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EXECUTIVE SUMMARY

The U.S. Army (Army) is conducting Preliminary Assessments (PAs) and Site Inspections (SIs) to
determine the use, storage, disposal, or release of per- and polyfluoroalkyl substances (PFAS) at multiple
Base Realignment and Closure (BRAC) installations, nationwide.

Based on the results of the Preliminary Assessment of Per- and Polyfluoroalkyl Substances at Fort Monmouth,
Monmouth County, New Jersey (herein referred to as the Fort Monmouth PFAS PA [Leidos 2024]), further
investigation was recommended. Phase I and II Environmental Site Assessments (ESAs) were conducted at
the Tinton Falls parcel (herein referred to as the Fire Training Academy area of potential interest [AOPI])
confirming the presence of PFAS in soil and groundwater at Fort Monmouth warranting further investigation
(Langan 2022a, Langan 2022b). The investigation at Fort Monmouth was conducted to determine the presence
or absence of PFAS along with limited nature and extent investigation at select AOPIs where the presence of
PFAS has been previously confirmed. For these reasons, this investigation is herein referred to as a Phase |
Remedial Investigation (RI).

This report documents Phase I RI activities conducted for 12 AOPIs on BRAC property at Fort Monmouth,
located in Oceanport, Eatontown, and Tinton Falls, New Jersey. AOPIs were identified during the PA for
investigation based on ESAs conducted at the Fire Training Academy and through multimedia sampling in
an RI to determine whether a PFAS release occurred. Activities were completed in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA, 42 United States
Code [U.S.C.] §9601, et seq.); the Defense Environmental Restoration Program (DERP, 10 U.S.C. §2700,
et seq.); the National Oil and Hazardous Substances Pollution Contingency Plan (NCP, 40 Code of Federal
Regulations [CFR] Part 300); Army and U.S. Department of Defense (DoD) policy and guidance; and
U.S. Environmental Protection Agency (USEPA) guidance.

The PA identified areas where PFAS-containing materials were used, stored, and/or disposed of, or areas
where known or suspected releases to the environment occurred. Based on recommendations from the PA
and the additional sampling conducted at the Fire Training Academy AOPI, soil, groundwater, surface
water, and sediment samples were collected at the 12 AOPIs. The field investigation at Fort Monmouth was
conducted in accordance with the Fort Monmouth Uniform Federal Policy-Quality Assurance Project Plan
(UFP-QAPP) (Leidos 2025a). Samples collected during this RI were analyzed for PFAS in accordance with
USEPA Method 1633A, Table B-24 (DoD 2023a) of the DoD Quality Systems Manual (QSM) Version
6.0, and the laboratory standard operating procedure (SOP).

To determine if future investigation was warranted at each AOPI, this RI followed established USEPA
guidance and DoD policy and guidance for nine Target PFAS, including perfluorooctanesulfonic acid
(PFOS), perfluorooctanoic acid (PFOA), perfluorodecanoic acid (PFDA), perfluorobutanoic acid (PFBA),
perfluorobutanesulfonic acid (PFBS), perfluorononanoic acid (PFNA), perfluorohexanoic acid (PFHxA),
perfluorohexanesulfonic acid (PFHxS), and hexafluoropropylene oxide dimer acid (HFPO-DA)
(DoD 2025a). Samples collected during this RI were compared to the nine Target PFAS with USEPA
regional screening levels (RSLs) published in November 2024 and used in DoD investigations per the DoD
PFAS Task Force website, https:/www.acq.osd.mil/eie/eer/ecc/pfas/pfas101/rsL.html (DoD 2025b). If
Target PFAS concentrations at an AOPI exceed screening levels (SLs), further investigation is
recommended for that AOPI.

Conceptual site models (CSMs) developed during the PA were updated for each AOPI as part of this RI.
Updated CSMs detail site geological conditions; determine primary and secondary release mechanisms;
identify potential human receptors; and detail complete, potentially complete, and incomplete exposure
pathways for current and reasonably anticipated future exposure scenarios.
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PFAS were detected at concentrations exceeding SLs in soil and groundwater at all 12 AOPIs listed below;
therefore, further investigation is recommended for each AOPI:

e Charles Wood Area (CWA)
Fire Training Academy
Building 2700 Myer Center Facility
Building 2536 Fire Station and Building 2542 Aqueous Film-Forming Foam (AFFF) Storage
Building 2560 Fire Station
CWA Sanitary Treatment Plant (STP)
e Main Post (MP)
o MP STP
o Building 699 Fuel Spill
o Building 282 Fire Station
e Evans Area (EA)
o EA Metal and Electroplating Activities
o Building 9031 Fire Station and Building 9634 Storage Area
o Surface Dump 1
o EASTP.

O O O O O

Samples collected at the facility boundaries suggest that an off-post source of PFAS may exist upgradient
of the CWA, MP, and EA at Fort Monmouth and future investigation for the potential off-post source is
recommended. A review of potential off-post sources conducted during the Fort Monmouth PFAS PA
(Leidos 2024) identified fire stations, airports, solid waste landfills, wastewater treatment plants (WWTPs),
and car washes located within a 5-mile radius of Fort Monmouth. Previous studies have indicated that the
conditions of the streams entering the MP are affected by a variety of upstream industrial operations as well
as domestic discharges (Shaw 2007).

The Phase I RI sampling conducted at the Fire Training Academy AOPI suggests that PFAS hotspots are
present in the surface and subsurface soil in the area surrounding boring locations CWA-FTA-05,
CWA-FTA-16, CWA-FTA-19, and CWA-FTA-23 and sediment sample CWA-FTA-37. Groundwater
sampling indicates that the highest concentrations of Target PFAS are located along the downgradient and
easternmost edge of the investigated area. Delineation of the soil and groundwater at the Fire Training
Academy AOPI to concentrations less than the SLs is incomplete. Additional soil sampling in the area of
the storm water basin, surrounding Building 2629, and toward the groundwater sample location
CWA-FTA-08 as well as north of location CWA-FTA-05 is recommended to further delineate PFAS
hotspots in soil. Further sampling of groundwater to the east of locations CWA-FTA-06, CWA-FTA-07,
and CWA-FTA-08 is recommended to complete the delineation of groundwater downgradient from the Fire
Training Academy AOPI.

Final BRAC PFAS Phase | RI ES-2 April 2026
Fort Monmouth



1. INTRODUCTION

The U.S. Army (Army) is conducting Preliminary Assessments (PAs), (40 Code of Federal Regulations
[CFR] §300.420(b)) and Site Inspections (SIs) (40 CFR §300.420(c)) to investigate the presence or release
of per- and polyfluoroalkyl substances (PFAS), by investigating the use, storage, or disposal of PFAS at
multiple Base Realignment and Closure (BRAC) installations, nationwide. This Remedial Investigation
(RI) is focused on the BRAC property at Fort Monmouth, New Jersey, and was conducted in accordance
with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA, 42 United
States Code [U.S.C.] §9601 et seq.); the Defense Environmental Restoration Program (DERP, 10 U.S.C.
§2701 et seq.); the National Oil and Hazardous Substances Pollution Contingency Plan (NCP, 40 CFR
Part 300); Army and U.S. Department of Defense (DoD) policy and guidance; and U.S. Environmental
Protection Agency (USEPA) guidance.

Based on results of the Fort Monmouth PFAS PA (Leidos 2024) and the Phase II Environmental Site
Assessment (ESA) (Langan 2022b), 12 areas of potential interest (AOPIs) were identified for investigation
through multimedia sampling in an RI to determine whether a PFAS release occurred. Fort Monmouth is
located in portions of Oceanport, Eatontown, Wall Township, and Tinton Falls, New Jersey, as shown in
Figure 1-1. The entire Fort Monmouth is split up between three major parcels and referred to as the Charles
Wood Area (CWA), Main Post (MP), and Evans Area (EA) throughout this document. The AOPIs
investigated as part of this Phase I RI include five located at the CWA (Figure 1-2), three located at the MP
(Figure 1-3), and four located at the EA (Figure 1-4).

1.1 SCOPE AND OBJECTIVES

The overall objective of the Phase I RI is to determine the presence or absence of PFAS at 11 of the
12 AOPIs and the nature and extent of PFAS at the Fire Training Academy AOPI. This Phase I RI Report
uses the findings from the Fort Monmouth PFAS PA (Leidos 2024) and the Phase II ESA (Langan 2022b)
in conjunction with soil and groundwater sampling data from Phase I RI field activities to determine
whether PFAS have been released to the environment and whether a release has affected or may affect
specific human health targets. Furthermore, the RI evaluates and summarizes the need for additional
investigation (40 CFR §300.420(c)(1)).

The Phase I RI scope included preparation of project planning documents, field investigation, validation
and management of analytical data, comparison of analytical data to the Target PFAS with USEPA regional
screening levels (RSLs) published in November 2024 (USEPA 2024) and used in DoD investigations
(DoD 2025a), and documentation of the investigation results. Since PFAS are a large grouping consisting
of thousands of individual chemicals, perfluorooctanesulfonic acid (PFOS), perfluorooctanoic acid
(PFOA), perfluorodecanoic acid (PFDA), perfluorobutanoic acid (PFBA), perfluorobutanesulfonic acid
(PFBS), perfluorononanoic acid (PFNA), perfluorohexanoic acid (PFHxA), perfluorohexanesulfonic acid
(PFHxS), and hexafluoropropylene oxide dimer acid (HFPO-DA) altogether will be referred to in this report
as Target PFAS. This Phase I RI was conducted in accordance with the Fort Monmouth Uniform Federal
Policy-Quality Assurance Project Plan (UFP-QAPP) (Leidos 2025a). The field activities followed
site-specific sampling and health and safety protocols, as identified in the Fort Monmouth UFP-QAPP
(Leidos 2025a) and Fort Monmouth Site Safety and Health Plan (Leidos 2025b).

1.2  FORT MONMOUTH DESCRIPTION

Fort Monmouth occupied approximately 1,376 acres in Monmouth County, New Jersey, approximately
45 miles south of New York City, New York, and 70 miles northeast of Philadelphia, Pennsylvania. Fort
Monmouth was composed of three operational areas: the MP (637 acres), located to the east of State
Highway 35 and within the boroughs of Eatontown and Oceanport; the CWA (489 acres), located on the
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western side of State Highway 35 approximately 1 mile to the west of the MP and within the boroughs of
Eatontown and Tinton Falls; and the EA (250 acres), located approximately 10 miles south of the MP in
Wall Township (KEMRON 2000, PPG 2015). The locations of the CWA, MP, and EA are shown in
Figure 1-1. The installation features are shown in Figures 1-2 through 1-4.

The CWA is generally bounded by Pearl Harbor Road to the west, Tinton Avenue to the north, Maxwell
Road to the east, and the Conrail railroad tracks to the south. The area is split nearly in half by Hope Road
(PPG 2015). The Army purchased the land that became the CWA in 1941 as Fort Monmouth expanded due
to increased training activities during World War II (WWII). The eastern half of the property was formerly
a golf course, and the western half was residential and farmland. Camp Charles Wood was opened in
July 1942 with a mission of training Signal Corpsman until the end of WWIL It contained 60 barracks,
8 mess halls, 19 school buildings, 10 administration buildings, a recreational hall, a post exchange, an
infirmary, and a chapel (CECOM LCMC 2009, Weston 1995). In addition, antenna shelters were
constructed during WWII on 26.5 acres of land at Camp Charles Wood and used by the Signal Corps
Laboratories for research and development (R&D). This operation was placed under the command of the
Army Air Force until 1951 when the operation moved to another post. Research activities formerly
conducted at Squier Laboratory on the MP and some R&D activities from the EA were transferred to Camp
Charles Wood in 1954 when a new laboratory, the Myer Center, was constructed. Between 1953 and 1970,
many residential housing units were built at Camp Charles Wood, and in 1956, 90 WWII wooden structures
were demolished. In 1958, Camp Charles Wood was redesignated as the CWA. The Pulse Power
Laboratory was built at the CWA in the early 1980s (Weston 1995). The CWA was primarily used for
R&D, testing, housing, and recreation. The R&D and testing facilities were located in the southwestern
corner of the CWA. Residential units were located in the northwestern corner of the CWA. Residential
units occupy the southeastern boundary, and the golf course occupies the northeastern corner. The CWA
was selected for closure under BRAC in 2005, and military activity ceased in September 2011 (PPG 2015,
Shaw 2012).

The MP is primarily located on a peninsula between Parkers Creek and Oceanport Creek and is generally
bounded by State Highway 35 to the west, Parkers Creek to the north, and the New Jersey Transit railroad
line to the east. Approximately 87 acres of the easternmost portion of the MP are separated from the rest of
the MP by Oceanport Avenue. The MP of Fort Monmouth was established on June 17, 1917, as Camp Little
Silver with 468 leased acres (previously the site of the Monmouth Park horse racetrack). Within 3 months,
Camp Little Silver was redesignated as Camp Alfred Vail. The initial mission of the Camp was to train
Signal Corps operators for service in World War I (WWI). In 1918, a radio laboratory was constructed, as
well as two airfields and four hangars. Following WWI, all flying activities ceased, and in 1919, Camp Vail
was designated as the site of the Signal Corps School (CECOM LCMC 2009, Weston 1995). The Camp
was granted permanent status and renamed Fort Monmouth in 1925. Construction of permanent buildings
began in 1927 with the construction of four barracks, officer’s quarters, and a hospital. Between 1930 and
1936, additional permanent structures, including a blacksmith shop, an incinerator, warehouses, utility
shops, Squier Laboratory, a fire station, Russel Hall, various housing facilities, and a theater were
constructed (CECOM LCMC 2009). Training operations greatly increased at the onset of WWIIL, and the
primary function of the MP was for administrative activities. Between 1955 and 1956, 72 WWII wooden
structures were demolished to accommodate permanent structures. The new buildings were used for
residential, administration, commercial, and recreational purposes. In November 2005, Fort Monmouth was
officially ordered to close under BRAC 2005, and by September 2011, all military activities at the MP
ceased (CECOM LCMC 2009, U.S. Army 2008).

The EA is generally bounded by Brighton Avenue to the north; Marconi Road, Shark River Bay, Ridge
Road, and Edgemere Road to the east; and Lincoln Avenue, Washington Avenue, and part of Laurel Gully
Brook to the west (KEMRON 2000). In the early 1900s, the Marconi Wireless Telegraph Company of
America purchased a 93-acre farm in New Jersey as a site for receiver equipment for commercial
transatlantic radio operations. Following its abandonment in 1924, the Marconi complex was purchased in
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1937 and designated King’s College. In 1941, the Army purchased King’s College and the surrounding
property for use as a radar development site. In 1942, the site was redesignated Camp Evans Signal
Laboratory. In 1948, the facility was redesignated as the Evans Signal Laboratory, and in 1958, it was
changed to Camp Evans. The area was eventually designated as the EA (Earth Tech 1994,
Earth Tech 1996). The EA was primarily devoted to communications and electronics R&D activities, with
approximately 50 percent of the area used for open testing of electronics equipment. The main
concentration of buildings in the EA were used for electrical R&D and support activities, which included
chemistry laboratories, plating facilities, radioactive materials R&D, and transformer testing. Other
buildings included general and vehicle maintenance buildings; several storage buildings; a fire station; and
a former STP (Earth Tech 1994, Earth Tech 1996, KEMRON 2000). Most buildings at the EA were
constructed prior to the end of WWII; following WWII, the only buildings constructed at the Evans Signal
Laboratory included several warehouses, storage buildings, and small test structures (CECOM
LCMC 2009). The EA was recommended for closure under BRAC in 1993, and the 500 remaining
employees at the EA were subsequently relocated to the MP and CWA (CECOM LCMC 2009,
Seres-Arcadis 2022).

Table 1-1. List of AOPIs at Fort Monmouth

AOPI Name Location Dates of Operation Size
(acres)

Fire Training Academy CWA 1998 to 2011 (Building 2629) 5.28
1990 to 2011 (Building 2628)

Building 2700 Myer Center Facility CWA |1954 to 2011 (Building 2700) 17.07
1952 to0 2002 (CW-1 and CW-2)

Building 2536 Fire Station and CWA |Before 1947 to the late 1990s (Building 2536) 1.08

Building 2542 AFFF Storage Late 1980s to approximately 2007 (Building 2542)

Building 2560 Fire Station CWA 2001 to 2011 3.06

CWA STP CWA 1942 to 1975 5.04

MP STP MP 1941 to 1975 2.38

Building 699 Fuel Spill MP  [1990s 1.57

Building 282 Fire Station MP 1935 to before 2011 1.18

EA Metal and EA  |1950 to 1976 (Building 9007) 8.47

Electroplating Activities 1950s to early 1970s (Buildings 9011, 9037, and 9097)

Building 9031 Fire Station and EA 1942/1943 to before 1993 0.61

Building 9634 Storage Area

Surface Dump 1 EA 1940s to at least the 1970s (Building 9031) 2.05
Documented use in 1993 (Building 9634)

EA STP EA 1942 to 1981 1.98

1.3 REPORT ORGANIZATION
The contents of the remaining sections of this RI Report are summarized below:

e Section 2. Environmental Setting—This section discusses the environmental setting at Fort
Monmouth. Demographics, land use, geology, hydrogeology, hydrology, soil, and climate are
described.

e Section 3. Field Investigation Activities—This section provides field procedures followed during
the implementation of the RI.

e Section 4. Data Analysis and Quality Assurance Summary—This section describes the laboratory
chemical analysis program for the investigation. Sample handling procedures, laboratory

Final BRAC PFAS Phase | RI 1-3 April 2026
Fort Monmouth



equipment calibration, laboratory analytical methods, data reporting and validation, and sample
data quality assurance (QA)/quality control (QC) are discussed.

e Section 5. Remedial Investigation Screening Levels—This section presents the nine Target PFAS
with USEPA RSLs published in November 2024 (USEPA 2024) and used in DoD investigations
per the DoD PFAS website, https://www.acq.osd.mil/eie/eer/ecc/pfas/pfas101/rsl.html (DoD 2025b),
and the SLs to which RI results are compared.

e Section 6. Remedial Investigation Results—This section presents the data gathered during the RI
activities and updated conceptual site models (CSMs).

e Section 7. Conclusions and Recommendations—This section summarizes the RI conclusions and
presents recommendations for the Fort Monmouth AOPIs.

e Section 8. References—This section lists the references that were used in the preparation of this report.

e Appendices—Appendices A through H include data from field activities or related assessments:

o Appendix A. Daily Quality Control Reports (DQCRs)
o Appendix B. Photograph Log
o Appendix C. Field Activity Logs
o Appendix D. Boring Logs
o Appendix E. Sampling Forms and Calibration Logs
o Appendix F. Investigation-Derived Waste (IDW) Documents
o Appendix G. Data Usability Assessment (DUA)
o Appendix H. Data Presentation Tables.
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2. ENVIRONMENTAL SETTING

This section provides general information about Fort Monmouth, including the site location, operational
history, current and projected land use, climate, topography, geology, hydrogeology, surface water
hydrology, potable wells within a 4-mile radius of the installation, and applicable ecological receptors.

2.1 SITE LOCATION

Fort Monmouth occupied approximately 1,376 acres in Monmouth County, New Jersey, approximately
45 miles south of New York City, New York, and 70 miles northeast of Philadelphia, Pennsylvania. Fort
Monmouth was composed of three operational areas: the MP (637 acres), located to the east of State
Highway 35 and within the boroughs of Eatontown and Oceanport; the CWA (489 acres) located on the
western side of State Highway 35 approximately 1 mile to the west of the MP and within the boroughs of
Eatontown and Tinton Falls; and the EA (250 acres), located approximately 10 miles south of the MP in
Wall Township (KEMRON 2000, PPG 2015). The MP is primarily located on a peninsula between Parkers
Creek and Oceanport Creek and is generally bounded by State Highway 35 to the west, Parkers Creek to
the north, and the New Jersey Transit railroad line to the east. Approximately 87 acres of the easternmost
portion of the MP are separated from the rest of the MP by Oceanport Avenue. The CWA is generally
bounded by Pearl Harbor Road to the west, Tinton Avenue to the north, Maxwell Road to the east, and the
Conrail railroad tracks to the south. The area is split nearly in half by Hope Road (PPG 2015). The EA is
generally bounded by Brighton Avenue to the north; Marconi Road, Shark River Bay, Ridge Road, and
Edgemere Road to the east; and Lincoln Avenue, Washington Avenue, and part of Laurel Gully Brook to
the west (KEMRON 2000). The locations of the CWA, MP, and EA are shown in Figures 1-2 through 1-4.
The CWA site features are shown in Figure 2-1, the MP site features are shown in Figure 2-2, and the EA
site features are shown in Figure 2-3.

2.2 SITE OPERATIONAL HISTORY

Fort Monmouth (originally known as Camp Little Silver) was established in 1917 as a training camp for
Signal Corps troops prior to U.S. involvement in WWI (Weston 1995). The land was purchased in 1919,
and on August 6, 1925, the base was designated a permanent installation and officially named Fort
Monmouth (CECOM LCMC 2009, PPG 2015). During WWII, Fort Monmouth expanded as the pace of
training increased. The Army purchased the CWA in 1941, and it was primarily used for R&D, testing, and
housing. The Army purchased the EA in November 1941 for use as a radar development site (Earth
Tech 1996). Primary activities conducted in the EA included research and development, maintenance, and
administrative activities (Earth Tech 1994). In 1962, Fort Monmouth became the headquarters for the
U.S. Army Electronics Command (ECOM) with a mission to develop electronic equipment for use in
battlefields of the future. In 1978, ECOM was replaced with two new commands: the U.S. Army
Communications-Electronics Materiel Readiness Command and the U.S. Army Communications Research
and Development Command. In 1981, these commands were combined to form the U.S. Army
Communications Electronics Command (CECOM) (Earth Tech 1996).

Fort Monmouth and CECOM have a long history of research and development activity, primarily related to
communications and electronic equipment. In addition, Fort Monmouth has a significant history of training
and housing troops (Parsons 2015). Military training activities at Fort Monmouth have varied depending on
the training focus at the operational areas but generally have included the use of the various R&D
laboratories, offices, barracks, and training areas. Other military training activities conducted at Fort
Monmouth included testing of radio equipment for ground troops and aviation, training and deployment of
homing pigeons, development of radar, and meteorology (CECOM LCMC 2009).

Fort Monmouth activities were realigned under four BRAC Commission recommendations in 1988, 1991,
1993, and 1995 prior to the recommendation for closure in 2005. The 1988 BRAC Commission directed the
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Army to relocate Information Systems Command from Fort Monmouth to Fort Devens, Massachusetts. The
1991 BRAC Commission directed the move of the Electronics Technology and Devices Laboratory from Fort
Monmouth to Adelphi, Maryland. The 1993 BRAC Commission directed the relocation of the Chaplain
School to Fort Jackson, South Carolina, and the movement of CECOM Headquarters out of leased space and
into space at Fort Monmouth vacated by the 513" Military Intelligence Brigade (a non-BRAC movement)
and the Chaplain School. It also directed the disposal of excess facilities and real property at Evans and
Charles Wood sub-posts. BRAC 1995 involved moving additional tenant personnel from Fort Dix and
Bayonne to Fort Monmouth, reassigning procurement and material management personnel to Fort Monmouth,
and disposing of excess housing in the Howard Commons area of Fort Monmouth (CECOM LCMC 2009,
U.S. Army 2020). On September 15, 2011, Fort Monmouth was officially closed, and all active military
activities ceased (PPG 2015).

2.3 DEMOGRAPHICS, PROPERTY TRANSFER, AND LAND USE

CWA is approximately 3 miles southwest of Oceanport, 3 miles south of Red Bank, and less than 1 mile
west of Eatontown, in Monmouth County. The MP is approximately 1 mile west of Oceanport, 3 miles
southeast of Red Bank, and 1 mile northeast of Eatontown, in Monmouth County. The smaller boroughs of
Little Silver and Shrewsbury are approximately 2 miles to the north of the CWA and MP. The EA is
approximately 10 miles south of Oceanport, 12 miles south of Red Bank, and 9 miles south of Eatontown,
in Monmouth County. Monmouth County is growing faster than the state average in New Jersey
(+0.3 versus -0.2 percent) between April 2020 and July 2021, with a 2021 estimated population of 645,354,
In 2021, the U.S. Census estimated a population of 13,393 for the borough of Eatontown, with
approximately 12,920 people residing in Red Bank, 6,134 in Oceanport, and 6,091 in Little Silver.
Shrewsbury borough had a population of 4,184 in 2020 (U.S. Census Bureau 2020).

As part of the BRAC closure process for the CWA and MP, the Fort Monmouth Economic Revitalization
Authority (FMERA) was established to redevelop the two areas for commercial use. The Army and
FMERA executed economic development conveyance agreements for two phases of parcel transfers. The
Phase I Agreement was signed on June 25, 2012 (U.S. Army 2012). All but one of the Phase I carveout
parcels were transferred to FMERA between 2012 and 2019. The Phase II agreement was signed on
October 25, 2016 (U.S. Army 2016). Two of the Phase II parcels were transferred to the First Atlantic
Credit Union, and the remaining parcels were transferred to FMERA. Two groups of Phase Il carveout
parcels have not yet been transferred. Since the initial property conveyance to FMERA, numerous parcels
have been transferred to other owners (FMERA 2023a, FMERA 2023b). Between July 2003 and
December 2010, approximately 250 acres of the EA property were conveyed to the Township of Wall,
Brookdale Community College, New Jersey Department of Transportation, and Jersey Central Power and
Light.

The land use surrounding Fort Monmouth is a combination of public, residential, industrial, commercial,
and agricultural land. The CWA is primarily surrounded by public and residential lands, with commercial
areas, infrastructure, industrial use, vacant land, and agricultural land accounting for the remaining land
uses. The predominant land use immediately adjacent to the MP is residential (USACE 2009). The EA is
surrounded by a mix of residential and commercial development of varying densities. The Shark River
borders the EA on the northeastern boundary (CH2MHill 1997, FWEC 2001). The current and future land
use for all three operational areas of Fort Monmouth includes recreational, commercial, and industrial uses.
Land use at the MP and CWA also includes residential uses.

24 TOPOGRAPHY

The topography at the CWA and MP is characterized by level land areas. Elevations range from 26 to
60 feet above mean sea level (amsl) at the CWA and 5 to 34 feet amsl at the MP. Topographic gradient
slopes from west to east in both areas. Historical excavation and filling activities have altered the natural
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topography (Shaw 2007). The southwestern corner of the CWA is gently rolling and has the greatest relief,
while the eastern boundary of the property along Wampum Brook has the lowest elevations (PPG 2015).
The highest elevations at the MP are at Landfill M-8 where Mill Creek enters Parkers Creek, with the lowest
elevations to the east, along Parkers and Oceanport Creeks (PPG 2015, Weston 1995). The surface
topography at the CWA is shown in Figure 2-1, and the surface topography at the MP is shown in
Figure 2-2.

The EA ranges from approximately 80 feet amsl in the southern portion of the site to 2 feet amsl near the
Shark River. The central portion of the EA is relatively flat with an average elevation ranging from 70 to
80 feet amsl. A relatively steep grade is present east of the residential properties toward the Shark River
along the northeastern boundary of the EA. Laurel Gully Brook divides the EA. The brook is incised into
unconsolidated sediments, forming a steep ravine approximately 4 to 10 feet wide (Seres-Arcadis 2022).
The surface topography at the EA is shown in Figure 2-3.

2.5 GEOLOGY

All three operational areas of Fort Monmouth lie within the Outer Coastal Plain subprovince of the
New Jersey section of the Atlantic Coastal Plain physiographic province, which generally consists of a
seaward-dipping wedge of unconsolidated sediments, including interbedded clay, silt, sand, and gravel. To
the northwest is the boundary between the Outer and Inner Coastal Plains, marked by a line of hills
extending southwest from the Atlantic Highlands overlooking Sandy Hook Bay to a point southeast of
Freehold, New Jersey, and then across the state to the Delaware Bay. These formations of clay, silt, sand,
and gravel were deposited on Precambrian and lower Paleozoic rocks and typically strike northeast-
southwest, with a dip that ranges from 10 to 60 feet per mile. Coastal Plain sediments date from the
Cretaceous through the Quaternary periods and are predominantly derived from deltaic, shallow marine,
and continental shelf environments (Cabrera 2007).

The formations record several major transgressive/regressive cycles. Regressive upward coarsening
deposits, such as the Englishtown and Kirkwood Formations and the Cohansey sand, are usually aquifers,
while transgressive deposits, such as the Merchantville, Marshalltown, and Navesink Formations, act as
confining units. The thicknesses of these units vary greatly, ranging from several feet to several hundred
feet, and thicken to the southeast (Cabrera 2007).

The eastern half of the MP is underlain by the sands of the Red Bank Formation, ranging in thickness from
20 to 30 feet, while the western half is underlain by the Hornerstown Formation sand, ranging in thickness
from 20 to 30 feet. The predominant formation underlying the CWA is also the Hornerstown, with small
areas of Vincentown Formation sands intruding in the southwestern corner. Sand and gravel deposited in
recent geologic times lie above these formations. Interbedded sequences of clay serve as semi-confining
units for groundwater (Cabrera 2007). The EA consists of thin surficial deposits underlain by the Kirkwood
Formation, which is present from ground surface to 103 feet below ground surface (bgs). The Kirkwood
Formation consists of quartz sand interbedded with and overlying dark gray to brown clay silt. The quartz
sand is typically massive, micaceous, and burrowed (Earth Tech 1996).

Udorthents-Urban land is the primary classification of soils on Fort Monmouth, which have been modified
by excavating or filling. Soils at the MP include Freehold sandy loam, Downer sandy loam, and Kresson
loam. Freehold and Downer are somewhat well drained, while Kresson is a poorly drained soil. The CWA
has sandy loams of the Freehold, Shrewsbury, and Holmdel types. Shrewsbury is a hydric soil; Kresson and
Holmdel are hydric due to inclusions of Shrewsbury. Downer is not generally hydric (Cabrera 2007). The
three dominant soil units at the EA are the Evesboro Sand, Evesboro Sand-Urban Land Complex, and
Freehold Sandy Loam-Urban Land Complex. The Evesboro soil is rapidly permeable in the subsoil and
substratum; however, the water capacity in the unit is reportedly low (Earth Tech 1996). The Freehold
Sandy Loam-Urban Land Complex is also found in the southern area of the EA (CH2MHill 1997). The
Evesboro soil is rapidly permeable in the subsoil and substratum; however, the water capacity in the unit is
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reportedly low and surface runoff is rapid, resulting in soil erosion (CH2MHill 1997, Earth Tech 1996).
The Evesboro Sand-Urban Land Complex is similar to the Evesboro Sand; however, it has areas covered
with impermeable surfaces. The Evesboro Sandy Loam-Urban Complex is a well-drained soil. The
Freehold soil as described above is somewhat well drained and has a high water capacity (CH2MHill 1997).

2.6 HYDROGEOLOGY

All three discontinuous operational areas of Fort Monmouth lie within the Atlantic and Eastern Gulf Coastal
Plain groundwater region and are underlain by undeformed, unconsolidated to semi-consolidated
sedimentary deposits. The chemistry of the water near the surface is variable, with generally low dissolved
solids and high iron concentration. In areas underlain by glauconitic sediments, the water chemistry is
dominated by calcium, magnesium, and iron (e.g., Red Bank and Tinton sands). The sediments in the
vicinity of Fort Monmouth were deposited in fluvial-deltaic to nearshore environments (Cabrera 2007).

The water table is generally shallow at the MP and fluctuates with the tidal influence of Parkers and
Oceanport Creeks. The depth to groundwater at the MP is between 5 and 12 feet bgs. The water table aquifer
in the MP area is identified as part of the “composite confining units” or minor aquifers. The Hornerstown
Formation acts as an upper boundary of the Red Bank aquifer, but it might yield sufficient water within its
outcrop to supply individual households. The Red Bank Formation outcrops along the northern edges of
the MP and CWA and contains two members: an upper sand member and a lower clayey sand member.
The upper sand member functions as the aquifer and is probably present on some of the surface of the MP
and at a shallow depth below the CWA. The Red Bank Formation previously supplied many domestic wells
with water. The Hornerstown and Red Bank Formations overlay the larger Wenonah-Mount Laurel aquifer
(Cabrera 2007). Groundwater at the CWA and MP typically flows east toward the Atlantic Ocean; however,
previous investigations indicate that local topography tends to deflect the groundwater flow from higher
elevations toward local creeks and tributaries (Parsons 2015, Shaw 2008). Figures 2-1 and 2-2 present the
regional and localized groundwater flow directions for the CWA and MP.

The EA has two sources of groundwater, the shallow Kirkwood-Cohansey aquifer and two deep aquifers
(the Wenonah-Mount Laurel and Englishtown aquifers). The Wenonah-Mount Laurel and Englishtown
aquifers are approximately 425 and 560 feet below grade, respectively. In the Kirkwood-Cohansey aquifer,
groundwater is primarily encountered at approximately 20 to 30 feet bgs and at shallower depths closer to
the Shark River. Localized areas of perched water occur in the thin silty-clay lenses of the vadose zone.
Groundwater flow in these areas tends to move laterally above the silty-clay zones before recharging the
regional water table (Seres-Arcadis 2022). Monitoring wells at the EA are screened in the upper and lower
horizons of the Kirkwood-Cohansey aquifer. Data from existing groundwater monitoring wells indicated
that a vertical downward gradient is present the shallow aquifer, which is also influenced by tidal exchange
from the Shark River. Groundwater at the EA generally flows northeast, toward the Shark River, and is
influenced by Laurel Gully Brook in the northern portion of the operational area (Earth Tech 1996,
FWEC 2001). Figure 2-3 presents the groundwater flow directions for the EA.

2.7 SURFACE WATER HYDROLOGY

All three operational areas of Fort Monmouth are in the Atlantic Coast Drainage Basin. The southern
portion of the CWA is drained by two streams that unite at a point near the eastern boundary. Its
southernmost branch originates south of the CWA, and the other stream originates within a lowland wooded
area in the vicinity of the CWA STP. The two streams become the main stem of Wampum Brook, which
flows east and forms a small freshwater pond called Wampum Lake. Wampum Lake gives rise to Mill
Creek, which flows across the MP. A northern tributary to Wampum Brook (Shrewsbury Creek) originates
near the CWA western boundary and flows northeast, where it eventually unites with Wampum Brook
(Shaw 2007). The surface water features at the CWA are presented in Figure 2-1.
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The MP is in the Shrewsbury River Watershed, with the northern half located within the Parkers Creek
sub-watershed. The MP is drained by several waterways that flow generally from west to east. Mill Creek
enters the MP along the southwestern boundary and flows partially through the post before turning north
and meeting Lafetra Creek. Lafetra Creek originates off-post and forms the northern boundary of the MP
along with Parkers Creek. Parkers Creek originates at the confluence of Lafetra Creek and Mill Creek and
flows along the northern boundary of the MP until it discharges into the Shrewsbury River, directly to the
cast of the MP. Parkers Creek is a shallow tidal estuary having an average depth of 3 feet at mean tide
(Shaw 2007).

Husky Brook, a freshwater stream originating off-post, drains the southern half of the MP, which lies within
the Husky Brook sub-watershed. A portion of the brook has been dredged, widened, and dammed to form
Husky Brook Lake, which is used for recreational purposes. Downstream from the lake, Husky Brook is
piped underground for serval hundred feet before it surfaces and eventually runs into Oceanport Creek.
Oceanport Creek, to the east of the Oceanport Avenue bridge, was previously periodically dredged by an
New Jersey Department of Environmental Protection (NJDEP) permitted contractor to maintain a marina
for Fort Monmouth personnel. Oceanport Creek is tidally influenced and flows along the southern boundary
of the MP before emptying into the Shrewsbury River. The Shrewsbury River is a tidal estuary that empties
into Sandy Hook Bay and is separated from the Atlantic Ocean by a narrow barrier beach ending at Sandy
Hook. The Atlantic Ocean is within 3 miles of the MP (Shaw 2007). The surface water features at the CWA
are presented in Figure 2-1.

An extensive stormwater drainage system was constructed at Fort Monmouth in the 1940s to supplement
natural drainage and prevent localized flooding. The stormwater drainage system discharges at various
points into Wampum Brook, Husky Brook, Husky Brook Lake, Lafetra Creek, Mill Creek, Parkers Creek,
and Oceanport Creek. Some of the stormwater drainage system outfalls on the MP are below the elevation
of the mean high tide, particularly along Oceanport Creek and Parkers Creek. During high tides, water
backs up into the stormwater drainage system. The extreme southeastern portion of the MP is subject to
flooding during high tides combined with heavy rains (Shaw 2007).

The primary surface water drainage features at the EA consist of the Laurel Gully Brook and the Shark
River. The depth of the surface water in the brook ranges from 2 to 12 inches, with a width of approximately
4 to 10 feet. Laurel Gully Brook is incised into the groundwater table aquifer referred to as the
Kirkwood-Cohansey aquifer. The bottom of the substrate is composed of unconsolidated sand and gravel,
which comprises the aquifer. Stormwater drainage from most of the EA flows through a subsurface
stormwater drainage system, which discharges to Laurel Gully Brook. Laurel Gully Brook flows from
upland areas southwest of the EA toward the northeast, where it discharges into the tidal marsh area of the
Shark River. Along the eastern boundary of the facility, stormwater flows directly toward the Shark River
(Earth Tech 1998, Seres-Arcardis 2022). The Shark River opens into the Atlantic Ocean approximately
1.75 miles to the east of the EA (Earth Tech 1998). The surface water features at the EA are presented in
Figure 2-3.

2.8 WATER USAGE

Potable water at the MP and CWA is supplied by the New Jersey American Water Company (NJAWC),
which sources its water from the groundwater in the Potomac-Raritan-Magothy aquifer and surface water
from the Glendola Reservoir, Manasquan River/Reservoir, Shark River, and Swimming River/Reservoir
(NJAWC 2023). According to NJDEP records, one non-community well is located south of the CWA
(NJ-GeoWeb 2023). Five irrigation wells are maintained on-post to service the CWA golf course, as shown
in Figure 2-1. The Wall Township Imperial Park Plant supplies approximately 7,700 houses and the EA
with potable water. The Imperial Park Plant receives the water from the Manasquan Reservoir and eight
wells that are in the deep confined Wenonah-Mount Laurel and Englishtown aquifers. Two of the municipal
supply drinking water wells used by Wall Township for the Imperial Park Plant are located adjacent to the
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EA (Figure 2-3). A third municipal supply well is in Building 9082, which is located on BRAC property
along the eastern boundary of the EA near Evans Road (NJ-GeoWeb 2023). Wall Township groundwater
supply is supplemented with surface water from the Manasquan River Reservoir, which is located
approximately 5 miles south of the EA (Earth Tech 1998, Seres-Arcadis 2022). As part of the PA analysis,
a desktop well search was performed using the NJDEP DataMiner (https://njems.nj.gov/DataMiner) Water
Supply and Geoscience’s online radial well search tool. The well search identified records for 292 domestic
water wells within 1 mile of the MP and CWA and 833 domestic water wells within 1 mile of the EA
(NJDEP DataMiner 2023). In July 2025, BRAC conducted a survey of water wells within a limited area
downgradient from Fort Monmouth that included 102 off-post parcels at the CWA, 50 off-post parcels at
the MP, and 48 off-post parcels at the EA. No potable use wells were identified during this survey
(Leidos 2025¢).

The receptors and exposure pathways presented in this report focus on drinking water via groundwater and
surface water that are known to be used as a source of potable water. While other potential exposure media
(i.e., soil and sediment) besides drinking water sources (i.e., groundwater and/or surface water) may be
impacted by PFAS at Fort Monmouth, direct ingestion via drinking water is the most likely exposure route
for PFAS, and thus is the Army’s primary concern for human exposure. A groundwater exposure pathway
is considered potentially complete, as constituents of interest could migrate from the AOPI source area to
groundwater that is used for drinking water.

2.9 ECOLOGICAL PROFILE

Fort Monmouth was located on approximately 1,376 acres in three discontinuous operational areas (CWA,
MP, and EA). The CWA and MP are predominantly urban with pockets of forests and wetlands mostly
along the creeks (PPG 2015). The EA is surrounded by urban and residential areas but contains more
forested areas; parks; open spaces, including ballfields; and a community college campus.

Although most upland areas of the CWA and MP are developed, patches of upland forest are present in
several areas. Significant forested areas are most prominent on the southern portion of the CWA, consisting
of secondary hardwood growth with a closed canopy and moderate to dense undergrowth. Dominant tree
species include red oak (Quercus rubra), chestnut oak (Quercus prinus), birch (Betula sp.), tuliptree
(Liriodendron tulipifera), and sweetgum (Liquidambar styraciflua). Understory species include sassafras
(Sassafras albidum), flowering dogwood (Cornus florida), and black cherry (Prunus serotina) (PPG 2015).
Old field habitats include formerly mowed areas where the vegetation includes grasses and forbs and often
immature trees. Old field habitat at the MP includes grasses; many forbs, including Queen Anne’s lace
(Daucus carota), pokeweed (Phytolacca americana), goldenrod (Solidago sp.), and milkweed (Asclepias
syriaca); and sparse saplings of tree species, including eastern red cedar (Juniperus virginiana) and winged
sumac (Rhus copallinum) (PPG 2015). Larger forested areas are present at the EA in the northwest, north,
and east along with pockets of forested areas along the community college and ballparks.

Data from Monmouth County identify approximately 100 acres of wetlands within the CWA and
approximately 65 acres of wetlands within the MP (EDAW, Inc. 2007). National Wetlands Inventory (NWI)
mapping identified wetlands along Oceanport Creek and Parkers Creek in the MP area of Fort Monmouth
as estuarine and marine wetlands. Most of these wetlands are dominated by common reed (PPG 2015).
Areas along Mill Creek, Husky Brook, Husky Brook Lake, Wampum Brook, Lafetra Creek, and
Shrewsbury Creek in the CWA and MP were identified as freshwater emergent or forested/shrub wetlands.
The most extensive of these are forested wetlands (NWI 2023). Forested wetlands in the area are typically
dominated by red maple (Acer rubrum) and other hardwoods, including sweetgum (Liquidambar
styraciflua) and black gum (Nyssa sylvatica). Herbaceous species found in these forested wetlands typically
include smartweed (Polygonum sp.), jewelweed (Impatiens capensis), violets (Viola sp.), asters, sedges,
and ferns (PPG 2015). NWI mapping identified 2.3 acres of freshwater forested/shrub wetland along Laurel
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Gully Brook and near Monmouth Boulevard and Marconi Road. In addition, an approximately 15.5-acre
emergent estuarine wetland complex is adjacent to the eastern boundary of the EA and the Shark River.

Fauna found within or nearby the CWA or MP of Fort Monmouth are common species that are tolerant of
human activity and developed areas. Mammal species observed at Fort Monmouth include eastern cottontail
rabbit (Sylvilagus floridanus), woodchuck (Marmota monax), muskrat (Ondatra zibethicus), gray squirrel
(Sciurus carolinensis), skunk (Mephitis mephitis), raccoon (Procyon lotor), chipmunk (Tamias striatus), red
fox (Vulpes vulpes), and white-tailed deer (Odocoileus virginianus) (USACE 2009). Birds commonly
observed include American crow (Corvus brachyrhynchos), robin (Turdus migratorius), European starling
(Sturnus vulgaris), brown-headed cowbird (Molothrus ater), mourning dove (Zenaida macroura), blue jay
(Cyanocitta cristata), chickadee (Poecile atricapillus), tufted titmouse (Baeolophus bicolor), mallard (Anas
platyrhynchos), and Canada goose (Branta canadensis) (USACE 2009). Amphibians common to the
Fort Monmouth area include red-backed salamander (Plethodon cinereus), spring peeper (Pseudacris
crucifer), wood frog (Lithobates sylvaticus), bullfrog (Lithobates catesbeianus), and green frog (Rana
clamitans). Common reptiles likely to occur at Fort Monmouth include the common snapping turtle
(Chelydra serpentina), northern brown snake (Storeria dekayi), northern water snake (Nerodia sipedon), and
eastern garter snake (Thamnophis sirtalis) (USACE 2009). These species are also likely to occur at the EA.

The U.S. Fish and Wildlife Service Environmental Conservation Online System Information for Planning
and Consultation (IPaC) tool identified three federally listed or proposed threatened and endangered (T&E)
species potentially occurring on or near all three discontinuous areas (CWA, MP, and EA) of Fort
Monmouth (USFWS 2025). The listed species consist of the federally endangered northern long-eared bat
(Myotis septentrionalis), the proposed endangered tricolored bat (Perimyotis subflavus), and proposed
threatened monarch butterfly (Danaus plexippus), as potentially occurring at Fort Monmouth (USFWS
2025). The federally threatened bog turtle (Glyptemys muhlenbergii) and swamp pink (Helonias bullata)
are potentially occurring on or near the EA. No federally listed flora or fauna are known to occur at Fort
Monmouth; however, the T&E species surveys are dated (Malcolm Pirnie, Inc. 2006). Although no specific
documentation of the presence of these species was available for Fort Monmouth, habitat is present at all
three areas of Fort Monmouth for summer roosting of the bats or laying eggs on host plants for the
monarchs. In addition, habitat is present for the bog turtle and swamp pink at the EA.

Twenty-four migratory birds of particular concern are identified by the IPaC tool as potentially occurring
on Fort Monmouth. These birds include species such as the American oystercatcher (Haematopus
palliatus), bobolink (Dolichonyx oryzivorus), Cerulean warbler (Dendroica cerulea), Lesser yellowlegs
(Tringa flavipes), purple sandpiper (Calidris maritima), bald eagle (Haliaeetus leucocephalus), and short-
billed dowitcher (Limnodromus griseus) (USFWS 2025).

An active bald eagles nest is present on the cell tower in the south central portion of the MP of Fort
Monmouth. Osprey (Pandion haliaetus) nest (either in trees or on tall man-made structures) are also present
at all three discontinuous areas (CWA, MP, and EA) of Fort Monmouth. In order to ensure populations of
the two migratory birds (bald eagles and osprey) were not disturbed, an avian monitoring protocol
(discussed in Section 3.6.1) was developed to establish baseline bird behaviors, identify altered behavior,
and establish appropriate buffers for work activities. Nesting bald eagles were not present within the
660-foot eagle buffer areas of the AOPIs during the RI field investigation. Nests and activities of 13 pairs
of osprey were observed within the 500-foot osprey buffer areas during field activities by the avian
monitors.

2.10 CLIMATE

The closest major station to Fort Monmouth is New Brunswick, New Jersey (USC00286055), for which
the 1991-2020 climate normals are published by the National Oceanic and Atmospheric Administration’s
(NOAA’s) National Centers for Environmental Information (NCEI). According to climatological normals
from the U.S. Climate Normals (1991-2020) and the Office of the New Jersey State Climatologist, the
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summers are warm, humid, and relatively wet, and the winters are cold and snowy. Humidity in this area is
common, with the highest percent of humidity tend to occur in July (NOAA NCEI 2021). The warm season
lasts from early June to late September, with the highest temperatures occurring in July at a monthly average
temperature of 86.4°F (Table 2-1). The humidity levels are variable year-round. The coldest period in
Tinton Falls occurs in January, with an average temperature of 32.2°F (NOAA RCC 2021).

Table 2-1. Average High, Mean, and Low Temperatures for Fort Monmouth, New Jersey

Average Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
High Temp (°F) | 40.2 | 42.9 | 50.7 | 62.7 | 72.2 | 81.2 | 86.4 | 84.4 | 78.1 | 66.3 | 55.3 | 45.2 63.8
Mean Temp (°F) | 32.2 | 344 | 41.5 | 519 | 61.5 | 70.7 | 76.1 | 74.2 | 67.7 | 55.6 | 459 | 373 54.1
Low Temp (°F) 24.1 | 259 [ 323 | 41.1 | 50.8 | 60.1 | 65.8 | 64.1 | 57.3 | 45.0 | 36.5 | 293 44.4

Source: NOAA Regional Climate Centers Climatology Tool; NCEI U.S. Climate Normals (1991-2020)

The rainy period of the year lasts from late March through late August, and based on NOAA’s 1991-2020
U.S. Climate Normals for nearby stations in Monmouth County, the highest average monthly precipitation
occurs in April, with approximately 4.3 inches of rainfall. Snowfall typically occurs from late November
to late March, averaging 26 inches per season across Monmouth County, with January typically being the
snowiest month (NOAA NCEI 2021, NOAA RCC 2021). The windier part of the year generally extends
from mid-October through late April, when prevailing northwesterly winds are strongest. Average wind
speeds during this period typically range from 9 to 12 miles per hour, based on data from the New Jersey
Weather & Climate Network and NOAA’s Local Climatological Data records for nearby coastal and inland
stations.
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3. FIELD INVESTIGATION ACTIVITIES

This section provides field procedures followed during the implementation of the Phase I RI (40 CFR
§300.420(c)(4)(i)). The principal guidance documents for the field investigation activities and procedures
used for the Phase I RI were consistent with the requirements presented in the Army Guidance for
Addressing Releases of Per- and Polyfluoroalkyl Substances (U.S. Army 2018).

3.1 REMEDIAL INVESTIGATION DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) were developed to define the problem at the AOPIs, identify the necessary
decisions, specify decision-making rules and the level of confidence necessary to resolve the problem,
identify the number of samples necessary to support the decision, and obtain agreement from the decision
makers before the sampling program was initiated. The Fort Monmouth sample locations were determined
based on current site conditions (i.e., groundwater flow direction), location of existing monitoring wells,
historical data (e.g., suspected location of PFAS release), and historical activities (e.g., remedial activities,
disposal of potentially contaminated materials). The project stakeholders concurred that selected sampling
schemes would be representative of site conditions prior to initiation of field investigation activities. The
field activities employed to execute the Fort Monmouth UFP-QAPP (Leidos 2025a) are described below,
including any variances or deviations.

3.2 SAMPLE DESIGN AND RATIONALE

Twelve AOPIs were identified during the Fort Monmouth PA that identified where historical activities had
the potential to result in a PFAS release to the environment. The presence of PFAS in soil and groundwater
was confirmed at concentration exceeding the USEPA November 2023 RSLs during the 2022 Tinton Falls
ESA at the Fire Training Academy AOPI (Langan 2022b). The Phase I RI sought to provide additional
information needed to confirm the presence of PFAS at all APOIs and to delineate the source areas,
determine the nature and extent, and assess the fate and transport of PFAS contamination in soil,
groundwater, sediment, and surface water at the Fire Training Academy AOPI. All samples were analyzed
for the Target PFAS list of PFOS, PFOA, PFBA, PFBS, PFDA, PFNA, PFHxA, PFHxS, and HFPO-DA.

The general approach for the determination of the presence or absence of PFAS at an AOPI consisted of the
collection of three soil samples from each of three soil borings installed within the AOPI via direct-push
technology (DPT) drilling. Two of the soil borings were selected for the collection of groundwater samples.
Groundwater was collected as grab samples from open boreholes installed at the AOPIs. Variations to the
general sampling approach included modifications to sample quantities at AOPIs based on size
(i.e., additional samples collected at larger AOPIs), omitting surface soil samples in paved or
gravel-covered areas, and collecting groundwater from existing wells.

Each location that was sampled, with a unique set of coordinates, was assigned specific site location
YY-XXX-### (CWA-FTA-01).

Where:

e YY = The abbreviation for the location of the AOPI within the Installation (e.g., CWA, MP, EA)
e XXX = The abbreviation for the AOPI being sampled
e ### = The sequential number of each sample location within the AOPI.

Each soil or DPT groundwater sample collected received a unique sample number, related to the site
location above, using the following format: YY-XXX-###-Z7Z (e.g., FTA-01-SS, FTA-01-SBI,
FTA-01-GW). Each surface water and sediment sample that was collected received a unique sample
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number, related to the site location above, using the following format: YY-XXX-###-ZZ-yyyymm
(e.g., FTA-02-SW-202502).

Where:

e YY = Abbreviation for the location of the AOPI within the Installation (e.g. CWA, MP, EA)
e XXX = Abbreviation for the AOPI being sampled
- ### = The sequential number of each location within the AOPI

e ZZ=Sample media (i.e., SS = surface soil, SB = subsurface soil, GW = groundwater, SW = surface
water, SD = sediment)

o Where pavement is present, the surface soil sample comprised the first native material beneath
the pavement. The exact depth was documented on field forms or comparable electronic forms.

o SBI indicates shallow subsurface soil sample collected and SB2 indicates the deep subsurface
soil sample (if available).

e yyyymm = For surface water and sediment samples only, the sample date “year month”
(e.g., February 2025 would be “202502”).

3.3 EXISTING WELL GROUNDWATER SAMPLE IDENTIFICATION

Each existing well location that was sampled for groundwater, with a unique set of coordinates, was
assigned a specific site location based on the existing well identifier (ID) and the year and month sampled:
XXX-yyyymm (e.g., CWMW27R-202503, 2567MW08-202503).

Where:

e XXX = Well number
» yyyymm = The sample date “year month” (e.g., March 2025 would be “202503”).

34 QA/QC SAMPLE IDENTIFICATION

QA/QC samples were denoted according to the sample type. Rinsate blanks and field duplicates samples
were denoted by appending “RB,” and “FD,” respectively, to the parent sample ID (e.g., CWA-FTA-02-
SB2FD, CWA-FTA-02-SSRB). Field blanks and potable/source water blanks were named using the

following format: YY##-yyyymm.

Where:

* YY =FB (field blank) or SRC (source blank)
e ## = Sequential number of each type of blank sample collected, per day
» yyyymm = The sample date “year month day” (e.g., February 2025 would be “202502”).

3.5 FIELD INVESTIGATION ACTIVITIES

RI field activities were conducted from June 30 to July 28, 2025. The locations and methods of sample
collection during the RI are described in the following sections. Sampling procedures adhered to the Fort
Monmouth UFP-QAPP (Leidos 2025a).

Sampling activities at Fort Monmouth included collecting surface and subsurface soil samples from soil
borings and groundwater samples from existing monitoring wells and open boreholes. Samples were
analyzed for 40 PFAS by liquid chromatography with tandem mass spectrometry (LC/MS/MS) compliant
with Table B-24 of the DoD Quality Systems Manual (QSM) Version 6.0 (DoD 2023a) to determine the
presence or absence of PFAS and for the comparison of detected concentrations to the SLs. A total of
342 samples were collected among the 12 AOPIs. A breakdown of samples collected at each AOPI is
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provided in Table 3-1. Prior to beginning sampling, site reconnaissance was performed. Any variances in
sampling procedure, such as moving a location or sample point elimination, were discussed with the project
team and communicated in DQCRs (Appendix A). Field procedures and any variances are discussed in the
following sections. Photographs of RI field activities are provided in Appendix B.

Table 3-1. Fort Monmouth AOPI Phase I RI Sample Collection

AOPI Name Groundwater Soil S‘;l;lftaecre Sediment
Samples Samples Samples
Samples
CWA | Fire Training Academy 10 33 SS/66 SB 3 3
Building 2700 Myer Center Facility 9 0 SS/12 SB 1 1
Building 2536 Fire Station and Building 2542 0 0
AFFF Sgtorage i 2 4 SS/8SB
Building 2560 Fire Station 2 5 SS/10 SB 2 2
CWA STP 4 3 SS/6 SB 1 1
Boundary 8 0 SS/0 SB 0 0
MP | MP STP 4 3 SS/6 SB 2 2
Building 699 Fuel Spill 4 3 SS/6 SB 1 1
Building 282 Fire Station 2 3 SS/6 SB 2 2
EA | EA Metal and Electroplating Activities 16 4 SS/24 SB 4 4
Building 9031 Fire Station and Building 9634 Storage 2 3 SS/6 SB 0 0
Surface Dump 1 2 3 SS/6 SB 2 2
EA STP 2 7 SS/8 SB 2 2
Total 67 71 SS/164 SB 20 20

SS = Surface Soil Sample
SB = Subsurface Soil Sample

3.6 FIELD PROCEDURES

The following sections describe the field activities and procedures for utility clearance, bulk source water
sampling, soil boring installation and sampling, groundwater sampling and well redevelopment, and
equipment calibration. Specific details regarding each of these activities are documented on Task Team
Activity Log Sheets that are provided in Appendix C.

Because many materials routinely used during environmental investigations can potentially contain PFAS,
the field crew conducted RI activities in accordance with the PFAS sampling standard operating procedure
(SOP) presented in Appendix A of the Fort Monmouth UFP-QAPP (Leidos 2025a). Procedures include
requirements for equipment, containers, handling, and sampling, including PFAS-specific requirements, to
ensure that sample contamination does not occur during collection and transport.

3.6.1 Avian Monitoring

Prior to initiating fieldwork activities, an Avian Monitoring Protocol was developed to establish baseline
behaviors, identify potential alteration of behavior, and establish appropriate buffers for work activities to
ensure avian populations were not disturbed (Leidos 2025c¢). The bald eagle was removed from the Federal
list of endangered species in 2007. Bald eagles were previously listed as endangered (breeding season) and
threatened (non-breeding season) in New Jersey and delisted from the New Jersey list of endangered species
on January 6, 2025 (NJDEP 2025). Osprey were previously listed as threatened in New Jersey and were
also delisted from the New Jersey list of endangered species on January 6, 2025 (NJDEP 2025). Even
though the species are no longer federally or state-listed T&E species, these birds are legally protected
under the New Jersey Endangered and Nongame Species Conservation Act NJSA 23:2A (NJ ENSCA) and
the Federal Migratory Bird Treaty Act (MBTA) (16 U.S.C. 703-712). Bald eagles are protected under the
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Federal Bald and Golden Eagle Protection Act (BGEPA) (16 U.S.C. 668-668d) and the MBTA. The New
Jersey Endangered and Nongame Species Program recommends a timing restriction of December 15
through July 31 for construction activities that are out of character with what currently exists at or
surrounding the anticipated work area of any active eagle nest. In addition, a seasonal timing restriction of
April 1 through August 31 is placed on work, which generates disturbance that is out of character of active
osprey nests. To meet project schedule constraints, it was not feasible to complete investigation activities
outside the nesting season; therefore, an avian monitor was present for all work conducted within the
recommended buffer. Prior to beginning work near a nesting location, the Avian Monitoring Protocol
required activity behavior monitoring to establish baseline conditions. During work activities, behavior
monitoring was conducted and the work was stopped if abnormal behavior was observed. Work was
permitted to resume when a return to baseline conditions was observed. The use of the monitor ensured that
all site activities were conducted in compliance with NJ ENSCA, BGEPA, and MBTA.

3.6.2 Utility Clearance

Prior to initiating intrusive activities, the site was verified to be free of underground utilities. Underground
utility clearances were coordinated with the current landowner and New Jersey One Call. Other utility
clearance activities included consulting individual utility companies (as needed), reviewing available
as-built drawings, walking the areas to verify that utilities were marked, looking for signs of unidentified
utilities (including overhead utilities), and completion of a Subsurface Clearance Checklist prior to
initiating drilling operations. Geophysical surveys were also conducted to assist in identifying and avoiding
underground utilities. Prior to conducting powered drilling within 25 feet of known or suspected subsurface
utilities, boreholes were excavated to a minimum of 5 feet bgs using a low-impact technique (i.e., hand
auger) that would not damage a utility.

3.6.3 Bulk Source Water Sampling

Prior to beginning work, one source water sample (FTMM-FB01-202507) was collected on July 8, 2025,
for PFAS analysis to determine if the source water was PFAS-free and could be used for RI field activities
(e.g., decontamination). Sample FTMM-FB01-202507 was collected at a 55-gallon blue polyethylene drum
containing laboratory-grade deionized (DI) water (LabChem, ASTM Type I, CAS# 7732-18-5). Water was
purged from the 55-gallon drum, through a hand operated polyvinyl chloride (PVC) drum pump, directly
into laboratory-supplied high-density polyethylene (HDPE) bottles. The water from the 55-gallon blue
polyethylene drum containing laboratory-grade DI water was determined to be PFAS-free (i.e., PFAS were
not detected at concentrations exceeding the limit of detection [LOD] at sampled locations) and was used
as a decontamination water source during field sampling.

3.6.4 Soil Boring Installation and Sampling

All soil samples were collected in accordance with the procedures outlined in the Fort Monmouth
UFP-QAPP (Leidos 2025a). QC samples, including, duplicates, and rinsate blanks, were also collected.

Soil samples were collected in disposable, PFAS-free acetate liners using a Geoprobe® 7822DT. If a sample
location was within 25 feet of a known or suspected subsurface utility, the boring was excavated using a
low-impact technique (i.e., stainless steel hand auger) to 5 feet bgs. Each soil core was logged for lithology
in accordance with U.S. Army Corps of Engineers (USACE) guidance (ASTM International D2488
[ASTM 2017]) and recorded on a soil boring log (provided in Appendix D). Soil sample intervals were
homogenized in disposable HDPE bags prior to placing the soil into HDPE sample bottles. Sample bottles
were labeled and sealed in zip-lock bags and placed on wet ice for cooling to <6°C. Additional details on
protocols for obtaining soil samples are outlined on Worksheet #18 and the Leidos SOP “Soil Sampling”
provided in the Fort Monmouth UFP-QAPP (Leidos 2025a).
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Surface soil samples from 0 to 0.5 feet bgs were collected at all AOPIs with the exception of six locations
at the Building 2700 Myer Center Facility, eight locations at the EA Metal and Electroplating Activities,
and the CWA Boundary AOPIs, where surface soil samples were not necessary to meet the DQOs. Surface
soil sample depths did not exceed 1 foot bgs, and the depth where native soil began to be observed was
noted in the field logs.

Two subsurface soil samples were collected at each soil boring advanced at each AOPI except for three
locations at the EA STP and the CWA boundary, where the subsurface samples were not necessary to meet
the DQOs. During the advancement of the soil borings, continuous soil cores were collected for recording
lithology and documenting visual observations. Subsurface soil samples were collected as grab samples
from 1 foot intervals, and the interval from which the sample was collected was recorded on the boring log.
One subsurface soil sample was collected from the interval at 1 to 5 feet bgs, and another subsurface soil
sample was collected at the soil-groundwater interface.

Soil boring abandonment was performed by backfilling the borehole with dry bentonite chips or pellets,
and a weighted tape was used to measure the borehole and prevent bridging during the backfilling process.
Per New Jersey Administrative Code Well Construction and Maintenance; Sealing of Abandoned Wells
(N.J.A.C. 2023), boreholes were plugged using the gravitational displacement or free-flow method using a
minimum particle size of 3/8-inch bentonite, per the manufacturer’s specification. Surface restoration
matched the surrounding surface (e.g., concrete, asphalt, grass).

3.6.5 Groundwater Sampling

All groundwater samples were collected in accordance with the procedures outlined in the Fort Monmouth
UFP-QAPP (Leidos 2025a). QC samples, including duplicates and rinsate blanks, were also collected.

3.6.5.1 Existing Monitoring Well Sampling

Groundwater samples from existing monitoring wells were collected from 29 sample locations at Fort
Monmouth. Groundwater was sampled by the low-flow drawdown method using a peristaltic pump in
existing monitoring wells and by the existing manifold assembly for irrigation wells.

Due to concerns regarding the potential use of PFAS-containing materials during previous sampling events,
existing monitoring wells were purged of at least three well volumes using a non-PFAS containing
submersible pump (i.e., PFAS-free Monsoon pump or similar) and new HDPE tubing, prior to commencing
low-flow drawdown methods. During the purge and sampling of existing monitoring wells, the pump intake
was positioned near the middle of the screened interval of the well to ensure that standing water was
removed and fresh formation water was drawn into the well. Samples were collected once water quality
parameters (i.e., pH, temperature, conductivity, dissolved oxygen [DO], oxidation-reduction potential
[ORP], and turbidity) met the stabilization criteria established in the Fort Monmouth UFP-QAPP
(Leidos 2025a). Calibrated field instruments were used to collect water quality parameters
(i.e., temperature, specific conductivity, pH, DO, turbidity, and ORP). Prior to sampling, static water level
measurements were collected to the nearest 0.01 foot using an electronic water level meter. Following
completion of monitoring well purging and stabilization, samples were collected in laboratory-supplied
HDPE bottles. All samples were collected and handled while wearing clean non-powdered, disposable
nitrile gloves. Sample bottles were labeled and sealed in zip-lock bags and placed on wet ice for cooling to
<6°C. New, clean nitrile gloves were donned prior to each new sample collection. Sample containers were
labeled with the following information: site name, sample ID, date and time of sample collection, name of
sampler, sample preservation, and type of analysis.

Groundwater samples from irrigation wells were collected from the well field manifold using the existing
dedicated pumps. The manifold discharge was decontaminated using a three-stage rinse. The irrigation
wells were then purged of a minimum of three volumes of water in the well and conveyance piping which
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were discharged through the irrigation manifold into the irrigation pond. Following purging of the wells,
water quality parameters were monitored, and grab samples were then collected at the manifold discharge.
All practical efforts were made to eliminate ancillary materials between the pump and sampling ports.

3.6.5.2 DPT Groundwater Sampling

Grab groundwater samples were collected at 38 DPT sample locations. Collection methods for DPT
groundwater samples are outlined in USEPA’s Groundwater Sampling and Monitoring with Direct Push
Technologies (USEPA 2005) and the Fort Monmouth UFP-QAPP (Leidos 2025a). Following completion
of drilling each borehole for soil lithology and sample collection, the inner drill rods were removed and a
decontaminated Geoprobe® Screen Point 22 groundwater sampling assembly, which included a 4-foot
slotted stainless steel screen attached to the inner drill rods, was installed in the borehole. The outer drilling
rods were then retracted, allowing formation water to enter the screened interval. Groundwater samples
were collected at the depth that groundwater was first observed at the soil boring.

Groundwater samples were collected using a peristaltic pump with new HDPE tubing inserted through the
drilling rods. Laboratory-supplied HDPE bottles were directly filled from the tubing, labeled, sealed, placed
in zip-lock bags, and then placed on wet ice for cooling to <6°C. Sample containers were labeled with the
following information: site name, sample ID, date and time of sample collection, name of sampler, sample
preservation method(s), and type of analysis.

If sufficient groundwater volume allowed, locations were purged until water was visibly clear and water
quality measurements were recorded over a period not to exceed 20 minutes. Once sampling was complete,
all tooling and materials were removed and the borehole abandoned. The borehole was sealed with
bentonite chips to approximately 1 foot bgs, and the chips were hydrated with PFAS-free source water.
Surface restoration matched the surrounding surface (e.g., asphalt or grass).

If DPT groundwater sampling points exhibited insufficient groundwater volume or slow recharge and were
not capable of sustaining adequate purging, samples were collected immediately following limited purging.
In some instances, the point sampler was left in place to allow for formation recharge, and groundwater
samples were collected within a 24-hour period.

3.6.6 Water Level Measurements

Water level measurements were completed at each well sampled during the Phase I RI. Depth
measurements were collected at each well prior to and during the three volume purge before sampling and
during monitoring well sampling. Depth measurements included depth to water (from top of casing) and
total depth (from top of casing). These measurements were recorded on field forms and in the field logbook
to the nearest 0.01 foot.

3.6.7 Surface Water and Sediment Sampling

Surface water was collected from 18 sampling locations. Each surface water sample was collected directly
from the selected location by submerging the laboratory-supplied HDPE bottle ware just below the water
surface, avoiding sediment agitation. Following sample collection, water quality parameters were collected
for temperature, conductivity, pH, DO, turbidity, and ORP by submerging the sonde just below the surface
of the water body at the same location the sample was collected. The method of measurement was noted on
the field form or in the logbook.

Following surface water collection, sediment samples were collected from 18 sampling locations. Sediment
samples were collected directly from selected locations from 0 to 0.5 feet bgs using a dedicated disposable
scoop. Surface water was decanted from the sediment sample, if necessary. Sediment samples located in
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deeper creeks and channels were collected with a decontaminated stainless steel hand auger. Sample
material was then placed into a disposable HDPE bag and homogenized prior to filling sample bottles.

Samples were collected proceeding from the most downstream to most upstream transect to avoid collecting
previously agitated water.

3.6.8 Equipment Calibration

Water quality instruments (i.e., Horiba U52 and turbidity meter) and the photoionization detector used
during groundwater sampling and soil boring activities were calibrated daily per Worksheet #24 of the Fort
Monmouth UFP-QAPP (Leidos 2025a) against known standards in accordance with the manufacturer’s
instructions and documented on the calibration logs provided in Appendix E.

3.6.9 Location Survey

Environmental sample locations and notable site features were located and mapped using a portable Trimble
global positioning system (GPS) unit capable of achieving + 3 feet accurate results. GPS data were
transferred for use in ArcGIS mapping applications during data evaluation and reporting.

3.6.10 Deviations and Field Change Requests

No instances of field modification impacting project scope and/or data usability/quality were encountered
during the RI fieldwork. Activities were completed per the Fort Monmouth UFP-QAPP (Leidos 2025a).
The following minor deviations from the planned sample quantities and locations were observed during
field activities and summarized for USACE in DQCRs:

e The quantities of samples varied from Table 17-1 of the Fort Monmouth UFP-QAPP
(Leidos 2025a), with the actual sample quantities shown in Table 3-1 of this report. The deviation
in sample quantities is a result of actual field conditions (i.e., dry wells or boreholes). The variations
in sample quantities did not impact data usability.

e One planned existing monitoring well sample (3MWO03 at EA) was not collected due to dry
conditions in the well. The existing monitoring well 3MW03) was revisited and gauged three times
over the course of the Phase I RI with no observed change in condition. Groundwater samples were
collected upgradient and near the target depth of the intended well location (3MWO03). Data
usability was not impacted.

e One DPT groundwater sample (MP-STP-03-GW) was not collected due to dry conditions. This soil
boring was offset with four attempts; however, an insufficient volume of water was present at each
location to collect a water sample. Groundwater was collected side-gradient of and downgradient
from the intended (MP-STP-03-GW) location. Project objectives for presents and absences at this
AOPI were met; therefore, data usability was not impacted.

e A sample from irrigation well ISW6 could not be obtained because the pump installed in the well
was inoperable. A sample from irrigation well ISW2 was collected in its place and fulfilled the
project objectives. Data usability was not impacted.

3.7 DECONTAMINATION PROCEDURES

To ensure that chemical analysis results reflect the actual concentrations at sample locations, the
non-dedicated, reusable equipment used in redevelopment and sampling activities was rigorously cleaned
and decontaminated between sample locations in accordance with the Fort Monmouth UFP-QAPP
(Leidos 2025a). The non-disposable sampling equipment used to conduct sampling activities (e.g., hand
augers, stainless steel pumps, water level meters) was decontaminated before sampling activities began,
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between locations, and after sampling activities were completed. Wastewater generated from
decontamination activities was handled as IDW. Decontamination water was combined with well
development and sampling purge water and managed as one medium.

The decontamination process included an initial scrub with a laboratory-grade, phosphate-free,
biodegradable detergent (e.g., Liquinox®) and PFAS-free bulk source water to remove particulate matter
and surface film. Equipment was scrubbed using polyethylene or PVC brushes. Following this scrub, the
equipment was then rinsed twice in separate bins containing PFAS-free bulk source water. Decontaminated
sampling equipment was wrapped in thin sheets of HDPE to prevent subsequent contamination if being
stored and not used immediately. Equipment blanks were collected to evaluate the effectiveness of the
decontamination procedures.

3.8 DISPOSITION OF FIELD INVESTIGATION-DERIVED WASTE

The IDW generated during the RI at Fort Monmouth included solids (e.g., soil, acetate liners, and
groundwater sampling material) and liquids (decontamination rinse water and well purge water). These
materials were managed in accordance with the IDW Management Plan provided in Appendix C of the Fort
Monmouth UFP-QAPP (Leidos 2025a).

All containers used to hold any amount of IDW, including temporary containers, were properly labeled
as soon as they were filled in accordance with the IDW Management Plan (Appendix C of the Fort
Monmouth UFP-QAPP [Leidos 2025a]). Liquid and solid wastes were placed in United Nations-approved,
55-gallon drums for storage, transport, and disposal. Permanent labels for the drums included a unique
container number, a description of the contents (e.g., soil or wastewater), the fill date, the source location,
the generator’s name (i.e., Fort Monmouth CWA/MP or EA), and a telephone number for the generator’s
point of contact (e.g., the Army BRAC Environmental Coordinator). Each bucket or carboy used to
temporarily store liquid IDW before it was transferred to a 55-gallon drum was marked “Non-potable Water”
or “Decontamination Waste” to comply with requirements of the IDW Management Plan.

The contents of the IDW drums were sampled for characterization and profiling. A solid waste sample was
composited by collecting aliquots from each borehole over the course of the field event. The solids were
homogenized in an HDPE plastic bag and then placed into laboratory-supplied sample containers. Solid,
non-regulated waste and general refuse, including acetate liners and disposable sampling materials
(i.e., HDPE bags and tubing) were contained in separate drums. For drums containing liquid IDW, nitrile
gloves were donned, waste contained in each drum was mixed/agitated, and an HDPE bailer was used to
transfer equal volume from each drum to a decontaminated container to obtain a representative volume.
Sample bottles were then filled directly from the decontaminated container to produce the liquid IDW
composite sample. The waste hauler (Republic) was contacted prior to sampling to determine parameters
required for disposal of waste potentially containing PFAS. The waste hauler provided guidance to analyze
for suspected contaminants based on site history and previous investigations. The samples were analyzed
for PFAS, toxicity characteristic leaching procedure (TCLP) volatile organic compounds (VOCs), TCLP
semivolatile organic compounds (SVOCs), TCLP metals, TCLP pesticides, TCLP herbicides, pH, and
flashpoint. The sample results indicated the material was non-hazardous waste.

On October 24, 2025, Republic removed the solid and liquid IDW waste drums from Fort Monmouth for
disposal. Both solid and liquid waste was disposed of at the Cycle Chem, Inc. facility at 217 South First
Street, Elizabeth, New Jersey 07206. Original copies of the manifest and certificate of disposal are
maintained by the generator (Office of the Deputy Assistant Secretary of the Army for Environment, Safety
and Occupational Health [ODASA-ESOH] — BRAC). Copies of the waste manifests and certificates of
disposal are included in Appendix F.
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4. DATA ANALYSIS AND QUALITY ASSURANCE SUMMARY

This section summarizes the QA/QC program and laboratory chemical analysis program implemented as
part of the Fort Monmouth field activities (40 CFR §300.420(c)(4)). Additional information on these
procedures is presented in the Fort Monmouth UFP-QAPP (Leidos 2025a).

SGS North America, Inc. (formerly Katahdin Analytical Services), located in Scarborough, Maine, was the
analytical laboratory under contract for the analysis of PFAS during the Phase I RI fiecld activities.
Sections 4.1 through 4.4 summarize sample handling procedures, laboratory analytical methods, data
QA/QC, data reporting and validation, and sample QA/QC. A QA summary of the analytical data is
presented in Section 4.5. Appendix G provides the DUA, which details the quality and usability of the RI
analytical data and the process performed to evaluate the data for compliance with established QC criteria.

4.1 SAMPLE HANDLING PROCEDURES

A critical aspect of sample collection and analysis protocols is the maintenance of strict chain-of-custody
(CoC) procedures, which include tracking and documentation during sample collection, shipment, and
laboratory processing. The Sample Manager was responsible for sample custody until the samples were
properly packaged, documented, and released to the commercial carrier. The laboratory was responsible for
sample custody thereafter in accordance with approved procedures.

4.1.1 Chain-of-Custody Record

CoC forms were used to document the traceability and integrity of all samples from the point of collection
to the laboratory by maintaining a record of sample collection, shipment, and receipt by the laboratory. A
CoC form was filled out, signed, and dated by the sampler and signed and dated by each custodian in
possession of the samples during transfer to the laboratory.

Shipping containers were sealed with custody tape. Sealed coolers were transported to the commercial
carrier for overnight delivery to the laboratory. The air bill number, written on the CoC form, acted as the
custody documentation while the sealed coolers were in the possession of the commercial carrier. The CoC
form was placed in a resealable plastic bag and taped to the inside of the cooler lid.

When the possession of samples was transferred, the individual relinquishing the samples and the individual
receiving the samples signed, dated, and noted the time of transferal on the CoC. This record represents the
official documentation for all transferal of sample custody until the samples arrived at the laboratory.

4.1.2  Laboratory Sample Receipt

All samples received by the Laboratory Sample Custodian or designee were checked for proper preservation
(e.g., pH, temperature of coolant blank <6°C); integrity (e.g., leaking, broken bottles); and proper,
complete, and accurate documentation and ID of the samples. The temperature of the coolant blank was
noted. Eighty-six samples were delayed in FedEx transit, which resulted in elevated temperatures upon
receipt at the laboratory. Those samples were qualified as estimated (J/UJ).

Samples received at the laboratory were logged into the laboratory computer database. Initial entries
included field sample number, date of receipt, and analyses required. As samples were received, they were
assigned a laboratory sample ID. The sample custodian labeled each container with its sample ID, and the
samples then were transferred to their designated storage areas.

Samples received by the laboratory were considered to be physical evidence and were handled according
to USEPA procedural safeguards. In addition, all data generated from the sample analyses, including all
associated calibrations, method blanks, and other supporting QC analyses, were identified with the project
name, project number, and sample delivery group (SDG) designation. All data were maintained under the
proper custody. The laboratory provided complete security for samples, analyses, and data.
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4.2 LABORATORY ANALYTICAL METHODS

The chemical analysis program for the Phase I RI conforms to the analytical requirements presented in the
Fort Monmouth UFP-QAPP (Leidos 2025a) for the chemical analysis of field investigation samples. All
samples were analyzed for PFAS using LC/MS/MS procedures in accordance with USEPA Method 1633A,
Table B-24 of DoD QSM Version 6.0 (DoD 2023a), and the laboratory SOP.

4.3 DATA QUALITY ASSURANCE/QUALITY CONTROL

This section presents the QA/QC procedures applied during sampling and laboratory analysis. This
discussion includes laboratory QA/QC (Section 4.3.1) and field QA/QC (Section 4.3.2) procedures. Details
on the results of the QC samples (field and laboratory) are presented in the DUA (Appendix G).

4.3.1 Laboratory Quality Assurance/Quality Control

All samples were analyzed for PFAS using LC/MS/MS procedures in accordance with USEPA
Method 1633A, Table B-24 of DoD QSM Version 6.0 (DoD 2023a), and the laboratory SOP. QC checks
included holding times, method blanks, calibration standards, extracted internal standards (EISs),

laboratory control samples (LCSs), and detection limits. The acceptance criteria and laboratory SOP are
provided in the Fort Monmouth UFP-QAPP (Leidos 2025a).

Method Blanks—Method blanks were used to monitor the possibility of laboratory-induced contamination
by running a volume of approved reagent water through the entire analytical scheme (i.e., extraction,
concentration, analysis). Blank requirements are specified in DoD QSM Version 6.0, Table B-24
(DoD 2023a) and the laboratory SOP.

Laboratory Control Samples—ILCSs were analyzed to evaluate the accuracy of the analysis in the absence
of sample matrix impacts. A known concentration of select compounds were added to the LCS. The spiked
samples were analyzed in the same manner as the environmental samples. Accuracy was expressed as the
percent recovery of each added compound. An LCS was analyzed with each SDG.

4.3.2  Field Quality Assurance/Quality Control

Table 4-1 summarizes the frequency of field QC samples that were collected during the Phase I RI field
investigation. The requirements for field QC were established on Worksheet #20 of the Fort Monmouth
UFP-QAPP (Leidos 2025a).

Table 4-1. Frequency of Field QC Samples for Fort Monmouth Phase I RI

QC Sample Frequency
Field Blank 1 per water source used as final rinse of equipment
Source Water Blank 1 per bulk rinse water source
Equipment Rinsate Blank 1 for every 20 or fewer investigative samples
Field Duplicate 1 for every 10 or fewer investigative samples

44 DATA REPORTING AND VALIDATION

The Leidos QA Manager or designee initiated a validation of the analytical data packages. One hundred
percent of the data were validated using objective criteria taken from the requirements of the Fort
Monmouth UFP-QAPP (Leidos 2025a) and DoD QSM Version 6.0 (DoD 2023a) and qualified in
accordance with the DoD Data Validation Guidelines Module 6 (DoD 2022) and the revised table for
sample qualification in the presence of blank contamination (DoD 2023Db).

Reported laboratory data were reviewed in accordance with DoD QSM Stage 2B validation guidelines to
ensure that the QC results fell within appropriate QC limits for holding times, blank contamination, EISs,
calibrations, LCSs, non-extracted internal standards (NISs), and ion ratios. Any data validation qualifiers
resulting from outlier QC results were applied and a data validation report, as previously described, was
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prepared. In addition, 10 percent of the total number of project samples (not including QC samples), per
matrix, distributed across a representative temporal and spatial subset of SDGs for each event, were
validated in accordance with DoD QSM Stage 4 guidelines. Analytical results were checked and
recalculated from raw data.

Equipment rinsate blanks and field blanks were associated with the corresponding environmental samples.
These blanks were evaluated following the same criteria as method blanks, and the associated
environmental samples were appropriately qualified as needed. After the data validation for the project was
completed, a project DUA (Appendix G) was prepared.

4.5 QUALITY ASSURANCE SUMMARY

A comprehensive QA/QC program was implemented during the sampling event at Fort Monmouth property
in July 2025. Samples and associated QC samples (e.g., field duplicates, equipment rinsate blanks, field
and source water blanks) were collected and analyzed for PFAS using methods specified in the Fort
Monmouth UFP-QAPP (Leidos 2025a). Consistent with the data quality requirements established in the
Fort Monmouth UFP-QAPP (Leidos 2025a) and DQOs, all sample data and associated QC data were
evaluated during the review and validation process. Individual sample results were qualified, as necessary,
to designate usability of the data toward meeting project objectives. Data qualifiers were applied based on
deviations from the measurement performance criteria in the Fort Monmouth UFP-QAPP (Leidos 2025a).
Results of the validation are provided in the DUA (Appendix G). The analyses associated with each data
quality indicator are summarized below, with details of the results of the QC checks provided in the DUA
(Appendix G).

4.5.1 Precision

Precision was evaluated by the analysis of field duplicate samples and the relative percent difference (RPD)
between the duplicate results. With one exception, the RPDs met measurement performance criteria. The
RPD for eight data points within two duplicate pairs was greater than 50 percent, and the associated results
were qualified as estimated (J).

4.5.2  Accuracy

Bias introduced due to blank contamination (in method, instrument, or field blanks) and any impact on
accuracy were evaluated during validation. Analytical accuracy was measured through the use of LCSs,
isotope dilution standards, initial and continuing calibration, and target compound quantitation requirements.

Twelve data points were qualified as non-detect (U) due to method blank and/or field blank contamination.
An additional two data points were qualified as estimated with high bias (J+) due to method and/or field
blank contamination.

Continuing calibration verification (CCV) recoveries (greater than upper control limit but less than
150 percent) resulted in 95 data points qualified as estimated with high bias for positive detects (J+/UJ)
during validation. On one occasion, the laboratory errantly ran CCVs at a frequency of once per every
11 field samples (instead of the maximum of 10 field samples). Due to CCVs analyzed at a frequency less
than every 10 field samples (i.e., more than 10 field samples between CCVs) resulted in 11 samples
qualified as estimated (J/UJ) during validation.

Twenty-four data points were qualified estimated (J) due to transition ion ratios that were outside control limits.

Results that were qualified based on associated QC sample accuracy that did not meet measurement
performance criteria were considered estimated but usable for evaluating project objectives.

4.5.3  Sensitivity

Sensitivity requirements were provided as minimum required limits of quantitation and LODs in the Fort
Monmouth UFP-QAPP (Leidos 2025a). Sensitivity criteria were met with the exception of PFDA in
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aqueous samples and HFPO-DA in water and soil samples. Fifteen data points for HFPO-DA did not meet
the sensitivity requirements set forth in the UFP-QAPP (Leidos 2025a). However, in all cases where
non-detect HFPO-DA results exceeded screening criteria, other detected PFAS also exceeded screening
criteria; therefore, these sensitivity issues did not have any effect on meeting project objectives. For PFAS
with RSLs below the method detection limit (MDL) that do not have a maximum contaminant level, the
method’s pooled MDLs are used to establish consistent and measurable values. Although the pooled MDLs
cited in the method for PFDA can be attained, the LOD is greater than the MDL and therefore cannot
determine presence or absence.

4.5.4 Representativeness

Representativeness was satisfied by ensuring that the Fort Monmouth UFP-QAPP (Leidos 2025a) protocols
were followed, appropriate sampling techniques were used, established analytical procedures were
implemented, and analytical holding times of the samples were not exceeded with some exceptions. USEPA
Method 1633A for the analysis of PFAS identifies shortened sample holding times for four PFAS in
aqueous samples and one PFAS in soil or sediment (see Appendix G). It is understood that laboratories are
unlikely to extract/analyze samples before these shortened holding times are exceeded. Four hundred and
seventy-four data points were qualified estimated on short holding time compounds. In addition, 58 other
PFAS data points were qualified estimated due to holding time exceedances. Based on an evaluation of
sample collection and receipt, holding times, and precision and accuracy, the samples collected during the
Phase I RI sampling and analysis event are considered to be representative of the environmental conditions.

4.5.5 Comparability

Comparability was achieved by using consistent, documented, and Fort Monmouth UFP-QAPP
(Leidos 2025a) approved methods and meeting project accuracy and precision objectives. Eighty-six
samples were delayed in FedEx transit and received at the laboratory out of temperature range. Sample
results for these samples were qualified as estimated. Based on the precision and accuracy assessment
presented in previous sections and the use of established method criteria (i.e., DoD QSM Version 6.0,
Table B-24 [DoD 2023a]), the data collected during the Phase I RI are considered to meet project objectives
for comparability.

4.5.6 Completeness

Completeness measures the amount of valid data obtained from the sampling and analysis effort. For
analytical data to be usable, each data point must be validated and meet criteria without significant
non-conformance. The DQOs for the Phase I RI were set at 90 percent for field sampling completeness and
90 percent for laboratory completeness. All proposed samples were collected except for three groundwater
samples (due to dry conditions or a broken pump), resulting in 99 percent field sampling completeness.
Results recommended for exclusion based upon review by the project team are included in the attached
Notices of Deficient Data (Appendix G); the cited data (61 data points) were rejected (R). In total,
396 samples were collected with 40 compounds resulting in 15,840 data points. Consequently, the
analytical completeness was 99 percent.

4.5.7  Data Usability Assessment

Data that have been qualified as estimated (J, J+, J-, UJ) during validation indicate where accuracy,
precision, or sensitivity QC measurements may have exceeded criteria, but the results are considered valid.
Sixty-one data points within 18 samples were recommended for exclusion due to LCS, EIS, and/or NIS
exceedances, as detailed above. Results recommended for exclusion are included in the Notice of Deficient
Data as part of the DUA (Appendix G); upon review by the project team, these data were rejected and were
not used in evaluating project objectives.
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As part of a boundary condition assessment of the CWA, two groundwater samples were collected using
DPT point samplers at locations west of the Fire Training Academy AOPI (CWA-01 and CWA-02). Target
PFAS analytical results for groundwater collected at the CWA boundary are presented in Tables 6-3 and
6-4. Figure 6-2 for the Fire Training Academy AOPI includes Target PFAS analytical results for
groundwater collected at CWA-01 and CWA-02.

6.2.2.1 Soil

PFBA, PFBS, PFDA, PFHxA PFHxS, PFNA, PFOA, and PFOS were detected at concentrations greater
than the LOD in the soil samples collected at the Fire Training Academy AOPI (Figures 6-2 and 6-3).
HFPO-DA was not detected at concentrations greater than the LOD in any soil sample.

Target PFAS with detected concentrations that exceeded an SL in one or more samples include PFDA,
PFOA, and PFOS and are summarized as follows:

e PFDA exceeded the SL in soil samples at locations CWA-FTA-01, CWA-FTA-02, CWA-FTA-04,
CWA-FTA-05, CWA-FTA-07, CWA-FTA-11 through CWA-FTA-24, and CWA-FTA-26 through
CWA-FTA-36 at concentrations between 0.0667 J and 3.93 pg/kg. The maximum detected
concentration of PFDA was in surface soil at location CWA-FTA-27.

e PFOA exceeded the SL in soil samples at locations CWA-FTA-01 through CWA-FTA-07,
CWA-FTA-11, CWA-FTA-12, CWA-FTA-15 through CWA-FTA-32, and CWA-FTA-34 through
CWA-FTA-36 at concentrations between 0.0706 J and 1.51 J pg/kg. The maximum detected
concentration of PFOA was in surface soil at location CWA-FTA-05.

e PFOS exceeded the SL in soil samples at locations CWA-FTA-01, CWA-FTA-04, CWA-FTA-05,
CWA-FTA-07, CWA-FTA-11, CWA-FTA-12, CWA-FTA-15, CWA-FTA-16, and CWA-FTA-18
through CWA-FTA-36 at concentrations between 0.654 and 215 J pg/kg. The maximum detected
concentration of PFOS was in subsurface soil at location CWA-FTA-05 (4 to 5 feet bgs).

PFDA, PFOA, and PFOS are generally ubiquitous in surface soil and to a lesser extent in shallow subsurface
soils (2 to 5 feet bgs) across the Fire Training Academy AOPI. Double digit and greater concentrations of
PFOS suggest that hotspots are present in the surface and subsurface soil (4 to 10 feet bgs) at locations
CWA-FTA-05, CWA-FTA-19, and CWA-FTA-23 and surface soil at location CWA-FTA-16.
Concentrations of Target PFAS decrease at the soil water interface; however, some soil samples collected
as deep as 16 to 17 feet bgs within the Fire Training Academy AOPI exceed SLs for PFDA, PFOA, and
PFOS.

6.2.2.2 Groundwater

All nine Target PFAS were detected at concentrations greater than the LOD in groundwater samples
collected at the Fire Training Academy AOPI (Figure 6-4).

Target PFAS with detected concentrations that exceeded an SL in one or more samples include HFPO-DA,
PFDA, PFHxS, PFNA, PFOA, and PFOS and are summarized below:

e HFPO-DA, PFDA, and PFNA exceeded the SL in the sample collected at location CWA-FTA-08
at concentrations of 1.58, 4.92, and 28.8 ng/L, respectively.

e PFHxS exceeded the SL in samples at locations CWA-FTA-03, CWA-FTA-04, and CWA-FTA-06
through CWA-FTA-10 at concentrations between 10.6 and 488 ng/L. The maximum detected
concentration of PFHxS was at location CWA-FTA-08.

e PFOA exceeded the SL in samples from all locations at concentrations between 11.5 J and
84.0 ng/L. The maximum detected concentration of PFOA was at location CWA-FTA-07.
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Table 6-1. Target PFAS Results and Screening for the Fire Training Academy AOPI (Continued)

Location ID Sample ID I(’feegg‘ S;‘)':ge HFPO-DA| PFBS | PFBA | PFDA | PFHxS | PFHxA | PFNA | PFOS | PFOA
_ Units| pg/kg pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | pglkg
Soil S“i"e“v‘;gs 23 1900 | 7800 | 0.060 | 130 | 3200 19 0.63 | 0.070
CWA-FTA-24[CWA-FTA-24-SS 0-0.5 772025 |452U 0.113U [0452U [0.219 _ [0.0367J [0.0562J [0.139J |1.79 0.0967
CWA-FTA-24-SBI |23 7/7/2025 438 U 0.100U [0.438U [0.0750J [0.0234J [0.109U [0.108J [0.871 __ |0.0387J
CWA-FTA-24-SB2_ |16-17 __ |7/7/2025 _ [4.93 U 0.123U [0493U [0.123U [0.123U_[0.123U_[0.123U_ [0.123U_ |0.0295 J
CWA-FTA-25|CWA-FTA-25-SS 152 [7/11/2025 [478U 0.120U_[0478U [0.120U [0.228J [0.120U_[0.0366J [2.84J _ [0.0450 J
CWA-FTA-25-SB1 2-3 7/9/2025 6.02 U 0.150U (0.602U |0.150U ]0.483 0.150U ]0.129J 14.4 0.201
CWA-FTA-25-SB2 18-19 7/9/2025 6.01 U 0.150U (0.601 U |0.150U [0.0808J |0.150U |0.150U [0.224 0.150 U
CWA-FTA-26|CWA-FTA-26-SS 0-0.5 792025 [5.99U 0.150U [0599U [0.457 _ [0.0504J [0.0827J [0.113J [0.733 __ [0.190J
CWA-FTA-26-SB1 4-5 7/9/2025 594U 0.149U0 (0.594U |0.149U0 |0.149U |0.149U0 |0.149U |0.152J 0.0313 J
CWA-FTA-26-SB2 18-19 7/9/2025 597U 0.149U0 (05970 (0.149U0 |0.149U |0.149U0 |0.149U |0.0778J |0.149U
CWA-FTA-26-SB2FD [18-19 __ [7/9/2025 _ [6.09 U 0.152U [0.609U [0.152U [0.152U 0.152U_[0.152U_ [0.0830J [0.152U
CWA-FTA-27|CWA-FTA-27-SS 0-0.5 7922025 |5.97U 0.149U [0.498J |3.93 0.0348J 0574|0702 |1.17 1.16
CWA-FTA-27-SBI__[3-4 7/9/2025 _ [6.03U 0.151U_[0.603U  [0.0772J [0.151U_[0.151U_[0.0499J [0.654 _ |0.0288 J
CWA-FTA-27-SB2__ |16-17___[7/9/2025 _ |6.01 U 0.150U [0.601U_[0.150U [0.150U_ [0.150U_[0.150U_ [0.150 U |0.150 U
CWA-FTA-28|[CWA-FTA-28-SS 0-0.5 7922025 |6.02U 0.150U [0.602U [0.1484 _[0.150U_ [0.0518J [0.118J |1.19 0.120J
CWA-FTA-28-SBI__[3-4 7/9/2025 _ |5.96 U 0.149U [0.596 U [0.0567J [0.0759J [0.0572J [0.0504J |1.55 0.128J
CWA-FTA-28-SB2 17-18 7/9/2025 598 U 0.150U (0.598 U |0.150U |0.150U |0.150U |0.150U |0.173J 0.150 U
CWA-FTA-29|CWA-FTA-29-SS 0-0.5 792025 [5.99U 0.150U (059U [0171d [0.150 U [0.0667J [0.0606J [0.549 _ |0.0732J
CWA-FTA-29-SBI |34 7/9/2025 _ [6.03U 0.151U [0.603U [0.101J [0.151 U [0.107J [0.152J _ [0.668 _ [0.147J
CWA-FTA-29-SB2 17-18 7/9/2025 593U 0.148U (0.593 U |0.148U |0.148U |0.148U |0.148U |0.148U ]0.0303 J
CWA-FTA-30|CWA-FTA-30-SS 0-0.5 _ [7/9/2025 _ |4.96U 0.124U_[0.156J _[0.244 __ [0.110J [0.106J [0.107J |L.16 0.137J
CWA-FTA-30-SB1 3-4 7/9/2025 6.02 U 0.151U (0.602U |0.151 U (0.130J 0.151U |0.0706J |4.21 0.170 J
CWA-FTA-30-SB2__ |16-17 __ [7/9/2025 _ |5.93U 0.148U [0593U [0.148U [0.254 _ [0.148U [0.148U [0.127J _|0.0866 J
CWA-FTA-30-SB2FD |16-17 __ [7/9/2025 _ |6.03 U 0.151U_ [0.603U [0.151U [0.250 _ [0.151U [0.151U_ [0.130J _ |0.0956 J
CWA-FTA-31 |[CWA-FTA-31-SS 0-0.5 _ [7/1022025 |5.69U 0.142U [0569U [0.303 _ [0.0458J [0.142U [0.0778J [0.734 __ |0.0778J
CWA-FTA-31-SBI |45 7/10/2025_|4.90 U 0.123U [0490U [0.123U [0.123U_ [0.0592J [0.123U_[0.222 __ |0.130J
CWA-FTA-31-SBIFD [4-5 7/10/2025_|6.24 U 0.156U_ [0.624U_[0.156U_[0.156 U [0.156U_[0.156 U__[0.234 __|0.0882 J
CWA-FTA-31-SB2__ [12-13___ [7/10/2025 |5.74U 0.143U [0574U [0.143U [0.0484J [0.143U [0.143U_ [0.0820J |0.0962 J
CWA-FTA-32|CWA-FTA-32-SS 0-0.5 _ [7/1022025 [5.09U 0.127U [0509U [0.0722J [0.0287J [0.0760J [0.0416J [0.715 _ |0.0940 J
CWA-FTA-32-SB1 3-4 7/10/2025 5.60 U 0.140U (0.560U |0.140U ]0.0540J |0.140U |0.140U |0.0866 J |0.234
CWA-FTA-32-SB2 15-16 7/10/2025 516U 0.129U0 (0.516 U |0.129U |0.0828 J |0.0534J |0.129U [0.0858 J [0.171J
CWA-FTA-33|CWA-FTA-33-SS 0-0.5 7/10/2025 590U 0.148U (0.590U |0.153J 0.0719J |0.148U 0.0433J |0.944 0.0637 J
CWA-FTA-33-SB1 1-2 7/10/2025 5.09U 0.127U0 (0.509U0 (0.1270 |0.1270 |0.1270 |0.127U0 [0.295 0.127U
CWA-FTA-33-SB2 12-13 7/10/2025 530U 0.133U |0.530U0 |0.133 U |0.133 U |0.133 U |0.133 U |0.133 U |0.133 U
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Table 6-1. Target PFAS Results and Screening for the Fire Training Academy AOPI (Continued)

Location ID Sample ID I(’feegg‘ S;‘)':ge HFPO-DA| PFBS | PFBA | PFDA | PFHxS | PFHXA | PFNA | PFOS | PFOA
Units| pg/kg pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | pg/kg | pglkg
el S“i"e“v‘;gs 23 1900 | 7800 | 0.060 130 3200 19 0.63 | 0.070
CWA-FTA-34|CWA-FTA-34-SS 0-0.5 7/10/2025 631U 0.158U [0.631U [0.1374 [0.0617J [0.158U [0.0619J |1.34 0.0783 J
CWA-FTA-34-SB1 |23 7/10/2025 1566 U |0.141 UJ [0.566 UJ [0.141 UJ |0.141 UJ |0.141 UJ [0.141 UJ [0.235J  |0.0404 J
CWA-FTA-34-SB2 _ |15.5-16.5 |7/10/2025 |482UJ  |0.120 UJ 0482 UJ [0.120 UJ |0.0388J [0.120 UJ [0.120 UJ [0.590J |0.0922 J
CWA-FTA-34-SB2FD [15.5-16.5 |7/10/2025 493 UJ _ |0.123 UJ 0493 UJ [0.123UJ [0.123 UJ [0.123 UJ [0.123 UJ [0.127J  |0.0422J
CWA-FTA-35|CWA-FTA-35-SS 0-0.5 7102025 75205 [0.188UJ 0.752UJ [0.1253  |0.188 UJ [0.0602J [0.100J |[1.12J _ [0.138J
CWA-FTA-35-SB1 |23 7/10/2025 155507 |0.139UJ [0.555 UJ [0.139 UJ |0.0351J |0.139 UJ |0.0444J [1.04J  |0.0326J
CWA-FTA-35-SB2 __ [13-14 __ |7/10/2025 |6.08UJ _ |0.152UJ 0.608 UJ [0.152UJ [0.151J |0.152UJ [0.152UJ [0.152UJ |0.152J
CWA-FTA-36|CWA-FTA-36-SS 0-0.5 77102025 |6.04 U] |0.151 UJ |0.604 UJ |0.0882J [0.0392J |0.0643J [0.0726J |1.07J _ |0.0848 J
CWA-FTA-36-SB1 |23 7/10/2025 1550 UJ_ |0.137 UJ [0.550 UJ [0.137 UJ |0.0481J |0.137 UJ |0.0442J |1.14J _ |0.0706J
CWA-FTA-36-SB2 __ |11.5-12.5 [7/10/2025 |5.70 U] |0.143 UJ 0570 UJ [0.143 UJ [0.143 UJ |0.143 UJ [0.143 UJ |0.343J  |0.0485J
Location ID Sample ID I(’feegg‘ S;‘)':ge HFPO-DA| PFBS | PFBA | PFDA | PFHxS | PFHxA | PFNA | PFOS | PFOA
Units| ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L
Colniates S“i"e“v‘;gs 15 600 1800 | 0.52 10 990 5.9 4.0 4.0
CWA-FTA-01 [CWA-FTA-01-GW |17 71122025 |6.00UJ  [3.86d  [122J  [1.50UJ [2.890  |4.02J [1.50UJ [3.07J |11.5J
CWA-FTA-02|CWA-FTA-02-GW __ |20 7/12/2025 |5.56 U 2.79 7.87 1390 271 6.62 2.30 6.24 253
CWA-FTA-03|CWA-FTA-03-GW |18 7/82025  |0.819J  [1.55J  |5504  [151U  |10.6 3.97 1563 |29.4 135
CWA-FTA-04|CWA-FTA-04-GW |23 7/11/2025 |5.46 U 2273 7433 [136U |181J  [8.48J [1.540 [222d |252J
CWA-FTA-05|CWA-FTA-05-GW |22 7/11/2025 |5.88U 1903 (9320 [147U |7.07d [9.83J |0.686J [101J [31.2J
CWA-FTA-06|CWA-FTA-06-GW |21 7/10/2025 |0.795U  |3.04 8.21 1490 |15 104 1143|1490 [453
CWA-FTA-07|CWA-FTA-07-GW |18 7/12/2025 |0.678J  |4.89 28.7 140U |40.9 728 273 3854 |84.0
CWA-FTA-08|CWA-FTA-08-GW |18 7/12/2025 |1.58 42.0 36.9 4.92 488 131 28.8 1010 68.9
CWA-FTA-09|CWA-FTA-09-GW |18 7/12/2025 07733 |5.02 15.6 1380 |24l 252 1697 |39.6J |53.8
CWA-FTA-10|CWA-FTA-10-GW |23 7/11/2025 |6.12U 4803 |21.8J 153U [285J |253J |1.264 [31.1J  [37.8J
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6.5.2.4 Sediment

PFDA, PFHxA, PFHxS, PFNA, PFOA, and PFOS were detected at concentrations greater than the LOD in
sediment samples collected at the Building 2560 Fire Station AOPI (Figure 6-16). HFPO-DA, PFBA, and
PFBS were not detected at concentrations greater than the LOD.

Target PFAS in the sample at location CWA-NFS-06 that exceeded an SL included PFDA (0.240 J png/kg),
PFOA (0.246 J pg/kg), and PFOS (2.43 J ng/kg).

Target PFAS in the sample at location CWA-NFS-07 were all detected at concentrations less than the SL.

6.5.3 CSM

Building 2560 is located at the corner of Corregidor Road and Heliport Drive on 3.06 acres of the CWA.
Building 2560 is a rectangular brick structure surrounded by concrete and asphalt, with some landscaped
grass. The fire station building includes three drive-through bays, which provide access to both Corregidor
Road and Heliport Drive. Stormwater flows overland or into the subsurface drainage system in the streets
and then into Shrewsbury Creek to the west and north.

The surficial soils at the Building 2560 Fire Station AOPI are composed of the clayey, medium-to
coarse-grained sands of the Red Bank and Tinton Sands. Nearby investigations have encountered
groundwater at approximately 4 feet bgs, and the groundwater flow direction was observed to trend toward
the northeast (Versar 2001). During the Phase I RI, soils were investigated to 10 feet bgs and included
fine- to coarse-grained, poorly and well-graded sands with some lesser silty sands. Groundwater was
encountered at approximately 4 to 6 feet bgs at the Building 2560 Fire Station AOPI.

AFFF was reportedly stored at the Building 2560 Fire Station and used during fire training in front of the
building. The primary release mechanism is the potential release of AFFF to surface soils related to
historical operations at the Building 2560 Fire Station. The secondary contaminant migration and fate and
transport considerations include downward contaminant migration from surface soil to deeper subsurface
soil and groundwater via desorption, dissolution, and percolation. Constituents could migrate to surface
water due to runoff, dissolution, and adsorption to suspended sediment from stormwater. Interaction and
potential connectivity between surface water and groundwater (i.e., discharge and recharge) present another
potential migration pathway of constituents.

Based on the mixed land use at Fort Monmouth and the surrounding area, and the residential, commercial,
and industrial land use at the CWA, the human receptors considered in the CSM are onsite workers with
the potential to work at the AOPI (i.e., industrial/commercial and construction workers), residents evaluated
for off~AOPI but on-post residential use, and off-post residents living in the vicinity of Fort Monmouth.

Onsite workers are not likely to engage in soil-intrusive activities and are assumed to be exposed only to
surface soil while performing routine maintenance and groundskeeping. Therefore, the surface soil
exposure pathways are complete for the onsite worker, while the subsurface soil exposure pathways are
incomplete. Construction workers are assumed to be exposed to subsurface soil during digging and
excavating activities; therefore, soil exposure pathways are complete for the construction worker. Soil
exposure pathways for on-post and off-post residents are incomplete because soil migration is not expected.

Potable water at the CWA is supplied by NJAWC, which sources its water from the groundwater in the
Potomac-Raritan-Magothy Aquifer and surface water from the Glendola Reservoir, Manasquan
River/Reservoir, Shark River, and Swimming River/Reservoir (NJAWC 2023). On-post groundwater is not
currently used for drinking water, and limited, non-PFAS related CEAs exist on-post. According to the land
use restrictions detailed in the deed of sale for the property, groundwater use is restricted at the AOPI for
potable use. Therefore, the groundwater exposure pathways for onsite workers are potentially complete for
the duration of the restrictions. Likewise, the groundwater ingestion pathway for construction workers is
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6.7 CWA FACILITY-WIDE

The following subsections describe the facility-wide sampling results of groundwater, surface water, and
sediment and recommendations for the CWA. The Target PFAS analytical results for groundwater, surface
water, and sediment samples collected at the boundary of the CWA and the AOPIs within the CWA are
summarized below and presented in Tables 6-1 through 6-6 and Figure 6-22.

6.7.1 Phase I RI Results for Facility-wide Groundwater

Groundwater samples collected at upgradient locations along the western boundary of the CWA included
locations CWA-01 through CWA-04. Target PFAS at these locations exceeded SLs for PFOA and PFOS,
suggesting an off-post source of PFAS may exist that has migrated onto the CWA. The maximum detected
concentrations at the western boundary of the CWA were 22.6 ng/L for PFOA and 9.74 ng/L for PFOS.

Within the CWA PFOA and PFOS are observed at noticeably greater concentrations than at the upgradient
boundary sample locations at the Fire Training Academy AOPIL, the Building 2536 Fire Station and
Building 2542 AFFF Storage Area AOPI, and the CWA STP. Target PFAS, including HPFO-DA, PFDA,
PFHxS, and PFNA, exceeded SLs at some AOPIs within the CWA and were not detected at concentrations
greater than SLs in the upgradient boundary samples.

Target PFAS were not detected at concentrations exceeding an SL in groundwater samples collected at
existing monitoring (2567MWO05) and irrigation wells (ISW2 and ISW3) located along the downgradient
and eastern boundary of the CWA. The delineation of Target PFAS to the north, south, and southeast of the
CWA is incomplete.

A review of potential off-post sources conducted during the Fort Monmouth PFAS PA (Leidos 2024)
identified fire stations, airports, solid waste landfills, WWTPs, and car washes located within a 5-mile
radius of the CWA. The contribution of these potential off-post PFAS sources to groundwater migrating
onto the CWA is unknown; however, during the Phase I RI, Target PFAS have been detected at
concentrations exceeding the SLs in the groundwater entering the facility from the west.

6.7.2  Phase I RI Results for Facility-wide Surface Water and Sediment

Shrewsbury Creek enters the CWA and the Fire Training Academy AOPI from the west where surface
water sample CWA-FTA-38 was collected. Target PFAS, including PFDA (1.34 J ng/L), PFOS
(24.4 J ng/L), and PFOA (17.6 J ng/L), were detected at location CWA-FTA-38, suggesting an off-post
source of PFAS could exist and is migrating on-post. Target PFAS remained greater than the surface water
SLs in Shrewsbury Creek as it passes the Fire Training Academy AOPI at location CWA-FTA-39, while
the highest concentrations of Target PFAS in Shrewsbury Creek were detected at location CWA-MCF-07
(including HFPO-DA [2.01 J ng/L], PFDA [1.74 J ng/L], PFHxS [34.1 J ng/L], PFOA [35.7 J ng/L], and
PFOS [76.5 J ng/L]). The concentrations of Target PFAS in surface water Shrewsbury Creek generally
decreased downstream from CWA-MCF-07 (CWA-NFS-06 and CWA-NFS-07) but remained greater than
the SLs.

Target PFAS were not detected at concentrations greater than the SL in the upstream sediment samples
collected within Shrewsbury Creek at locations CWA-FTA-38 and CWA-FTA-39. Target PFAS exceeded
the SLs downstream in Shrewsbury Creek at location CWA-MCF-07 for PFDA (0.500 J pg/kg), PFOA
(0.642 J pg/kg), and PFOS (10.3 pg/kg) and location CWA-NFS-06 for PFDA (0.240 J png/kg), PFOA
(0.246 J pg/kg), and PFOS (2.43 J ug/kg). Target PFAS were not detected at concentrations greater than
the SLs in the farthest downstream sample in Shrewsbury Creek at location CWA-NFS-07.

Wampum Brook originates in a wetland area northeast of the Fire Training Academy AOPI and east of the
Building 2536 Fire Station and Building 2542 AFFF Storage Area AOPI. One surface water and sediment
sample was collected at Wampum Brook at the former outfall location of the CWA STP (CWA-STP-04).
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6.8.2.3 Surface Water

PFBA, PFBS, PFHxA, PFHxS, PFNA, PFOA, and PFOS were detected at concentrations greater than the
LOD in surface water samples collected at the MP STP AOPI (Figure 6-25). HFPO-DA and PFDA were
not detected at concentrations greater than the LOD.

Target PFAS with detected concentrations that exceeded an SL include PFHxS, PFOA, and PFOS and are
summarized below:

e PFHxS was detected in the sample at location MP-STP-05 at a concentration of 11.3 ng/L, which
is the only detected concentration that exceeded the SL.

e PFOA exceeded the SL at both surface water sample locations at concentrations of 11.9 and
18.0 ng/L. The maximum detected concentration of PFOA was at location MP-STP-05.

e PFOS exceeded the SL at both surface water sample locations at concentrations of 17.0 and
28.8 ng/L. The maximum detected concentration of PFOS was at location MP-STP-05.

6.8.2.4 Sediment

PFDA, PFHxA, PFHxS, PFNA, PFOA, and PFOS were detected at concentrations greater than the LOD in
sediment samples collected at the MP STP AOPI (Figure 6-25). HFPO-DA, PFDA, and PFBS were not
detected at concentrations greater than the LOD.

Target PFAS with detected concentrations that exceeded an SL include PFDA, PFOA, and PFOS and are
summarized below:

e PFDA exceeded the SL in both sediment sample locations at concentrations of 0.434 J and
0.632 J ug/kg. The maximum detected concentration of PFDA was at location MP-STP-04.

e PFOA exceeded the SL in both sediment sample locations at concentrations of 0.560 J and
1.40 J pg/kg. The maximum detected concentration of PFOA was at location MP-STP-05.

e PFOS exceeded the SL in both sediment sample locations at concentrations of 5.45 J and
6.08 J pug/kg. The maximum detected concentration of PFOS was at location MP-STP-05.

6.8.3 CSM

The MP STP was located in the north-central portion of the MP, downstream from Mill Creek, adjacent to
Parkers Creek, and north of Sherrill Avenue. The property is currently a vacant, undeveloped lot covered
with uncut grass and underbrush. Surface runoff flows to the northeast toward Parkers Creek.

The surface soils near the MP STP AOPI are composed of brown silty sand underlain by gray/brown sand
and silt to 16 feet bgs. Deeper soils to 40 feet bgs are composed of orange/brown to dark green, poorly
graded sand with silt. The depth to groundwater ranges from 1 to 19 feet bgs, and groundwater flows north
toward Parkers Creek (Parsons 2016). During the Phase I RI, soils were investigated to 12 feet bgs and
included fine- to medium-grained, poorly and well-graded sands with some lesser silt and clays.
Groundwater was encountered at approximately 10 feet bgs in soil borings and approximately 4.25 to
7.5 feet bgs in the existing monitoring wells near the MP STP AOPL.

The MP STP potentially received PFAS-impacted wastewater from fire department operations, including
documented AFFF storage and use at the Building 282 Fire Station. The primary release mechanism is the
potential release of PFAS-containing materials to surface soils related to historical wastewater treatment at
the MP STP. The secondary contaminant migration and fate and transport considerations include downward
contaminant migration from surface soil to deeper subsurface soil and groundwater via desorption,
dissolution, and percolation. Constituents could migrate to surface water by direct discharge from the STP
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AFFF was reportedly used to contain a fuel spill in the parking lot east of Building 699. The primary release
mechanism is the release of AFFF to surface soils to mitigate the fuel spill at Building 699. The secondary
contaminant migration and fate and transport considerations include downward contaminant migration
from surface soil to deeper subsurface soil and groundwater via desorption, dissolution, and percolation.
Constituents could migrate to surface water due to runoff, dissolution, and adsorption to suspended
sediment from stormwater. Interaction and potential connectivity between surface water and groundwater
(i.e., discharge and recharge) present another potential migration pathway of constituents.

Based on the mixed land use at Fort Monmouth and the surrounding area, and the residential, commercial,
and industrial land use at the MP, the human receptors considered in the CSM are onsite workers with the
potential to work at the AOPI (i.e., industrial/commercial and construction workers), residents evaluated
for off-AOPI but on-post residential use, and off-post residents living in the vicinity of Fort Monmouth.

Onsite workers are not likely to engage in soil-intrusive activities and are assumed to be exposed only to
surface soil while performing routine maintenance and groundskeeping. Therefore, the surface soil
exposure pathways are complete for the onsite worker, while the subsurface soil exposure pathways are
incomplete. Construction workers are assumed to be exposed to subsurface soil during digging and
excavating activities; therefore, soil exposure pathways are complete for the construction worker. Soil
exposure pathways for on-post and off-post residents are incomplete because soil migration is not expected.

Potable water at the MP is supplied by NJAWC, which sources its water from the groundwater in the
Potomac-Raritan-Magothy Aquifer and surface water from the Glendola Reservoir, Manasquan
River/Reservoir, Shark River, and Swimming River/Reservoir (NJAWC 2023). On-post groundwater is not
currently used for drinking water, and limited, non-PFAS related CEAs exist on-post. According to the land
use restrictions detailed in the deed of sale for the property, groundwater use is restricted at the AOPI for
potable use. Therefore, the groundwater exposure pathways for onsite workers are potentially complete for
the duration of the restrictions. Likewise, the groundwater ingestion pathway for construction workers is
potentially complete; however, the pathway for dermal contact is complete because the depth to groundwater
is within the typical construction zone and workers are expected to contact shallow groundwater during
digging and excavation activities. Groundwater use is restricted at some, but not all, on-post parcels at the
MP. Therefore, the groundwater exposure pathways for on-post residents are potentially complete at parcels
with use restrictions and complete at parcels with no restrictions. In addition, because drinking water wells
exist downgradient from the Fort Monmouth boundary and Target PFAS were detected in onsite
groundwater, the groundwater exposure pathways for off-post residents are potentially complete.

Surface water and sediment are not present at the AOPI, making the exposure pathways for onsite workers
and onsite construction workers incomplete. Surface water at the MP includes portions of Mill Creek,
Parkers Creek, Lafetra Creek, Husky Brook, Husky Brook Lake, Oceanport Creek, and the Shrewsbury
River tidal estuary. No on-post surface water features are used as a drinking water source, nor is surface
water migration a potential exposure medium for off-post drinking water receptors; therefore, the ingestion
pathways are incomplete for on-post and off-post residents. However, Husky Brook Lane is downgradient
from the Building 699 Fuel Spill AOPI, and dermal contact with surface water and sediment on-post is
possible. Therefore, the exposure pathway for dermal contact is complete for on-post residents. In addition,
multiple on-post surface water bodies (e.g., Parkers Creek and Oceanport Creek) flow off-post, making the
dermal contact exposure pathway potentially complete for off-post residents.

Figure 6-30 presents the CSM for the Building 699 Fuel Spill AOPI.

6.9.4 Recommendation

Detected concentrations of Target PFAS in soil and groundwater at the Building 699 Fuel Spill AOPI
exceed the SLs. In addition, Target PFAS exceed SLs in surface water and sediment downgradient from
the AOPI. Therefore, further investigation is recommended.
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e PFOA exceeded the SL in both sediment sample locations at concentrations of 0.133 J and
7.38 J ng/kg. The maximum detected concentration of PFOA was at location MP-FSS-05.

e PFOS was detected in the sample at location MP-FFS-05 at a concentration of 25.8 J pg/kg, which
exceeds the SL.

6.10.3 CSM

Building 282 is located on approximately 1.18 acres on the MP on Hildreth Avenue. Building 282 is a
T-shaped brick structure surrounded by concrete to the west and asphalt to the north, east, and south. Some
grassy areas are present along the front of Building 282 facing Hildreth Avenue. The front of the
Building 282 Fire Station, facing Hildreth Avenue, consists of four bays. The northern bay is the only bay
with a pull through to a garage door to the east. Floor drains are present in each bay. Stormwater collected
by storm drains in the front and rear of the Building 282 Fire Station is discharged to Oceanport Creek
(USACE 1985Db).

The surficial soils at the Building 282 Fire Station AOPI are composed of the clayey, medium- to
coarse-grained sands of the Sandy Hook and medium- to fine-grained Tinton Sands. Groundwater has
been encountered at approximately 4 feet bgs and is tidally influenced by surrounding water bodies (BCM
Engineers 1998). During the Phase I RI, soils were investigated to 15 feet bgs and included fine-grained,
poorly graded sands with some lesser silt and clays. Groundwater was encountered at approximately 10 feet
bgs in soil borings at the Building 282 Fire Station AOPI.

The Building 282 Fire Station reportedly stored and used AFFF. The primary release mechanism is the
potential release of AFFF to surface soils related to historical operations at the Building 282 Fire Station.
The secondary contaminant migration and fate and transport considerations include downward contaminant
migration from surface soil to deeper subsurface soil and groundwater via desorption, dissolution, and
percolation. Constituents could migrate to surface water due to runoff, dissolution, and adsorption to
suspended sediment from stormwater. Interaction and potential connectivity between surface water and
groundwater (i.e., discharge and recharge) present another potential migration pathway of constituents.

Based on the mixed land use at Fort Monmouth and the surrounding area, and the residential, commercial,
and industrial land use at the MP, the human receptors considered in the CSM are onsite workers with the
potential to work at the AOPI (i.e., industrial/commercial and construction workers), residents evaluated
for off-AOPI but on-post residential use, and off-post residents living in the vicinity of Fort Monmouth.

Onsite workers are not likely to engage in soil-intrusive activities and are assumed to be exposed only to
surface soil while performing routine maintenance and groundskeeping. Therefore, the surface soil
exposure pathways are complete for the onsite worker, while the subsurface soil exposure pathways are
incomplete. Construction workers are assumed to be exposed to subsurface soil during digging and
excavating activities; therefore, soil exposure pathways are complete for the construction worker. Soil
exposure pathways for on-post and off-post residents are incomplete because soil migration is not expected.

Potable water at the MP is supplied by NJAWC, which sources its water from the groundwater in the
Potomac-Raritan-Magothy Aquifer and surface water from the Glendola Reservoir, Manasquan
River/Reservoir, Shark River, and Swimming River/Reservoir (NJAWC 2023). On-post groundwater is not
currently used for drinking water, and limited, non-PFAS related CEAs exist on-post. According to the land
use restrictions detailed in the deed of sale for the property, groundwater use is restricted at the AOPI for
potable use. Therefore, the groundwater exposure pathways for onsite workers are potentially complete for
the duration of the restrictions. Likewise, the groundwater ingestion pathway for construction workers is
potentially complete; however, the pathway for dermal contact is complete because the depth to
groundwater is within the typical construction zone and workers are expected to contact shallow
groundwater during digging and excavation activities. Groundwater use is restricted at some, but not all,
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EA-MEA-05, EA-MEA-07, EA-MEA-08, and EA-MEA-12. Four groundwater samples were
collected at existing monitoring wells located in the upper groundwater zone (FEMWO03, FEMW13,
3MWO01, and 3MW02), and seven groundwater samples were collected at existing monitoring wells
located in the lower groundwater zone (FEMWI15, 3MWO5R, 3MW06, 3SMWO07, 3MWO0S,
3MWO09, and 9004-MWO1R).

e Four colocated surface water/sediments samples (EA-MEA13 through EA-MEA-16) were
collected downstream from the stormwater outfalls that discharge into Laurel Gully Brook.

The Target PFAS analytical results for soil, groundwater, surface water, and sediment samples collected at
the EA Metal and Electroplating Activities AOPI are summarized below and presented in
Tables 6-19 and 6-20 and Figures 6-37 and 6-38.

6.12.2.1 Soil

PFBA, PFBS, PFDA, PFHxA, PFHxS, PFNA, PFOA, and PFOS were detected at concentrations greater
than the LOD in soil samples collected at the EA Metal and Electroplating Activities AOPI (Figure 6-37).
HFPO-DO was not detected at concentrations greater than the LOD.

Target PFAS with detected concentrations that exceeded an SL include PFDA, PFOA, and PFOS and are
summarized below:

e PFDA exceeded the SL in surface soil samples at locations EA-MEA-03 and EA-MEA-08 at
concentrations of 0.140 J and 0.168 J ug/kg. The maximum detected concentration of PFDA was
in surface soil at location EA-MEA-03.

e PFOA exceeded the SL in soil samples at locations EA-MEA-01, EA-MEA-02, EA-MEA-03,
EA-MEA-05, EA-MEA-06, EA-MEA-07, EA-MEA-08, and EA-MEA-11 at concentrations
between 0.0707 J and 0.298 pg/kg. The maximum detected concentration of PFOA was in
subsurface soil at locations EA-MEA-07 (4 to 5 feet bgs) and EA-MEA-11 (4 to 5 feet bgs).

e PFOS exceeded the SL in surface soil samples at locations EA-MEA-01, EA-MEA-02,
EA-MEA-03, and EA-MEA-08 at concentrations between 0.647 and 5.19 pg/kg. The maximum
detected concentration of PFOS was in surface soil at location EA-MEA-03.

6.12.2.2 Groundwater

PFBA, PFBS, PFDA, PFHxA, PFHxS, PFNA, PFOA, and PFOS were detected at concentrations greater
than the LOD in groundwater samples collected at the EA Metal and Electroplating Activities AOPI
(Figure 6-38). HFPO-DO was not detected at concentrations greater than the LOD.

Target PFAS with detected concentrations that exceeded an SL include PFDA, PFHxS, PFOA, and PFOS
and are summarized below:

* PFDA exceeded the SL at locations 3SMWOS5R and EA-MEA-01 at concentrations of 1.24 J and
4.10 J ng/L. The maximum detected concentration of PFDA was at location 3MWOS5R.

e PFHxS exceeded the SL at locations 3MWO02, 3MWO05R, EA-MEA-01, and FEMWO03 at
concentrations between 10.4 and 96.9 ng/L. The maximum detected concentration of PFHxS was
at location EA-MEA-0O1.

e PFOA exceeded the SL at locations 3MW02, 3SMWO05R, EA-MEA-01, EA-MEA-05, EA-MEA-07,
EA-MEA-08, EA-MEA-12, FEMWO03, and FEMW13 at concentrations between 7.36 and
27.7 J ng/L. The maximum detected concentration of PFOA was at location 3SMWOS5R.
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The soils at the EA are thin, surficial deposits of artificial fill, disturbed sediments, and alluvial deposits
consisting of sand, clay, silt, and gravel. Surficial deposits, which consist of quartz sand interbedded with
overlying dark gray to brown clay and silt ranging from 0 to 103 feet bgs, are underlain by the Kirkwood
Formation. Groundwater is encountered at approximately 20 to 30 feet bgs and flows northeast toward the
Shark River. Groundwater in the northern portion of the EA is influenced by Laurel Gully Brook
(Tetra Tech 2001). During the Phase I RI, soils were investigated to 30 feet bgs and included fine-to
medium-grained, poorly graded sands with some lesser silt, clays, and gravel. Groundwater was
encountered at approximately 21 to 29 feet bgs in soil borings and approximately 20.5 to 26.5 feet bgs in
the upper zone existing monitoring wells at the EA Metal and Electroplating Activities AOPI.

Metal and electroplating activities were conducted in Buildings 9007, 9011, 9037, and 9097. Given the
period of operation, PFAS-containing mist suppressants were likely used during metal plating activities and
present within the metal plating waste stream. The primary release mechanism is the potential release of
PFAS-containing materials to surface soils (Buildings 9007 and 9097 via surface spills) and subsurface
soils (Buildings 9007, 9011, 9037, and 9097 via subsurface piping) related to historical plating operations.
The secondary contaminant migration and fate and transport considerations include downward contaminant
migration from surface soil to deeper subsurface soil and groundwater via desorption, dissolution, and
percolation. Constituents could migrate to surface water due to runoff, dissolution, and adsorption to
suspended sediment from stormwater. Interaction and potential connectivity between surface water and
groundwater (i.e., discharge and recharge) present another potential migration pathway of constituents.

Based on the mixed land use at Fort Monmouth and the surrounding area, and the commercial, industrial,
and recreational land use at the EA, the human receptors considered in the CSM are onsite workers with
the potential to work at the AOPI (i.e., industrial/commercial and construction workers), on-post recreators,
and off-post residents living in the vicinity of Fort Monmouth. Recreators are evaluated for off-AOPI but
on-post recreational use.

Onsite workers are not likely to engage in soil-intrusive activities and are assumed to be exposed only to
surface soil while performing routine maintenance and groundskeeping. Therefore, the surface soil
exposure pathways are complete for the onsite worker, while the subsurface soil exposure pathways are
incomplete. Construction workers are assumed to be exposed to subsurface soil during digging and
excavating activities; therefore, soil exposure pathways are complete for the construction worker. Soil
exposure pathways for on-post recreators and off-post residents are incomplete because soil migration is
not expected.

The Wall Township Imperial Park Plant supplies approximately 7,700 houses and the EA with potable
water. The Imperial Park Plant receives the water from the Manasquan Reservoir and eight wells that are
in the deep confined Wenonah-Mount Laurel and Englishtown aquifers. Two of the municipal supply
drinking water wells used by Wall Township for the Imperial Park Plant are located adjacent to the EA.
On-post groundwater is not currently used for drinking water and is limited. A non-PFAS related CEA
exists on-post, including 48.59 acres composed of several parcels (Block 240 Lot 55, Block 241 Lot 1, and
Block 242 Lot 1). According to the land use restrictions detailed in the deed of sale for the property,
groundwater use is restricted at the AOPI for potable use. Therefore, the groundwater exposure pathways
for onsite workers are potentially complete for the duration of the restrictions. Likewise, the ingestion
pathway for construction workers is potentially complete. However, because the depth to groundwater is
deeper than the typical construction zone (i.e., greater than 15 feet bgs), construction workers are not
expected to contact shallow groundwater while working and the groundwater pathway for dermal contact
is incomplete. Groundwater use is restricted at all on-post parcels at the EA, making the groundwater
exposure pathways for on-post recreators potentially complete for the duration of the restrictions. In
addition, because drinking water wells exist downgradient from the Fort Monmouth boundary and Target
PFAS were detected in onsite groundwater, the groundwater exposure pathways for off-post residents are
potentially complete.
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Brook) flow off-post, making the dermal contact exposure pathway potentially complete for off-post
residents.

Figure 6-43 presents the CSM for the Building 9031 Fire Station and Building 9634 Storage Area AOPI.

6.13.4 Recommendation

Detected concentrations of Target PFAS in soil, groundwater, and surface water at the Building 9031 Fire
Station and Building 9634 Storage Areca AOPI exceed the SLs; therefore, further investigation is
recommended.
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Gully Brook and the Shark River. No on-post surface water features are used as a drinking water source,
nor is surface water migration a potential exposure medium for off-post drinking water receptors; therefore,
the ingestion pathways are incomplete for on-post recreators and off-post residents. However, Laurel Gully
is downgradient from the Surface Dump 1 AOPI, and dermal contact with surface water and sediment
on-post is possible. Therefore, the exposure pathway for dermal contact is complete for on-post recreators.
In addition, on-post surface water bodies (e.g., Laurel Gully) flow off-post, making the dermal contact
exposure pathway potentially complete for off-post residents.

Figure 6-47 presents the CSM for the Surface Dump 1 AOPI.

6.14.4 Recommendation

Detected concentrations of Target PFAS in soil and groundwater at the Surface Dump 1 AOPI exceed the
SLs. In addition, Target PFAS exceeds SLs in surface water downgradient from the AOPI. Therefore,
further investigation is recommended.
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Table 6-23. Target PFAS Results and Screening for the Surface Dump 1 AOPI (Continued)

Notes:

PFAS SLs used in DoD investigations are listed in the 2025 ASD memorandum titled Investigating Per- and Polyfluoroalkyl Substances within the Department of Defense Cleanup
Program (DoD 2025a).

These and subsequent SL updates for DoD investigations of PFAS are documented on the PFAS Task Force website, https://www.acq.osd.mil/eie/eer/ecc/pfas/pfas101/rsl.html
(DoD 2025b).

DoD PFAS SLs are based on USEPA’s RSL tables dated November 2024 except where the USEPA RSLs were below the MDLs of USEPA-approved analytical methods.

Bolded values denote detected concentrations.

Highlighted values indicate a value equal to or exceeding the screening level.

Qualifiers:

J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample (+/- indicates biased high or low).
U = The analyte was analyzed for but not detected above the reported sample quantitation limit.

UJ = The analyte was not detected and was reported as less than the LOD or as defined by the customer. However, the associated numerical value is approximate.
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6.15.3 CSM

The EA STP was located along Marconi Road west of the Shark River in the northeastern portion of the
EA and occupied approximately 1.98 acres. The former EA STP infrastructure has been demolished. The
property is currently being used as a dog park and consists of a mixture of grass and gravel. Laurel Gully
Brook borders the EA STP to the east, and the Shark River is located to the north. The locations of the
stormwater outfalls that were associated with the EA STP were unable to be identified during the site visits
of the PA or the RI scoping.

The soils at the EA are thin, surficial deposits of artificial fill, disturbed sediments, and alluvial deposits
consisting of sand, clay, silt, and gravel. Surficial deposits, which consist of quartz sand interbedded with
overlying dark gray to brown clay and silt ranging from 0 to 103 feet bgs, are underlain by the Kirkwood
Formation. Groundwater is encountered at approximately 20 to 30 feet bgs and at more shallower depths
as it flows northeast toward the Shark River. Groundwater in the northern portion of the EA is influenced
by Laurel Gully Brook (Tetra Tech 2001). During the Phase I RI, soils were investigated to 15 feet bgs and
included fine- to coarse-grained, well-graded sands with silty clays and gravel. Groundwater was
encountered at approximately 8.5 to 11 feet bgs at the EA STP AOPI.

The EA STP potentially received PFAS-impacted wastewater from the EA metal plating operations. Given
the period of operation, PFAS-containing mist suppressants were likely used during metal plating activities
and present within the metal plating waste stream. The primary release mechanism is the potential release
of PFAS-containing materials to surface soils related to historical wastewater treatment at the EA STP. The
secondary contaminant migration and fate and transport considerations include downward contaminant
migration from surface soil to deeper subsurface soil and groundwater via desorption, dissolution, and
percolation. Constituents could migrate to surface water by direct discharge from the STP to Laurel Gully
Brook or the Shark River or due to runoff, dissolution, and adsorption to suspended sediment from
stormwater. Interaction and potential connectivity between surface water and groundwater (i.e., discharge
and recharge) present another potential migration pathway of constituents.

Based on the mixed land use at Fort Monmouth and the surrounding area, and the commercial, industrial,
and recreational land use at the EA, the human receptors considered in the CSM are onsite workers with
the potential to work at the AOPI (i.e., industrial/commercial and construction workers), on-post recreators,
and off-post residents living in the vicinity of Fort Monmouth. Recreators are evaluated for off-AOPI but
on-post recreational use.

Onsite workers are not likely to engage in soil-intrusive activities and are assumed to be exposed only to
surface soil while performing routine maintenance and groundskeeping. Therefore, the surface soil
exposure pathways are complete for the onsite worker, while the subsurface soil exposure pathways are
incomplete. Construction workers are assumed to be exposed to subsurface soil during digging and
excavating activities; therefore, soil exposure pathways are complete for the construction worker. Soil
exposure pathways for on-post recreators and off-post residents are incomplete because soil migration is
not expected.

The Wall Township Imperial Park Plant supplies approximately 7,700 houses and the EA with potable
water. The Imperial Park Plant receives the water from the Manasquan Reservoir and eight wells that are
in the deep confined Wenonah-Mount Laurel and Englishtown aquifers. Two of the municipal supply
drinking water wells used by Wall Township for the Imperial Park Plant are located adjacent to the EA.
On-post groundwater is not currently used for drinking water, and limited, non-PFAS related CEAs exist
on-post, including 48.59 acres composed of several parcels (Block 240 Lot 55, Block 241 Lot 1, and
Block 242 Lot 1). According to the land use restrictions detailed in the deed of sale for the property,
groundwater use is restricted at the AOPIL. Therefore, the groundwater exposure pathways for onsite
workers are potentially complete for the duration of the restrictions. Likewise, the groundwater ingestion
pathway for construction workers is potentially complete; however, the pathway for dermal contact is
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sources to groundwater and surface water migrating onto the CWA is unknown; however, during the Phase 1
RI, Target PFAS were detected at concentrations exceeding the SLs in the groundwater and surface water
entering the facility. Previous studies have indicated that the conditions of the streams entering the MP are
affected by a variety of upstream industrial operations, such as Styrofoam cup manufacturing, metal plating,
and photographic processing, as well as domestic discharges (Shaw 2007).

The CSMs were updated for each AOPI. The updated CSMs detail site geological conditions; determine
primary and secondary release mechanisms; identify potential human receptors; and detail complete,
potentially complete, and incomplete exposure pathways for current and reasonably anticipated future
exposure scenarios.

Complete soil exposure pathways are present at all 12 AOPIs because Target PFAS were detected at
concentrations greater than the SLs at locations and depths where human contact could occur.

On-post groundwater is not currently used for drinking water, and limited, non-PFAS related CEAs exist
in some areas of Fort Monmouth; however, groundwater use is not entirely restricted. Because PFAS were
detected in wells throughout the investigation area, the groundwater exposure pathways are complete.

The groundwater exposure pathways for off-post residents are potentially complete due to the use of
groundwater by municipal water purveyors as a drinking water source and the Target PFAS detections at
the facility boundaries.

Phase I RI sampling results were compared to the risk-based SLs used in DoD investigations (DoD 2025a)
presented in Section 5 to determine if further investigation is warranted at each AOPI as follows:

e Ifthe maximum detected concentration for a given analyte in soil or groundwater exceeds the SL,
it is concluded that further investigation is warranted.

e Ifthe maximum detected concentration is less than the SL, it is concluded that further investigation
is not warranted.

Target PFAS exceeding the SLs were detected at all 12 AOPIs; therefore, it is recommended that further
investigation or evaluation, including a risk assessment for human health and ecological receptors, at the
AOPIs be conducted. In addition, an investigation of the potential for an off-post source of PFAS to migrate
on the CWA, MP, and EA is recommended.
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APPENDIX A
DAILY QUALITY CONTROL REPORTS
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temp oy | ZU. (¥ [oomgny &, [Lenmvii 4 cHew| 4945 spc (msfem): | Q—th?ru: &
nagb. o, G

Sediment Description:

O ooy /Qa\eloh—u Hnga

o +

/

J vy 49 2y U

Analyses:  PFAS by EPA Method 1633 and DoD QSM, Table B-24

Sampling Procedure Followed: R;aYes I~ No

If no, why was deviation necessary?

COC NO: FffNM ~Q

W 0//—— 7'//(/QC

{Signature &fd Date)

Recorded By:

Laboratory: s 65
Checked By: 7 T [ 7(%es

& {Sigiature and Date)
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Sediment / Surface Water Sampling Form SHEET | 1| OF 1
* leid
€1QOS [vras R at Fort Monmouth 1. Sample Team: (), f= A L, LD
AoP L 2 - P
2. Location ID: Northing: Easting:
L4 JOI-0¢ Uy e b | Cuypse. 5t
3. Sample 1D: 4. Date and Time:
0 Yaw )
EA-JOL- &y - b/ - L5y s Va2
5. Dupe I (if needed): 6. Equipment Risate |0 (if needed)
Mo Ne
7. Sediment Sample Equipment Used: G “./ Vf I ]8. MSMSD: /!/5-
9. Weather Condition 10. Activities in the Area:
I7F  Rex > Rl
Field Observations (wet/dry sediment, depth of water field condmons water descuptlon etc.) Cl ead NV dr~r U/

_Huribs ?‘?J@&')CJU/ Slzh F“i—— in_ Ghey st FI'C-I/,"AQPL&
Sl b el CF crgs~icd

LOCATION SKETCH/COMMENTS b9 SCALE:  Nottoscale
|| 1 Vfﬁ % q° J
Field Notes: N \C [0 Y [ A°F
/Y R N D '

) 4
o PHASPUAA D st

Surface Water Quality Parameters:

Temp ey | [4. 5§ IDO(mg!L) 12U [enev| (ST pHsuy| &l spc (msiemy:| @ B [Nty (|

s e ema 8 Atk

Sediment Description:

bﬂgg/k \X'\‘.\

Analyses: PFAS by EPA Method 1633 and DoD QSM, Table B-24

Sampling Procedure Followed: [¥ Yes [~ No Ifno, why was deviation necessary?

cocNo: ETMM - Laboratory: SGS

Recorded By: Cortl> Q/ 7'/ { 2/ zgQc Checked By: 77, W/ 2ty

{Signature and Date) / ('Si@éture and Date)

a2



Sediment / Surface Water Sampling Form

SHEET 1| OF 1

# leidos

PFAS RI at Fort Monmouth

1. Sample Team: ‘-;)'_/ Eﬂ_’ Lp

Aor: £/ JP

2. Location (D:

Eb- JDI -4

Easting:

([3 (43 3

YIRS r,;/L

=

(- - Sl -ty 3z 168 ol

4, Date and Time:

5 Dupe 1D (if needed):

.R\.

6. Equipment Risate ID {if needed)

Ne

7. Sediment Sample Equipment Used: & tlo veg

|s. msmsp: Are

9. Weather Conditions: ¢
|8 AU VY !

10. Activities in the Area;

Mo.e

Field Observations (wet/dry sediment, depth of water, field conditions, water description, etc.)

Gler  Clers »

Cho R

0.0

g1\

g1\

¢ ¢k

Joelly ke trsyy g Heriby FEIT 0CI0
LOCATION SKETCH/COMMENTS SCALE: Not to scale
| | Fan ™~ J
Field Notes: L SN 11 ATES I\
7 | ¢
4 2
@ REX 0 A
. v\ b
= ) sure
[ //
N /]
]
Surface Water Quality Parameters:
vemp ey || 13 loogmei) (H{enew) [§€] lonsu 611 spc (msremy| @ U NTU:. 19
Sediment Description: L ,.;ﬁ'l/\ £ l%"k &"H h-w_,

rern -\
L

Analyses: PFAS by EPA Method 1633 and DoD QSM, Table B-24

Sampling Procedure Followed: Mes [~ No  Ifno, why was deviation necessary?

COCNO: |- 7 #M -@xXd

Recorded By:fa.ugg/
(Signatufe and Date)

?[(3/(20 Checked By: % 7’ ! M’ZCS_

Se&S

Laboratory:

tSignature and Date)

i)



Sediment / Surface Water Sampling Form SHEET | 1 | OF] 1
* leid
€IQOS [Fras Riat Fort Monmouth " SampeTem (Y E'h, Lp
AOPLC WA~ FTH 7
2. Location ID: Northi Easting:

CWh-FTA-37 $31421. | NERTTRY,

“CWh-Fth - 33 SLA) - 1etses ?;72“’%"‘11,/ AYS

15. Dupe 1D (if neaded): &, Equipment Risate ID (if needed)

Mo Me

7. Sediment Sample Equipmant Used: N" Ia_ memsD: Me

8. Weather Conditions: 10. Activities in the Area:

6% Uonly None

Field Observations {wet/dry sediment, depth o‘water field conditions, water clescnptlon efc.)

t\wa/t/ very ((Hle gl -

LOCATION SKETCH/COMMENTS SCALE: Not to scale

Field Notes:

VY
N

Surface Water Quality Parameters:

Temp (C): |‘2-‘-T llg, |DO(mgIL) 225 enev| 21644 |oH W) 5174 —— A=

XS / °/o / | ‘/z_me}ﬂk\/fz‘h&%rh

Analyses: PFAS by EPA Method 1633 and DoD QSM, Table B-24

Sampling Procedure Followed: kYes {~ No If no, why was deviation necessary?

COC NO: Laboratory: 5 C]-S s
Recorded By: W %f—' ?//57200 Checked By: % ?/"?'1{3
(Signatur® and Date) {Signature and Date)
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APPENDIX F
INVESTIGATION-DERIVED WASTE DOCUMENTS



THIS PAGE WAS INTENTIONALLY LEFT BLANK



D2 Ho4

NON-HAZARDOUS 1. Generator 1D Number 2. Page 1 of | 3. Emergency Response Phone 4, Waste Tracking Number
WASTE MANIFEST NJ3 210 020 597 1 (908) 354-0210 74.87.715600
5. Generalor's Name and Malling Address Generator's Site Address (i ditferent than mailing address)
Vinectrerd of the Ar rifgort Monmouth Main Post Tinton & Piriskiosk
ce of the Assistant Secretary, [nstallations, Energy, &
Washlngton DC 20310 l Tinton Falls, NJ 07724
17n':\ RAR oqrm
5. Transponef 1 Company Name U.S. EPA ID Number
ACV ENVIRONMENTAL SERVICES INC. [ NJD 003812 047
7. Transporter 2 Company Name U.S. EPA ID Number

8. Designated Facility Name and Site Address CYCLE CHEM |NC U.S. EPA ID Number
217 SOUTH FIRST STREET NJD 002 200 046
ELIZABETH, NJ 07206

Facitys Prone:___(908) 355-5800 |

s ; 10. Containers 1. Toldl | 12.Und
9. Waste Name and tion
Shipping Descrip No. B Quantity WiVol.

Wl 'Material Not Regulated By D.O.T,, (PFAS) / 007 | DM 30 su ?

00 6 3’0067 %

GENERATOR

13. Special Handiing Instructions and Addfional Information
1. 1199662-EMAFFF / Soll & Contact Waste 2. 1199655-EMAFFF / Water [W:74.87.715600]

14. GENERATOR'S/OFFEROR'S CERTIFICATION: | hereby deciare that the contents of this consignment are fully and accuralely described above by the proper shipping name, and are classified, packagad
marked and labeled/placarded, and are in all respects in proper condition for transport according 1o applicable intemational and national govemmental regulations.

ST e LTC Steve Gallo |mm Steve gd«% | ;;m Igu,: | éw{

i

[74
E 15 et Sipoacs L impott o U, O eporromus. Port of entry/axit
= | Transporter Signature (for exports only): Date leaving U.S.:
E’ 18. Transporter Acknowledgment of Receipt of Materials
& | Transport 1 Printed/Typed Name Signature Month  Day
£ oD w e D RE = lol2q) 2
g Transporter 2 Printed Typed Name Signatura e Month  Day
17. Discrepancy

I 170. Discrsparcy Indication Space ] cxsanty Clvs [ Resiaue [ partia Rejection U ol Rejection

Manifest Reference Number:
5 170. Atemate Facility (or Generator) U.S. EPA ID Number
Q
fr Facility's Phone:
8 [ 17e. Signature of Altemate Facilty (or Generator) Month  Day
5 L
=
a T
o :
=] REEAL a1

1&DesignatedFaﬂﬂy&mnraﬂpeu&%nﬁﬁhn&mwhdmmwmmwmumm |
I Day  Year

- WMAA A Al T (gl 1012 1Ag

168-BLC-0 5 11977 (Rev. 9/09) DESIGNATED FACILITY TO GENERATOR




REPUBLIC

R
oo
%ﬁ SERVICES

Certificate of Disposal

This certificate is to verify that the wastes specified on the following manifest numbers

have been properly managed in accordance with all local, state and federal regulations.

Facility: CYCLE CHEM Elizabeth
217 S First Street
Elizabeth, NJ 07206

Phone: (908) 355-5800

Generator: Fort Monmouth Main Post
Tinton & Pinebrook
Tinton Falls, NJ 07724
Manifest(s): 74.87.715600

| certify that the above infg T isirue and comrect to the best of my knowledge
.-r"'"/
Authorized Signature:




27119

NON-HAZARDOUS | !- Generator ID Number 2.Page 1 ol | 3. Emergency Response Phone 4. Waste Tracking Number
WASTE MANIFEST NJ3 210 020 324 1| (908) 354-0210 74.87.715700
5. Generator's Name and Mailing Address Generlor's Site Address (if different than mailing address)

Department of the Arrﬁgrt onmmouth Evars Aren Marconi Rd & Monmouth Bivd
ce of the Assistant Secretary, Installations, Energy, &

Washington, DC 20310 Wall Township, NJ 04419
%rﬁﬁm: Name (703)-5435-2504 l US. EPA ID Number
ACV ENVIRONMENTAL SERVICES INC. | NJD 003 812 047
7. Transporter 2 Company Name 1.S. EPA ID Number
|
8, Designated Facility Name and Site Address CYCLE CHEM, INC. U.S. EPA ID Number
217 SOUTH FIRST STREET NJD 002 200 046
ELIZABETH, NJ 07206
Fasiysprone:  (908) 365-5800 ‘ I
9. Wasla Shipping Name and Description ;:cmm':m L
'Material Not Regulated By D.O.T. < 006 DM q::(j O
| Lx S
?Material Not Regulated By D.O.T,, (PFAS) - 002 |DM 60 O

GENERATOR

2 RSN

13. Special Handiing Instructions and Additional Information
1. 1199658-EMAFFF / Water 2. 1159699-EMAFFF / Soll & Contact Waste [W:74.87,715700]

14.GENERATOH'5'OFFEHOR'SCERTFICM'ION:IWMMMWMMWwMWwMWWWWWwM name, and are classified, packaged,
marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable intemational and national govemmental regulations.

Generalor's'Offeror's Printed/Typed Name LTC Steve Gallo Signatura S %Z MmT Day  Year
v 1 i L\ Zyec
. v
- Wshos Bopmoe O importto uss. O expotromus. Port of entrylexic :
Transporter Signature (for exports only): Dalg leaving U.S.:

16. Transporter Acknowledgment of Receipt of Materials

e AN e ==Y
Signature ‘
|

Transporter 2 Printed Typed Name Month Day  Year
17. Discrepancy
: Indicah
Th T RN [ iy Crype [ Residue [ partial Rejoction U Ful Refection
Manifest Refarence Number:
17b. Altemate Facility (or Generalor) U.S. EPA ID Number
Facilty's Phone: .
17¢, Signature of Altemata Facility (or Generator) Month  Day

DESIGNATED FACILITY |——> | TRANSPORTER | INT'L

E

1E.Mmrmm&wmmmmammmwmmwuw‘m@s?a

T MM A AwwueN T ARl 1101 28128

169-BLC-O 5 11977 (Rev. 9/09) DESIGNATED FACILITY TO GEMERATOR




REPUBLIC

R
oo
%ﬁ SERVICES

Certificate of Disposal

This certificate is to verify that the wastes specified on the following manifest numbers

have been properly managed in accordance with all local, state and federal regulations.

Facility: CYCLE CHEM Elizabeth
217 S First Street
Elizabeth, NJ 07206

Phone: (908) 355-5800

Generator: Fort Monmouth Evans Area
Marconi Rd & Monmouth Blvd
Wall Township, NJ 04419
Manifest(s): 74.87.715700

| certify that the above infg T isirue and comrect to the best of my knowledge
.-r"'"/
Authorized Signature:
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DATA USABILITY ASSESSMENT
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ATTACHMENT

NOTICES OF DEFICIENT DATA
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» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

MEMO TO: Kiera White DATE: 09/18/2025

Project: FORT MONMOUTH, NJ Analysis: PFAS QSM Table 24
SDG No. SS3922 Method: PFAS by USEPA 1633
Laboratory: | SGS - Scarborough Matrix: Aqueous

The above data packages have been reviewed and the analytical quality control/quality
assurance performance data presented below indicate serious deficiencies in the ability to
analyze the sample and to meet published method and project quality control criteria.

Sample (and laboratory) ID(s):

See Table 1 for details.

Analyte(s) affected and Result(s):

See Table 1.

Non-compliant QA/QC measurement (reference criteria):

If any EIS is <10%, qualify detects and non-detects X reason code GO03.

If NIS area counts are below LCL, detects and non-detects qualify X reason code K02.

X Exclusion of the data from the project data set is recommended based on the cited
non-conformance associated with the sample(s) and data listed above.

Usable with Qualification is recommended for the above data. Despite the cited non-
conformance, the data are considered estimated, but usable, to assess project objectives
based on the following rationale:

Definition of Qualifier

“X” — The sample results (including non-detects) were affected by serious deficiencies in the
ability to analyze the sample and to meet published method and project quality control criteria.
The presence or absence of the analyte cannot be substantiated by the data provided.
Acceptance or rejection of the data should be decided by the project team (which should
include a project chemist), but exclusion of the data is recommended.

Validation by: Date Project
Laura Adams Chemist notified: 09/18/2025
QA Concurrence: Jackie Pula Date PM notified: 09/22/2025
PDT Concurrence: HEARNKIERAM.155407099 Dotalbdsnedoy Date:
6 Date: 2025.10,06 10:17:42-04'00"

Page 1 of 2



Table 1: BRAC Fort Monmouth Aqueous “X” Qualified Data

» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

Sample ID Lab SDG Analyte Result | Lab Qual | Validator | Proposed Reason
(ng/L) Qual Final Qual
N-ethyl perfluorooctanesulfonamidoacetic acid R
CWA-03-GW | SS3922-13RA [ (NEtFOSAA) 1.51 U X EIS < 10%
CWA-03-GW | S83922-13RA | Perfluorotetradecanoic acid (PFTeDA) 1.51 U X R EIS < 10%
CWA-03-GW | SS3922-13RA | N-ethyl perfluorooctanesulfonamide (NEtFOSA) 1.51 U X R EIS <10%
CWA-03-GW | SS3922-13RA | Perfluorotridecanoic acid (PFTrDA) 1.51 U X R EIS <10%
CWA-03-GW | SS3922-13RA | Perfluorobutanoic acid (PFBA) 17.1 X R NIS < LCL

Page 2 of 2




» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

MEMO TO: | Kiera White DATE: 08/29/2025

Project: FORT MONMOUTH, NJ Analysis: PFAS QSM Table 24
SDG No. SS3965 Method: PFAS by USEPA 1633
Laboratory: | SGS - Scarborough Matrix: Aqueous

The above data packages have been reviewed and the analytical quality control/quality
assurance performance data presented below indicate serious deficiencies in the ability to
analyze the sample and to meet published method and project quality control criteria.
Sample (and laboratory) ID(s):

Table 1 for details.

Analyte(s) affected and Result(s):

See Table 1.

Non-compliant QA/QC measurement (reference criteria):

If LLLCS/LCS/LCSD % recovery < lower control limit (LCL), qualify non-detects X; reason code P02.
PFDoS 47.1% & 35.7% while LCL is 50%.

X Exclusion of the data from the project data set is recommended based on the cited
non-conformance associated with the sample(s) and data listed above.

Usable with Qualification is recommended for the above data. Despite the cited non-
conformance, the data are considered estimated, but usable, to assess project objectives
based on the following rationale:

Definition of Qualifier

“X” — The sample results (including non-detects) were affected by serious deficiencies in the
ability to analyze the sample and to meet published method and project quality control criteria.
The presence or absence of the analyte cannot be substantiated by the data provided.
Acceptance or rejection of the data should be decided by the project team (which should
include a project chemist), but exclusion of the data is recommended.

Validation by: Date Project

Laura Adams Chemist notified: 08/29/2025
QA Concurrence: Jackie Pula Date PM notified: 09/16/2025
PDT Concurrence: HEARN.KIERA.M.1554070 B e s 070906 Date:

996 Date: 2025.10.06.10:20:18 -04'00'

Page 1 of 2



» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

Table 1: BRAC Ft. Monmouth “X” Qualified Data

Sample ID Lab SDG Analyte Result Lab Validator | Proposed Reason
(ng/L) Qual Qual Final Qual
2567MW08-202507 | SS3965-14RE | Perfluorododecanesulfonic acid (PFDoS) | 1.38 ULL X R LCS < LCL

Page 2 of 2



» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

MEMO TO: Kiera White DATE: 09/12/2025
Project: BRAC Ft Monmouth Analysis: PFAS
SDG No. SS4036 Method: 1633A
Laboratory: | SGS Matrix: Aqueous

The above data packages have been reviewed and the analytical quality control/quality
assurance performance data presented below indicate serious deficiencies in the ability to
analyze the sample and to meet published method and project quality control criteria.
Sample (and laboratory) ID(s):

See Table 1 for details.

Analyte(s) affected and Result(s):

PFDoS; see Table 1.

Non-compliant QA/QC measurement (reference criteria):

If LLLCS/LCS/LCSD % recovery < lower control limit (LCL), qualify non-detects X; reason code P02. LCS
recoveries were 48.1% and 49.6% for PFDoS, control limits 50-145%.

X ___ Exclusion of the data from the project data set is recommended based on the cited
non-conformance associated with the sample(s) and data listed above.

Usable with Qualification is recommended for the above data. Despite the cited non-
conformance, the data are considered estimated, but usable, to assess project objectives
based on the following rationale:

Definition of Qualifier

“X” — The sample results (including non-detects) were affected by serious deficiencies in the
ability to analyze the sample and to meet published method and project quality control criteria.
The presence or absence of the analyte cannot be substantiated by the data provided.
Acceptance or rejection of the data should be decided by the project team (which should
include a project chemist), but exclusion of the data is recommended.

Validation by: Date Project

Jackie Pula Chemist notified: 09/15/2025
QA Concurrence: Grant D. Anderson Date PM notified: 09/23/2025
PDT Concurrence: HEARN.KIERA.M. 1554070996 D807 00 > e iiias 1954070906 Date:

Page 1 of 2



Table 1: BRAC FTMM “X” Qualified Data

» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

Sample ID Lab SDG Analyte Result Lab Validator | Proposed | Reason
(ng/L) Qual Qual Final Qual

CWA-NFS-01-GW SS4036-4RE PFDoS 1.49 UL X R LCS %R < LCL
CWA-02-GW SS4036-20RE PFDoS 1.53 UL X R LCS %R < LCL
699MW01-202507 SS4036-21RE PFDoS 1.36 UL X R LCS %R < LCL
699MW06-202507 SS4036-22RE PFDoS 1.39 UL X R LCS %R < LCL
699MW06-202507RB S$S4036-23RE PFDoS 1.35 UL X R LCS %R < LCL
FTMM-53-MW-01-202507 S$S4036-24RE PFDoS 1.38 UL X R LCS %R < LCL

Page 2 of 2




» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

MEMO TO: Kiera White DATE: 09/10/2025
Project: BRAC Ft Monmouth Analysis: PFAS
SDG No. SS4037 Method: 1633A
Laboratory: | SGS Matrix: Aqueous

The above data packages have been reviewed and the analytical quality control/quality
assurance performance data presented below indicate serious deficiencies in the ability to
analyze the sample and to meet published method and project quality control criteria.

Sample (and laboratory) ID(s):

See Table 1 for details.

Analyte(s) affected and Result(s):

Multiple analytes; see Table 1.

Non-compliant QA/QC measurement (reference criteria):

If LLLCS/LCS/LCSD % recovery < lower control limit (LCL), qualify non-detects X; reason code P02. LCS
recovery was 48.1%, control limits 50-145%.

If analyte was not spiked, qualify unspiked compounds, detections and non-detects X, reason code P05.
Whole LCS was not spiked (0% or very low recoveries).

X Exclusion of the data from the project data set is recommended based on the cited
non-conformance associated with the sample(s) and data listed above. Per lab communication on
08/26/25, “[...] due to a laboratory error, the LCSs did not have the target analyte and EIS standards
added. The samples were re-extracted within the extraction holding time. Both the LCS and LCSD are
acceptable. The low level LCS had low PFDoS recovery. There is not enough additional aliquot to re-
extract a third time.”

Per lab communication on 09/03/25, “Unfortunately, upon evaluation, it was found that the re-extract of
sample SS4037-11 did not have recoveries for the EISs. Both the original and re-extracted data for this
sample will be reported.”

Usable with Qualification is recommended for the above data. Despite the cited non-
conformance, the data are considered estimated, but usable, to assess project objectives
based on the following rationale:

Definition of Qualifier

“X” — The sample results (including non-detects) were affected by serious deficiencies in the
ability to analyze the sample and to meet published method and project quality control criteria.
The presence or absence of the analyte cannot be substantiated by the data provided.
Acceptance or rejection of the data should be decided by the project team (which should
include a project chemist), but exclusion of the data is recommended.

Page 1 of 4



Notice of Deficient Data Recommended for Further Evaluation by PDT

(Continued)
Validation by: Date Project
Jackie Pula Chemist notified: 09/15/2025
QA Concurrence: Grant D. Anderson Date PM notified: 09/23/2025
PDT Concurrence: HEARN.KIERA.M.1554070996 2%y e ot trsa™*>7%%% Date:

Page 2 of 4 August 2022



» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

Table 1: BRAC FTMM “X” Qualified Data

Sample ID Lab SDG Analyte Result Lab Validator | Proposed | Reason

(ng/L) Qual Qual Final Qual
CWA-MCF-04-SB1RB | SS4037-9RE PFDoS 1.58 UL X R LCS %R < LCL
CWA-MCF-05-GW SS4037-14RE | PFDoS 1.48 UL X R LCS %R < LCL
M5MW09-202507 SS4037-17RE | PFDoS 1.37 UL X R LCS %R < LCL

CWA-MCF-04-GW §54037-11 11CI-PF30UdS 6.17 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 3:3FTCA 7.71 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 4:2 FTS 6.17 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 5:3FTCA 38.6 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 6:2 FTS 6.17 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 7:3FTCA 38.6 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 8:2 FTS 6.17 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 9CI-PF30ONS 6.17 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 ADONA 6.17 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 GenX (HFPO-DA) 0.823 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 NEtFOSA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 NEtFOSAA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 NEtFOSE 15.4 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 NFDHA 3.08 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 NMeFOSA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 NMeFOSAA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 NMeFOSE 15.4 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFBA 6.17 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFBS 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFDA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFDoA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFDoS 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW §54037-11 PFDS 1.54 ULL X R LCS not spiked

Page 3 of 4




» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT (Continued)

Sample ID Lab SDG Analyte Result Lab Validator | Proposed | Reason
(ng/L) Qual Qual Final Qual
CWA-MCF-04-GW SS4037-11 PFEESA 3.08 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFHpA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFHpS 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFHxA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 Total PFHxS 0.444 JLL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFMBA 3.08 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFMPA 3.08 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 Total PFNA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFNS 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 Total PFOA 0.576 JLL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFOS 8.04 LL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFOSA 2.38 LL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFPeA 3.08 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFPeS 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFTeDA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFTrDA 1.54 ULL X R LCS not spiked
CWA-MCF-04-GW SS4037-11 PFUNnA 1.54 ULL X R LCS not spiked
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» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

MEMO TO: | Kiera White DATE: 09/22/2025

Project: FORT MONMOUTH, NJ Analysis: PFAS QSM Table 24
SDG No. SS4233 Method: PFAS by USEPA 1633
Laboratory: | SGS - Scarborough Matrix: Solid & Aqueous

The above data packages have been reviewed and the analytical quality control/quality
assurance performance data presented below indicate serious deficiencies in the ability to
analyze the sample and to meet published method and project quality control criteria.

Sample (and laboratory) ID(s):

See Tables 1 & 2 for details.

Analyte(s) affected and Result(s):

See Tables 1 & 2.

Non-compliant QA/QC measurement (reference criteria):

If NIS area counts are below LCL, detects and non-detects qualify X reason code K02.

If LLLCS/LCS/LCSD % recovery < lower control limit (LCL), qualify non-detects X; reason code
P02. WG373638-2 (47.1%) and WG373638-3 (37.5%) while control limits are 50-145%.

X ___ Exclusion of the data from the project data set is recommended based on the cited
non-conformance associated with the sample(s) and data listed above.

Usable with Qualification is recommended for the above data. Despite the cited non-
conformance, the data are considered estimated, but usable, to assess project objectives
based on the following rationale:

Definition of Qualifier

“X” — The sample results (including non-detects) were affected by serious deficiencies in the
ability to analyze the sample and to meet published method and project quality control criteria.
The presence or absence of the analyte cannot be substantiated by the data provided.
Acceptance or rejection of the data should be decided by the project team (which should
include a project chemist), but exclusion of the data is recommended.

Validation by: Date Project
Laura Adams Chemist notified: 09/22/2025
QA Concurrence: Jackie Pula Date PM notified: 09/22/2025
HEARN.KIERA.M.15540709 Digitally signed by
PDT Concurrence: o Date:
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Table 1: BRAC Fort Monmouth Solids “X” Qualified Data

» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

Sample ID Lab SDG Analyte Result Lab Validator | Proposed Reason
(ng/g) Qual Qual Final Qual

MP-699-02-SB1 SS4233-5RA Perfluorobutanoic acid (PFBA) 0.601 U X R NIS < LCL

MP-699-02-SB2 SS4233-6RA Perfluorobutanoic acid (PFBA) 0.604 U X R NIS < LCL

MP-699-03-SB2 S$S4233-10 Perfluorobutanoic acid (PFBA) 0.659 U X R NIS < LCL

Table 2: BRAC Fort Monmouth Aqueous “X” Qualified Data

Sample ID Lab SDG Analyte Result Lab Validator | Proposed Reason
(ng/L) Qual Qual Final Qual

MP-699-02-SB2RB | SS4233-7 Perfluorododecanesulfonic acid R LCS <LCL

(PFDoS) 1.41 ULL X
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» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

MEMO TO: Kiera White DATE: 09/25/2025

Project: FORT MONMOUTH, NJ Analysis: PFAS QSM Table 24
SDG No. SS4331 Method: PFAS by USEPA 1633
Laboratory: | SGS - Scarborough Matrix: Aqueous

The above data packages have been reviewed and the analytical quality control/quality
assurance performance data presented below indicate serious deficiencies in the ability to
analyze the sample and to meet published method and project quality control criteria.
Sample (and laboratory) ID(s):

See Table 1 for details.

Analyte(s) affected and Result(s):

See Table 1.

Non-compliant QA/QC measurement (reference criteria):

If LLLCS/LCS/LCSD % recovery < lower control limit (LCL), qualify non-detects X; reason code
P02. LCS (WG374486-2) recovery = 48.1%. LCS (WG374547-3) recovery = 41.6%.

X ___ Exclusion of the data from the project data set is recommended based on the cited
non-conformance associated with the sample(s) and data listed above.

Usable with Qualification is recommended for the above data. Despite the cited non-
conformance, the data are considered estimated, but usable, to assess project objectives
based on the following rationale:

Definition of Qualifier

“X” — The sample results (including non-detects) were affected by serious deficiencies in the
ability to analyze the sample and to meet published method and project quality control criteria.
The presence or absence of the analyte cannot be substantiated by the data provided.
Acceptance or rejection of the data should be decided by the project team (which should
include a project chemist), but exclusion of the data is recommended.

Validation by: Date Project

Laura Adams Chemist notified: 09/25/2025
QA Concurrence: Jackie Pula Date PM notified: 09/29/2025
PDT Concurrence: ZEARN.KIERA.MJ 55407099 E%‘z\?ﬁg%’gﬂ?ﬁ}ﬁg@gﬁoo Date:
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Table 1: BRAC Fort Monmouth Aqueous “X” Qualified Data

» leidos

Notice of Deficient Data Recommended for Further Evaluation by PDT

Sample ID Lab SDG Analyte Result Lab Validator | Proposed | Reason
(ng/L) Qual Qual Final Qual
Perfluorododecanesulfonic acid
EA-SD1-01-SB2RB | SS4331-16 (PFDoS) 1.42 UL X R LCS < LCL
Perfluorododecanesulfonic acid
EA-SD1-03-GW SS4331-22RE | (PFDoS) 1.48 ULL X R LCS < LCL
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