTAMINANT FATE AND TRANSPORT

This section addresses the fate and transport of VOCs detected in soil and/or groundwater at
FTMM-53 at concentrations exceeding NJDEP comparison criteria (see Sections 4.1 and 4.2 for
descriptions of sampling results for soil and groundwater, respectively). Chlorinated VOCs are
believed to be sourced at an adjacent property to the east, FTMM-68. The fate and transport of
chlorinated VOCs will be addressed in the RI/FS for FTMM-68.

The environmental fate and transport of a contaminant is controlled by the contaminant’s
physical and chemical properties and the nature of the subsurface media through which the
contaminant is migrating (USEPA, 1998).

Unless otherwise indicated in the text, the fate and transport information presented in this
section was derived from the following primary sources:

1. The online Toxnet Hazardous Substances Data Bank (http://toxnet.nlm.nih.gov/cgi-
bin/sis/search); and

2. Toxicological profiles prepared by the Agency for Toxic Substances and Disease
Registry (http://www.atsdr.cdc.gov/toxprofiles/index.asp).

5.1  POTENTIAL ROUTES OF MIGRATION

Potential migration routes for contaminants detected in soil and groundwater at FTMM-53
include the following:

e Volatilization;

¢ Dissolution of soluble residual contamination in soil into infiltrating precipitation that
percolates through the vadose zone to the water table; and

e Primarily lateral migration of contaminants dissolved in groundwater toward Husky
Brook.

5.2 CONTAMINANT PERSISTENCE AND MIGRATION IN SOIL

Benzene and naphthalene were identified as the primary constituents above the NJDEP criteria
in soil. Numerous laboratory and field studies have shown that hydrocarbon-degrading
microorganisms are ubiquitous in the subsurface environment and that these microorganisms can
degrade a variety of organic compounds, including components of gasoline (e.g., benzene), fuel
oil, and many other fuel hydrocarbons (Wiedemeier et al., 1999).

Benzene is the most volatile of the compounds, and is readily biodegradable in the subsurface.
Naphthalene is less volatile and biodegrades more slowly. Benzene is also the most soluble and
mobile of the two compounds in the subsurface. The soil organic carbon sorption coefficient (Koc)
for benzene has been measured with a range of 60-83 (Karickhoff 1981; Kenaga 1980), indicating
that benzene is highly mobile in soil and readily leaches into groundwater. Benzene released to the
soil partitions to the atmosphere through volatilization and to shallow groundwater as a result of
leaching.

Fort Monmouth, BRAC 05 Facility 5-1 January 2018
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Naphthalene is also soluble and mobile in the subsurface. As a result of its biodegradability,
volatility, and mobility, benzene is expected to be less persistent in the soil column than
naphthalene. API (2011) generally classifies petroleum substances in the C9 to C25 range
including naphthalene (C10) as “not readily biodegradable” because the biodegradation rate is
typically slower than lighter, more volatile compounds such as benzene. However, naphthalene is
among the more biodegradable of the compounds in the C9 to C25 range given that
biodegradability generally decreases with increasing molecular weight and carbon number.
Shorter-chain, lower-molecular-weight hydrocarbons are generally the most soluble, bioavailable,
and biodegradable constituents.

5.3 CONTAMINANT PERSISTENCE AND MIGRATION IN GROUNDWATER

BTEX and TMBs were identified as the primary constituents above the NJDEP GWQS in
groundwater. The biodegradation rates of the low- to moderate-weight aliphatic, alicyclic, and
aromatic compounds (including BTEX) can be very high, especially under aerobic conditions (Air
Force Center for Environmental Excellence [AFCEE], 1995). Previous research has shown that
the majority (greater than about 85 to 90 percent or more) of the dissolved petroleum hydrocarbons
plumes present in the shallow subsurface of the U.S. are at steady-state equilibrium, or are
receding, probably because of intrinsic bioremediation (Wiedemeier et al., 1999).

First-order degradation rates for benzene range from 0.1 to 28 per year (Suarez and Rifai,
1999; Reinhard et al., 2005), with an average “default” rate for fate and transport modeling
purposes of 1.1 per year (Falta et al., 2012). This range of rates corresponds to benzene half lives
of 0.02 to 6.9 years, with an average “default” half-life of 0.6 years. Therefore, although they are
relatively soluble and mobile in groundwater systems, benzene and other BTEX compounds tend
to have a low degree of persistence in groundwater unless concentrations are replenished over time
due to a continuing primary or secondary source.

TMBs are generally less volatile and more sorptive than BTEX, and they have been considered
to be relatively recalcitrant to biodegradation under anaerobic conditions such as are typically
present in fuel hydrocarbon plumes. However, research performed by Chen et al. (2008) showed
that while biodegradation of TMBs under denitrifying and sulfate-reducing conditions was slow,
significant biodegradation was observed under iron-reducing conditions. Therefore,
biodegradation rates for TMBs are variable depending on biogeochemical conditions of the
groundwater.

54 SUMMARY

Benzene is expected to be relatively mobile in the vadose zone, and its persistence is expected
to be low due to the effects of volatilization, biodegradation, and downward leaching. In contrast,
naphthalene is expected to be less mobile and biodegradable and consequently more persistent in
the soil column.

BTEX compounds are expected to be relatively mobile in groundwater, but with a relatively
low persistence and limited plume lengths due to relatively high biodegradation rates. The mobility
of TMBs is also significant, but these compounds tend to sorb more readily to aquifer matrix
materials and be less mobile than BTEX. Biodegradation rates for TMBs are variable depending
on site-specific biogeochemical conditions. Overall, TMBs are probably less biodegradable than
BTEX compounds.
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SECTION 6
CONCEPTUAL SITE MODEL

This CSM was developed to understand the possible sources of contamination, contaminants
of potential concern, potentially affected media, and transport and exposure pathways that could
impact human or ecological receptors. The CSM synthesizes what is known to date into a snapshot
that communicates the site’s physical setting, contaminants of potential concern, and discharge or
exposure mechanisms. Based on the findings of the current RI and historical investigations, the
current CSM is described below. The CSM is consistent with the NJDEP Technical Guidance for
Preparation and Submission of a Conceptual Site Model (ver. 1, December 16, 2011).

6.1 DESCRIPTION OF SOURCES, PATHWAYS AND RECEPTORS
6.1.1 Potential Sources

The site was formerly occupied by a gasoline fueling station and automobile service garage,
and many of the sources on the site are related to these past uses. The potential sources at FTMM-
53 include the following:

e ASTs;
e USTs and associated piping;
e Fuel pump dispensers; and
® Automobile service areas.
6.1.2  Transport and Exposure Pathways

Transport and exposure pathways that could impact human and ecological receptors include
chemicals that may have been spilled on the ground surface, or released in the subsurface soil, or
leached into shallow groundwater. VOCs in soil and groundwater also may have volatilized into
the soil pore space above the groundwater table. Groundwater contaminants may have spread
following the direction of the groundwater hydraulic gradients.

Based upon the types of chemicals present at FTMM-53 and the media in which the chemicals
are present, the following mechanisms for chemical transport have been identified for the site:

® leaching of contaminants from soil into groundwater;
e transport of contaminants in groundwater via advective groundwater flow; and
e volatilization of VOCs from soil and groundwater into soil pore space (soil gas).
The following potential human exposure routes for chemicals have been identified for the site:
¢ dermal contact, inhalation (of dust), and incidental ingestion of soil particulates;
¢ inhalation of VOCs volatized from soil and groundwater; and

e dermal contact, incidental ingestion, and ingestion as a potable water source for
groundwater.
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6.1.3  Potential Receptors

In evaluating the potential receptors at the site, it is necessary to identify the populations that
may potentially be exposed to the chemicals present, and to determine the pathways by which
these exposures may occur. Identification of the potentially exposed populations requires
evaluating the human activity and anticipated land use at FTMM-53.

Current or potential future human receptors at FTMM-53 include workers, institutional/civic
users, educational (school) personnel and students, and administrative personnel and if the area
becomes residential, future residents or potable water users (if groundwater is used as a potable
water source).

6.2 IMPACTED MEDIA AND EXPOSURE ASSESSMENT

COCs at FTMM-53 include fuel-related VOCs. Potentially affected media include soil and
groundwater. Based on the RI sampling performed in 2015, COCs in soil that exceed the
RDCSRS:s include benzene and naphthalene. COCs in groundwater that exceed the GWQS include
BTEX, 1,2,4-TMB, and 1,3,5-TMB. PCE is also present in FTMM-53 groundwater at
concentrations above the GWQS, but is believed to be sourced at adjacent site FTMM-68;
chlorinated compounds likely moved onto FTMM-53 in two ways: 1) migrated under a natural
groundwater gradient onto the downgradient portions of FTMM-53 and 2) were pulled to the
former service station area at FTMM-53 from the vicinity of Building 700 by the former pump
and treat system that operated at FTMM-53 (it was shut down in 2013). PCE in groundwater at
FTMM-53 will be addressed as part of the FTMM-68 RI/FS.

Once the potentially exposed populations are identified, the complete exposure pathways by
which individuals in each of these potentially exposed populations may contact chemicals present
in the soil gas, groundwater, and soil at the site are determined. A complete exposure pathway
requires the following three key elements:

® contaminant source;
® migration route; and
e point for human exposure (e.g., soil, air, or water).
An exposure pathway is not complete unless all three elements are present.
6.2.1 Surface Soil

Currently the contaminated area is paved and therefore there is no potential for human
exposure unless intrusive work is performed. If pavement is removed in the future then non-
intrusive workers and educational/administrative personnel may be exposed to contamination in
surface soil via incidental ingestion, dermal contact, and inhalation of dust or volatiles. Intrusive
workers, such as utility workers, may be exposed to contaminants in surface soil beneath the
pavement via the same pathways listed above for non-intrusive workers. If residential development
were to occur at the site in the future, then residential receptors may be exposed to contaminants
in surface soil via the same pathways listed above for non-intrusive workers.

6.2.2 Subsurface Soil

Only intrusive workers may be exposed to contaminants in subsurface soil via incidental
ingestion, dermal contact, and inhalation of dust or volatiles. If residential development were to
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occur at the site in the future, then residential receptors may be exposed to contaminants in
subsurface soil via the same pathways listed above for intrusive workers.

6.2.3 Groundwater

Intrusive workers may be exposed to contaminants in groundwater via incidental ingestion,
dermal contact, and inhalation of volatiles. If extraction of site groundwater for potable use were
to occur in the future, then potable water users may be exposed to contaminants in groundwater
via potable water ingestion, and the same three pathways listed above for intrusive workers.

6.2.4 Indoor Air

Based on historical groundwater analytical data and VI data collected by AECOM (2013) at
Building 699, it was determined that no complete exposure pathway exists for VOCs in indoor air
at FTMM-53. Therefore, exposure to volatilized contaminants via VI into overlying structures is
not a significant exposure pathway.

6.2.5 Surface Water and Sediment

The nearest surface water body (Husky Brook) is 700 feet from the site, and site-related
contamination is limited to the immediate site vicinity. Therefore, there is no release mechanism
for site contamination to impact surface water or sediment. The groundwater contaminant plume
is stable to shrinking due to biodegradation of fuel hydrocarbons in soil and groundwater.
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SECTION 7
REMEDIAL INVESTIGATION SUMMARY AND CONCLUSIONS

7.1 NATURE AND EXTENT OF CONTAMINATION

This section summarizes key findings and recommendations of the R, as required by N.J.A.C.
7:26E-4.9(a)6, which is applicable to POL releases. The RI is complete for FTMM-53 consistent
with the TRSRs. The nature and extent of targeted constituents exceeding NJDEP comparison
criteria in sampled media at FTMM-53 are summarized below.

7.1.1 Historical Soil Sampling (1992 to 2001)

Soil samples were collected in 1992 (Weston, 1993a), 1993 (Appendix V in GES, 1999), 1998
(Versar, 2000a), 1999 (Versar, 2001), 2000 (U.S. Army, 2000 and Versar, 2000b), and 2001
(Versar, 2002). The lateral extent of fuel hydrocarbon contamination in soil was defined by data
presented by Versar (2000b). Concentrations of the following constituents exceeded the current
September 2017 NJDEP RDCSRS in at least one of the soil samples collected from 1992 to 2001
and analyzed for VOCs+TICs, SVOCs+TICs, PCBs, TPH, and/or metals, depending on the sample
location.

e The VOCs benzene; and
e The SVOC naphthalene.

Concentrations of the following constituents exceeded the current September 2017 NJDEP
NRDCSRS in at least one of the soil samples collected from 1992 to 2001 and analyzed for
VOCs+TICs, SVOCs+TICs, PCBs, TPH, and/or metals, depending on the sample location.

e The VOCs benzene; and
e The SVOC naphthalene.

Concentrations of the following constituents exceeded the current NJDEP IGW SL in at least
one of the soil samples collected from 1992 to 2001 and analyzed for VOCs+TICs, SVOCs+TICs,
PCBs, EPH, and/or metals, depending on the sample location

e The VOCs 1,1,2-trichloroethane, acetone, benzene, ethylbenzene, methyl ethyl ketone,
toluene, and total xylenes;

e The SVOCs 2-methylnaphthalene and phenol; and
e The metal lead.
7.1.2  RI Soil Sampling (2015)

The vertical extent and current magnitude of fuel hydrocarbon contamination in soil was
determined by the RI sampling in 2015. Naphthalene was the only constituent that exceeded its
NJDEP RDCSRS in soil samples collected during the 2015 RI sampling event and analyzed for
VOCs+TICs, SVOCs+TICs, PCBs, EPH, and/or metals. No constituents exceeded the current
NJDEP NRDCSRS in any of soil samples collected in 2015. Fuel hydrocarbon concentrations in
soil have decreased substantially since the last sampling events in the 2000-2001 timeframe.
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Concentrations of the following constituents exceeded the current NJDEP IGW SL in at least
one of the soil samples collected in 2015 and analyzed for VOCs+TICs, SVOCs+TICs, PCBs,
EPH, and/or metals.

e The VOC benzene; and
e The SVOC 2-methylnaphthalene.
7.1.3 Groundwater

Concentrations of the following constituents exceeded their current NJDEP GWQS at least
one of the groundwater samples collected during the most recent eight quarters of groundwater
monitoring (March 2014 to November 2015) and the 2013 baseline sampling event:

e The VOCs 1,2,4-TMB, 1,3,5-TMB, benzene, m,p-xylene, PCE, total xylenes; and
o Total TICs, volatile.

Recent groundwater quality data indicate that the fuel hydrocarbon plume is laterally bounded
and localized in the immediate vicinity of the site. Fuel hydrocarbon concentrations in groundwater
have decreased substantially since quarterly monitoring began in 1997. PCE detected in selected
wells in the eastern portion of FTMM-53 is part of a chlorinated volatile organics plume that
originates near Building 700 east of the Site (i.e., at FTMM-68). These chlorinated organics are
being addressed (delineated) under a separate RI for FTMM-68.

7.1.4 Soil Gas and Indoor Air

Near-slab and sub-slab soil gas samples and indoor air samples were collected adjacent to and
within Building 699 in 2007. A subsequent sampling event in 2012 included collection of subslab
soil gas samples and indoor air samples beneath and within Building 699, respectively.
Comparison of sampling results to current SGSLs and IASLs did not reveal any exceedances that
indicate a current site-related VI risk to Building 699.

7.2  CONTAMINANT FATE AND TRANSPORT

Benzene is expected to be relatively mobile in the vadose zone, and its persistence is expected
to be low due to the effects of volatilization, biodegradation, and downward leaching. In contrast,
naphthalene is expected to be less mobile and biodegradable and consequently more persistent in
the soil column.

BTEX compounds are expected to be relatively mobile in groundwater, but with a relatively
low persistence and limited plume lengths due to relatively high biodegradation rates. The mobility
of TMBs is also significant, but these compounds tend to sorb more readily to aquifer matrix
materials and be less mobile than BTEX. Biodegradation rates for TMBs are variable depending
on site-specific biogeochemical conditions. Overall, TMBs are probably less biodegradable than
BTEX compounds.

7.3 CONCEPTUAL SITE MODEL

Current or potential future human receptors at FTMM-53 include workers, institutional/civic
users, school personnel and students, administrative personnel and if the area becomes residential,
future residents or potable water users (if groundwater is used as a potable water source).
Potentially complete exposure pathways (either currently or under hypothetical future scenarios)
include incidental ingestion of or dermal contact with contaminated soil or groundwater, inhalation
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of dust or vapor containing volatilized chemicals, and ingestion of groundwater as a potable water
source.

74  CONCLUSIONS

The RI sampling results indicate that concentrations of hydrocarbon-related compounds are
present in the soil and groundwater. However, the concentrations of these compounds have been
reduced significantly over time due to the previous active remediation systems (which are no
longer operating) and natural attenuation. Since POL are excluded from CERCLA, the Army at
Fort Monmouth is subject to NJDEP regulations for the investigation and remediation of these
contaminants.

Based on the current conditions at the site, active remediation is not required at Site FTMM-
53 given the extensive past efforts performed at this site. The recommended remedial alternative
consists of implementing an institutional control in the form of a deed notice, restricting use of and
exposure to site soil. Monitored natural attenuation (MNA) for petroleum related compounds in
groundwater is recommended, and a CEA/WRA that restricts use of and exposure to site
groundwater until applicable cleanup goals are achieved.
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SECTION 8
REMEDIAL ACTION WORKPLAN

8.1 INTRODUCTION

This RAWP to address fuel hydrocarbon contamination in soil and groundwater at FTMM-53
was prepared in accordance with the N.J.A.C 7:26E-5.5, and contains all applicable requirements
listed in that subchapter. A summary of findings and recommendations from the Rl is provided in
Section 7. Interim remedial measures previously implemented at FTMM-53 include proprietary
biological amendments, groundwater pump and treat, SVE, and air sparging; these systems
operated from 2001-2011, and then intermittently into 2013. Descriptions of these systems are
included in Section 1.4 and Appendix A.

8.2 REMEDIAL ACTION APPROACH

The objective of the remedial action is to protect human health by eliminating exposure to
fuel hydrocarbon contamination that will remain in-place in soil and groundwater at FTMM-53 at
concentrations greater than the RDCSRS and GWQS, respectively. The horizontal and vertical
extents of contamination in soil and groundwater at FTMM-53 are detailed in Section 4. The RI
sampling results indicate that active remediation is not required at FTMM-53. ICs consisting of a
deed notice and a CEA/WRA, are proposed to be implemented to prevent human exposure to site
soil and groundwater, and MNA of groundwater will be used to track and evaluate natural
reductions in contaminant concentrations in groundwater at FTMM-53 over time.

8.2.1 Applicable Remediation Standards

The FTMM Reuse and Redevelopment Plan (EDAW, 2008) indicates that the anticipated
future land use at FTMM-53 is for mixed use industrial and institutional/civic purposes;
institutional/civic uses may include schools (educational) and administrative uses. A residential
scenario is not currently anticipated for the site; however, the applicable remediation standards for
FTMM-53 are the September 2017 NJDEP RDCSRS for soil and July 2010 GWQS for
groundwater.

8.2.2 Institutional Controls

LUCs will be used to prevent uncontrolled exposure of potential receptors to contaminated
media. The FTMM team will prepare a LUC Implementation Plan (LUCIP) to document the ICs
and identify procedural responsibilities including inspections, monitoring and reporting, and long-
term management requirements. The Army will be responsible for documenting and implementing
the LUCs and will also be responsible to conduct regular reviews to ensure that the LUCs remain
protective of human health and the environment. It is expected that the LUCs will take the form
of a deed notice. When the property is transferred to private ownership, the LUCs will be
incorporated into the title and the new owner would be responsible for complying with the LUCs.
Although the Army may later transfer its procedural responsibilities to another party by contract,
property transfer agreement, or through other means, the Army would retain ultimate responsibility
for remedy integrity.
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8.2.2.1 Deed Notice

A Deed Notice, in a form acceptable to the Army and the NJDEP, will be prepared to address
the presence of the fuel hydrocarbon contamination (i.e., benzene and naphthalene) above NJDEP
RDCSRS remaining in site soil. The Deed Notice will be recorded upon conveyance of the
property out of federal ownership and will restrict future development of the property and prevent
potential exposure to contaminants that will remain in-place at the site. Use of the site will be
restricted to non-residential purposes. A draft Deed Notice will be provided as part of the FTMM-
53 LUCIP.

8.2.2.2 Classification Exception Area

Groundwater at FTMM-53 is not currently used as a source of potable drinking water.
Concentrations of the fuel hydrocarbons 1,2,4-TMB, 1,3,5-TMB, benzene, m,p-xylene, PCE, total
xylenes and total volatile TICs have recently been detected in FTMM-53 groundwater at
concentrations greater than their NJDEP GWQS. A CEA/WRA will be established and prepared
pursuant to N.J.A.C. 7:26C-7.3. The CEA/WRA will include sampling every year, and two
sampling rounds during the final year. The CEA/WRA is a groundwater use restriction to protect
a hypothetical residential user from potential risk associated with groundwater as a potable water
source. The duration of the CEA/WRA will be determined through modeling using BIOSCREEN
and BIOCHLOR as required by the NJDEP’s CEA/WRA guidance and will remain in place until
NJDEP GWQS are achieved at the Site.

8.2.3 Monitored Natural Attenuation

MNA relies on natural processes to achieve applicable groundwater remediation standards.
Based on the LTM results reflecting decreased COC concentrations in groundwater and
conclusions of the RI presented in Section 7, MNA has been selected as an appropriate remedy for
fuel hydrocarbon contamination in groundwater at FTMM-53. The site has an existing network of
monitoring wells that have been sampled for site-related contaminants for 17 years. The
groundwater contaminant plume is mature and stable to diminishing, and fuel hydrocarbon
concentrations in groundwater have been reduced substantially due to a combination of insitu
remediation and natural attenuation. The MNA program at FTMM-53 will be conducted in
accordance with NJDEP’s Site Remediation Program Monitored Natural Attenuation Guidance
(NJDEP, 2012b) with periodic monitoring to evaluate changes in groundwater contaminant
concentrations. Fuel hydrocarbon concentrations in groundwater have decreased substantially
since quarterly monitoring began in 1997.

8.2.4  Perimeter Air Monitoring and Action Plan

No remedial actions are planned at FTMM-53 that would produce dust, vapors, or odors.
Therefore, a perimeter air monitoring and action plan is not required at this time.

8.2.5 Required Permits

No permits are currently required to perform the remedial actions described above. If the
MNA remedy requires installation of new wells in the future, drilling and well permits will be
obtained at that time.
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8.2.6 Fill Use Plan

No remedial actions are planned at FTMM-53 that require either alternative or clean fill.
Therefore, a fill use plan is not required at this time.

8.2.7 Treatment and Disposal Methods

No wastes will be treated or disposed on-site. As described in Section 8.2.2.1, a Deed Notice
will be prepared to address fuel hydrocarbon contamination remaining in site soil.

8.2.8  Health and Safety Plan

The types and levels of contaminants at FTMM-53 have been adequately characterized. The
primary COCs at the site consist of fuel-related VOCs. Based on these observations, it is
anticipated that remedial actions at the site (i.e., groundwater monitoring) will require standard
Level “D” personal protective equipment. Groundwater monitoring will be performed per the
health and safety procedures outlined in the current installation-wide Accident Prevention Plan
(Parsons, 2016) that is used for groundwater monitoring at multiple FTMM sites.

8.2.9  Quality Assurance/Quality Control Plan

Site activities are conducted in accordance with the current NJDEP TRSR N.J.A.C 7:26E. All
groundwater sampling will be completed in accordance with the NJDEP Field Sampling
Procedures Manual (August 2005) and the TRSR. Groundwater monitoring will be performed per
the quality assurance/quality control procedures outlined in the current installation-wide Sampling
and Analysis Plan (Parsons, 2013) that is used for groundwater monitoring at multiple FTMM
sites.

8.2.10 Site Restoration Plan

There will be no disturbance to the ground surface or any existing structures at FTMM-53.
Therefore, no site restoration will be required following implementation of the remedial actions.

8.2.11 Remedial Action Schedule

The remedial actions described above will be implemented upon NJDEP acceptance of this
RAWP.
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