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1.0 INTRODUCTION

Bluestone Environmental Group, Inc. (Bluestone) has been tasked by the United States Army
Corps of Engineers (USACE), New England District (CENAE) under contract W912WJ-17-C-0014,
to conduct site background and historical records reviews and site visits for seven Formerly
Used Defense Sites (FUDS) to determine the next steps toward completing investigations of
contamination at the sites. The sites included under this contract (with corresponding FUDS
Property Numbers) are:

Stewart Air Force Base, New York (CO2NY0704)

lona Island Naval Ammunition Depot, New York (CO2NY0744)

New York Ordnance Works, New York (C02NY0290)

Fort Hancock, New Jersey (CO2NJO004)

Naval Air Station (NAS) Cape May, New Jersey (CO2NJ0951)

Nike Antiaircraft Missile Battery BU 51/52, New York (CO2NY0079)
United States (U.S.) Naval Training Device Center, New York (CO2NY0758)

Based on the results of the site background and historical records review and information
gathered during the site visit, Bluestone prepared this Expanded Technical Memorandum for
the former NAS Cape May (the Site), New Jersey (CO2NJ0951), specifically, the Hazardous, Toxic
Radioactive Waste (HTRW) project (C02NJ095101).

1.1 Purpose and Scope

The purpose of this Expanded Technical Memorandum is to identify FUDS-eligible Areas of
Concern (AOCs), provide a summary of historical documents and previous investigations,
develop a preliminary site-specific Conceptual Site Model (CSM), identify data gaps, provide
recommendations to address the data gaps, and develop a general approach for the risk
assessments.

Documents reviewed for this Expanded Technical Memorandum included: i) reports, letters,
and memoranda provided electronically by USACE and the site owner; and, ii) observations
during the site visit. Freedom of Information Law (FOIL) requests to the local municipalities
(City of Cape May and Cape May County, New Jersey) returned no available records. A New
Jersey Open Public Records Act (OPRA) request also returned no records. No information was
found for the Site during an online search of the New Jersey State Department of
Environmental Protection (NJDEP) or U.S. Environmental Protection Agency (EPA) Region 2
websites.

1.2 Site Description and History

The Site is currently being operated as the U.S. Coast Guard (USCG) Training Center Cape May
(TRACENCM) and is located in Cape May County, New Jersey, approximately 50 miles south of
Atlantic City (as shown on the inset in Figure 1-1). The Site is bound to the west by residential
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areas; to the north by Cape May Harbor; to the east by Cape May Inlet; and to the south by the
Atlantic Ocean. The Site is accessed from Pennsylvania Avenue in Cape May, New Jersey.

The U.S. Government obtained the 426.774-acre property through a deed dated 2 December
1918 and Declarations of Taking dated 16 July 1941 and 24 June 1942. The U.S. Navy operated
the Site from 1918 to 1946 (USACE, 1994a and 1994b). In 1946, the U.S. Navy conveyed
426.774-acres fee to the USCG (USACE, 1994a and 1994b). According to the USACE Inventory
Project Report (INPR) Site Survey Summary Sheet, “Since 1946, approximately 101.814 acres
has been lost to erosion and other forces of nature” (USACE, 1994a).

Prior to use by the Navy, the oceanfront portion of the Site was used as an amusement park.
After World War |, the Site was used for dirigible landing and storage. By 1924, the Site was
used as a landing strip for planes used by the USCG for coastal patrols. In 1941, the airfield was
expanded and the Site was used as a training base for Navy carrier pilots. The USCG also utilized
the Site for coastal patrol, anti-submarine warfare, air/sea rescue, and buoy service
[engineering-environmental Management, Inc. (e2M), 2003].

TRACENCM was established in 1948 (e2M, 2003). The USCG, part of the Department of
Homeland Security, is the owner of record for the Site. The Training Center is the fifth largest
USCG base, and is comprised of housing, offices, clinics, a chapel, shops, and a child
development center (USCG, 2018).

1.3 Aerial Photograph Review

Aerial photographs for the years 1931, 1940, 1951, 1957, 1961, 1974, 1977, 1984, 1991, 1995,
2006, 2010, 2013, and 2017 for the Site were reviewed to determine changes in land use over
time (Table 1-1). The scale of all photographs is 1 inch to 500 feet (ft). Copies of the aerial
photographs are provided in Appendix A.

1.4 FUDS Eligibility

According to the INPR (USACE, 1994a), there were two potential projects at the Site, one for
Ordnance and Explosive Waste (OEW) and one for HTRW. The OEW project included eleven
ammunition bunkers, two firing ranges, and surrounding beaches, and is not listed in the online
FUDS Inventory (USACE, 2015) as an open project. The eleven ammunition bunkers were used
by the USCG after the property was transferred; thus, are not eligible for the FUDS program
(USACE, 1994b). The two Former Firing Ranges were also listed for lead contamination under
the HTRW project. No OEW incidents have occurred at or near the Site since 1970, when a
fisherman found ordnance offshore. The Risk Assessment determined that risk for OEW at the
Site was negligible (USACE, 1994b). The HTRW project included three potential AOCs: one
Abandoned Dumping Station and the two Former Firing Ranges. Since this contract is for HTRW
only, this Expanded Technical Memorandum only addresses the potential AOCs identified for
the HTRW project.
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USACE, Baltimore District, conducted a site inspection of the three potential HTRW AOCs. The
original INPR (USACE, 1994a), Revised Site Survey Summary Sheet (USACE, 1994c), and Revised
Project Summary Sheet (USACE, 1995a) are provided in Appendix B. Figure 1-1 shows the
locations of the three potential AOCs identified in the INPR.

1. AOC1 — Abandoned Dumping Station. The Abandoned Dumping Station is located along
the Cape May Inlet, approximately 600 ft northeast of the Former Eastern Firing Range
and 750 ft due east of Arcus Road. Details regarding disposal history have not been
found in the historical records, but Ogden Environmental and Energy Services Company,
Inc. (Ogden) observed debris on the surface and within the cross-section of the eroded
dump during their initial site reconnaissance (Ogden, 1998). Much of the estimated
footprint of the Abandoned Dumping Station is now underwater, as shown on Figure
1-1.

2. AOC 2 — Former Eastern Firing Range. The Former Eastern Firing Range is located at the
southeastern corner of the Site at the southern end of Arcus Road. This range was
beneficially used by USCG from 1946 through 1992, including installation of a bullet
trap. The USCG conducted a Time Critical Removal Action (TCRA) at this range in 2011
(Amec, 2015) to prevent the release of metals, especially lead, from leaching into the
soil and groundwater.

3. AOC 3 — Former Western Firing Range. The Former Western Firing Range is located
approximately 1,200 ft west of the Former Eastern Firing Range adjacent to the Atlantic
Ocean beach. This range was also beneficially used by USCG after 1946, but has since
been abandoned (Ogden, 1998); the date of the abandonment was not reported, but
aerial photographs indicate some overgrowth as early as 1957. Much of this area has
eroded.

As shown in Table 1-2, the Abandoned Dumping Station (AOC 1) is eligible for consideration
under the FUDS HTRW Program (USACE, 2004) because: i) it is no longer owned or operated by
the Department of Defense (DoD); ii) it was transferred from DoD prior to 17 October 1986; iii)
it has not been altered or beneficially used by the current owner; iv) contamination does not
post-date DoD use; v) restoration has not been initiated; and, vi) it is not currently addressed
under the FUDS Military Munitions Response Program (MMRP), Building Demolition and Debris
Removal (BD/DR), or Containerized HTRW (CON/HTRW) programs.

In contrast, the two Former Firing Ranges (AOC 2 and AOC 3) have both been beneficially used
by the current owner, resulting in potential for contamination that post-dates DoD use (USACE,
2004). Remediation has also been conducted at AOC 2. Based on discussions with Ms. Erin Kirby
(CENAE Project Manager), it is our understanding that CENAE is planning to modify the INPR to
eliminate the two Former Firing Ranges (AOCs 2 and 3) as HTRW AQCs.
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Therefore, AOC 1 - Abandoned Dumping Station is the only remaining HTRW FUDS-eligible AOC
for inclusion in this Expanded Technical Memorandum. Previous investigations at the Former
Firing Ranges are discussed in the following section since they are listed in the INPR, and to
provide a more complete understanding of the Site.
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2.0 RECORDS REVIEW/PREVIOUS INVESTIGATIONS

Previous environmental investigations have focused on the following areas of the Site:

Abandoned Dumping Station
Former Eastern Firing Range
Former Western Firing Range

These areas are all located within the land area occupied by TRACENCM. The discussion of
previous investigations is presented in the following subsections chronologically and by area.

2.1 Abandoned Dumping Station (AOC 1 — HTRW FUDS-Eligible)

AOC 1 is located north of the Former Eastern Firing Range along Cape May Inlet (Figure 2-1),
and has experienced beach erosion, reducing the size of the land area. The following section
summarizes the results of a previous investigation at AOC 1.

Ogden Environmental and Energy Services Company, Inc. (Ogden), 1998

In October 1997, Ogden conducted sampling at all three potential AOCs, on behalf of Northern
Ecological Associates, Inc. (NEA), for USACE, New York District. The purpose of the investigation
at AOC 1 was to evaluate the potential presence of toxic or hazardous materials in the soil and
groundwater. Ogden collected and evaluated soil and groundwater samples (Appendix C,
Figure 3-1) and compared the results to 1996 NJDEP Soil Cleanup Criteria and 1997 NJDEP
Groundwater Quality Standards (GWQS), the most current criteria available at the time of the
investigation. The sampling results are provided in Appendix C, Tables 4-3 through 4-10.

Eight soil samples were collected from four soil borings (DS-B1 through DS-B4) using a
Geoprobe® drill rig (Appendix C, Figure 3-1). Soil samples were collected at two intervals per
boring: shallow (0 - 2 foot interval) and deep (collected less than six inches above the water
table). Groundwater samples were collected directly from two of the four boring locations (DS-
B1 and DS-B3). The soil and groundwater samples were analyzed for Target Compound List
(TCL) volatile organic compounds (VOCs) (EPA Method 8260), TCL semivolatile organic
compounds (SVOCs) (EPA Method 8270), pesticides/polychlorinated biphenyls (PCBs) (EPA
Method 8080), and Target Analyte List (TAL) metals (EPA Method 6010 and EPA Methods 7471
and 245.2 for mercury). The TAL metals samples were collected as both filtered (dissolved) and
unfiltered (total) samples.

Ogden determined that no VOCs, SVOCs, pesticides, PCBs, or metals were detected at
concentrations above comparison criteria in soil. No concentrations of VOCs, SVOCs, or PCBs
were detected above laboratory detection limits in the groundwater samples and no laboratory
detection limits exceeded comparison criteria. The groundwater sample (DS-B3-GW-01)
collected from boring location DS-B3 contained the pesticide-related compounds 4,4'-
dichlorodiphenyldichloroethylene (DDE) and 4,4’-dichlorodiphenyltrichloroethane (DDT) in
concentrations exceeding the NIDEP GWQS [0.10 micrograms per liter (pg/L)], with
concentrations of 0.13 pug/L and 0.16 pg/L, respectively. However, the duplicate sample (D3-B3-
5
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GW-02) only exceeded the NJDEP GWQS for DDT, at a concentration of 0.11 ug/L (Appendix C,
Table 4-9).

The NJDEP GWQS were exceeded for both total (unfiltered) and dissolved (filtered) iron,
manganese, and sodium in groundwater samples from both borings (Appendix C, Table 4-10).
Aluminum concentrations also exceeded the NJDEP GWQS in groundwater samples from both
boring locations (total in DS-B1-GW-01; total and dissolved in DS-B3-GW-01 and duplicate D3-
B3-GW-02). In groundwater sample DS-B3-GW-01, the concentrations of total chromium (230
ug/L), total lead (327 pg/L), and total nickel (129 pg/L) also exceed the NJDEP GWQS. Total
arsenic also exceeded the NJDEP GWQS in groundwater sample DS-B3-GW-01 and duplicate DS-
B3-GW-02 from boring location DS-B3. The concentrations of these metals in the dissolved
samples were well below the NJDEP GWQS (and in some cases, were non-detect).

Ogden attributed the exceedances of iron and manganese in groundwater to the mineralogy of
the surface sediments; of sodium to sea water mixing; and, of aluminum, chromium, lead,
nickel, and arsenic to onsite disposal (Ogden, 1998).

2.2 Former Firing Ranges (AOCs 2 and 3 — not HTRW FUDS-Eligible)

USCG had renovated the Former Eastern Firing Range (AOC 2) and was still using the range
when Ogden began their investigation in October 1997. The renovations included an enclosed
firing room with an outdoor bullet trap, adjacent to the former berm, approximately 125 ft to
the north of the beach.

The Former Western Firing Range (AOC 3) had already been abandoned by the time of the
Ogden investigation. It was covered with dense vegetation, including poison ivy growth, and
Phragmites australis (abbreviated as Phragmites, also referred to as “common reed”) coverage
to the north. The berm for this range was approximately 100 ft south of the edge of the
Phragmites, along the inland edge of the beach.

The locations of the two Former Firing Ranges are shown on Figure 1-1. The following sections
summarize the results of previous investigations in these areas.

Ogden, 1998
The purpose of the investigation at the Former Firing Ranges was to determine the potential for

lead contamination in soil and groundwater. Ogden collected and evaluated groundwater and
soil samples from both ranges (Appendix C, Figure 3-2), and compared the results to the NJDEP
soil cleanup criteria and NJDEP GWQS.

At the Former Eastern Firing Range (AOC 2), 30 surface soil [0 to 0.5 ft below ground surface
(bgs)], two duplicate surface soil, and subsurface soil samples from three locations (at two
depth intervals, 1.0 to 1.5 ft bgs and 2.0 to 2.5 ft bgs) were collected using hand augers. A
Geoprobe® drill rig was used to collect groundwater samples for the analysis of filtered and

6
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unfiltered TAL metals from boring location FR1-B1 (located at shallow soil sample location FR1-
HA22, on the south side of the berm near the centerline of the firing range). Twenty-four of the
38 soil samples at the Former Eastern Firing Range exceeded the NJDEP Residential Direct
Contact Cleanup Criterion for lead [400 milligrams per kilogram (mg/kg)] in concentrations
ranging from 428 mg/kg to 137,300 mg/kg for surface soil and 500 mg/kg to 34,600 mg/kg for
subsurface soil (Appendix C, Table 4-1). The maximum concentration in surface soil (0 to 0.5 ft
bgs) was 137,300 mg/kg at location FR1-HA23-01, on the south side of the berm near the
centerline (Appendix C, Figure 3-2). The maximum concentration in subsurface soil was 34,600
mg/kg from location FR1-HA16-01, at a depth of 1 to 1.5 ft bgs. Groundwater exceedances for
total metals at the Former Eastern Firing Range included aluminum (89,600 pg/L), arsenic (88.1
ug/L), chromium (538 pg/L), iron (224,000 pg/L), lead (413 pg/L), nickel (263 pg/L), and sodium
(65,800 pg/L). For dissolved metals, only iron (2,210 pg/L), manganese (167 pg/L), and sodium
(54,200 pg/L) exceeded criteria (Appendix C, Table 4-2).

At the Former Western Firing Range (AOC 3), 27 surface soil (0 to 0.5 ft bgs), two duplicate
surface soil, and subsurface soil samples at three locations (at two depth intervals, 1.0 to 1.5 ft
bgs and 2.0 to 2.5 ft bgs) were collected using hand augers. A Geoprobe® drill rig was used to
collect groundwater samples for the analysis of filtered and unfiltered TAL metals from boring
location FR2-B1 (located at shallow soil sample location FR2-HA12, in the central portion of the
berm). Twelve of the 35 soil samples from the Former Western Firing Range exceeded the
NJDEP Residential Direct Contact Cleanup Criterion for lead (Appendix C, Table 4-1). All of these
exceedances were surface soil samples, with concentrations ranging from 511 mg/kg to 2,590
mg/kg. The maximum concentration was detected in the surface sample collected from location
FR2-HA9-01 on the south side of the berm (Appendix C, Figure 3-2). Groundwater exceedances
for total metals at the Former Western Firing Range included aluminum (35,000 pg/L), arsenic
(32.4 pg/L), chromium (245 pg/L), iron (71,600 pg/L), lead (69.2 pg/L), manganese (696 ug/L),
nickel (395 pg/L), and sodium (282,000 pg/L). Dissolved iron (1,200 pg/L), manganese (102
ug/L), nickel (474 pg/L), and sodium (256,000 pg/L) exceeded the NJDEP GWQS (Appendix C,
Table 4-2).

Ogden concluded that there was residual lead contamination in soil at the Former Firing Ranges
from previous activity, especially in soil within and adjacent to the former target berms.

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler), 2015

From October through December 2011, Amec Foster Wheeler, under contract to the USCG,
conducted a Time Critical Removal Action (TCRA) at the Former Eastern Firing Range (AOC 2).
The objective of the TCRA was to remove spent bullet-containing soil potentially contaminated
with heavy metals. The Former Eastern Firing Range consisted of a semi-enclosed firing position
surrounded by concrete block walls with vertical overhead baffles and a steel bullet trap. Amec
Foster Wheeler excavated the target berm to a depth approximately equal to the surrounding
surface level, covering an area of approximately 24,400 square feet (sf). An additional 2.5 ft of
soil was removed from an adjacent area measuring 30 ft by 175 ft, due to the high

7



O 00N O U A WN -

N NRNRNNNRRRRRRRRR R
U D WNREPROWOONOOOUD WNERLRO

26
27
28

29
30
31
32
33
34
35
36
37
38
39
40

Expanded Technical Memorandum February 2019
Former Naval Air Station Cape May, Cape May, NJ Final

concentration of spent bullets found in the soil in this area. Approximately 9,310 tons of soil
and associated plant material and debris were removed from the area and disposed offsite.

After the soil removal, test pits were excavated in the floor of the area, and samples collected
in the test pit walls were sieved to determine spent bullet concentrations. Soil samples were
collected from the floor of the excavation; samples were analyzed for total lead, total copper,
total antimony, and total arsenic using EPA Method 6010B; these metals were associated with
the presence of spent bullets in the soil. The remedial action objectives were the NJDEP Direct
Contact Soil Remediation Standards (NJDEP, 2008) of 400 mg/kg for lead, 1,600 mg/kg for
copper, 31 mg/kg for antimony, and 19 mg/kg for arsenic.

Based on the results of analysis, Amec Foster Wheeler concluded that total lead is the primary
contaminant, and that future sampling will only require analysis for lead. Contaminated soil
remains at the Former Eastern Firing Range beneath the footprint of the target berm. Spent
bullets were present to a depth of 2.5 ft.

2.3 Summary

AOC 1 — Abandoned Dumping Station

Ogden collected eight soil samples from four borings and two groundwater samples from two
borings and analyzed for TCL and TAL compounds. Ogden compared the results to NJDEP Soil
Cleanup Criteria (1996) and NJDEP GWQS (1997). No soil cleanup standards were exceeded. In
groundwater, GWQS were exceeded for pesticides (DDE and DDT) only in location DS-B3. Total
and dissolved iron, manganese, and sodium exceeded the GWQS in both groundwater samples;
total and dissolved aluminum exceeded standards in location DS-B3, and total chromium, lead,
and nickel exceeded criteria in DS-B3.

Ogden attributed the exceedances of iron and manganese in groundwater to the mineralogy of
the surface sediments; of sodium to sea water mixing; and of aluminum, chromium, lead,
nickel, and arsenic to onsite disposal (Ogden, 1998).

AQOCs 2 and 3 — Former Firing Ranges

Ogden collected 30 surface soil and six subsurface soil samples and one groundwater sample
from the Eastern Firing Range and analyzed all samples for TAL metals. Results of analyses
indicated that 24 of the 38 soil samples collected from the Eastern Firing Range exceeded the
NJDEP soil cleanup criteria for lead. In groundwater, total metals concentrations that exceeded
the GWQS included aluminum, arsenic, chromium, iron, lead, nickel, and sodium. Dissolved
metals that exceeded criteria included iron, manganese, and sodium.

Ogden collected 27 surface soil samples and six subsurface soil samples, and one groundwater
sample from the former Western Firing Range and analyzed all samples for TAL metals. Twelve
of the 27 surface soil samples exceeded the criteria for lead; there were no exceedance of
criteria for subsurface soil samples. In groundwater, the GWQS were exceeded for total
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aluminum, arsenic, chromium, iron, lead, manganese, nickel, and sodium. Criteria were
exceeded for dissolved iron, manganese, nickel, and sodium.

Ogden concluded that there was residual lead contamination in soil at the Former Firing Ranges
from previous activity, especially in soil within and adjacent to the former target berms. Ogden
attributed exceedances of criteria for sodium in groundwater to seawater mixing. Exceedances
of iron and manganese were attributed to mineralogy of the underlying geologic formation, and
exceedances of criteria for aluminum, arsenic, chromium, lead, and nickel were attributed to
former firing range activities (Ogden, 1998).
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3.0 SUMMARY OF SITE VISIT

Representatives from CENAE, Bluestone, and Avatar Environmental, LLC (the team) met with
Mr. Chris Hajduk (TRACENCM, Environmental Protection & Safety Section) in the Administration
Building on the morning of October 10, 2018. LT Robison (Chief of the Maintenance Branch)
also briefly introduced himself to the team. Photographs from the site visit are provided in
Appendix D.

USACE began the meeting with introductions and a brief overview of the project. Mr. Hajduk
then provided general background on each of the potential AOCs and led the team on a site
tour. All three AOCs have limited access, with restrictions and signs. There is no public access
and no anticipated changes to land use.

Notes from the meeting and observations during the site visit are summarized below by AOC:

Abandoned Dumping Station (AOC 1) — Located along the eastern shoreline, the
Abandoned Dumping Station is predominantly underwater due to substantial shoreline
erosion in this area. Mr. Hajduk said that about 15 years ago, he observed silverware,
coins from the 1940s, and general debris along the shoreline in this area. However, in
recent years he has only seen modern debris that has washed ashore from the ocean.
Mr. Hajduk stated that the entire Abandoned Dumping Station is saturated with ocean
water two times a day at high tide and floods (over the road) up to ten times per year
due to storm surges and astronomical high tides (or “king tides”). The only hazardous
wastes he suspects could have been dumped in this area are potentially buried drums.

During the site walk at AOC 1, the only debris observed along the beach was plastic
ocean trash and concrete/rebar (most likely construction debris, historically used as
shoreline protection). Horseshoe crab shells and dried seagrass were also visible on the
beach (Appendix D, Photograph 7). The exposed portion of the landfill is approximately
one acre in size and is dominated by invasive plant species like ragweed, goldenrod, and
Phragmites. Avian species observed in this area during the visit included: seaside
sparrows, laughing and herring gulls, red-winged blackbirds, and starlings.

While at AOC 1, Mr. Hajduk mentioned that the USCG installed metal sheet piling along
the edge of the security road, in the vegetated area of the shoreline between the
perimeter road adjacent to AOC 1 and the beach, to protect the integrity of the road
from shoreline erosion. The sheet piling was installed to a depth of 25 ft bgs. The top of
the sheet piling (Appendix D, Photographs 9 and 10) was visible during the site visit. No
unexploded ordnance (UXO) was encountered during the installation of the sheet piling
(Hajduk, 2018).

11
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Former Eastern Firing Range (AOC 2) — The Former Eastern Firing Range is located on the
southern shoreline of the Site. The earthen berm associated with this range was
beneficially used by the USCG from 1946 until 1992, when a bullet trap was installed.
Mr. Hajduk explained that the USCG conducted a TCRA for approximately $1.1M from
October to December 2011. The berm and impacted soils were removed to a depth of
approximately 2.5 ft bgs. A total of approximately 9,310 tons of soil and debris were
removed, treated onsite to reduce lead concentrations, and disposed as non-hazardous
waste. The soil was treated mechanically to remove metal particles, using a vibrating
screen, then treated chemically using TerraBond® to reduce the lead results to
acceptable TCLP levels. Post-excavation confirmation sampling was conducted, the area
was then backfilled with clean soil, and restored (Amec, 2015). In 2012, the range was
completely demolished by the USCG and is currently being used by the Navy as a Radar
test facility. The USCG is considering constructing a fully-enclosed firing range in the
area of AOC 2 for an estimated $10M-$15M.

Mr. Hajduk mentioned that during the TCRA, oxidized bullets were found that were
estimated to be greater than 50 years old. The bullets found were predominately 5.56
millimeter (mm) M16 rounds (used by the USCG), 45 mm rounds (used by the USCG and
Navy), and 7.62 mm M1 Rounds (used by both the USCG and Navy).

During the site walk, it was noted that the two firing range areas are overgrown with
vegetation, including Phragmites and poison ivy. However, at AOC 2, the area where
the radar components have been installed appears to be routinely maintained. The
radar components were not photographed. The features of the firing range have been
removed.

Former Western Firing Range (AOC 3) — This AOC was a long-range firing range, with an
earthen berm, utilized beneficially by the USCG after 1946. This area, also located
adjacent to the southern shoreline, has been impacted by significant erosion. USACE
conducts a beach replenishment (sand) project every two years along the southern
shoreline.

Bullets have been found on the beach and caught up in the Meadow Mat (Appendix D,
Photograph 27) several feet below the overlying sand near AOC 3. The Meadow Mat is
a buried marsh consisting of peat and organic silt that formed in saltmarshes and
estuaries during the Holocene sea level rise. This Meadow Mat was subsequently
overlain with beach, dune, nearshore, overwash, and tidal delta deposits. The organic
material and silt form a tighter unit that, unlike the overlying sand, does not allow the
bullets to migrate deeper into the subsurface. Mr. Hajduk indicated that USCG staff
periodically picked up bullets along the beach; however, bullets have not been seen in
several years. He offered to forward a photograph of bullets previously found on the
beach (Appendix D, Photograph 33).

12
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The remains of a concrete bunker (Appendix D, Photographs 25 and 26) were observed
off of the southern shoreline between AOCs 2 and 3 (Former Eastern and Western Firing
Ranges). Mr. Hajduk remarked that a Meadow Mat is present below the bunker, at a
depth of about 6 ft bgs. There was no debris observed along the beach in this area.

As noted above, vegetation at both firing ranges is dominated by Phragmites (Appendix
D, Photograph 21). Lower ground vegetation frequently observed included: Johnson
grass, sheep sorrel, curly dock, bitter panic grass, and beach grass. Trees and shrubs
observed in varying densities included: Japanese honeysuckle, bayberry, red cedar, pitch
pine, and crepe myrtle.

After the site visit, Mr. Hajduk forwarded Bluestone electronic copies of the Final Removal

Action Completion Report (Amec, 2015) for the TRCA and an electronic copy of the Integrated
Natural Resources Management Plan and Environmental Assessment (e2M, 2003).

13
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4.0 PHYSICAL CHARACTERISTICS

The Site is in the Coastal Plain Physiographic Province. This province is characterized by a low,
gently to moderately rolling land surface and low relief. Elevation at the Site ranges from 0 ft
North American Vertical Datum of 1988 (NAVDS88) at the shoreline to approximately 15 ft
NAVDS8S8 in the area between the harbor and the ocean.

4.1 Meteorology

Based on a three-decade average of climatological data (“1981-2010 Climate Normals”) for
Cape May, New Jersey, the average minimum temperature for the region is 27.9°F in January
and average maximum temperature is 84.5°F in July. Precipitation averages 41.88 inches
annually, relatively evenly distributed during the year [National Oceanic and Atmospheric
Administration (NOAA), 2018].

4.2 Surface Water Drainage

Surface water runoff at the Site follows topography to the south, north, and east. Surface water
flows southward to the Atlantic Ocean, northward to Cape May Harbor, and eastward to Cape
May Inlet (Figure 1-1). No streams were observed at the Site.

4.3 Geology
The geology of the Site consists of coastal plain deposits, with beach sands and dunes overlying
interbedded estuarine and marsh deposits.

Sugarman, et al. (2016) used a well
located at the Site (NJ Well ID 37-
05378, identified on the figure to the
right) in their cross-sections of
southern Cape May County. This well
is located west of the intersection of
Munro Avenue and Arcus Road. This
Geologic and Aquifer Map is
contained in Appendix E; NJ Well ID
37-05378 is shown on cross-section G- £
G’. The well log indicates 10 ft of |¢ €

beach, dune, shoreface, overwash fan, | Source: Sugarman, et al. (2016)
and tidal delta deposits over 20 ft of

salt marsh and estuarine deposits. Pieces of the salt marsh deposits (“Meadow Mat”,
comprised of peat and organic silt) were found during the site visit on the beach near the
Former Eastern Firing Range (AOC 2) (Appendix D, Photograph 27). As sea level rises and the
beach, dune, and overwash sand deposits are eroded, buried marsh deposits are exposed at
the shoreline. These marsh deposits are eroded and carried by high tides, storm surges, and
overwash processes that are deposited on the surface further inland.
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From oldest (deepest) to youngest (shallowest), the geologic units present at the Site
(illustrated in the figure below) are as follows:

The Stone Harbor Formation (140 ft
thick) contains three depositional
environments: a medium- to coarse-
grained quartz sand with very coarse, B
pebbly beds; a lignitic sandy clay, and

an organic-rich sand silt with organic So4 el o
brown clay (Sugarman, et al.,, 2016).
These units are Tertiary deposits and
represent estuarine and nearshore
environments. The surface of this unit is 3 =g
greater than 100 ft below ground w] T .

surface (Sugarman, et al., 2016). Source: Sugarman, et al. (2016)

DELAWARE BAY

] - @ @
& = ~ o
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Approximately 15 ft of the Late Pleistocene Cape May Formation, Unit 1 overlies the Stone
Harbor Formation. This unit consists of sand and pebble gravel (Qcm1), and silt, clay, and fine
sand (Qcm1f). The sand and pebble gravel were deposited in beach, dune, shoreface, overwash
fan, and tidal delta environments, and the silt, clay, and fine sand were deposited in estuarine
and bay environments (Sugarman, et al., 2016).

Cape May Formation Unit 1 is overlain by Cape May Unit 2. This unit consists of sand and
pebble gravel (Qcm2) and silt, clay, and fine sand (Qcm2f). The sand and pebble gravel were
deposited in beach, dune, shoreface, overwash plain, tidal delta, and fluvial-estuarine
environments. The silt, clay, and fine sand were deposited in estuarine and bay environments
(Sugarman, et al., 2016).

Cape May Formation Unit 1 is overlain by Holocene sand, silt, clay, and peat. The sand forms
the beaches and dunes and the fine sand, silt, clay, and peat forms salt marshes (Sugarman, et
al., 2016). The mineralogy of the beaches and dunes includes silica sand as well as heavy
minerals, of which 42% is horneblende (McMaster, 1954). Horneblende contains calcium,
sodium, magnesium, iron, aluminum, and silica, which may affect soil and groundwater
sampling results. The beach and dunes sands also include 10% garnet and smaller amounts of
hypersthene, epidote, apatite, and diopside. These lesser components may contribute calcium,
magnesium, iron, manganese, vanadium, and phosphorus to analytical results (McMaster,
1954). The Meadow Mat is a low permeability, discontinuous, semi-confining unit, due to the
silt, clay, and organic material constituents; it is not an aquitard, however, and surface spills
may infiltrate through the unit over time (Sugarman, et al., 2016).

Throughout the Quaternary, sandy and fine layers were deposited in alternating sequences as a
result of transgressive and regressive seas. As a result, when sea level was higher, shallow
water depositional features were replaced with deeper water features, the shallow water
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features migrated inland. The sandy units deposited during this period are the current aquifer
units.

Coastal erosion has affected
the Site in that original
features of the Abandoned
Dumping Station and the two
former Firing Ranges are closer
to the beach than when
originally constructed.

Measurements of erosion on
aerial photos indicate that the
inlet shoreline at the
Abandoned Dumping Station [&
(AOC 1) has eroded
approximately 100 ft, and the
Atlantic Ocean shoreline has
eroded approximately 450 ft at
the Former Eastern Firing 4
Range (AOC 2) and 400 ft at Googleceil
the Former Western Firing

Range (AOC 3) since 1931. On average, the approximate rate of erosion is 1.15 feet per year
(ft/yr) for AOC 1, 5.2 ft/yr at AOC 2, and 4.6 ft/yr at AOC 3. Much of the erosion likely occurred
during storm events, although rising sea level may contribute to annual average rate of erosion.
The direction of littoral movement of sand along the Site shoreline is from northeast to
southwest. North of the inlet, littoral sediment movement is southward where it becomes
trapped by the groin extending from the north side of Cape May Inlet (shown on the above
figure). As a result of this trapping of sediment, the land north of the inlet extends nearly 2,000
ft further seaward than the Site, which is located south of the inlet. A second groin extended
into the ocean from a point on the south side of the inlet further inhibits deposition of
sediment along the Site shoreline. Continued sea level rise, estimated at 3 mm per year (Stanley
et al., 2004), and increases in storm damage (including hurricanes and nor’easters) are likely to
continue or to increase the rate of erosion at the Site.

4.4 Hydrogeology

During the previous investigation, groundwater was encountered at less than 4 ft bgs in the
four borings at the Abandoned Dumping Station. Groundwater flows toward local water bodies
to the north, east, and south (Ogden, 1998), including Cape May Harbor, Cape May Inlet, and
the Atlantic Ocean. The Meadow Mat beneath the surficial sand is found at a depth of
approximately 10 ft bgs. This unit is semi-confining and may act as an aquitard, reducing the
amount of water that can infiltrate to the underlying Pleistocene units. The underlying
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Pleistocene Cape May Formations 1 and 2 consist of estuarine sands and may also be
considered an aquifer (Sugarman, et al. 2016).

The surficial aquifer at the Site is the Holly Beach Aquifer, which is approximately 35 ft thick and
is found between 15 and 50 ft bgs (Sugarman, et al., 2016). The Holly Beach Aquifer is co-
relative with the Quaternary deposits discussed in Section 4.3. In Cape May County, this aquifer
supplies water mostly for domestic and irrigation uses. Approximately 5 percent of the water
supply for Cape May County is derived from this unit. Aquifer tests conducted for the Holly
Beach Aquifer in Middle Township, Cape May County, located north of the Site were found to
have specific capacities between 5 and 7 gallons per minute per foot (gpm/ft). The
transmissivity was 1,312 sf per day and the storativity was 4.26 x 10 (Sugarman, et al., 2016).
Sugarman, et al. (2016) indicated that wells screened in this unit should be located away from
bays and tidal creeks, as chlorides from salt water may adversely impact this aquifer. The
Meadow Mat located above the Holly Beach Aquifer at the Site may attenuate the movement
of overflow water from the tidal inlet or the ocean, but continued pumping in this unit at the
Site would likely result in deterioration of water quality.

The Estuarine Sand Aquifer is beneath the Site at a depth of 130 to 210 ft. Wells tests
conducted in this unit in Cape May County indicated a specific capacity of 9 gpm/ft.
Concentrations of chloride and sodium in this unit exceed drinking water standards (Sugarman,
et al., 2016). The primary water supply for the Site and local community is provided by the City
of Cape May water utility from deep wells screened in the Cohansey and Kirkwood aquifers (at
approximately 300 to 800 ft bgs) (Ogden, 1998). This aquifer is co-relative with the Tertiary
Stone Harbor Formation.

4.5 Ecology

The Cape May peninsula is located between the Delaware Bay and the Atlantic Ocean and thus
has 60 more frost-free days than northern Cape May County. This results in species common in
the southern states. Tree species such as swamp chestnut oak (Quercus michauxii) and loblolly
pine (Pinus taeda) are present in the lower peninsula [U.S. Fish and Wildlife Service (USFWS),
2006].

Ruderal (vegetation growing on a waste area where natural vegetation has been disturbed),
forested, beach, dune, and wetland plant communities are present at the Site. Ruderal plant
communities are located along disturbed areas such as roads, lawns, and dumps. Plants
associated with ruderal areas include the common reed (Phragmites australis), an invasive
plant found in disturbed areas. Other ruderal plants include Johnson grass (Sorghum
halapense), Japanese honeysuckle (Lonicera japonica), bull thistle (Cirsium vulgare), sheep
sorrel (Rumex acetosella), cat’s-ear (Hypochoeris radicata), and curly dock (Rumex crispus). In
the wetland environments, saltmeadow hay (Spartina patens) and black-grass (Juncus gerardii)
are also found (e2M, 2003; Dames & Moore, 1994).
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Forested plant communities at the Site consist of red maple (Acer rubrum), sweetgum
(Liquidambar styraciflua), pitch pine (Pinus rigada), and red cedar (Juniperus virginiana) as well
as fire cherry (Prunus pennsylvanicum), Carolina rose (Rosa carolina), blackberry (Rubus sp.),
black willow (Salix nigra), sassafras (Sassifras albidum), and willow oak (Quercus phellos) (e2M,
2003).

Beach plant communities include American searocket (Cakile dentula), coast-blite goosefoot
(Chenopodium rubrum), and beach-heath (Hudsonia tomentosa) (e2M, 2003). As mentioned
previously, USACE conducts a beach replenishment project every two years along the southern
shoreline that includes beach fill (sand) (USACE, 2018).

Dune plant communities include beachgrass (Panicum amarum), bitter panic grass (Panicum
amarulum), American beachgrass (Ammophila breviligulata), American wormseed
(Chenopodium ambrosioides), seaside goldenrod (Solidago sempervirens), bayberry (Myrica
pennsylvanica), and black cherry (Prunus serotina) (e2M, 2003; Dames & Moore, 1994).

Wetland plant communities at the Site have been severely overtaken by common reed
(Phragmites australis). In some small areas, other grasses, including Spartina grasses and
Salicornia glassworts are present (e2M, 2003).

The Cape May peninsula is a migratory corridor for birds, primarily due to the large horseshoe
crab population along the western shoreline and the configuration of the land between the
Delaware Bay and the Atlantic Ocean. This corridor attracts birds that eat horseshoe crab eggs,
such as sharp-skinned hawk (Accipiter striatus), osprey (Pandion haliaetus), northern harrier
(Circus cyaneus), and many species of owls, as well as the red knot (Calidris canutus, a
candidate for Federal listing), least sandpiper (Calidris minutilla), dowitcher (Limnodromus
spp.), and ruddy turnstone (Arenaria interpres) (USFWS, 2006). The beach at AOC 1 is a known
nesting area for horseshoe crabs.

The Cape May peninsula is home to rare species including 27 birds, two mammals, three
amphibians, four reptiles, 30 invertebrates, and 147 plants. The following are some of
endangered, threatened, or rare species in the vicinity of the Site (USFWS, 2006; e2M, 2003):

Animals:
Bald eagle (Haliaeetus leucocephalus) — Federally listed threatened and State listed as
endangered
Piping plover (Charadrius melodus) — Federally listed threatened and State listed as
endangered

Black skimmer (Rynchops niger) — State listed as endangered
Least tern (Sterna antillarum) — State listed as endangered
Yellow-crowned night-heron (Nyctanassa violacea) — State listed as threatened
Black-Crowned Night-Heron (Nycticorax nycticorax) — Stated listed as threatened
Roseate tern (Sterna dougallii) — Federally listed as endangered
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Portions of the beach along the southern shore of the Site are closed seasonally, to protect the
nesting habitats of the Piping Plover and Least Tern. However, this portion of the beach is
distant from the Abandoned Dumping Station (Ogden, 1998).

Plants:
Seabeach amaranth (Amaranthus pumilus) — Federally listed as threatened

Additional details regarding the threatened and endangered species on or in the immediate
vicinity of the Site are provided in the Integrated Natural Resources Management Plan and
Environmental Assessment, USGC Training Center, Cape May, New Jersey (e2M, 2003).

4.6 Wetlands

According to the National Wetlands Inventory Map managed by the USFWS, most of the
undeveloped portion of the Site (approximately 49 acres) consists of palustrine freshwater
emergent wetland. This wetland is characterized by trees, shrubs, and persistent emergent
vegetation that are present for most of the year. The area is seasonally flooded, with surface
water remaining for at least one month. When the surface is not flooded, the substrate is
saturated at or near the surface (USFWS, 2018).

The freshwater forested/shrub wetland (approximately 6 acres) located along Arcus Road north
of the Former Eastern Firing Range (AOC 2). This wetland is characterized by continuously
saturated substrate with woody vegetation no more than 20 ft tall, such as shrubs and saplings.
The vegetation has wide, flat leaves that are shed during cold or dry seasons (USFWS, 2018).

Estuarine and marine wetlands are present along the northeastern (approximately 2 acres) and
southeastern (approximately 4 acres) corners of the Site. These wetlands are characterized by
water salinity greater than 30 parts per thousand with little to no dilution and a substrate that
floods with high tide, though the surface does not always flood. Only about 30 percent of the
area is vegetated (USFWS, 2018); the remaining 70 percent has been developed by the USCG as
roads, buildings, parking lots, and maintained lawns.

A map illustrating wetland areas at the Site is presented in Appendix F.

4.7 Land Use and Demography

The Site, which is situated in the town of Cape May, is zoned G1 for government use. The Site is
bound on the north, east, and south by water, and on the west by residential housing districts
and a dune stabilization district (City of Cape May, 2008). Demographics for Cape May indicate
a population of 3,535 with a median family income of $57,877 (City-data.com, 2018).
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Within the Site, land use includes:

Open Space — 104 acres;

Improved Areas (mostly north central) — 61 acres;

Forested Areas (mostly eastern portion) — 46 acres;

Outdoor Recreational Areas (southwest portion) — 27 acres;

Sensitive Species (beaches and dunes along southern boundary) — 11 acres;
Residential Areas — 1.2 acres;

Roads/Impervious Surfaces — 47 acres; and,

Wetlands — 27 acres (e2M, 2003).
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5.0 PROBLEM FORMULATION
The Problem Formulation incorporates a description of the site setting, a history of site use,
contaminants known or expected to be present, and fate and transport processes expected to
by active for those contaminants in the existing environment. Using this information, the final
product of the Problem Formulation is the CSM that describes how receptors are likely to be
exposed to contaminants of concern.

As defined in USACE Engineer Manual 200-1-12 - Environmental Quality, Conceptual Site Models
(USACE, 2012a), a CSM describes sources of contamination, as well as complete, potentially
complete, or incomplete human and ecological exposure pathways; current, determined, or
reasonably anticipated future use of property; and, human and ecological potential receptors
(USACE, 2012a). A CSM is an iterative planning and communication tool that provides a
structure to summarize and display information and to identify additional information needed
to develop technically sound decisions.

The following information was used to develop the preliminary CSMs for human health and
ecological exposures.

5.1 Potential Source Area

As discussed in Section 1.4, the Abandoned Dumping Station (AOC 1) is the only HTRW FUDS-
eligible AOC at the former NAS Cape May. The area within the red boundary for the Abandoned
Dumping Station shown on Figure 2-1, was estimated in our Geographic Information System
(GIS) as 2.12 acres. Approximately half of this area is now underwater due to shoreline erosion.

There was no evidence of the Abandoned Dumping Station (AOC 1) on the 1931 aerial
photograph. However, the 1940 aerial photograph appeared to show activity within the area.
Items were present offshore north of the Abandoned Dumping Station (AOC 1), which appeared
to be larger than drums but were not clearly defined. There were no aerial photographs
available from Environmental Data Resources, Inc. (EDR) for the early- to mid-1940s, near the
time of property transfer. By 1951, the Dumping Station appeared inactive, but a debris fan was
visible off of the eastern shoreline, suggesting that erosion was occurring. The historical aerial
photographs are provided in Appendix A.

Details regarding disposal history were not found in the historical records provided by USACE or
USCG. No additional disposal or spill records were found through FOIL requests to local
municipalities (City of Cape May and Cape May County, New Jersey), a New Jersey OPRA
request, or online searches of the NJDEP and EPA Region 2 websites. During the site visit, USCG
personnel indicated that municipal-type waste and general debris have been observed over the
years along the shoreline. The potential for historical disposal of drums was also mentioned by
USCG personnel.
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NAS Cape May was operated by the Navy from 1918 to 1946. The property was transferred to
the USCG in 1946. Based on typical operations at military facilities, chemicals that may have
been used on the Site and potentially disposed at the Abandoned Dumping Station (AOC 1)
include: solvents; petroleum, oil, and lubricants (POL); fuel oils; and, metallic debris. There were
also eleven ammunition bunkers located on-site, which were retained for beneficial use by the
USCG after the property was transferred in 1946. While these bunkers are not considered AOCs
for this FUDS HTRW project, the storage of ammunition at the facility suggests that items
containing explosives-related compounds may also have been disposed at the Abandoned
Dumping Station (AOC 1).

5.2 Contaminant Fate and Transport

As discussed in Section 5.1, very little is known about the nature and extent of the waste
materials dumped or buried at the Abandoned Dumping Station (AOC 1). The following
subsections describe how contaminants could have been released to the environment.

5.2.1 |Identification of Contaminants of Potential Concern

For the purposes of this Technical Memorandum, in accordance with Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) guidance, historical data
were compared to the following current EPA standards in Tables 5-1 and 5-2:

National Primary Drinking Water Regulations — Maximum Contaminant Levels (MCLs)
and Secondary Maximum Contaminant Levels (SMCLs), dated May 2009

EPA Regional Screening Levels (RSLs) — Residential Soil, Industrial Soil, and Tap Water,
dated May 2018

EPA Ecological Soil Screening Levels (Eco-SSLs) — Interim Final, dated February 2005
through April 2008

It is understood that MCLs and tap water RSLs are very conservative values for groundwater
that is not being used as a potable source. However, there are no other comparison criteria
available for construction worker direct contact, which is the scenario being considered in the
Human Health Risk Assessment.

Ogden sampled soil and groundwater at AOC 1 for VOCs, SVOCs, pesticides, PCBs, and metals.
Table 5-1 presents the soil data and Table 5-2 presents the groundwater data (Ogden, 1998),
compared to the criteria listed above.

VOCs

Low levels of methylene chloride were detected in soil, but were also present in the laboratory
blanks, indicative of possible laboratory contamination. All of the methylene chloride
detections were well below current EPA industrial soil RSLs. Eco-SSLs and regional background
values do not exist for this compound. Toluene was the only VOC detected in groundwater, at
an estimated concentration in one sample, well below the current MCL and tap water RSL.
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VOCs may have been released during dumping or disposal activities at AOC 1, in waste solvents
and paints, or petroleum-related compounds (including used motor oil, hydraulic oil, and
transformer fluid). However, VOCs are unlikely to persist in the sandy, near shore-environment
at AOC 1. VOCs have not been retained as contaminants of potential concern (COPCs), but may
be added to the proposed analytical suite, if drums are suspected based on the outcome of the
proposed geophysical surveys.

SVOCs

SVOCs [primarily polycyclic aromatic hydrocarbons (PAHs)] were detected below screening
criteria in the soil samples collected at AOC 1. SVOCs were not detected in the groundwater
samples. PAHs are ubiquitous in nature, formed as products of incomplete combustion from
natural combustion sources (such as brush fires) or man-made combustion sources (coal and
oil-fired equipment) (Abdel-Shafy and Mansour, 2016). Due to the unknown nature of the
waste disposed at AOC 1, SVOCs have been retained as soil and groundwater COPCs.

Pesticides

Soil samples in AOC 1 contained low levels of DDT, 4,4’-dichlorodiphenyldichloroethane (DDD),
and DDE. Detected soil concentrations ranged from 0.0011 mg/kg to 0.0440 mg/kg,
Comparisons of Ogden (1998) soil data with current EPA RSLs and Eco-SSLs indicate that that
the pesticides DDE (0.0440 mg/kg) and DDT (0.0410 mg/kg) collected from location B-4
exceeded the Eco-SSL of 0.021 mg/kg for each pesticide. Higher concentrations were observed
in the shallow soil sample (0 to 2 ft bgs), suggesting historical use rather than disposal.

DDE and DDT were detected in groundwater, ranging from 0.000095 milligrams per liter (mg/L)
to 0.00016 mg/L. Comparisons of Ogden (1998) groundwater data with current EPA MCLs and
tap water RSLs indicated only exceedances of DDE. The tap water RSL was exceeded for DDE
(0.00005 mg/L) in the groundwater sample collected from well B-3, with a concentration of
0.000130 mg/L.

The presence of DDT and its breakdown products (DDD and DDE) at low levels in soil is likely
due to site use in accordance with manufacturer instructions; however, spent or off-spec
containers of pesticides may have been disposed in the Abandoned Dumping Station (AOC 1).
Therefore, the pesticide DDT and its breakdown have been retained as soil and groundwater
COPCs for AOC 1.

PCBs

PCBs were not detected in soil or groundwater samples collected by Ogden at AOC 1. There is
no documentation supporting the disposal of historical transformers containing oils
contaminated with PCBs at AOC 1. Therefore, PCBs have not been retained as soil or
groundwater COPCs for AOC 1.
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Explosives
Explosives were not included in the original analytical suite by Ogden at AOC 1, but due to the

proximity to the former ammunition bunkers, containers contaminated with explosives
compounds may have been disposed at the Abandoned Dumping Station (AOC 1). Explosives
commonly used from World War | through World War Il included ammonium picrate,
trinitrotoluene (TNT), pentaerythritol tetranitrate (PETN), 1,3,5-trinitro-1,3,5-triazine [also
known as cyclonite, or “Royal Demolition Explosive” (RDX)], and powdered aluminum. These
types of explosives are likely to have degraded over time in the near-shore environment at AOC
1. Explosives compounds have been retained as soil and groundwater COPCs for AOC 1, due to
the unknown nature of the waste dumped in the area and the fact that explosives were not
previously evaluated.

Metals
Prior dumping/disposal may be the cause of the elevated concentrations of metals in
groundwater; however, the metals concentrations in soil were all below RSLs and Eco-SSLs.

In groundwater sampling location DS-B1, total (unfiltered) metals aluminum, iron, and sodium
exceeded the MCL only; total arsenic exceeded only the RSL; and total manganese exceeded
both the MCL and the RSL. Dissolved (filtered) metals that exceeded criteria in location DS-B1
include iron and sodium that exceeded only the MCL, and manganese that exceeded the MCL
and the RSL. In the sample for location DS-B3, the MCL only was exceeded for total sodium; the
RSL only was exceeded for total cobalt, and both the MCL and RSL were exceeded for total
aluminum, arsenic, cadmium, chromium, iron, lead, and manganese. Dissolved metals
exceedances in well DS-B3 include aluminum, iron, and sodium, which exceeded only the MCL;
arsenic, which exceeded only the RLS; and manganese, which exceeded both the MCL and the
RSL. The higher concentrations of metals in the total (unfiltered) samples may be due to the
presence of suspended solids in the groundwater samples collected from the Geoprobe®
borings.

Nickel was discussed by Ogden as exceeding the 1997 NJDEP GWAQS, but it was not detected
above current EPA groundwater criteria; thus, has not been selected as a groundwater COPC.

Sodium is likely present due to saltwater intrusion and is also considered an essential nutrient
of low human toxicity; therefore, has not been retained as a groundwater COPC. The
exceedances of sodium, iron, and manganese may also be attributed to seawater mixing and
native formation mineralogy (Ogden, 1998). However, iron may also be present due to buried
metallic debris.

Metals (including aluminum, arsenic, cadmium, chromium, cobalt, iron, lead, manganese, and

mercury) have been retained as groundwater COPCs. Due to their presence in groundwater,
metals have been retained as soil COPCs.
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Summary of Identified COPCs

Based on this screening, the following COPCs were identified for the Abandoned Dumping
Station (AOC 1):

Media Potential Site Contaminants Status
Soil VOCs — low level detections of methylene | VOCs not retained as COPCs
chloride (below current industrial soil for soil, but may be
RSLs), likely due to laboratory reconsidered for the
contamination Remedial Investigation (RI)
analytical suite, if drums are
located during the
geophysical surveys
SVOCs — several PAHs detected in soil, SVOCs (limited to PAHSs)
but below screening criteria retained as COPCs for soil
Pesticides — DDT and DDE (above Eco- Pesticides retained as
SSLs) COPCs for soil
PCBs — not detected in previous soil PCBs not retained as COPCs
samples; no records suggesting the for soil
disposal of old transformers at AOC 1
Explosives — not analyzed during the Explosives retained as
previous investigation at AOC 1; however, | COPCs for soil
due to proximity to the former
ammunition bunkers, containers
contaminated with explosives
compounds may have been disposed at
AOC1
Metals — detected below current Metals retained as COPCs
industrial soil RSLs and Eco-SSLs; for soil
however, detected in groundwater above
screening criteria
Groundwater VOCs — low level of toluene in one VOCs not retained as COPCs
groundwater sample, but below current for groundwater, but may
MCL and tap water RSL be reconsidered for the Rl
analytical suite, if drums are
located during the
geophysical surveys
SVOCs — none detected in groundwater, SVOCs (limited to PAHSs)
but low levels of PAHs detected in soil retained as COPCs for
groundwater
Pesticides — DDE (above tap water RSL) Pesticides retained as
COPCs for groundwater
PCBs — not detected in previous PCBs not retained as COPCs
groundwater samples; no records for groundwater
suggesting the disposal of old
transformers at AOC 1
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Media Potential Site Contaminants Status
Groundwater Explosives — not analyzed during the Explosives retained as
(continued) previous investigation at AOC 1; however, | COPCs for groundwater

due to proximity to the former
ammunition bunkers, containers
contaminated with explosives
compounds may have been disposed at
AOC1

Metals — Aluminum, arsenic, cadmium, Metals retained as COPCs
chromium, cobalt, iron, lead, manganese, | for groundwater

and mercury (above MCLs and/or tap
water RSLs)

5.2.2 Mechanisms of Release and Principal Routes of Migration
Potential release mechanisms for the AOC 1 COPCs include:
Primary:
o Adsorption to soil and sediment resulting from the subsurface disposal of waste
materials and potential surface spills within the Abandoned Dumping Station
Secondary:
0 Volatilization and wind erosion of particulates into ambient air
0 Infiltration and subsurface soil and groundwater from the Abandoned Dumping
Station and surface releases
0 Overland runoff and erosion
Tertiary:
o Groundwater flow and discharge to surface water

Potential surface spills and direct disposal of waste at the Abandoned Dumping Station (AOC 1)
may have led to the adsorption of contaminants to soil and sediment. Historically, surface
runoff could have transported COPCs in soil, either as suspended solids or dissolved in water, to
other areas on-site or off-site. Wind erosion could also have transported contaminants from
soil into air. However, due to the porous nature of the sand substrate throughout AOC 1; the
lack of adsorption material; the constant flushing of the area by tidal and storm activity; and
the dynamic movement of sand in and out of the Cape May Inlet; it is likely that most of the
contaminant material dumped at AOC 1 over 40 years ago has been redistributed through
erosion and infiltration/leaching to subsurface soil and groundwater, and that little if any
remains on or near the surface at AOC 1 with the possible exception of larger solids (e.g., metal
objects and construction debris). COPCs which have migrated to the subsurface may now be
bound in the semipermeable organic peat and silt within the buried marsh deposits (“Meadow
Mat”), anticipated at a depth of approximately 6 ft below the ground surface along the
shoreline.
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5.2.3 Media of Concern

Unknown waste materials were potentially spilled and/or buried at the Abandoned Dumping
Station (AOC 1). The previous investigation at AOC 1 focused on soil and groundwater; no
sediment samples were collected. Based on the identified COPCs, mechanisms of release, and
principal routes of migration, the media of concern at AOC 1 include surface soil, subsurface
soil, sediment, and groundwater. Surface water will not be evaluated due to proximity to the
ocean and tidal intrusion.

5.2.4 Contaminant Persistence
A discussion of contaminant persistence for the COPCs retained in Section 5.2.1 is provided
below.

SVOCs

Low levels of PAHs were detected in soil at AOC 1, but were not detected in groundwater.
PAHs tend to sorb to soil, sediment, and other organic materials. PAHs are released to the
environment naturally (e.g., forest fires) and anthropogenically (e.g., fuel combustion and
waste incineration) (Canadian Council of Ministers of the Environment, 1999). High molecular
weight compounds are less water soluble than lower molecular weight PAHs, and more likely to
adsorb to suspended particles.

Pesticides

Pesticide compounds (including DDT and DDE) were detected at slightly elevated
concentrations in soil and groundwater at the Abandoned Dumping Station (AOC 1). In general,
pesticide compounds are immobile, resistant to biodegradation, and likely to become bound to
soil and sediment particles in the water column [Hazardous Substances Data Bank (HSDB),
2010a; 2010b; and 2010c]. Pesticides also tend to bioaccumulate in plant and animal tissue.
DDT use was banned in the United States in 1972; however, DDT and its breakdown products
DDD and DDE have high adsorption and very low solubility and biodegradability, making them
very persistent in the environment. In a 1993 NJDEP report entitled “A Summary of Selected
Soil Constituents and Contaminants at Background Locations in New Jersey”, DDT was detected
in background samples of surface soil (collected up to 12 inches below ground surface) ranging
from 0.005 to 4.61 mg/kg, with an arithmetic mean of 0.0789 mg/kg. The corresponding DDE
concentrations ranged from 0.002 to 1.77 mg/kg, with an arithmetic mean of 0.0658 mg/kg
(NJDEP, 1993).

Explosives Compounds

As mentioned previously, explosives were not previously evaluated at AOC 1, but were retained
as COPCs due to the proximity of AOC 1 to the former Ammunition Bunkers and potential for
disposal of explosives-contaminated containers.

When released to water, explosives compounds (such as TNT and PETN) absorb to suspended
solids and sediment. PETN, RDX, and TNT are unlikely to volatilize from soil. Hydrolysis (in
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fresh water) is not an important fate process for these compounds; however, RDX has been
shown to hydrolyze in sea water. RDX also degrades in direct sunlight (HSDB, 2012). PETN may
biodegrade in the environment (HSDB, 2010d). TNT is known to be readily reduced under
anaerobic conditions (HSDB, 2007).

Metals

A variety of metals have been detected above comparison criteria in the soil and groundwater
at AOC 1. Metals such as aluminum, arsenic, cadmium, chromium, cobalt, iron, lead, and
mercury occur naturally in the earth’s crust and may be attributed to the mineralogy of the
underlying geologic units. The presence of metals such as iron may also be the result of the
corrosion of metallic debris in the Abandoned Dumping Station.

Aluminum is the most abundant metallic element, making up approximately 8 percent of the
earth’s crust. As such, aluminum compounds are typically found as a result of the weathering
of rocks and minerals (HSDB, 2005). The median background aluminum concentration in the
urban coastal plain environment is 6,200 mg/kg (Sanders, 2003). The maximum concentration
of aluminum detected in soil during the Ogden (1998) study was 5.140 mg/kg from boring
location DS-B4, which was well below screening criteria. Arsenic occurs most often as a
compound with sulfide and other minerals (HSDB, 2009]. Chromium is most stable in the
trivalent state (HSDB, 2016a). Cobalt is often found in association with nickel or arsenic (HSDB,
2017). Cobalt is unlikely to bioaccumulate in the food chain. Lead is typically transformed to
organic complexes in the environment (HSDB, 2016b). Mercury and lead become strongly
sorbed to organic materials and accumulate in sediments and plant and animal tissue.

When released to the environment, metals tend to sorb to soil, sediment, and other organic
materials. They also cannot be degraded or detoxified [Federal Remediation Technologies
Roundtable (FRTR), 2007], but can change valence state and become more stable.

5.2.5 Contaminant Migration

Contaminant migration can occur through advection, dispersion, diffusion, volatilization, and
sorption. Due to the chemical properties of the AOC 1 contaminants and time elapsed since
potential releases of contamination, dispersion, diffusion, and volatilization would not be
considered significant contributors to contaminant migration.

SVOCs

The types of SVOCs (primarily PAHs) observed in the soil at AOC 1 could be bound to more
highly organic soil and sediment particles, but in the sandy conditions at the site are more likely
to migrate via advective transport (bulk movement) with the flow of surface water or
groundwater.
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Pesticides

In general, pesticide compounds are immobile, resistant to biodegradation, and likely to
become bound to soil and sediment particles in the water column (HSDB, 2010a, 2010b, and
2010c).

Explosives Compounds

PETN and TNT have low mobility in soil (HSDB, 2007 and 2010d); whereas, RDX has high to
moderate mobility (HSDB, 2012). Explosives compounds are more likely to migrate via
advective transport in surface water and groundwater.

Metals

Most of the metals observed in the sandy soil at AOC 1 would migrate via advective transport
(bulk movement). Desorption is dependent on the solubility of the individual chemical and pH
of the soil. For example, arsenic is more mobile in soil at high pH (HSDB, 2009). Soluble
inorganic arsenate is more thermodynamically stable in water than arsenite (HSDB, 2009).
Aluminum is highly soluble at low pH (HSDB, 2004). The most common valence states of
chromium are Il and VI (hexavalent chromium or chromate). Hexavalent chromium rarely
occurs in nature, trivalent chromium is more stable and is the predominant state found in soils.
Trivalent chromium has low solubility and low mobility in soil (HSDB, 2016a). At pHs below 5,
trivalent chromium forms a stable complex with water; whereas, at pHs above 9 negatively
charged hydroxides are formed. In contrast, hexavalent chromium is relatively soluble and
mobile (HSDB, 2016a). At pHs below 6 to 7, cadmium desorbs from soil (FRTR, 2007). Lead
compounds have limited mobility when released or deposited on soil (HSDB, 2016b). In
contrast, mercury is very mobile in the environment. Volatile forms of mercury evaporate to
the atmosphere, while solid forms of mercury partition to particulates (FRTR, 2007).

5.3 Development of the Preliminary CSM

A preliminary CSM was developed for the Site, based on Bluestone’s review of historical records
and published reference documents, including: i) nature and extent of contamination from
previous investigations (Section 2.0); ii) physical characteristics of the Site (Section 4.0); iii)
contaminant fate and transport (Section 5.2); iv) land use and ecological setting (Section 5.3.1);
and, v) exposure pathway analysis (Section 5.3.2). The CSM for human receptors is provided as
Figure 5-1. The CSM for ecological receptors is provided as Figure 5-2. Details of the potential
human and ecological receptors and pathways are provided in Section 9.0.

5.3.1 Current and Future Land Use and Ecological Setting

The current and future land uses and ecological settings for the Abandoned Dumping Station
(AOC 1) are provided below. These assumptions are carried throughout the Expanded Technical
Memorandum.

The Abandoned Dumping Station (AOC 1) is located on the USCG Training Center Cape May
along the inlet shoreline; there is no public access. Occasional bird-watching groups visit the
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area (adult recreational visitors — guided access only). Although there are no known disposal
records, it is believed that the Abandoned Dumping Station (AOC 1) was used primarily for the
dumping of municipal waste.

Substantial shoreline erosion has reduced the land-area of AOC 1. The remaining area is
undeveloped shoreline. No buildings are located on-site and the construction of buildings on-
site is not feasible because of the location along the shoreline within the intertidal zone and
within the area commonly inundated during king tides and storm surges. Land use is expected
to remain unchanged in the future.

Groundwater at the Site is not currently used as drinking water and is not expected to be used
as a drinking water source because of saltwater intrusion. The Abandoned Dumping Station
(AOC 1) is inundated with ocean water ten times per year and much of the area is saturated
two times a day, at high tide. During the previous investigation, groundwater was encountered
at less than 4 ft bgs at the Abandoned Dumping Station (Ogden, 1998).

Terrestrial habitats at AOC 1 are of poor quality, are relatively small (less than 0.5 acres), and
are dominated by invasive species typical of ruderal habitat. A more detailed presentation of
the ecological setting at AOC 1 is provided in Section 9.0.

5.3.2 Potential Human and Ecological Pathways

In general, an exposure pathway consists of the following components:
Source and mechanism of chemical release to the environment;
Environmental transport medium;
Point of contact with the contaminated medium (exposure point); and,
Exposure route at the exposure point.

If all four components are present (or potentially present), the pathway is considered complete
(or potentially complete). Each pathway defines a unique mechanism by which potential
human and ecological receptors are directly or indirectly exposed to contamination.

Potential source areas are discussed in Section 5.1. Release mechanisms and contaminant
migration (transport) associated with AOC 1 are summarized in Section 5.2.2. Media of
concern for human receptors include surface soil, subsurface soil, sediment, and groundwater.
Media of concern for ecological receptors include surface soil and sediment.

Potential Human Health Receptors and Exposure Routes
Section 9.0 provides details of the human health exposure pathway analysis. Below is a brief
summary of the identified potential receptors and exposure routes.
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Identified potential receptors include:

Current recreational visitors (adult recreational visitors — guided access only),
Current adolescent trespassers, and
Potential future construction workers.

Recreational visitors may be exposed to contaminants in surface soil through ingestion and
dermal contact. Adolescent trespassers may be exposed to contaminants in surface soil and
sediment through ingestion and dermal contact. Construction workers may be exposed to
contaminants in surface and subsurface soil (0 to 10 ft bgs, or to the water table) through
ingestion and dermal contact and shallow groundwater through dermal contact and through
inhalation of volatiles in trench air. Particulates in ambient air (dust arising from surface soil or
subsurface soil during excavation activities) could also be a potential exposure medium
(through inhalation). These pathways are considered potentially complete.

Potential Ecological Receptors and Exposure Routes

As with the human health risk assessment, Section 9.0 provides a more detailed discussion of
ecological pathways to be considered when assessing ecological risk potential at AOC 1. There
are two small areas within AOC 1 that are of potential concern for ecological receptors: the
approximately 0.5-acre vegetated area in the eastern portion of AOC 1 and the narrow segment
of beach (approximately 200 ft long) located west of the vegetated area (see Figure 2-1). The
remaining portions of AOC 1, primarily underwater, are extremely dynamic and have been
subject numerous storm and tidal events that resulted in a biotic zone whose current
characteristics cannot be attributed to historical DoD activity in the area.

Consideration for exposure pathways of potential concern is provided in Figure 5-2 and
recommendations for the need for further ecological risk evaluation are presented. A more
detailed discussion of the receptor considered for the screening-level ecological risk assessment
is provided in Section 9.2.

Due to the limited likelihood of exposure of ecological receptors at AOC 1 to contamination

resulting from historical DoD dumping activities that occurred over 40 years ago, a complete
ecological exposure pathway of concern is not present.
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6.0 DATA QUALITY OBJECTIVES

The Data Quality Objective (DQO) Process has been used to develop a sampling design for AOC
1. This process began with the evaluation of potential exposure pathways and exposure
scenarios for development of the preliminary CSM in Section 5.0. The seven steps in the DQO
Process (EPA, 1993) are presented below.

1. State the Problem

Identify the Decisions/Goals of the Study
Identify Inputs to the Decision

Define the Study Boundaries

Develop a Decision Rule/Analytic Approach
Specify Limits on Decision Errors

Optimize the Design for Obtaining Data

NoUukAEwWwN

Step 1: Contamination may have been released to surface soil, subsurface soil, sediment, and
groundwater because of historical activities at AOC 1. Metals (including aluminum, arsenic,
chromium, lead, and nickel) and pesticide compounds (including DDT and DDE) may pose a risk
to human and ecological receptors.

Steps 2 through 5: Flowcharts outlining the general approaches for the Human Health Risk
Assessment (HHRA) and Screening-Level Ecological Risk Assessment (SLERA) are presented in
Section 9.0. Throughout the risk assessment process, the team will look for potential data gaps
that if filled, will help to reduce uncertainty.

The major components of the Rl are provided below:

Conduct Multi-Media Sampling. Collect data representative of human and ecological
exposures and determine if contaminants are present above available human health
and ecological screening criteria in surface soil, subsurface soil, sediment, and
groundwater.

Perform a Screening Level HHRA. If human health screening criteria are exceeded in
any of the media of concern, proceed to Refined Screening Level HHRA.

Perform a Refined Screening Level HHRA. If the Refined screening Level HHRA
indicates risks exceeding target risk thresholds proceed to Baseline HHRA.

Perform a Baseline HHRA. If necessary, proceed to the Baseline HHRA, determine if
contamination poses risks exceeding target risk thresholds to construction workers,
adolescent trespassers, and recreational visitors.

Perform a SLERA. If complete ecological risk assessment pathways are identified
during the problem formulation, initiate the SLERA process.
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Steps 6 through 7: Uncertainty is evaluated throughout Rl data collection and validation.
Throughout the Rl and risk assessment development, there are opportunities to address data
gaps and to optimize the sampling plan.
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7.0 DATA GAPS IDENTIFICATION
Five potential data gaps were identified for the Abandoned Dumping Station (AOC 1), based on
the historical records review and site visit:

Data Gap #1 — Characterization of Potential Buried Waste: During the site visit,
Mr. Hajduk (TRACENCM) mentioned that drums may have been buried at the
Abandoned Dumping Station (AOC 1). Aerial photographs indicate that wastes were
historically dumped at the surface. However, there are no disposal records and no
indication that previous geophysical investigations or test pit excavations have been
conducted for verification.

Data Gap #2 — Soil and Sediment Sampling: There were no contaminants detected
above current EPA industrial RSLs in soil at the Abandoned Dumping Station (AOC 1);
however, low levels of DDE and DDT exceed current Eco-SSLs in one soil sample (DS-B4-
SS-01, at a depth of 0-2 ft bgs). DDT, DDE, and total metals (aluminum, arsenic,
cadmium, chromium, cobalt, iron, lead, and mercury) were detected above current
MCLs and/or tap water RSLs in groundwater. The detections of the pesticides DDT and
DDE were isolated and just above the Eco-SSLs, thus may not warrant further
investigation. Sediment was not collected during the previous investigation.

Data Gap #3 — Monitoring Wells: The Site Survey Summary Sheet dated 19 September
1994 (USACE, 1994b) included a figure with four monitoring wells labeled in and around
the Abandoned Dumping Station (AOC 1) (provided in Appendix G).

The Project Summary Sheet dated 8 May 1995 (USACE, 1995a) proposed installation of
four monitoring wells and a soil gas survey at the Abandoned Dumping Station (AOC 1),
as well as soil sampling at the two Former Firing Ranges (AOCs 2 and 3). However, it
appears that permanent monitoring wells may never have been installed within AOC 1.
Instead, Ogden conducted a Geoprobe® investigation and collected groundwater
directly from the soil borings in October 1997.

There were no monitoring wells observed at AOC 1 during the site visit in October 2018.

Data Gap #4 — Insufficient Background Data: Previous investigations did not include
background sampling for soil, sediment, or groundwater. AOC 1 is located in an
undeveloped area of the Site; however, it will be a challenge to identify uncontaminated
areas outside the influence of the Site.

Data Gap #5 — Unexploded Ordnance (UXO): The INPR for Cape May indicated that
there were eleven formerly used ammunition bunkers and two former firing ranges
located along the shoreline of the Site. While outside the purview of this FUDS HTRW
project, the historical observation of small caliber bullets along the southern shoreline
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and former storage of ammunition in the bunkers on the Site, suggests that there may
be a potential for encountering UXO during intrusive activities at AOC 1.

Mr. Hajduk (TRACENCM) also provided a UXO awareness brief to the site team, prior to

entering AOC 1 during the site visit; which suggests that UXO support may be required
during intrusive activities in this area.
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8.0 RECOMMENDATIONS TO ADDRESS DATA GAPS

The approaches for addressing the five data gaps discussed in Section 7.0 are discussed in this
section and summarized in Table 8-1. A phased-approach is recommended for the RI as
discussed below.

8.1 Data Gap #1 — Characterization of Potential Buried Waste
Recommendation: Conduct geophysics to define the onshore and off-shore areal limits of AOC 1
and conduct test pits to determine the nature and extent of the onshore subsurface waste.

Geophysical Investigation

A geophysical survey is proposed for the initial phase of the investigation, to locate potential
buried containerized waste and metallic debris (Figure 8-1). The area for the geophysical
survey includes approximately 0.9 acres off-shore and 1.76 acres onshore. The land survey will
begin with an Electromagnetic (EM) survey, using EM-61 and/or EM-31 systems.
EM-61 equipment has higher target resolution and is less susceptible to interference
from ground or overhead sources, but its sensing capability is limited to depths of
approximately 12 ft bgs. EM-31 has lower target resolution but can detect larger
anomalies to depths of approximately 20 ft bgs. Method selection will be made based on site
conditions and potential sources of interference. Ground Penetrating Radar (GPR) will be used
to further characterize identified anomalies. Both methods are susceptible to interference
from metallic objects, including cars and utility or overhead lighting poles.

The land surveys will be conductedin accordance with EM 1110-1-1802 Geophysical
Exploration for Engineering and Environmental Investigations (USACE, 1995b) and American
Society for Testing and Materials (ASTM) Method D6429 Standard Guide for Selecting Surface
Geophysical Methods (ASTM, 2011). Location control will be provided using differential Global
Positioning System (GPS), to ensure GIS-compatible mapping. The data will be recorded in
the instrument’s memory and transferred onto a laptop computer in the field. The data will be
contoured and overlain on site base maps.

An aerial magnetometry survey using an Unmanned Aircraft System (UAS, or “drone”) is
recommended for the off-shore portions of AOC 1. The U.S. Army Engineer Research and
Development Center’s (ERDC’s) Environmental Lab is currently developing in-house UAS
capabilities. Commercial services are also available. All drones greater than 0.5 pounds must
be registered with the Federal Aviation Administration (FAA), and they cannot exceed 55
pounds. Permission will be required from TRACENCM prior to the performance of the aerial
survey. As with the land surface geophysical survey, location control will be provided using
differential GPS, to ensure GIS-compatible mapping, data will be recorded in the instrument
memory and transferred to field laptop, and the data will be contoured and overlain on site
maps.
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The results of the geophysical investigation will be used to select locations for test pits and to
confirm the proposed locations and depths for the soil borings and new monitoring wells within
AOC 1.

Test Pits

A total of three test pits are proposed within the boundaries of the Abandoned Dumping
Station (AOC 1) to determine the nature and extent of the buried debris. The locations of test
pits will be field determined, based on the results of the geophysical investigation. Soil within
the test pits will be described in accordance with ASTM D2487-17 (Standard Practice for
Classification of Soils for Engineering Purposes — Unified Soil Classification System) (ASTM,
2017), and any debris observed within the test pits will be noted in the field log.

Up to five soil samples will be collected from each test pit (one from each of the four side walls
in each pit and one from the floor of each pit) for chemical analysis. Due to the unknown
nature of the waste within the Abandoned Dumping Station (AOC 1), soil samples will be
analyzed for TCL SVOCs [EPA Method 8270, with selected ion monitoring (SIM) for low-level
PAHs], pesticides (EPA Method 8080), explosives (EPA Methods 8330B), and TAL metals (EPA
Method 6010/6020 and EPA Method 7471 for mercury).

8.2 Data Gap #2 - Soil and Sediment Sampling

Recommendation: Conduct additional soil sampling (surface and subsurface) to confirm
whether contaminants found in groundwater contaminants remain in site soil. Include metals
and pesticides as COPCs for soil, along with other potential site-related contaminants (such as
SVOCs and explosives compounds). Collect subsurface soil samples from up to five soil borings
at the Abandoned Dumping Station (AOC 1), at locations selected based on the results of the
geophysical survey. Collect up to 15 surface soil and 15 sediment samples.

Subsurface Soil

During the second phase of the investigation, up to five soil borings will be collected using a
Direct Push Technology (DPT) rig. During the Ogden investigation, groundwater was
encountered at a depth of less than 4 ft bgs at AOC 1. As a result, two soil samples have been
proposed for chemical analysis from each DPT boring during the RI: one shallow sample (from 1
to 2-ft bgs) and one deeper sample (from approximately 2 to 4-ft bgs). Subsurface soil samples
will not be collected below the water table. The two samples collected per boring will aide in
defining the extent of contamination both horizontally and vertically. By collecting a minimum
of 10 subsurface soil samples (i.e., two from each of five borings), an adequate data set is
available for the calculation of 95% Upper Confidence Limits (UCLs), using EPA’s ProUCL
statistical software.

The DPT rig will be used to hydraulically advance a small diameter (2 to 3-inch outside
diameter) stainless steel core barrel lined with acetate sleeves for sample collection. The core
barrel contains a retractable drive point that is pushed to sampling depth. Once the top of the
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sampling depth is reached, the drive point is retracted, the core sampler is driven further, and
soil is collected within the acetate liners installed within the empty stainless steel core barrel.
As the final sample depth is reached; the core barrel is extracted. This process will repeat as soil
samples are collected from each boring location to provide a continuous profile.

Drilling logs will be completed in accordance with USACE Engineer Manual 1110-1-4000,
Monitoring Well Design, Installation, and Documentation at Hazardous Toxic and Radioactive
Waste Sites (USACE, 1998). Soils will be described in accordance with ASTM D2487-17
(Standard Practice for Classification of Soils for Engineering Purposes — Unified Soil Classification
System) (ASTM, 2017). Each log will include general information regarding the drilling
contractor, boring location, drilling method, borehole depth and diameter, weather conditions,
depth to groundwater, ground surface elevation, description of samples collected (i.e., soil
type, color, and moist/dry), organic vapor analyzer (OVA) readings, and field notes.

At locations where groundwater monitoring wells will not be installed, soil cuttings will be
placed back into the borehole from which they were removed unless the soil is visibly
contaminated. Any removed contaminated soil must be covered and protected from rainfall.
Erosion control measures will be required around the removed contaminated material, until it
can be containerized and removed from the Site. Bentonite will be used to finish backfilling the
hole.

Subsurface soil samples will be analyzed for TCL SVOCs [EPA Method 8270, with SIM for low-
level PAHs], pesticides (EPA Method 8080), explosives (EPA Method 8330B), and TAL metals
(EPA Method 6010/6020 and EPA Method 7471 for mercury). Additional physical parameters
[including grain size, total organic carbon (TOC), cation exchange capacity (CEC), oxidation
reduction potential (ORP), pH, and moisture content] will be obtained as additional lines of
evidence to support the discussions of fate and transport and risk assessment.

Surface Soil

During the second phase of the investigation, and as determined by the outcome of the
geophysical investigation, discrete (grab) surface soil samples will be collected at up to 15
locations within the limits of the Abandoned Dumping Station (AOC 1). As discussed above for
subsurface soil, a minimum of 10 surface soil samples will be required for statistical analysis
using ProUCL. Additional samples have been proposed for areal coverage. Five of the 15
samples will be collocated with the subsurface soil borings, to provide a complete vertical
contaminant profile.

Surface soil will be collected manually using a stainless-steel hand trowel or stainless-steel hand

auger, at a depth of approximately 0 to 12 inches bgs. Surface soil samples will be analyzed for
the same suite of analytical and physical parameters listed above for subsurface soil.
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Sediment

During the second phase of the investigation and as determined by the outcome of the
geophysical investigation, sediment samples will be collected at up to 15 locations within the
limits of the Abandoned Dumping Station (AOC 1). Similar to surface soil, a minimum of 10
sediment samples will be required for statistical analysis using ProUCL; however, additional
samples have been proposed for areal coverage.

Sediment samples will be obtained from a depth of 0 to 6 inches bgs (and not covered by more
than 1-2 ft of surface water at mid-tide) using a Petit Ponar grab sampler, or equivalent. The
sediment samples will be analyzed for the same suite of analytical and physical parameters
listed above for surface soil.

8.3 Data Gap #3 — Monitoring Wells

Recommendation: Determine if any permanent monitoring wells have been installed previously
at AOC 1. If there are no existing monitoring wells, or they are not in a condition suitable for
chemical sampling, install up to five new site monitoring wells.

No monitoring wells were observed at AOC 1 during the site visit and it is not clear from the
existing reports if permanent monitoring wells were installed. If any existing monitoring wells
remain in the vicinity of the Abandoned Dumping Station (AOC 1), they should be inspected
during the initial phase of the Rl to determine if they can be used for a groundwater elevation
survey. Since the wells would be at least 20 years old, it is unlikely that they would be suitable
for groundwater sampling.

During the second phase of the investigation, up to five new groundwater monitoring wells will
be installed at AOC 1, collocated with the soil borings at locations selected based on the results
of the geophysical investigation.

The groundwater encountered at AOC 1 during previous investigations may be perched
groundwater, due to the decreased hydraulic conductivity of the underlying Meadow Mat. Care
should be taken in drilling through the Meadow Mat, as contamination present in the overlying
sand may be dispersed to the Meadow Mat or to underlying units. Drilling logs and well
completion diagrams will be completed in accordance USACE Engineer Manual 1110-1-4000, as
discussed above for subsurface soil sampling. The well specifications will include the screen
and casing diameter, total depth of the well, screened interval, sand pack interval and type of
sand used, bentonite seal interval, grout interval, and well finishing specifications (protective
casing, concrete pad, and bumper guards). In addition, the method of well development and all
recorded parameters (volume of groundwater removed from the well, and standards
measurements such as depth to water, turbidity, pH, temperature, etc.) will be noted.
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Groundwater samples will be collected from the newly installed monitoring wells. Due to the
unknown nature of the potential buried waste materials, the groundwater samples will be
analyzed for TCL SVOCs [EPA Method 8270, with SIM for low-level PAHs], pesticides (EPA
Method 8080), explosives (EPA Method 8330B), and TAL metals (EPA Method 6010/6020 and
EPA Method 7470 for mercury). Depending on the results of the first round of groundwater
sampling, a second round may be proposed to evaluate seasonal impacts on groundwater
quality.

8.4 Data Gap #4 — Background Sampling
Recommendation: Perform a background study for soil, sediment, and groundwater.

The RI Contractor will coordinate with TRACENCM to identify appropriate locations for
background sampling in uncontaminated areas outside the influence of AOC 1, with similar
physical conditions (soil type, soil color, vegetative cover, forest canopy, drainage, elevation,
etc.). The Site is heavily developed and was historically utilized as an airfield, so it will be a
challenge to find appropriate background locations on the USCG property. Separate rights of
entry will be needed if sampling off-site.

Background surface soil and sediment samples will be collected and analyzed in the same
manner as the AOC 1 samples, from up to five background locations per media. However, based
on discussions with the USACE Project Delivery Team (PDT) on 13 November 2018, it may not
be feasible to locate unimpacted areas suitable for sediment sampling in this region.

Background samples for subsurface soil will be obtained from the borings selected for the
installation of two upgradient background monitoring wells. Background subsurface soil
samples will be analyzed for the same suite of parameters as the AOC 1 samples.

If appropriate locations cannot be located for background soil sampling, regional or U.S.
background may be obtained from the following sources:

Environmental Assessment and Risk Analysis Element, Research Project Summary:
Ambient Levels of Metals in New Jersey Soils (NJDEP, 2003)

Geochemical and Mineralogical Data for Soil of the Conterminous United States (USGS,
2013)

Regional or U.S. background may not be available for sediment or groundwater.

8.5 Data Gap #5 — Unexploded Ordnance
Recommendation: Contact TRACENCM to determine if UXO support is required during intrusive
activities at AOC 1 (i.e., soil boring, well installation, and soil/sediment sampling).
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According to Mr. Hajduk, no UXO has been found during construction activities at TRACENCM;
however, two inert rounds were found once on the beach after a severe erosional event. UXO
support was not used during the installation of the sheet piling adjacent to the perimeter road
near the Abandoned Dumping Station (AOC 1), or during the removal action at the Former
Firing Range (Hajduk, 2018).
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9.0 RISK ASSESSMENT APPROACH

This section describes the general approaches that are recommended to estimate the potential
risks to human and ecological receptors potentially exposed to contamination present in site
groundwater, soil, and sediment. The approaches are based on the current and reasonably
anticipated future uses of AOC 1 and site-specific preliminary problem formulation and
exposure pathway analyses.

9.1 Human Health Risk Assessment
The HHRA is an iterative process involving four steps:
Preliminary Problem Formulation and Exposure Pathway Analysis,
Screening Level HHRA,
Refined Screening Level HHRA, and
Baseline HHRA.

Following the review of the approach to the HHRA in Section 9.1.1, Section 9.1.2 provides a
site-specific preliminary problem formulation and exposure pathway analysis.

9.1.1 General Approach to the HHRA

A flowchart outlining the general approach for the HHRA is presented as Figure 9-1. The
flowchart not only identifies when additional assessment is required, but also highlights
decision points when one can exit the process leading to a finding of No Further Action
Required. Associated notes explain each consideration and decision point and explain site-
specific considerations.

Preliminary Problem Formulation and Exposure Pathway Analysis

The initial step in the process is the preliminary problem formulation and exposure pathway
analysis. This step is completed through development of the preliminary CSM (Section 5.3,
Figure 5-1). If there are no potentially complete pathways, no further risk assessment is
needed. If potential pathways exist, available data are reviewed to determine whether data are
sufficient to proceed with an HHRA.

For AOC 1, available data have been determined to be insufficient and further Rl sampling is
recommended. Following Rl sample collection, analysis, and data validation, the new data will
be reviewed for completeness, representativeness, and adequate data quality for risk
assessment purposes. If data are sufficient, the process will proceed toward the screening level
risk assessment. Data will be compiled and compared to background concentrations. If DoD-
related contamination is present at concentrations exceeding background levels, a Screening
Level HHRA will be performed. A preliminary human health risk assessment problem
formulation and exposure pathway analysis is presented following this discussion of the steps
of the HHRA process.
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Screening Level HHRA

In the Screening Level HHRA (the data evaluation and hazard identification portion of the
HHRA), data are compiled and compared to risk-based screening levels. If all concentrations fall
below these conservative screening levels, no further human health risk assessment is
necessary. The Screening Level HHRA also evaluates the data for the presence of areas of high
concentration that could be addressed through an interim removal action. If areas of high
concentration are apparent that are likely to drive risk, an interim removal action will be
considered prior to completion of the risk assessments. Receptors, exposure pathways, and
land uses that were not evaluated in the Screening Level HHRA or which had COPCs exceeding
screening levels or COPCs without screening levels will be carried forward into the Refined
Screening Level HHRA.

Refined Screening Level HHRA

The Refined Screening Level HHRA will use exposure point concentrations and conservative
scenarios (a recreational visitor, trespasser. and a construction worker) and a risk ratio
approach to calculating individual COPC hazard quotients (HQs) and cancer risks, as well as
cumulative hazard indices (HIs) and cancer risks. Cancer Risks from multiple COPCs are
considered additive. Non-cancer health hazards from multiple COPCs exceeding target
threshold of 1 should be refined to present target organ and target system specific Hls. If no
risks in excess of target risk thresholds are identified, a Baseline HHRA is not needed. If there
are risks in excess of target risk thresholds, site-specific lines of evidence and site-specific
refinements of exposure factors will be reviewed and applied as appropriate. An uncertainty
analysis will be performed. With consideration of uncertainties, if risks in excess of target risk
thresholds remain, the PDT will determine whether those scenarios with risks in excess of
target risk thresholds need to be included in a Baseline HHRA.

Baseline HHRA

The Baseline HHRA consists of Data Evaluation/Hazard Identification, Exposure Assessment,
Toxicity Assessment, Risk Characterization, and an Uncertainty Analysis. If initial estimated risks
exceed target risk thresholds, risk assumptions will be revised using available site-specific
information and risks will be re-calculated. Once a Baseline HHRA has been completed, review
of the results with consideration of the inherent uncertainties is critical to risk management
decisions regarding the need for remediation and progress to a Feasibility Study.

9.1.2 Site-Specific Preliminary Human Health Problem Formulation and Exposure Pathway
Analysis
In general, an exposure pathway consists of the following components:

Source and mechanism of chemical release to the environment;
Environmental transport medium;
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Point of contact with the contaminated medium (exposure point); and,
Exposure route at the exposure point.

If all four components are present (or potentially present), the pathway is considered complete
(or potentially complete). Each pathway defines a unique mechanism by which potential
human and ecological receptors are directly or indirectly exposed to contamination.

Potential source areas are discussed in Section 5.1. Release mechanisms and contaminant
migration (transport) are summarized in Section 5.2.2. Media of concern for human receptors
include surface soil, subsurface soil, sediment, and groundwater. This section discusses the
potential human exposure routes.

Problem formulation/exposure pathway analysis includes:
A review of land use (both current and anticipated future uses);
Review of site history and historical data;

Development of a preliminary CSM, which includes describing the source of
contamination, the transport and release mechanisms, the exposure media, the
exposure routes, and the potentially exposed populations; and,

Identification of potential exposure media, COPCs, and receptors. Consider land-use
restrictions in determining potential future receptors. If no land-use restrictions are in
place, even if current land-use is non-residential, consider hypothetical future residents.
If land-use restrictions are in place for a particular scenario, no further assessment of
that scenario is needed. Eliminate any receptor/medium not present or potentially
present under reasonably foreseeable future land use.

Land Use

The Abandoned Dumping Station (AOC 1) is located on the USCG Training Center Cape May
along the inlet shoreline; there is no public access. Occasional bird-watching groups visit the
AOC (adult recreational visitors — guided access only). Substantial shoreline erosion has reduced
the land-area of the AOC. The remaining area is undeveloped shoreline. Land use is expected to
remain unchanged in the future.

Site History
Site history and historical data indicate a potential release of DoD related contaminants in

groundwater at AOC 1. AOC 1 is an abandoned dumping station; however, details regarding
disposal history have not been found in the historical records. Although there are no disposal
records, it is believed that the AOC was used for the dumping of municipal waste. A geophysical
survey is recommended to rule out the presence of drums or UXO and determine extent of
debris underwater. Section 2.1 of this Technical Memorandum describes findings of historical
investigations and identified COPCs. Concentrations of pesticides and metals greater than
screening levels have been found in groundwater at AOC 1. Concentrations of DoD-related

47



O 00N O U A WN -

R R R R R R R R R R
O 0O NO Ul D WNRER O

A D W W W W W W WwWwWwWwwWwWNNNDNNNDNDNDNDNDNDNDN
P O WO NOOUL b WNPEFEFOOVUOWNOULLPEAEWDN - O

Expanded Technical Memorandum February 2019
Former Naval Air Station Cape May, Cape May, NJ Final

contaminants greater than screening levels and background have not been found in soil at AOC
1 to date. Preliminary COPCs include pesticides and metals in groundwater. Further sampling of
surface soil, shallow groundwater, subsurface soil above the water table, and sediment 0-6
inches in depth and not covered by more than 1-2 ft of surface water at mid-tide is
recommended with analysis of SVOCs [including polycyclic aromatic hydrocarbons (PAHSs)],
pesticides, metals, and explosives. COPCs will be further refined as the project progresses.

Preliminary CSM

A preliminary CSM is provided as Figure 5-1. Sources and transport mechanisms are described
in Section 5.0. Potential exposure media include soil, sediment, surface water, groundwater,
and air. Figure 5-1 illustrates the recommended potential human health receptors and
exposure routes based on available information.

Potential Human Health Receptors and Exposure Routes

The following preliminary identification of human exposure pathways is based on historical
data. A re-assessment of potential human exposure pathways will be needed after completion
of the Rl data collection and analysis.

Identified potential receptors include:

Current recreational visitors (adult recreational visitors — guided access only);
Current adolescent trespassers; and,
Potential future construction workers.

No land-uses restrictions are in place; however, AOC 1, owned by USCG, is an Abandoned
Dumping Station located on the USCG Training Center Cape May along the shoreline. There is
no public access and no anticipated changes to land use. No buildings are located at AOC 1 and
construction of buildings at AOC 1 is not feasible because of the location along the shoreline
within the intertidal zone and within the area commonly inundated during king tides and storm
surges. Therefore, there is no potential for either current or future residential or industrial land-
use. Substantial shoreline erosion has reduced the land-area of the AOC.

Likely human receptors exposed to soil and sediment at AOC 1 would include recreational
visitors and adolescent trespassers. Occasional bird-watching groups visit AOC 1 and
surrounding areas (adults — guided access only). In addition, construction workers may contact
surface and subsurface soil during excavation work. Recreational visitors may be exposed to
contaminants in surface soil through ingestion and dermal contact. These pathways are
considered potentially complete. Adolescent trespassers may be exposed to contaminants in
surface soil and sediment through ingestion and dermal contact. These soil and sediment
pathways are considered potentially complete. Although trespasser contact with surface water
is also likely, because of the twice daily tidal movement of surface water, contact with site-
related contamination through surface water is unlikely. Therefore, exposures to contamination
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in surface water is not considered a complete pathway. Evaluation of surface water exposure is
not recommended.

Particulates in ambient air (dust arising from surface soil or subsurface soil during excavation
activities) could also be a potential exposure medium (through inhalation). As a conservative
approach, this pathway is considered potentially complete for all receptors exposed to soil.

Groundwater at AOC 1 is not currently used as drinking water and is not expected to be used as
a drinking water source because of saltwater intrusion. The entire Abandoned Dumping Station
(AOC 1) is inundated with ocean water ten times per year and much of the area is saturated
two times a day, at high tide. Therefore, this pathway is considered incomplete.

Groundwater at AOC 1 is shallow. During the previous investigation, groundwater was
encountered at less than 4 ft bgs at the Abandoned Dumping Station (Ogden, 1998). Therefore,
potential dermal contact with shallow groundwater and inhalation of vapors in trench air
during future excavation projects (such as roadwork) would be possible. These pathways are
considered potentially complete; however, since no DoD-related VOCs have been detected in
groundwater to date; the potential groundwater inhalation pathway is considered incomplete
at this time. Potential ingestion of groundwater by construction workers is considered a minor
pathway. Evaluation of this pathway is not recommended. The preliminary CSM (Figure 5-1)
presents the recommended receptors, exposure routes and these complete exposure
pathways.

9.2 Ecological Risk Assessment
The ERA, like the HHRA is an iterative process involving up to four general steps:

Preliminary Problem Formulation

Initial SLERA

Refined SLERA (if needed)

Baseline Ecological Risk Assessment (if indicated in the Refined SLERA).

Figure 9-2 and accompanying notes present the screening-level ecological risk assessment
problem formulation for the Site. The flowchart not only identifies when additional
assessment is required, but also highlights decision points when one can exit the process
leading to a finding of No Further Action Required. Associated notes describe each
consideration and decision point and explain site-specific considerations. Each of the general
steps is described below.

9.2.1 Preliminary Problem Formulation

The problem formulation represents the initial step in a SLERA where the risk assessment
objectives are stated, the problem is defined in the form of a preliminary conceptual site model
(CSM — see Figure 5-2), and the approach for analyzing and characterizing the ecological risk is
determined. The problem formulation includes: (1) definition of the study area and the

49



O 00 N O U B WN -

A D D W W WWWWWWWWNDNDNDNNDNNNNNRRRPRPRRRRRRPRPR
N P, O OO NO UL, WNPFPOOVWOONOULEE, WNPEPROOOLONO UL WNPREL O

Expanded Technical Memorandum February 2019
Former Naval Air Station Cape May, Cape May, NJ Final

characterization of the exposure setting for identification of potentially exposed habitats and
associated flora and fauna; (2) development of information related to contaminant migration,
sequestration, and exposure potential including uptake and trophic transfer of bioaccumulative
chemicals (i.e., CSM); (3) selection of assessment endpoints relevant to community structure
and function; and, (4) identification of measurement endpoints. The CSM presented in Figure
5-2 provides a detailed evaluation of exposure pathways and receptor groups that are
considered for the ecological risk assessment.

Ecological Setting

The Abandoned Dumping Station (AOC 1) is approximately 2 acres in size and is located on the
eastern shoreline of NAS Cape May adjacent to the Cape May Inlet (see Figure 2-1). The
terrestrial portion of AOC 1 is comprised of two distinct habitats: a roughly 200 ft sandy inter-
tidal zone and a 0.4-acre vegetated area located in the southern portion of the site. The sandy
inter-tidal zone varies in width from 15 -30 ft and is bordered on the land side by a narrow strip
of American beach grass (Ammophila breviligulata) and an access road. The inter-tidal zone is
highly dynamic ecosystem that is underwater during high tides and storm events, and
frequently experiences significant erosion and scouring. The vegetated area in the southern
portion of the site is ruderal in nature and is dominated by phragmites (Phragmites australis),
Johnson grass (Sorghum halepense), sheep sorrel (Rumex acetosella), curly dock (Rumex
crispus), seaside goldenrod (Solidago sempervirens), American beach grass, seaside spurge
(Euphorbia polygonifolia), ragweed (Ambrosia spp.), and bull thistle (Cirsium vulgare). This
portion of the site is also somewhat dynamic in that it is flooded daily during high tides, but
does not experience erosion and scouring on a daily basis. The substrate for both habitats is
composed predominantly of sand.

Due to their size and limited vegetation cover, the habitats present do not support diverse
semi-aquatic or terrestrial wildlife communities. The most frequently observed resident species
are fiddler crabs (Uca spp.), sand crabs (Pagurus arcuatus), and ghost crabs (Ocypode
quadrata); in addition, the sandy beach portion of the site historically has served as a
horseshoe crab (Limulus polyphemus) spawning area. Therefore, the site also may serve as a
limited feeding area for shorebirds during their spring migration.

Contaminants of Potential Ecological Concern

There is limited information available regarding the extent and nature of dumping activities at
this site. A study conducted in by Ogden (1998) sampled soil and groundwater for VOCs, SVOCs,
pesticides, PCBs, and metals. No contaminant concentrations in soils exceeded soil criteria and
no concentrations of VOCs, SVOCs, or PCBs were detected in groundwater. Only low-level
detections of DDT and DDE in groundwater were reported above groundwater standards.

Contaminant Fate and Transport
Due to the porous nature of the sand substrate throughout the site; the lack of adsorption
material; the constant flushing of the area by tidal and storm activity; and the dynamic
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movement of sand in and out of the Cape May Inlet (which was dramatically illustrated in the
Data Collection Report (Ogden 1998)); it is likely that most of the contaminant material dumped
at this site over 40 years ago has been redistributed through erosion and downward percolation
and that little if any remains on or near the surface at the site with the possible exception of
larger solids (e.g., metal objects and construction debris).

Potential Receptors and Complete Pathways

The following list provides a summary of each receptor groups for which an exposure pathway
was considered complete and includes justification and recommendations regarding the
disposition of these pathway/receptor combinations in the ecological risk assessment process:

Inter-tidal invertebrate community: Sediment (sand) conditions are also highly dynamic
and cannot be used assess historical DoD-related effects (not assessed further in
ecological risk process);

Soil invertebrate community: The surficial substrate for the site is primarily sand that is
flooded daily with surface sand being removed and/or deposited frequently, in addition,
the “soil” biotic zone is limited in size (aforementioned description) and any community
level effects related to historical DoD activity is likely minimal and not of ecologically
concern (not assessed further in ecological risk process);

Terrestrial plant community: The vegetated portion of the site is roughly 0.4 acres and is
comprised of mostly ruderal and invasive species and not of ecological concern (not
assessed further in ecological risk process);

Wading birds: Area use factors for wading birds are low (< 10%) and exposure to
contamination present in the beach area where they might periodically forage would be
limited (not assessed further in ecological risk process);

Small mammals: The amount of suitable small mammal habitat present in AOC 1 is
limited (approximately 0.4 acres) and frequently flooded, any small mammal exposure
would be limited (not assessed further in ecological risk process); and,

Terrestrial birds: Area use factors would be low and exposure would be limited (not
assessed further in ecological risk process).

Habitat size and the dynamic nature of the sand substrate (especially the sandy shoreline) limits
the resident biotic community present at AOC 1 to a few species and occasional use by
migratory birds and spawning horseshoe crabs. Due to specific spawning requirements of the
horseshoe crab (e.g., moderate beach sloping, sufficient oxygenation of the upper sand layer,
continuous moisture levels sufficient to prevent egg desiccation), the only portion of AOC 1
suitable for horseshoe crab mating and egg laying is the narrow sandy shoreline. Since
horseshoe crabs lay their eggs at a depth of 2-8 inches below the beach surface, it is highly
unlikely that any historical DoD-related contamination could adversely impact the relatively
small number of horseshoe crabs using this portion of the beach for spawning. As presented in
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the prior bulleted section, risk to receptors that feed on horseshoe crab eggs (i.e., wading birds)
would have minimal exposure to any site-related contamination present.

Due to the limited likelihood of exposure of ecological receptors at the site to contamination
resulting from historical DoD dumping activities that occurred over 40 years ago, complete
exposure pathways of concern that warrant continued evaluation in the ecological risk
assessment process are not present and No Further Ecological Risk Assessment activities are
required.

9.2.2 |Initial Screening Level Ecological Risk Assessment

Based on the results of the Problem Formulation, it was determined that no complete pathways
of concern are present at AOC 1 and; therefore, a detailed Initial SLERA is not required.
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Figure 5-1. Former NAS Cape May
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current or future residential or industrial land-use. The Site is remote and has no public access. Therefore, potential receptors are limited to recreational visitors, adolescent trespassers, and construction workers who may make reparis to the existing

roadway or may install erosion control measures.

2 Groundwater is not currently used as a drinking water source and is not expected to be used as drinking water in the future due to tidal intrusion and resulting salinity; therefore, groundwater is considered an incomplete exposure pathway for potable

use of water. No buildings are located on site and construction of buildings on site is not feasible beause of the location along the shoreline within the intertidal zone and within the area commonly inundated during storms. Therefore, there is no

potential for either current or future vapor intrusion. Groundwater is shallow; therefore, potential contact with shallow groundwater during excavation projects would be possible.
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Figure 5-2. Former NAS Cape May
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Figure 9-1a. Former NAS Cape May — Human Health Risk
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Figure 9-1b. Former NAS Cape May — Human Health Risk Refined Screening LeVE| HHRA
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Figure 9-1c. Former NAS Cape May — Human Health Risk Baseline HHRA
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Former NAS Cape May
Abandoned Dumping Station (AOC1)
Human Health Risk Assessment Flow Chart Text
(for Figure 9-1)

This flow chart assumes the site has been deemed FUDS eligible and contaminants of potential
concern (COPCs) present are related to historical use of property by DoD. Red type explains
considerations for Cape May to date.

1. Problem formulation/exposure pathway analysis includes:

a) areview of land use (both current and anticipated future uses),

b) review of site history and historical data,

c) development of a preliminary conceptual site model (CSM), which includes describing
the source of contamination, the transport and release mechanisms, the exposure
media, the exposure routes, and the potentially exposed populations, and

d) identification of potential exposure media, COPCs, and receptors. Consider land-use
restrictions in determining potential future receptors. If no land-use restrictions are in
place, even if current land-use is non-residential, consider hypothetical future
residents. If land-use restrictions are in place for a particular scenario, no further
assessment of that scenario is needed. Eliminate any receptor/medium not present or
potentially present under reasonably foreseeable future land use.

The Cape May site - the Abandoned Dumping Station (AOC 1) - is located on the USCG
Training Center Cape May along the inlet shoreline; there is no public access. Occasional
bird-watching groups visit the AOC (adult recreational visitors — guided access only).
Substantial shoreline erosion has reduced the land-area of the AOC. The remaining area is
undeveloped shoreline. Land use is expected to remain unchanged in the future.

Site history and historical data indicate a release of DOD related contamination at the
abandoned dumping station. Although there are no disposal records, it is believed that the
AOC was used for the dumping of municipal waste. Pesticide and metal contaminants were
found in groundwater. A geophysical survey is recommended to rule out the presence of
drums or UXO and determine extent of debris underwater. Section 2.1 of the Technical
Memorandum describes findings of historical investigations and identified COPCs.

A preliminary CSM is provided in the Technical Memorandum (Figure 5-1). Sources and
transport mechanisms are described in Section 5. Potential exposure media include soil,
sediment, surface water, groundwater, and air. ldentified potential receptors include
current recreational visitors (adult recreational visitors — guided access only), adolescent
trespassers, and potential future construction workers.
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No land-uses restrictions are in place; however, the AOC, owned by US Coast Guard (USCG),
is an Abandoned Dumping Station located on the USCG Training Center Cape May along the
shoreline; there is no public access and no anticipated changes to land use. No buildings are
located on the AOC and construction of buildings on the AOC is not feasible because of the
location along the shoreline within the intertidal zone and within the area commonly
inundated during king tides and storm surges. Therefore, there is no potential for either
current or future residential or industrial land-use. Substantial shoreline erosion has
reduced the land-area of the AOC.

Occasional bird-watching groups visit the AOC (adults — guided access only). There is the
potential for adolescent trespassers.

Groundwater at the AOC is not currently used as drinking water and is not expected to be
used as a drinking water source because of saltwater intrusion. The entire Abandoned
Dumping Station is inundated with ocean water ten times per year and much of the area is
saturated two times a day, at high tide.

Groundwater is shallow. Depth to groundwater at the AOC ranges from 3 to 8 feet bgs.
There is the potential for construction workers to contact shallow groundwater during
excavation work at AOC 1.

Preliminary COPCs include metals and pesticides in groundwater. Analyze soil, sediment,
and groundwater for metals, SVOCs, pesticides, and explosives. COPCs will be further
refined as the project progresses.

2. Are there potentially complete human exposure pathways? That is, is there contaminated
media related to historical use of property by DoD that humans might contact either
currently or in the future? Based on review of above are there people present (now or in
the reasonable expected future) who may contact contaminated media? If not, there is no
need for further human health risk assessment.

At Cape May, there is the potential for complete exposure pathways for recreational
visitors, adolescent trespassers, and future construction workers. Occasional guided adult
bird-watching groups visit the Site. There is the potential for adolescent trespassers. There
is the potential for construction workers to contact shallow groundwater during excavation
work on site. Recreational visitors may be exposed to contaminants in surface soil and dust.
Adolescent trespassers may be exposed to contaminants in surface soil, dust, and sediment.
Construction workers may be exposed to contaminants in surface and subsurface soil (0 to
10 feet bgs or to the water table), dust, shallow groundwater, and volatiles in trench air.

3. Review data to check for data gaps, data quality, data representativeness of exposures.

For Cape May, review of available historical data indicates the need for further
groundwater, soil, and sediment sampling. Cape May is in the Work Plan development
phase. The Technical Memorandum recommends sampling to addresses data gaps, that will
be of sufficient quality for risk assessment, and that will be representative of the identified
potential exposure area. Following collection of these data, further review will be needed to
determine whether the collected data are sufficient to proceed.
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4. Are data sufficient to proceed with the HHRA? Are there sufficient number of samples, from
appropriate media, appropriate locations (representative of exposure areas, capturing most
likely areas of contamination), analyzed for all suspected analytes, appropriate data quality
- QA/QC checks included, adequate detection limits, available appropriate background data,
appropriate sampling methods/ depths, supporting data?

For Cape May, data are currently insufficient to proceed with the HHRA. It appears existing
limited groundwater data were obtained from geoprobe sampling of soil borings over 20
years old. Historical soil/sediment data are also limited. Because of tidal and storm caused
erosion and influence on groundwater and tidal intrusion, historical data is unlikely to
represent current and future conditions. Cape May is in the Work Plan development phase.
The Technical Memorandum recommends sampling to addresses data gaps and meet needs
of the risk assessments — surface soil, shallow groundwater, subsurface soil above the water
table, and sediment 0-6 inches in depth and not covered by more than 1-2 feet of surface
water at mid-tide. Analyze for metals, SVOCs, pesticides, and explosives. Once the samples
are collected and analyzed, review of the newly available data will be needed.

5. If answer to above is no, collect additional data as needed. Then review new datasets to
determine if data is now adequate to proceed.

NA: Cape May project in work plan development phase.

6. Compare maximum site concentrations to mean or median background levels. Consider
statistical comparisons and development of background threshold values (BTVs), for
inclusion in Baseline HHRA if maximum site concentrations exceed background, but are
close.

NA: Cape May project in work plan development phase. Propose background sampling with
analysis for metals, SVOCs, and pesticides in soil and background groundwater with analysis
for metals and pesticides.

7. If everything is below background, no need to continue in HHRA process. Anything present
below background will be excluded from risk calculations.

For Cape May, evaluate metals, SVOCs, and pesticides in site soil vs background soils, and
metals and pesticides in groundwater vs background groundwater. Background threshold
values (BTVs) should not be necessary.

8. Screening Level HHRA — compare maximum site concentrations to conservative risk-based
screening levels, usually EPA Regional Screening Levels (RSLs) for residential soils and
tapwater or maximum contaminant levels (MCLs) and vapor intrusion screening levels
(VISLs). For non-carcinogens use RSLs set at Hazard Quotients (HQs) of 0.1.

At Cape May, screen groundwater against MCLs. For chemicals lacking MCLs, use tap water
RSLs. Screen soils against residential RSLs and industrial worker RSLs. There are no VOCs
among COPCs, therefore, no screening against VISLs will be required.

9. If site has no exceedances, no need to continue in HHRA process.

NA: Cape May project in work plan development phase.
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10. Evaluate frequency, magnitude, and spatial clustering of exceedances to determine whether

11.

12.

13.

14.

15.

16.

an interim removal action could remove the majority of contamination.
NA: Cape May project in work plan development phase.

Is an interim removal action recommended? Are soil and /or sediment exceedances
extremely high (generally defined as having concentrations 100x average across other areas
of the site) and concentrated in one area such a removal would leave the rest of the site
without risks.

NA: Cape May project in work plan development phase. No soil contamination has been
reported in historical investigations. However, as an abandoned dumping station, there is a
history of municipal waste disposal. A geophysical survey is proposed to rule out the
presence of drums or UXO and determine extent of debris underwater. If drums or UXO are
found, the area of the drum(s) or UXO may need investigation as a possible hot spot and a
potential interim removal action may be recommended.

Interim removal action — perform a removal of limited area(s) of highest contamination
NA: Cape May project in work plan development phase.

Perform confirmatory sampling of sidewalls and bottom of excavation. Confirmatory sample
results are then reviewed and passed through the screening steps again to evaluate
whether remaining concentrations are below background and screening levels.

NA: Cape May project in work plan development phase.

Update Conceptual Site Model (CSM) — The CSM should be updated as the project
progresses, especially at the point of the HHRA process where either no further HHRA is
needed, at the conclusion of the refined screening level HHRA, and at the conclusion of the
baseline HHRA. It can be included in the Final Remedial Investigation (RI) Report.

NA: Cape May project in work plan development phase.

No further human health risk assessment — This point is reached whenever it is concluded
that there are no actionable risks and can be reached when no complete exposure
pathways are available, no contamination is present above background, no contamination is
present above screening levels, no risks exceed action levels, or there is no basis of action. If
no contaminants are present exceeding residential screening levels, the site may be
released for unrestricted future use.

NA: Cape May project in work plan development phase.

Proceed to Refined Screening Level HHRA — If contaminant concentrations exceeded
screening levels and no interim action is recommended, proceed to a refined screening level
HHRA. The Refined Screening Level HHRA can be done using a risk ratio approach,
comparing site specific EPCs to EPA risk-based screening levels. Include COPCs exceeding
screening levels and COPCs without screening levels.

NA: Cape May project in work plan development phase.
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17. Refined Screening Level HHRA — Retain receptors, exposure pathways, and land uses that

18.

19.

were not evaluated in the screening level HHRA or had COPCs exceeding screening levels
and/or COPCs without screening levels. Potential receptors for the Refined Screening HHRA
are limited to those groups with available default risk-based screening levels and/or those
receptors for which screening levels can be developed. If a receptor group is present or
could be present in the future and a risk-based screening level is available or can be
developed, include this receptor in the refined screening level HHRA risk calculations.
Eliminate any receptor/medium not present or screened out during Screening level HHRA.

At Cape May, no land-uses restrictions or restrictions on groundwater use are in place;
however, future use of the AOC for residential or industrial use is not a reasonably
foreseeable future use. No buildings are located within the AOC and construction of
buildings is not feasible because of the location along the shoreline within the intertidal
zone and within the area commonly inundated during king tides and storm surges.
Occasional bird-watching groups visit the Site. There is the potential for adolescent
trespassers. Groundwater at the site is not currently used as drinking water and is not
expected to be used as a drinking water source because of saltwater intrusion. The entire
Abandoned Dumping Station is inundated with ocean water ten times per year and much of
the area is saturated two times a day, at high tide. There is the potential for construction
workers to contact shallow groundwater during excavation work on site. Identified potential
receptors include construction workers, adolescent trespassers, and recreational visitors.
Screening levels can be developed for construction workers, adolescent trespassers, and
recreational visitors.

For each receptor, are there appropriate default risk-based screening levels (e.g. RSLs)?
Default screening levels use standard generic reasonable maximum exposure (RME)
assumptions not adjusted with site specific information. Selected values must be risk-based
(e.g. MCLs are not exclusively risk-based and therefore should not be used for this step.) In
general, default risk-based screening levels are available for residential and commercial/
industrial workers.

[The RME is a high-end description of risk defined by EPA guidance (EPA, 1992a) as:

... a plausible estimate of the individual risk for those persons at the upper end of the risk
distribution. The intent of this description is to convey an estimate of risk in the upper
range of the distribution, but to avoid estimates which are beyond the true distribution.]

At Cape May, Screening levels are not available for construction workers and recreational
visitors. Use EPA tapwater RSLs to evaluate construction worker shallow groundwater
exposures.

Identify appropriate default risk-based screening levels (e.g. RSLs). Residents and industrial
workers have readily available Regional screening levels (RSLs) and vapor intrusion
screening levels (VISLs).

Not applicable for Cape May.
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20. Develop risk-based screening levels for receptors without available default screening levels

21.

22.

23.

24.

25.

(e.g. using RSL calculator). Soil RSLs can be developed using the RSL calculator for
construction workers and recreational visitors.

At Cape May, use RSL calculator to develop construction worker soil RSLs and recreational
visitor soil RSLs to evaluate soil exposures.

Define exposure area(s) are each receptor. This may be the whole site or particular area(s)
of the Site depending on land-use and areas of contamination.

At Cape May, single AOC-wide exposures should be considered for groundwater and for
soil.

Calculate Exposure Point Concentrations (EPCs). The EPC represents an estimated
concentration to which a receptor is assumed to be continuously exposed while in contact
with an environmental medium. A conservative estimate of the mean concentration is used
as the EPC. The EPC is generally defined as the 95 percent upper confidence limit on the
mean (UCL) and is calculated using EPA's ProUCL software. In cases with insufficient number
of samples to calculate a 95%UCL or in cases where the 95%UCL exceeds the maximum
detected concentration the maximum detected concentration is used as the EPC.

NA: Cape May project in work plan development phase.

Calculate individual COPC Hazard Quotients (HQs) and/or Cancer Risks. Calculate reasonable
maximum exposure (RME) non-cancer health hazard quotients (HQs) and cancer risks for
each receptor using a risk ratio approach, comparing site specific EPCs to EPA RSLs. Lead is
considered separately. The IEUBK and adult lead models are used to estimate child and
infant blood lead levels. Average lead concentrations are used as the input to these models.
For the refined screening level HHRA, the lead evaluation is limited to a simple comparison
of average lead concentrations to lead screening levels.

NA: Cape May project in work plan development phase.

Calculate receptor-specific cumulative Cancer Risks and Hazard Indices (HIs)/ Refine for
target organ/systems as appropriate and update CSM. Cancer Risks from multiple
contaminants are considered additive. Non-cancer health hazards from multiple
contaminants exceeding target threshold of 1 should be refined to present target organ and
target system specific Hls. The CSM should be updated at the conclusion of the refined
screening level HHRA.

NA: Cape May project in work plan development phase.

Are target risk thresholds exceeded? EPA target risk thresholds include a total organ and
target system specific Hls for non-carcinogens equal to 1, and a total cancer risk of 1E-6.
Total cancer risks between 1E-6 and 1E-4 require further evaluation. Total cancer risks
exceeding 1E-4 require action. EPA’s goal for lead is that no more than 5% of exposed
children or fetuses will have blood lead levels exceeding 5 pug/dL. For the refined screening
level HHRA, the lead evaluation is limited to a comparison of lead soil concentrations to
200mg/kg for child residents and child recreational visitors, comparison of lead soil
concentrations to 1,000 mg/kg for workers, and comparison of lead groundwater

6
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26.

27.

28.

29.

30.

31.

concentrations to 15 pg/L. State criteria may differ. Consider criteria for all stakeholder
regulators. Are non-cancer organ and target system specific Hls elevated above 1? Are
cancer risks in excess of 1E-6? Are lead concentrations above the screening level? If so, look
at site-specific lines of evidence.

NA: Cape May project in work plan development phase.

Apply site-specific lines of evidence. Look at site-specific lines of evidence, for example: to
corroborate estimated risks from vapor intrusion, look at concentrations of contaminants in
indoor air and soil gas for evidence of contaminant migration through soil gas and into
interior spaces.

NA: Cape May project in work plan development phase.

Are the target risk thresholds exceeded for individual receptors? See note #25 for target risk
thresholds.

At Cape May, use EPA criteria. If no target risk thresholds are exceeded for construction
workers and recreational visitors, no further analysis of risk for these receptors is needed. If
target risk thresholds are exceeded for any scenario, proceed to baseline HHRA and include
scenarios with risk.

No Further HH Risk Assessment for receptors with risks at or below target risk thresholds. If
risks do not exceed target risk thresholds for any receptor evaluated in the refined
screening level HHRA or in the Baseline HHRA, no need to continue evaluation of that
receptor in the HHRA process. If no risks are found for residents, the site may be released
for unrestricted future use.

NA: Cape May project in work plan development phase. Potential future residential use is
not applicable for this site.

Proceed to Baseline HHRA for receptors with risks exceeding target risk thresholds.
NA: Cape May project in work plan development phase.

Baseline HHRA - Retain receptors, exposure pathways, and land uses that were not
evaluated in the Refined Screening Level HHRA or had risks exceeding target risk thresholds
in the Refined Screening Level HHRA.

NA: Cape May project in work plan development phase.

Exposure assessment — identify current and future Human Receptors (excluding those with
risks at or below target risk thresholds during the Refined Screening Level HHRA), exposure
areas, media, routes of exposure, exposure assumptions:

a) Human Receptors
i. Residents — Not applicable
ii. Industrial/commercial workers — Not applicable
iii. Recreational users — bird watchers — with guided access only; potential
exposures to surface soil
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iv. Construction workers/utility workers — potential exposures to shallow
groundwater and soil
v. Trespassers — potential exposures to surface soil and sediment
vi. Fishermen/hunters - None
vii. Other - None

b) Exposure Areas
i. Single site-wide exposures — groundwater, soil
ii. Division of site by existing and potential future use — Not applicable
iii. Division of site by variations in contamination/past history - not applicable
c) Media
i. Groundwater —shallow groundwater only
ii. Surface soils —0-1 ft
iii. Subsurface soils — 0 ft bgs to water table (approximately 4 ft bgs)
iv. Sediment—0-6 inches in depth and not covered by more than 1-2 feet of
surface water at mid-tide
v. Surface water — Not expected- tidal flushing
vi. Air (indoor air, ambient outdoor air, soil gas) — Not applicable - No VOCs in
contaminants of potential concern
1. For vapor intrusion evaluation, start with shallow groundwater (at the
water table), beneath or as close as possible to buildings. If
groundwater fails initial screen against VISLs, collect subslab soil gas
and indoor air.
2. This is the one medium where an HHRA commonly drives the collection
of more data midway through the process.
vii. Biota (fish, hunted prey/agricultural products) — Not applicable

d) Exposure Point Concentrations — concentration of chemical that persons might be
exposed to
i. An estimate of the average concentration - Generally 95%UCLs of the mean
ii. For groundwater, we use a 95%UCL from the “core of the plume” if there is a
plume, otherwise 95%UCL from water across the exposure area; limit to 1-2
most recent years of data (Rl data only — shallow groundwater only; no plume
expected).

iii. Maximum detected concentrations are used if there is insufficient data to
generate 95%UCLs or if the 95%UCL exceeds the maximum — Plan sufficient
number of samples for 95%UCL; however, if few detects, maximums may be
used.

e) Exposure Routes
i. incidental ingestion of contaminated soils, potentially complete
ii. dermal contact with contaminated soils, potentially complete
iii. inhalation of dust and volatiles from soils, dust pathway potentially complete
No volatiles expected
iv. incidental ingestion of contaminated sediment, potentially complete
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v. dermal contact with contaminated sediment, potentially complete
vi. incidental ingestion of contaminated surface water, Not applicable — tidal
flushing
vii. dermal contact with contaminated surface water, Not applicable — tidal
flushing
viii. ingestion of fish, Not applicable
ix. ingestion of hunted prey, Not applicable
X. ingestion of contaminated groundwater as drinking water, Not applicable
xi. dermal contact with groundwater used as a household water source while
showering or bathing, Not applicable
xii. inhalation of vapors from groundwater during household water use, Not
applicable
xiii. inhalation of volatile contaminants in groundwater that may volatilize into
excavation trenches, considered incomplete at this time due to lack of VOCs
xiv. dermal contact with shallow groundwater in excavation trenches, potentially
complete
xv. ingestion of shallow groundwater in excavation trenches, minor pathway, no
evaluation
xvi. dermal contact with shallow groundwater in excavation trenches, potentially
complete
xvii. inhalation of contaminants in indoor air, Not applicable
xviii. inhalation of volatile contaminants in groundwater that may volatilize into
indoor air spaces through vapor intrusion, Not applicable and
xix. ingestion of homegrown fruits and vegetables. Not applicable

f) Exposure Assumptions —i.e. exposure frequency, body weights, ingestion rates, skin
surface area, etc. for both reasonable maximum exposure (RME) and central tendency
exposures (CTE)

RME assumptions are from the high end of the distribution range and are used
to define the highest exposure that is reasonably expected to occur at a site.
CTE assumptions are from the middle of the distribution range and are used to
define the average exposure that is reasonably expected to occur at a site.
Default assumptions for standard scenarios — use defaults for construction
workers

Site-specific information, develop region specific particulate emission factors (PEFs)

Professional judgement — use professional judgement for recreational and
trespasser exposures

32. Toxicological assessment — tiered hierarchy of toxicity value sources
a) EPA’s IRIS database
b) EPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs)
c) Peer-reviewed toxicity values from other sources

NA: Cape May project in work plan development phase.
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33. Risk characterization and update CSM — combines exposure assessment and toxicity

34.

35.

36.

37.

38.

assessment to yield risk — evaluate both RME and CTE

a) Calculation of non-cancer hazard quotients and hazard indices, including organ-
specific His (add hazards for chemicals that act on the same target organ, ie all
contaminants that effect the heart would be added together),

b) Calculation of excess lifetime cancer risks,

c) Consideration of contaminants that act via a mutagenic mode of action,

d) Evaluation of lead exposures using models that predict blood lead levels in fetuses and
children — use Adult Lead model for workers, adolescent trespassers, and adult
recreational visitors

e) The CSM should be updated at the conclusion of the Baseline HHRA.

NA: Cape May project in work plan development phase.

Are the target risk thresholds exceeded for individual receptors?
a) compare to organ-specific Hls of 1
b) compare total cancer risks to EPA’s target range of 1E-6 to 1E-4; consider state targets
that may differ

c) compare lead model predictions to EPA’s goal of no more than 5% of children with
blood lead levels of 5ug/dL

NA: Cape May project in work plan development phase.

Re-examine risk assumptions, incorporate site-specific assumptions, and recalculate risks.
Re-examine exposure assumptions. Re-visit data used and exposure assumptions applied in
calculating risk to see if they are protective but realistic for the Site. Are there any site-
specific changes that can be made to exposure assumptions? Is there any site-specific
information that can be used to adjust risk calculations? Apply site specific changes to
exposure assumptions and recalculate risk.

NA: Cape May project in work plan development phase.

Are the target risk thresholds exceeded for individual receptors? See Target risk levels in
Note #34. Re-examine revised risk levels.

NA: Cape May project in work plan development phase.

Evaluate Uncertainties
a) All risk assessments entail uncertainties at all stages of the process,

b) The goal is to use conservative assumptions, such that final results do not under
estimate risk

c) Review calculated risks and the uncertainties involved in the calculations
d) Risk management decisions must be made with the knowledge/understanding of the

uncertainties in the process, particularly in cases where the final risks numbers are
near the target levels

NA: Cape May project in work plan development phase.

Is there sufficient Basis for Action?

10
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a) The cumulative excess carcinogenic risk to an individual exceeds EPA's target risk
range of 1E-06 to 1E-04 (using reasonable maximum exposure [RME] assumptions) for
either the current or reasonably anticipated future land use;

b) The non-carcinogenic hazard index is greater than 1 (using RME assumptions) for
either the current or reasonably anticipated future land use;

c) Site contaminants cause adverse environmental impacts; or

d) Chemical-specific standards or other measures that define acceptable risk levels are
exceeded, and exposure to contaminants above these acceptable levels is predicted
for the RME.

NA: Cape May project in work plan development phase.
39. If yes, perform a Feasibility Study

a) Summarize site conditions and risks,
b) Document basis of action,

c) Establish cleanup goals

d) Evaluate alternative clean-up actions

NA: Cape May project in work plan development phase.

11
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Former NAS Cape May
Abandoned Dumping Station (AOC1)
Ecological Risk Assessment Flow Chart Notes
(for Figure 9-2)

BOX #1 Initial SLERA -Screening-Level Problem Formulation
1.

Summarize ecological site setting

Identify suspected contaminants or potential concern

Review contaminant fate and transport characteristics

Identify potential ecological receptors and complete pathways

Propose preliminary assessment and measurement endpoints

- Develop preliminary ecological conceptual site model for the site

If complete pathways exist proceed to 1.3, if not, no further ecological risk assessment
required. Red type explains considerations for NYOW to date.

Ecological Setting

The Abandoned Dumping Station (AOC 1) is approximately 1 acre in size and is located on the
eastern shoreline of NAS Cape May adjacent to the Cape May Inlet (see Figure xxx). The
terrestrial portion of AOC 1 is comprised of two distinct habitats: a roughly 200 ft sandy
shoreline and a 0.4-acre vegetated area located in the southern portion of the site. The sandy
shoreline varies in width from 15 -30 ft and is bordered on the land side by a narrow strip of
American beach grass (Ammophila breviligulata) and an access road. The sandy beach is highly
dynamic ecosystem that is underwater during high tides and storm events, and frequently
experiences significant erosion and scouring. The vegetated area in the southern portion of the
site is ruderal in nature and is dominated by phragmites (Phragmites australis), Johnson grass
(Sorghum halepense), sheep sorrel (Rumex acetosella), curly dock (Rumex crispus), seaside
goldenrod (Solidago sempervirens), American beach grass, seaside spurge (Euphorbia
polygonifolia), ragweed (Ambrosia spp.), and bull thistle (Cirsium vulgare). This portion of the
site is also somewhat dynamic in that it is flooded daily during high tides, but does not
experience erosion and scouring on a daily basis. The substrate for both habitats is composed
predominantly of sand.

Due their size and limited vegetation cover, the habitats present do not support diverse semi-
aquatic or terrestrial wildlife communities. The most frequently observed resident species are
fiddler crabs (Uca spp.), sand crabs (Pagurus arcuatus), and ghost crabs (Ocypode quadrata); in
addition, the sandy beach portion of the site historically has served as a horseshoe crab

1
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(Limulus polyphemus) spawning area. Therefore, the site also may serve as a limited feeding
area for shorebirds during their spring migration.

Contaminants of Potential Ecological Concern

There is limited information available regarding the extent and nature of dumping activities at
this site. A study conducted in by Ogden (1998) sampled soil and groundwater for VOCs, SVOCs,
pesticides, PCBs, and metals. No contaminant concentrations in soils exceeded soil criteria and
no concentrations of VOCs, SVOCs, or PCBs were detected in groundwater. Only low-level
detections of DDT and DDE in groundwater were reported above groundwater standards.

Contaminant Fate and Transport

Due to the porous nature of the sand substrate throughout the site; the lack of adsorption
material; the constant flushing of the area by tidal and storm activity; and the dynamic
movement of sand in and out of the Cape May Inlet (which was dramatically illustrated in the
Data Collection Report (Ogden 1998)); it is likely that most of the contaminant material dumped
at this site over 40 years ago has been redistributed through erosion and downward percolation
and that little if any remains on or near the surface at the site with the possible exception of
larger solids (e.g., metal objects, construction debris, etc).

Potential Receptors and Complete Pathways

The resident biotic community present at the site is limited to a few resident species and
occasional use by migratory birds and spawning horseshoe crabs because of the habitat size
and the dynamic nature of the sand substrate (especially the sandy shoreline). Due to specific
spawning requirements of the horseshoe crab (e.g., moderate beach sloping, sufficient
oxygenation of the upper sand layer, continuous moisture levels sufficient to prevent egg
desiccation), the only portion of the site suitable for horseshoe crab mating and egg laying is
the narrow sandy shoreline. Horseshoe crabs lay their eggs at a depth of 2-8 inches below the
beach surface; therefore, it is highly unlikely that any historical DOD-related contamination
could adversely impact the relatively small number of horseshoe crabs using this portion of the
beach for spawning.

Due to the limited likelihood of exposure of ecological receptors at the site to contamination
resulting from historical DOD dumping activities that occurred over 40 years ago, a complete
exposure pathway of concern is not present and No Further Ecological Risk Assessment
activities are required.
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Table 1-1. Aerial Photograph Interpretation

Date

Description

1931

The Site was mostly unvegetated, with a building located along the northern
shoreline on Cape May Harbor. There was no evidence of the Dumping Station or the
two Firing Ranges.

1940

The northern portion of the Site was the same as the 1931 aerial photograph, with
building along Cape May Harbor. An airfield consisting of eight runways constructed
like spokes in a wheel was present south of the buildings. A building was present
north of the Eastern Firing Range location. The Dumping Station appeared to be
active. Items are present offshore north of the Dumping Station, which appear to be
larger than drums but are not clearly defined.

1951

The northern portion of the Site was similar to the 1940 aerial photograph. The
northern runway was extended to the northern shoreline at Cape May Harbor. There
appeared to be a disturbed area or landfill in the area between what is now Munro
Avenue and Arcus Road and a building was constructed immediately north of this
area across Munro Avenue. Both of the Firing Ranges were present. The Dumping
Station is present as a debris fan near the center point of the eastern shoreline at
Cape May Inlet, which may indicate that erosion was occurring. A series of groins
extend from the southern beach into the Atlantic Ocean.

1957

The northern portion of the Site and the airfield appeared similar to the 1951 aerial
photograph. The landfill area between Munro Avenue and Arcus Road was vegetated
and showed no evidence of activity. The Dumping Station appeared as a fan-shaped
bump-out along the inlet. Both of the Firing Ranges appeared to be active.

1961

The northern portion of the Site and the airfield appeared similar to the 1957 aerial
photograph. Scattered debris was present along the northern shoreline
approximately 0.25 miles south of the harbor and 150 feet west of the wetlands. The
Dumping Station appeared inactive. An indoor firing range was present at the Eastern
Firing Range. No change was apparent at the Western Firing Range.

1974

The airfield appeared inactive, with buildings constructed on that area. The north-
running runway was now a road (now Perchard Avenue). The scattered debris in the
area near the wetlands in the northeastern corner of the Site was not present. A new
paved area, possibly a test track, east of the buildings along the harbor was present.
The area of the landfill between Munro Avenue and Arcus Road was unvegetated but
showed no evidence of dumping. Three new buildings were located adjacent to this
area to the south. There was no evidence of activity at the Dumping Station. There
were no changes at the two Firing Ranges.

1977

The quality of this aerial photograph was poor, but there did not appear to be
changes from the 1974 aerial photograph.

1984

The northern portion of the Site appeared to be the same as the 1974 aerial
photograph. Along the eastern portion of the Site at the inlet, three manmade
ponded areas have been established. The northernmost one is north of Munro
Avenue, the middle pond is between Munro Avenue and Arcus Road, and the third
ponded area is south of the middle pond and east of Arcus Road. There was no
evidence of the former Dumping Station. Both Firing Ranges appeared the same as
the 1974 aerial photograph.




Table 1-1. Aerial Photograph Interpretation (Continued)

Date Description

1991 The Site appeared mostly the same as the 1984 aerial photograph. The target berm
for the Western Firing Range was against the beach at its western end. There
appeared to be significant erosion in the vicinity of the Western Firing Range.

1995 The quality of this aerial photograph was poor, but the Site appeared to be similar to
the 1991 aerial photograph.

2006 Overwash had occurred on the Atlantic Ocean side of the Site, with sands pushed
back onto what was once the southern portion of the airfield. The target berm for the
Western Firing Range was not visible.

2010 Most of the Site appeared to be unchanged. The target berm for the Western Firing
Ranges was visible on the beach. The two southernmost manmade ponded areas first
viewed in the 1984 aerial photograph had merged.

2013 The Site appeared the same as the 2010 aerial photograph.

2017 Most of the Site appears to be the same as the 2013 aerial photograph. The groins

that were present along the Atlantic Ocean shoreline in the 1957 aerial photograph
were visible below the water surface. The beach had migrated closer to the Former
Eastern Firing Range. The Former Western Firing Range was no longer visible, as the
beach had migrated further inland and vegetation covered the remaining area.




Table 1-2.

FUDS HTRW Eligibility Matrix

property transferred from DoD

Z [Is the area still owned or operated by DoD?

“ |control before 17 October 19867

— [Has the area been altered or beneficially

© lused by the current owner?

Z [Does contamination post-date DoD use?

Z [Has restoration already been initiated?

Z |Is it MMRP, BD/DR or CON/HTRW?

o
<
=)
©
Location S Eligibility Determination
AOC 1 - Abandoned Ye Yes, this site is eligible for

Dumping Station

consideration under FUDS
HTRW

AOC 2 — Former Eastern No Yes Yes Yes Yes No No, this site is not eligible for

Firing Range consideration under FUDS
HTRW

AOC 3 — Former Western No Yes Yes Yes No No No, this site is not eligible for

Firing Range

consideration under FUDS
HTRW
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Table 5-1. Abandoned Dumping Station - Soil Analytical Data (Ogden, 1998)

Sample ID| DS-B1-SS1-01 DS-B1-SS2-01 | DS-B1-SS2-02 (DUP)| DS-B2-SS1-01 DS-B2-S52-01 DS-B3-S51-01 DS-B3-S52-01 DS-B4-SS1-01 DS-B4-S52-01
Sample Date 10/16/1997 10/16/1997 10/16/1997 10/16/1997 10/16/1997 10/16/1997 10/16/1997 10/16/1997 10/16/1997
Sample Depth 1ft 2 ft 2 ft 2 ft 3.5 ft 2 ft 3.5 ft 2 ft 3 ft
Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Current USEPA | Current USEPA NJ Background
Residential Industrial USEPA Values for Urban
Soil RSLs™ Soil RSLs" £CO-ssL? | coastal Plain® | Ds-B1-ss1-01 | DS-B1-552-01 DS-B1-552-02 DS-B2-551-01 | DS-B2-552-01 | DS-B3-SS1-01 | DS-B3-S52-01 | DS-B4-SS1-01 DS-B4-552-01
Volatile Organic Compounds:
Methylene Chloride I 57.0 | 1,000 | N/A N/A 0.2200 B 0.3600 B 0.2300 B 0.2400 B 0.1400 B 0.1500 B 0.1400 B 0.1400 B 0.2000 B
Semivolatile Organic Compounds:
Anthracene 18,000 230,000 29.0 (i) N/A 0.0088 J <0.0200 <0.0190 <0.0170 <0.0180 <0.0170 <0.0180 <0.0180 <0.0190
Benz(a)anthracene 1.10 21.0 1.1(m) N/A 0.0370 <0.0200 <0.0190 <0.0170 <0.0180 <0.0170 <0.0180 <0.0180 <0.0190
Benzo(a)pyrene 0.110 2.10 1.1 (m) N/A 0.0320 <0.0200 <0.0190 <0.0170 <0.0180 0.0110J <0.0180 <0.0180 <0.0190
Benzo(b)fluoranthene 1.100 21.0 1.1(m) N/A 0.0590 <0.0200 <0.0190 <0.0170 <0.0180 <0.0170 <0.0180 <0.0180 <0.0190
Benzo(g,h,i)perylene N/A N/A 1.1 (m) N/A 0.0200 <0.0200 <0.0190 <0.0170 <0.0180 0.0170 J <0.0180 <0.0180 <0.0190
Benzo(k)fluoranthene 11.0 210 1.1(m) N/A 0.0210 <0.0200 <0.0190 <0.0170 <0.0180 <0.0170 <0.0180 <0.0180 <0.0190
Chrysene 110 2,100 1.1 (m) N/A 0.0480 <0.0200 <0.0190 <0.0170 <0.0180 0.0120J <0.0180 <0.0180 <0.0190
Fluoranthene 2,400 30,000 1.1(m) N/A 0.0850 <0.0200 <0.0190 <0.0170 <0.0180 <0.0250 <0.0180 <0.0180 <0.0190
Indeno(1,2,3-ed)pyrene 1.100 21.0 1.1 (m) N/A 0.0200 <0.0200 <0.0190 <0.0170 <0.0180 <0.0170 <0.0180 <0.0180 <0.0190
Phenanthrene N/A N/A 29.0 (i) N/A 0.0250 <0.0200 <0.0190 <0.0170 <0.0180 <0.0170 <0.0180 <0.0180 <0.0190
Pyrene 1,800 23,000 1.1 (m) N/A 0.0520 <0.0200 <0.0190 0.0900 J <0.0180 0.0200 <0.0180 <0.0180 <0.0190
Phenol 19,000 250,000 N/A N/A <0.3700 <0.4000 <0.3800 <0.3400 0.0110J <0.3400 <0.3700 <0.3500 <0.3800
Pesticide Compounds:
4,4'-DDD 1.90 9.60 0.021 (m) N/A 0.0073 <0.0040 <0.0038 <0.0034 <0.0037 <0.0034 <0.0037 0.0085 <0.0038
4,4-DDE 2.00 9.30 0.021 (m) N/A 0.0160 0.0044 0.0039 0.0011 <0.0037 <0.0034 <0.0037 0.0440 0.0180
4,4-DDT 1.90 8.50 0.021 (m) N/A 0.0042 <0.0040 <0.0038 0.0052 <0.0037 <0.0034 <0.0037 0.0410 0.0082
Metals:
Aluminum 77,000 1,100,000 N/A 10,800 6.010 * 3.360 * 2.700 * 0.9310 * 1.450 * 2.310 * 1.980 * 5.140 * 1.400 *
Arsenic 0.68 3.00 18.0 (p) 13.6 0.0067 0.0019 0.0020 0.0017 0.0015 0.0024 0.0230 0.0037 0.0011 B
Barium 15,000 220,000 330 (i) 65.8 0.0203 B 0.0118 B 0.0141 B 0.0383 B 0.0238 B 0.0124 B 0.0090 B 0.0214 B 0.0021 B
Beryllium 160 2,300 21.0 (m) 0.68 0.0002 B 0.0011 B 0.0007 B <0.0001 <0.0001 0.0001 B <0.0001 0.0001 B <0.0001
Calcium N/A N/A N/A 2,000 0.8680 B 0.8780 B 0.7170 B 0.3930 B 0.3880 B 0.4000 B 0.4480 B 0.6430 B 0.3190 B
Chromium N/A N/A 26.0 (a) 34.7 0.0203 * 0.0082 * 0.0067 * 0.0037 * 0.0041 * 0.0059 * 0.0055 * 0.0127 * 0.0024 *
Cobalt 23 350 13.0 (p) <5.0 0.0024 B 0.0022 B 0.0020 B 0.0007 B 0.0007 B 0.0008 B 0.0009 B 0.0022 B 0.0065 B
Copper 3,100 47,000 28.0 (a) 33.3 0.0100 0.0047 B 0.0041 B 0.0296 0.0052 B 0.0243 0.0080 0.0097 0.0026 B
Iron 55,000 820,000 N/A 21,100 10.10 * 5.070 * 4.590 * 1.710 * 2.350 * 3.660 * 3.250 * 9.010 * 1.500 *
Lead 400 800 11.0 (a) 144 0.0170 * 0.0025 * 0.0022 * 0.0159 * 0.0022 * 0.0154 * 0.0019 * 0.0070 * 0.0038 *
Magnesium N/A N/A N/A 1,870 2.020 1.230 1.020 B 0.3660 B 0.5150 B 0.6460 B 0.7530 B 1.6500 0.2880 B
Manganese 1,800 26,000 220 (p) 206 0.0706 * 0.0434 * 0.0353 * 0.0224 * 0.0262 * 0.0235 * 0.0266 * 0.0661 * 0.0152 *
Mercury 11.0 46.0 N/A 0.21 0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Nickel N/A N/A 38.0 (p) 12.3 0.0076 B 0.0054 B 0.0052 B 0.0015 B 0.0020 B 0.0002 B 0.0026 B 0.0056 B 0.0034 B
Potassium N/A N/A N/A 1,750 1.010 B 0.6030 B 0.5230 B 0.1770 B 0.2570 B 0.3520 B 0.3720 B 0.8210 B 0.1300 B
Silver 390 5,800 4.2 (a) <1.0 0.0005 B <0.0029 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0004 B <0.0003
Sodium N/A N/A N/A <500 0.3360 B 0.1720 B 0.1480 B <0.1050 0.1140 U 0.2030 B 0.1470 B 0.3130 B 0.1690 B
Vanadium 390 5,800 7.8 (a) 35.5 0.0217 0.0092 B 0.0073 B 0.0033 B 0.0040 B 0.0065 B 0.0057 B 0.0165 0.0024 B
Zinc 23,000 350,000 46.0 (a) 106 0.0471 0.0319 0.0324 0.0520 0.0267 0.0128 0.0106 0.0292 0.0017
NOTES:

N/A = Not Available

Wysepa Regional Screening Levels (RSLs) Table, USEPA, May 2018. For non-carcinogens except lead, value shown is equal to HI=1.0. Carcinogenic values equal to 1x10-6.
2 USEPA Ecological Soil Screening Levels (ECO-SSLs), February 2005 - April 2008. (a) = Avian; (i) = Soil Invertebrates; (m) = Mammalian; (p) = Plants

) NJDEP Ambient Levels of Metals in New Jersey Soils, May 2003. 90th Percentile.

Data Qualifiers:

*=Duplicate analysis not within control limits

B: For organics, analyte detected in laboratory blank as well as sample; indicative of possible laboratory contamination.

For metals, reported value is less than the Method Detection Limit (MDL) but greater than or equal to the Instrument Detection Limit (IDL).
J: Estimated value. Result is less than the specified quantitation limit, but greater than zero.
N: Spiked sample recovery not within control limits.

Screening Versus Current USEPA Criteria (1,2):

Orange shaded values represent exceedance of residential RSLs.
Blue shaded values represent exceedance of industrial RSLs.
Green shaded values represent exceedance of ECO-SSLs.
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Table 5-2. Abandoned Dumping Station - Groundwater Analytical Data (Ogden, 1998)

Sample ID] DS-B1-GW-01 DS-B1-GW-01 DS-B3-GW-01 DS-B3-GW-02 (DUP) DS-B3-GW-01 DS-B3-GW-02 (DUP)
Sample Date 10/16/1997 10/16/1997 10/16/1997 10/16/1997 10/16/1997 10/16/1997
Matrix Total Dissolved Total Total Dissolved Dissolved
Units mg/L mg/L mg/L mg/L mg/L mg/L
Current
Current USEPA Tap Water
USEPA McLs™Y RsLs® DS-B1-GW-01 DS-B1-GW-01 DS-B3-GW-01 DS-B3-GW-02 DS-B3-GW-01 DS-B3-GW-02
Volatile Organic Compounds:
Toluene | 1.00 1.10 <0.0010 - <0.0010 0.0070 J - -
Pesticide Compounds:
4,4-DDE N/A 0.00005 <0.00005 -~ 0.000130 0.000095 -~ -~
4,4-DDT N/A 0.00023 <0.00005 - 0.000160 0.000110 - -
Metals:
Aluminum 0.050 to 0.200 (s) 20.00 3.0900 N <0.0746 N 57.00 N 19.20 N 0.4190 N 0.5210 N
Antimony 0.0060 0.0078 <0.0053 <0.0053 0.0162 0.0176 0.0151 0.0090 B
Arsenic 0.0100 0.0001 0.0048 <0.0034 0.0391 0.0185 <0.0034 0.0037 B
Barium 2.000 3.800 0.0400 B 0.0300 B 0.3030 0.1240 B 0.0294 B 0.0315 B
Beryllium 0.0040 0.0250 <0.0003 <0.0003 0.0030 0.0012 B <0.0003 <0.0003
Cadmium 0.0092 0.0100 <0.0004 <0.0004 0.0580 B 0.0005 B <0.0004 <0.0004
Calcium N/A N/A 236.0 242.0 68.10 78.50 82.50 82.50
Chromium 0.1000 (total) 0.00004 (V1) 0.0091 B <0.0017 0.2300 0.0547 0.0034 B 0.0054 B
Cobalt N/A 0.0060 0.0024 B <0.0013 0.0304 B 0.0104 B 0.0043 B 0.0058 B
Copper 1.300 0.8000 0.0063 B 0.0257 0.3980 0.2450 0.1020 0.1170
Iron 0.3000 (s) 14.00 7.070 1.540 83.80 23.50 1.640 1.320
Lead 0.0150 0.0150 <0.0022 <0.0022 0.3270 0.0761 <0.0022 <0.0022
Magnesium N/A N/A 199.0 209.0 114.0 128.0 134.0 134.0
Manganese 0.0500 (s) 0.4300 1.640 1.720 1.610 1.350 1.310 1.310
Mercury 0.0020 0.0006 <0.0001 <0.0001 0.00095 0.00073 0.0002 B 0.0002
Nickel N/A 0.3900 0.0139 B 0.0128 B 0.1290 0.0452 0.0346 B 0.0267 B
Potassium N/A N/A 51.40 54.00 59.60 60.60 59.80 60.50
Silver N/A 0.0940 <0.0012 <0.0012 0.0016 B <0.0012 <0.0012 <0.0012
Sodium 0.1000 (s) N/A 1,110 1,200 1,040 1,170 1,200 1,220
Vanadium N/A 0.0860 0.0083 B <0.0025 0.1210 0.0441 B <0.0025 0.0038 B
Zinc 5.000 (s) 6.000 0.0394 0.0315 1.470 0.7410 0.1700 0.1990
Notes:

N/A = Not Available
(s) = Secondary MCL

(1) USEPA Regional Screening Levels (RSLs) Summary Table, USEPA, May 2018. Maximum Contaminant Levels (MCLs) and Tap Water RSLs.

Data Qualifiers:

B: For organics, analyte detected in laboratory blank as well as sample; indicative of possible laboratory contamination.

For metals, reported value is less than the Method Detection Limit (MDL) but greater than or equal to the Instrument Detection Limit (IDL).
J: Estimated value. Result is less than the specified quantitation limit, but greater than zero.
N: Spiked sample recover not within control limits.

Screening Versus Current USEPA Criteria (1):

Blue shaded values represent exceedance of MCLs; bold and italic indicates exceedance of MCLs and Tap Water RSLs.

Orange shaded values represent exceedance of Tap Water RSLs.
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Table 8-1. Former NAS Cape May Sampling Rationale
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HTRW Potential AOC-Specific Potential Release to "g g— ° g— = g- o g— AOC-Specific
AOCH AOC Name Historical Site Activities Current Site Use Contaminants Historical Sampling Results"? Environment Media 28|88 L8 g 3 Analytes Sampling Approach
1 Abandoned [Site of potential dumping  |Undeveloped shoreline; |SVOCs (PAHs), pesticides,  [Ogden (1997) — soil and groundwater Spills to surface soil and Subsurface soil; [ Upto | Upto | Upto15 [Upto5| TCLSVOCs (EPA |Potential exists for contamination of SS, SB, SED, and GW from
Dumping and disposal during DoD use |restricted access on explosives compounds, and |samples collected via direct push subsurface disposal; surface soil; 15 15 |SBsamples Method 8270, with [solvents, POL, and metals from historical dumping/disposal
Station of the site from 1918 to military installation; metals technology (DPT)/Geoprobe® rig overland flow to surface sediment; and, from test SIM for low-level |activities at the Former Dumping Station. The approximate 2-acre
1946 site of occassional water/ sediment; leaching groundwater pits and 10 PAHs); site is located along the shoreline of the Cape May Inlet, with
escorted bird-watching Soil: pesticides — DDT and DDE (above  [to subsurface soil and SB from TCL pesticides (EPA |approximately half of AOC 1 is now underwater due to shoreline
Eco-SSLs); metals below comparison groundwater (surface water soil Method 8080); |erosion. A phased approach is planned.
criteria not evaluated borings TAL metals (EPA

Groundwater: metals —aluminum,
arsenic, cadmium, chromium, cobalt,
iron, lead, manganese, and mercury
(above MCLs and/or tap water RSLs);
pesticides — DDE (above tap water RSL)

due to proximity
to the ocean and
tidal intrusion)

Method 6010/6020
and 7470/7471,
dissolved and total
for GW); and,
explosives
compounds (EPA
Methods 8330B)

Phase I:
Geophysical Investigation - Both land electromagnetic (EM) and

ground penetrating radar (GPR) and aerial magnetometry surveys
are planned to define the extent of the buried waste materials.
Sampling locations will be selected based on the results of the
geophysical surveys.

Test Pits - A total of three test pits are proposed to determine the
nature and extent of the buried debris, through visual inspection
and chemical sampling. Up to five subsurface soil samples will be
collected from each of the test pits (one from each side wall of each
pit, and one from the base of each pit). Total test pit depths are
expected to be less than 4 ft, based on depth to groundwater.

Phase II:

Subsurface Soil - Up to five borings will be collected via DPT. Two
subsurface soil samples are proposed for chemical analysis from
each DPT boring: one shallow sample (from 1 to 2-ft below ground
surface, bgs) and one deeper sample (from 2 to 4-ft bgs).

Background samples for subsurface soil will be obtained from the
borings selected for installation of upgradient background
monitoring wells.

Surface Soil - Up to 15 discrete (grab) surface soil samples will be
collected manually using a hand trowel or hand auger, at depths of
0-12 inches bgs. Background surface soil samples will be collected
in the same manner as the Site samples, from up to five background
locations in uncontaminated areas outside the influence of the Site,
with similar physical conditions (soil type, soil color, vegetative
cover, forest canopy, drainage, elevation, etc.).

Sediment - Up to 15 sediment samples will be collected from 0-6
inches bgs (and not covered by more than 1-2 feet of surface water
at mid-tide), using a Petit Ponar grab sampler, or equivalent.
Background samples may not be able to be collected for sediment,
because it will be very difficult to find a nearby sediment location
that is not potentially impacted. If an appropriate location is found,
up to five background sediment samples will be collected.

Groundwater - Up to five new permanent groundwater monitoring
wells will be installed at AOC 1, using a DPT rig. Groundwater
samples will be collected from each of the newly installed wells. In
addition to the five new monitoring wells at AOC 1, two upgradient
background wells will be installed and sampled.
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APPENDIX A

Aerial Photographs
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Cape May
1 Munro Ave
Cape May, NJ 08204

Inquiry Number: 5447045.1
October 09, 2018

The EDR Aerial Photo Decade Package

6 Armstrong Road, 4th floor

Shelton, CT 06484
EDR® Toll Free: 800.352.0050
www.edrnet.com



EDR Aerial Photo Decade Package 10/09/18

Site Name: Client Name:

Cape May Bluestone Environmental Group o
1 Munro Ave 675 Lancaster Ave E DR
Cape May, NJ 08204 Berwyn, PA 19312

EDR Inquiry # 5447045.1 Contact: Melissa Myers

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

Search Results:

Year Scale Details Source

2017 1"=750' Flight Year: 2017 USDA/NAIP

2013 1"=750' Flight Year: 2013 USDA/NAIP

2010 1"=750' Flight Year: 2010 USDA/NAIP

2006 1"=750' Flight Year: 2006 USDA/NAIP

1995 1"=750' Flight Date: March 25, 1995 USGS

1991 1"=750' Acquisition Date: March 09, 1991 USGS/DOQQ

1984 1"=750' Flight Date: August 26, 1984 USDA

1982 1"=1000 Flight Date: November 16, 1982 USGS

1977 1"=750' Flight Date: March 17, 1977 USGS

1974 1"=750' Flight Date: March 15, 1974 EDR Proprietary Aerial Viewpoint
1961 1"=750' Flight Date: April 30, 1961 EDR Proprietary Aerial Viewpoint
1957 1"=750' Flight Date: April 30, 1957 USGS

1951 1"=750' Flight Date: February 25, 1951 EDR Proprietary Aerial Viewpoint
1940 1"=750' Flight Date: April 10, 1940 EDR Proprietary Aerial Viewpoint
1931 1"=750' Flight Date: January 01, 1931 EDR/EdrAerials

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS 1S". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase |
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2018 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.
EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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DEPARTMENT OF THE ARMY
NEW YORK DISTRICT. CORPS OF ENGINEERS
JACOB K. JAVITS FEDERAL BUILDING
NEW YORK. N.Y. 10278-0090

0% L 13y
CENAN-EN-IR (200-1a)

MEMORANDUM FOR COMMANDER, BALTIMORE DISTRICT
ATTN: CENAB-EN-HN

SUBJ : -FUDS Inventory Project Report (INPR) for site
No. CO02NJ0951/ Naval Air Station - Cape May, Cape May, New
Jers

1. This INPR reports on the DERP-FUDS preliminary assessment
of former Naval Air Station - Cape May, Cape May, New Jersey.
A site visit was conducted on 25 June 1993. The site survey
summary sheet and site map are in Encl 1.

2. We determined that site was formerly used by the U.s.
Navy as a training facility, airport and submarine base.

A recommended Findings and Determination of Eligibility is in
Encl 2.

3. We also determined that there is possible evidence of
hazardous/toxic waste and ordnance present at the site
eligible for cleanup under DERP-FUDS. The category of
hazards are HTRW and OEW. The project summary sheets, EPA
FORM 2070-12, Risk Assessment Procedures, back-up estimate,
site study and DD Form 1391 are in Encl 3, 4, 5, 6, 7, 8, and
9 respectively. )

4. I recommend that you:

a. Review this INPR and recommend action for possible
HTRW on this site.

b. Forward your recommendation to CENAD-PL and CEMRD.

5. I also recommend that subsequent to the above action,
CENAD;

a. Approve and sign the Findings and Determination of
Eligibility;

Pagel



SUBJECT: DERP-FUDS Inventory Project Report preliminary
assessment of former Naval Alr Station - Cape May, Cape

May, New Jersey.

(continuation)

b. Forward a copy of this INPR to CEHND for further
investigation of possible OEW at the former Naval Air
Station - Cape May. All proposed investigation and or
remedial activities at the sitef shall be coordinated with

CEHND.

~L)
9 Encls. THOMAS A. (0]

COL, EN

Commandin

Page2



SITE SURVEY SUMMARY SHEET
FOR
DERP-FUDS SITE No. CO2NJ0951
NAVAL AIR STATION - CAPE MAY
CAPE MAY, NEW JERSEY
8 July 1993

SITE NAME: Naval Air Station - Cape May
LOCATION: Cape May, New Jersey

SITE HISTORY: The site is located in the City of Cape May,
Cape May County, New Jersey. As per deed dated 2 December
1918 and Declarations of Taking dated 16 July 1941 and 24
June 1942, the Government did obtain 426.774 acres fee. From
1916 to 1946, the Navy ultilized the site as a training
facility, airport and submarine base. On 1 June 1946, the
Secretary of the Navy conveyed 426.774 acres fee to the
United States Coast Guard. Since 1946, approximately 101.814
acres has been lost to erosion and other forces of nature.

At the present time the United States Coast Guard is still
the owner of record of the site. ’

SITE VISIT: A site visit was conducted on 25 June 1993. Mr.
Constancio J. Labeste and Honesto Castaneda of CENAN-EN-IR
visited the site in Ccape May, New Jersey. Our point of
contact is Commander Geoffrey L. Abbott, Commanding Officer
U.S. Coast Guard Training Center, Cape May, New Jersey 08204
[(609) 898-6945]. 1In the course of our investigation with
John Herr, Chief Design Section we found the following:
fourteen (14) formerly used buildings or structures
(beneficially used by the current owner) out of one hundred
five (105) erected at the site, locations of the two former
firing ranges area, one former abandoned dumping site and
locations of eleven (11) formerly used ammunition bunkers
(beneficially used by the current owner). A total of
thirteen (13) different sizes underground fuel storage tanks
were removed and disposed in accordance with the State of New
Jersey Department of Environmental Protection and Energy
(DEPE) requirements. Base on our findings we are
recommending further investigation for possible evidence of
hazardous/toxic waste and ordnance at the site. Therefore;
we are proposing the following projects HTRW and OEW.

CATEGORY OF HAZARD: HTRW and OEW

PROJECT DESCRIPTION: There are two (2) potential projects at
this site.

Pagel
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SITE SURVEY SUMMARY SHEET
FOR
DERP-FUDS SITE No. CO02NJ0951
NAVAL AIR STATION - CAPE MAY
CAPE MAY, NEW JERSEY
8 July 1993

(continuation)

a. HTRW. Location of one abandoned dumping station and
two firing ranges (for location see site map on Encl 1).

b. OEW. Locations of eleven (11) formerly used
ammunition bunkers, two former firing ranges and surrounding
beaches (for location see site map on Encl 1). Evidence

findings of OEW at former firing ranges and ordnance offshore
by a local fisherman in 1970.

AVAILABLE STUDIES: See DAMES and MOORE final report

" Hazardous Materials Survey " of soil and groundwater
investigation conducted in the area of formerly used-Building
190 in Encl 9. No studies available for dumping station,
firing ranges and ammunition bunkers.

PA POC: Mr. Constancio J. Labeste, (212) 264-6070/71 is the
New York District POC. ‘

Page2
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DEFENSE ENVIRONMENTAL RESTORATION PROGRAM
FORMERLY USED DEFENSE SITES PROGRAM
FINDINGS AND DETERMINATION OF ELIGIBILITY

NAVAL AIR STATION -~ CAPE MAY
CAPE MAY, NEW JERSEY

Site No. CO2NJ0951
FINDINGS OF FACT

1. The Naval Air Station - Cape May is located in the City
of Cape May, Cape May County, State of New Jersey. As per
deed dated 2 December 1918 and Declarations of Taking dated
16 July 1941 and 24 June 1942, the Government did obtain
426.774 acres fee.

2. From 1918 to 1946, this site has been used by the Navy as
a training facility, airport and submarine base. There is no
historical file available for this installation.

3. As per Secretarial Transfer dated 1 June 1946, the
Secretary of the Navy conveyed 426.774 acres fee to the
United States Coast Guard. As per Assessors Office, City of
Cape May, the Coast Guard is still the owner of record of the
site. The former Naval Air Station - Cape May is shown on
the City of Cape May Tax Map (No. 115) as Block 1218, Lots 1
and 2 and also a portion of Block 1000, Lot 68.

Since 1946, approximately 101.814 acres has been lost to.
erosion because of storms and other forces of nature.

Page-1



DEFENSE ENVIRONMENTAL RESTORATION PROGRAM
FOR FORMERLY USED DEFENSE SITES
FINDINGS AND DETERMINATION OF ELIGIBILITY
NAVAL AIR STATION - CAPE MAY
CAPE MAY, NEW JERSEY
SITE No. CO2NJ0951

DETERMINATION
Based on the foregoing findings of fact, the site has been
determined to be formerly used by the DOD. Therefore, it is

eligible for the Defense Environmental Restoration Program

for Formerly Used Defense Sites established under 10 USC 2701
et seq.

Recommended for Signature:

AN\ )’\ \
D

by
THOMAB~ //\YORK
COL, EN
Commandi
Approval: .

Date PAUL Y. CHINEN
Brigadier General, USA
Commanding

Page-2



PROJECT SUMMARY SHEET
FOR
DERP-FUDS HTRW PROJECT No. CO2NJ095101
NAVAL AIR STATION - CAPE MAY
CAPE MAY, NEW JERSEY
SITE No. CO2NJ0951
8 July 1993

PROJECT DESCRIPTION: The project consists of the following
former area locations: two (2) former firing ranges areas
and one abandoned former dumplng station (for location see
site map Encl 1). Dumping station shown on old station map,
no available studies.

PROJECT ELIGIBILITY: All of the above are the result of Navy
activity at the site and are, therefore, eligible for cleanup
under the DERP-FUDS program.

POLICY CONSIDERATIONS: There is no pOllCY which prOhlbltS
the proposal of this prOJect. The prOJect con51st1ng of
areas listed above on project description are ellglble for
DERP-FUDS if it poses a health hazard.

PROPOSED PROJECT: The proposed project consists of
installation of monltorlng wells to conduct 501l/water
sampllng and testing at dumplng station and soil sampllng/
testing for lead contamination at firing ranges.

EPA FORM 2070-12: Attached.

POC: Mr. Constancio J. Labeste, (212) 264-6070/71.

encl 3



PROJECT SUMMARY SHEET
F

DERP-FUDS OEW PROJECT No. C02NJ095102
NAVAL AIR STATION - CAPE MAY
CAPE MRY, NEW JERSEY
SITE No. CO02NJ0951

PROJECT DESCRIPTION: The project consists of the following
former areas and structures jocations: two (2) former firing
ranges areas, eleven (11) formerly used ammunition bunkers
and surrounding peaches (for location see site map Encl 1) .

PROJECT ELIGIBILITY: 211 of the above are the result of Navy
activity at the site and are, therefore, eligible for cleanup
under the DERP-FUDS programn.

POLICY CONSIDERATIONS: There is no policy which prohibits
the proposal of this project. The project consisting of
areas and puildings OY structures 1isted above on the
project description are eligible for DERP-FUDS if it poses a
safety hazard.

PROPOSED PROJECT: The proposed project requires further
investigation on the site bY CEHND to evaluate possible
presence of ordnance explosive waste (OEW) . U.s. Coast
Guard reports OEW presence at former firing ranges and
evidence f£indings of ordnance offshore py a local fishernan

in 1970.

poc: Mr. constancio J. Labeste,‘(212) 264-6070/71-
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RISK ASSESSMENT PROCEDURES FOR
ORDNANCE AND EXPLOSIVE WASTE (OEW) SITES

Site Name NAW/ Rg MAU rater’s Name C'. LABES

Site Location Phone No.

DERP Project # Organization CE&
Date Completed RAC Score

OEW RISK ASSESSMENT:

This risk assessment procedure was developed in accordance with MIL-STD
882B and AR 385-10. The RAC score will be used by CEHND to prioritize the
remedial action at this site. The OEW risk assessment should be based upon
best available information resulting from records searches, reports of
Explosive Ordnance Disposal (EOD) detachment actions, and field observations,
interviews, and measurements. This information is used tc assess the risk
involved based upon the potential OEW hazards identified at the gite. The
risk assessment is composed of two factors, hazard severity and hazard proba-
bility. Personnel involved in visits to potential OEW sites should view the
CEHEND videotape entitled "A Life Threatening Encounter: OEW."

Part I. Hazard Severitv. Hazard severity categories are defined to provide
a qualitative measure of the worst credible mishap resulting from personnel
exposure to various types and quantities of unexploded ordnance items.

TYPE OF ORDNANCE
(Circle all values that apply)

A. Con%entional Ordnance and Ammunition

VALUE

Medium/Large Caliber (20 mm and larger) 10
o

Bombs, Explosive 10
Grenades, Hand and Rifle, Explosive _ 10
Landmines, Explosive . 10
Rockets, Guided Missiles, Explosive
Detonators, Blasting Caps, Fuzes, Boosters, Bursters 6
Bombs,.Practice (w/spotting charges) ]
Grenades, Practice (w/spotting charges) 4
Landmines, Practice (w/spotting charges) 4
Small Arms (.22 cal - .50 cal) (:)
Conventional Ordnance and Ammunition : 152

(Select the largest single value)

What evidence do you have regarding conventional OEW? LR
M wmm___ﬂ&l_ ¢ POSSIBLE

VSE OF ﬁ%g OES.



cC.

Pyrotechnics (For munitions not described above.)
VALUE

Munition (Container) Containing 10
White Phosphorus or other

Pyrophoric Material (i.e.,

Spontanecusly Flammable)

Munition Containing A Flame 6
or Incendiary Material (i.e.,

Napalm, Triethlaluminum Metal

Incendiaries) .

Flares,Signals, Simulators 4

Pyrotechnics (Select the largest single value) j;!

What evidence .do you have regarding pyrotechnics? bhptigi

Bulk High Explosives (Not an integral part of conventional ordnance;

uncontainerized.)

D.

VALUE
Primary or Initiating Explosives 10
(Lead Styphnate, Lead Azide,
Nitroglycerin, Mercury Azide,
Mercury Fulminate, Tetracene, etc.)

Demolition Charges < 10

Secondary Explosives 8
(PETN, Compositions A, B, C, )

Tetryl, TNT, RDX, HMX, HBX,

Black Powder, etc.)

Military Dynamite 6

Less Sensitive Explosives K 3
(Ammonium Nitrate, Explosive D, etc.)

High 'Explcsives (Select the largest single value) ()

What evidence do you have regarding bulk explosives? PQC#4EE

Bulk Propellants (Not an integral part of rockets, guided missiles, or

other conventional ordnance; uncontainerized)

VALUE
Solid or Liquid Propellants 6

Propellants o

What evidence do you have regarding bulk propellants? NONE :
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E. Radiological/Chemical Agent/Weapons

VALUE
Toxic Chemical Agents 25
(Choking, Nerve, Blocd, Blister)
War Gas Identification Sets 20
Radiological i5 -
Riot Control and Miscellaneous 5
{(Vomiting, Tear, incendiary and smoke)
Radiological/Chemical Agent (Select the largest single value) o

What evidence do you have of chemical/radiological OEW? NONE

Total Hazard Severity Value 10
(Sum of lLargest Values for A through E--Maximum of 61).
Apply this value to Table 1 to determine Hazard Severity Catsgory.

TABLE 1

HAZARD SEVERITY*

Description Categéry Value
CATASTROPHIC I >21
CRITICAL | IT >10 <21
MARGINAL @ ; >5 <10
NEGLIGIBLE v , >1 <5
**NONE 0

* Apply Hazard Severity Category to Table 3.

**If Hazard Severity Value is 0, you do not need to complete Part II. Proceed
to Part III and use a RAC Score of 5 to determine your appropriate action.
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part II. Hazard Probabilitv. The probability that a hazard has been or will

be created due to the presence and other rated factors of unexploded ordnance
or explosive materials on a formerly used DOD site.

AREA, EXTENT, ACCESSIBILITY OF OEW HAZARD
(Circle all values that apply)

L
(Y

A. Locations of OEW Hazards -~

VALUE
on the surface S -
Within Tanks, Pipes, Vessels 4
or Other confined locations.

Inside walls, ceilings, or other 3

parts of Buildings or Structures.

Subsurface @

Locatieon (Select the single largest value) 2

What evidence do you have regarding location of OEW? mc& OP'
RRMERM VEE BONKERS osd FIRING

B. Distance to nearest inhabited locations or structures likely to be at risk
from OEW hazard (roads, parks, playgrounds, and buildings).

VALUE
Less than 1250 feet . .S
1250 feet to 0.5 miles . O)
0.5 miles to 1.0 mile 3
1.0 mile to 2.0 miles ' 2
Over 2 miles - 1
Distance (Select the single largest value) 4‘

wWhat are the nearest inhabited structures? APPM?D TRMN tNG
ACILITY
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C. Numbers of buildings within a 2 mile radius measured from the OEW hazard
area, not the installation boundary.

VALUE
26 and over @
16 to 25 4
11 to 15 4 3
6 to 10 r 2
1 to 5 1
0 0
Number of Buildings (Select the single largest value) _i
Narrative _SBIUMNL BIILD INGS WTINKN 2 Mmie
Lt U |
D. Types of Buildings (within a 2 mile rad_j.us)

s VALUE
Educational, Child Care, Residential, Hospitals, @
Botels, Commercial, Shopping Centers
Industrial, Warehouse, etc. @
Agricultural, Forestry, etc. . .' 3
Detention, Correctional 2
No Buildings ' 0
Types of Buildings (Select the largest single value) 5

escrib Sas] of buildings in the area. (le 'TIDN,MFHNG
SChDOL , BCMPNLE el WAREHDAES O CTIAGE .
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E. Accesgsibility to site refers to access by humans to ordnance and explosive
wastes. Use the following guidance:

BARRIER VALUE

No barrier or security system 5

Barrier is incomplete (e.g., in disrepair or does not 4
completely surround the site). Barrier is intended to

deny egress from the site, as for a barbed wire fence
for grazing.

A barrier, (any kind of fence in good repair) but no (:)
separate means to control entry. Barrier is intended
to deny access to the site.

Security guard, but no barrier 2

Isolated site o

A 24-hour surveillance system (e.g., o]
television monitoring or surveillance

by guards or facility personnel) which-
continuously monitors and controls entry
onto the facility; or

An artificial or natural barrier (e.g.,

a fence combined with a cliff), which
completely surrounds the facility; and

a means to control entry, at all times,
through the gates or other entrances to

the facility (e.g., an attendant, television
monitors, locked entrances, or controlled
roadway access to the facility).

Accessibility "(Select the single largest value) 3

Describe the site accessibility. C@W\.Bbe | ~at) m THR,U S@RIT"(
ERTE GVARD owel P@_mgdc %E_ REACHES

F. Site Dynamics - This deals with site conditions that are subject to change
in the future, but may be stable at the present. Examples would be excesgive
socil erosion by beaches or streams, increasing land development that could
reduce distances from the site to inhabitated areas or otherwise increase

accessability.
VALUE
Expected ) (:)
None Anticipated - 0
Site Dynamics (Select largest value) éi_

escribe the site dynamics. PR&%FF BEACHE wILL-
TS AcREPGE. THW. 13_%55 &Rouom .
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Total Hazard Probability Value

(Sum of Largest Values for A +hrough F--Maximum of 30)
Apply this value to Hazard Probability Table 2 to determine

Hazard Procbability Level.

TABLE 2

HAZARD PROBABILITY

24

Description

Level Value
FREQUENT A >27
PROBABLE >21 <27
OCCASIONAL o 215 <21
REMOTE D > 8 <15
IMPROBAELE E <8

* Apply Hazard Probability Level to Table 3.
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part III- _&393-55‘—'-—"@' The :i#k assessment value for rhis site is
der.ermi.ned using the following Table 3. £nter with £he results of the
p:cbabi.].ity and hazard geverity values- '

hazard

TABLE 3
;;;:3;11:;;_- FREQUENT PROBABLE occaszouu";mom_ IKPROBABLE-
Level A B C D :E
— - ] T
category:®
CATAS'IROPHIC I 1 i 2 3 4
CRITICAL II i 2 3 4 8
MARGINAL 11T 2 ©) 4 4 5
N'EGLIGIBLE v 3 4 4 3 =
RISK ASSESSHENT eODE (RAC)
RAC 1 Imminent Hazard - Expedite INPR - Immediately call cEEND—ED-SY——
comercial 205—955—4968 or DSN 645-4968-
RAC 2 High prior:‘.ty on completion of INPR - Recommend £ureher action
py CEEND. .
Complete INPR - Recommend fgr‘r_her action by CSEND .
RAC 4 CQmpl%te INPR - Recommend further aczion DY CEEND -
RAC S Recommend 0o £qreher accion. submit NOFA and RAC ©t° CEHND -

part IV. Narrative. summarize the documented evidence that supperes this
risk aggessment. I1f no documented evidence was avail-
able, explain all the assumptions that you made-

.-—.---—--——--- .---—_-.-.—.—-..-.--..-.-

—— ——--—-———-—.-..-.-..-..-.—-.—.—..-..-.-.-\--u—-»-——----..-.-—.—-.—.—.--—---

_.-..-..-..-....-..-..—.——.—.-.—————.—-—.—..-..-.-..-.—-p-_—--——-.__----.—-.-..-.-.-——-m—-——-------'-'

:QE._NP\VM/ STATION A W@mgklye & rRFIELD

e e s e S S s s i e

-
—--»--.----—.----——-———--—-—-l-l--—-"--'-"-
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SITE SURVEY SUMMARY SHEET (Revised)
FOR
DERP~-FUDS SITE No. CO2NJ0951
NAVAL AIR STATION - CAPE MAY
CAPE MAY, NEW JERSEY
19 September 1994

SITE NAME: Naval Air Station - Cape May
LOCATION: Cape May, New Jersey

SITE HISTORY: The site is located in the City of Cape May,
Cape May County, New Jersey. As per deed dated 2 December
1918 and Declarations of Taking dated 16 July 1941 and 24
June 1942, the Government did obtain 426.774 acres fee. From
1916 to 1946 the Navy ultilized the site as a training
facility, alrport and submarine base. On 1 June 1946, the
Secretary of the Navy conveyed 426.774 acres fee to the
United States Coast Guard. Since 1946, approximately 101.814
acres has been lost to erosion and other forces of nature.

At the present time the United States Coast Guard is still
the owner of record of the site.

SITE VISIT: A site visit was conducted on 25 June 1993. Mr.
Constancio J. Labeste and Honesto Castaneda of CENAN-EN-IR
visited the site in Cape May, New Jersey. Our p01nt of
contact is Commander Geoffrey L. Abbott, Commanding Officer
U.S. Coast Guard Training Center, Cape May, New Jersey 08204
[ (609) 898- -6945]). In the course of our 1nvest1gatlon with
John Herr, Chief Design Section we found the following:
fourteen (14) formerly used buildings or structures
(beneficially used by the current owner) out of one hundred
five (105) erected at the site, locations of the two former
firlng ranges area, one former abandoned dumplng site and
locations of eleven (11) formerly used ammunition bunkers
(benef1c1ally used by the current owner). A total of
thirteen (13) different sizes underground fuel storage tanks
were removed and dlsposed in accordance with the New Jersey
State Department of Environmental Protection and Ener
(NJSDEPE) requirements by the U.S. Coast Guard, including
installation of monitoring wells. All the tanks were
beneficially used by the Coast Guard before the removal.
Base on our findings at the site we only recommend further
investigation on the following items: one abandoned dumping
station, two firing ranges, formerly used ammunition bunkers
and surrounding beaches for possible evidence of
hazardous/toxic waste and ordnance at the site. Therefore;
we are proposing the HTRW and OEW project at this site.

CATEGORY OF HAZARD: HTRW and OEW

PROJECT DESCRIPTION: There are two (2) potential projects at
this site.

Page-1

1200C PERM

C02NJ095101_03.10_0001 a



SITE SURVEY SUMMARY SHEET (Revised)
FOR
DERP-FUDS SITE No. CO02NJ0951
NAVAYL AIR STATION - CAPE MAY
CAPE MAY, NEW JERSEY
19 September 1994

(continuation)

a. HTRW. Location of one abandoned dumping station and
two firing ranges (for location see site map on Encl 1).

b. OEW. Locations of eleven (11) formerly used
ammunition bunkers, two former firing ranges and surrounding
beaches (for location see site map on Encl 1). Evidence
findings of small caliber bullets at the former firing ranges
and ordnance offshore by a local fisherman in 1970.

AVAILABLE STUDIES: Dames and Moore final report " Hazardous
Materials Survey " of soil and groundwater investigation
conducted in the area of formerly used Building No. 190

was submitted for reference only.

PA POC:' Mr. Constancio J. Labeste, (212) 264-6070/71 is the
New York District POC.
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PROJECT SUMMARY SHEET (Revised)
FOR
DERP-FUDS HTRW PROJECT No. CO02NJ095101
NAVAL AIR STATION - CAPE MAY
CAPE MAY, NEW JERSEY
SITE No. CO2NJ0951
8 May 1995

PROJECT DESCRIPTION: The project consists of the following
former area locations: two abandoned firing ranges areas and
one abandoned dumping station (for location see site map Encl
1).d Dumping station shown on old station map, no available
studies.

PROJECT ELIGIBILITY: The abandoned dumping station including
the two abandoned firing ranges are utilized by the Navy in
the past and are, therefore, eligible for cleanup under the
DERP-FUDS program.

POLICY CONSIDERATIONS: There is no policy which prohibits
the proposal of this project. The project consisting of
areas listed above on project description are eligible for
DERP-FUDS if it poses a health hazard.

PROPORED ACTIVITIES: The proposed project consists of
installation of monitoring wells to conduct soil/water
sampling and soil gas survey at the dumping station.

30il sampling/ testing (hand-dug) for lead contamination at
two firing ranges. No HTRW activity will be initiated at
this site until CEHND has reviewed the OEW project and has
determined that the potential OEW contamination at the site
does not constitute an imminent safety hazard.

COST ESTIMATE: Attached.
EPA FORM 2070-12: Attached.

POC: Mr. Constancio J. Labeste, (212) 264-6070/71 is the
New York District POC.
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BACK-UP COST ESTIMATE (Revised)
FOR
DERP-FUDS SITE No. CO2NJ0951
NAVAL AIR STATION - CAPE MAY
CAPE MAY, NEW JERSEY
8 May 1995

HTRW:
A, Field Investigation:
Dumping Station:

1. Soil gas survey - estimate two - 1 acre grid @ $ 1,799.00
each
2 x 1,799 $ 3,598.00

2. Soil augering and monitoring wells at 4 locations @
$ 4,000.00 each
4 x 4,000 $ 16,000.00

3. Soil sampling analysis at 4 locations
(3 samples/location) € $ 2,714.00 each
12 x 2,714 $ 35,568.00

4. Water sampling and analysis as per (NJSDEPE, regulation),
for Benzene, Toluene, Xylene, ethylbenzene and lead
First round ground water sampling analysis at 4 location
(4 per location).

a. BTEX analysis @ $ 160.00 each
16 x 160 $ 2,560.00

b. B/N/A extractables @ $ 728.00 each
16 x 728 $ 11,648.00

c. 8 metals analysis @ $ 208.00 each
16 x 208 $ 3,328.00

d. TPHC analysis @ $ 104.00 each
16 x 104 $ 1,664.00

Second round ground water sampllng ana1y31s at 4 location
(4 per locatlon)

a. BTEX analysis @ $ 160.00 each
16 x 160 $ 2,560.00

b. B/N/A extractables @ $ 728.00 each
16 x 728 $ 11,648.00

c. 8 metals analysis @ $ 208.00 each
16 x 208 $ 3,328.00

d. TPHC analysis @ $ 104.00 each
16 x 104 $ 1,664.00

5. Geophy51cal surveys, sampllng, shallow hand-dug pits
testlng including soil screenlng at two (2) abandoned
firing ranges for lead contamlnatlons(lump sum)

20,000.00

Page-1
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BACK-UP COST ESTIMATE (Revised)
FOR
DERP~FUDS SITE No. CO2NJO0951
NAVAL AIR STATION - CAPE MAY
CAPE MAY, NEW JERSEY

8 May 1995
(continuation)
Total $ 113,566.00
6. Field Labor, Mobilization/Demobolization & 10% total
field investigation. $ 11,357.00
Total Field Investigation $ 124,923.00

B. Report and work plan preparation (50%):
Health and Safety Plan, Chemical Data Acquisition Plan,
Quality Control Plan, Analysis of Samples and
recommendations/alternative report.
$ 62,462.00

Total A and B $ 187,385.00

C. Government Supervision and Administration (20%)
37,477.00

Grand Total $ 224,862.00

D. Contingencies @ (10%) 22,486.00
Total Implementation Cost $ 247,348.00

Page=2



vy s

1. COMPONENTS 2. DATE

FY 1993 MILITARY CONSTRUCTION PROJECT DATA| 8 May 1995

{3. INSTALLATION AND LOCATION 4. PROJECT TITLE
NAVAL AIR STATION - CAPE MAY DERP-FUDS . = .
CAPE MAY, NEW JERSEY (Revised)

5. PROGRAM ELEMENT 6. CATEGORY 7. PROJECT NUMBER| 8. PROJECT COST ($000)

CODE
HTRW CO02NJ095101 246

9. COST ESTIMATES

ITEM UM QUANTITY |[UNIT COSsT
SITE INVESTIGATION COST (000)
INVESTIGATION COSTS (SEE BACKUP) 125
REPORT AND WORK PLAN PREPARATION (50%) 62.5
SUBTOTAL 187
SUPERVISION AND ADMINISTRATION (20%) 37
CONTINGENCIES (10%) 22
Note:
Escalation costs will be added prior to
the execution of the project.
TOTAL IMPLEMENTATION COST 246

10. DESCRIPTION OF PROPOSED WORK

10.1 Soil gas surveys: estimate two - 1 acre grids (at dumping area )
10.2 Soil boring and monitoring wells at four (4) locations (at dumping

site).

10.3 Soil sampllng and ana1y51s as per (NJDEPE State regulatlon)
10.4 Water sampllng and analy81s as per (NJDEPE State regulatlon)
10.5 Geophysical surveys, sampling, shallow hand-dug pits testing
1nc1udLng soil screening at two (2) firing ranges for possible lead
contamination.




APPENDIX C
Figures, Tables, and Boring Logs from Ogden (1998)



This Page Was Intentionally Left Blank



\
v \
|

RERSED 7/13 o4

{ o HTRW
... (PROIE
‘ Dumping Station Area

Firing Range 1

Not to Scale
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Figure 2-2
Dumping Station Area/Firing Range Areas
Naval Air Station, Cape May, New Jersey
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Figure 3-1
Not to Scale Work Plan
Proposed Boring Locations, Dumping Station Area
@ oUssi  Approximate Boring Location and Designation Naval Air Station, Cape May, New Jersey

Indicates Ground Water Sample Recovery at
Boring Location

U.S. Army Corps of Engineers, New York District
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FR2-HA10
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FORMER NAVAL AIR STATION, CAPE MAY, NEW JERSEY

FIRING RANGE AREAS
SOIL LEAD ANALYTICAL DATA

Sample
Designation
FRI-HATL-01

__FRI-HA2-0]
FRI-HA3-01
FRI-HA4-01
FRI-HAS-01

FRI-HAG-01
FRI-HAT-01
FRI-HA8-01
FRI-HA8-01
FRI-HA8-01
~ FRI-HA9-01
_ FRI-HA10-01
FRI-HA11-01
| FRI-HA12-01
FRI-HA12-02 [b]

FRI-HA13-01
FRI-HA13-01
_ FRI-HA13-01

 FRI-HA14-01

~ FRI-HA15-01
FRI-HA16-01
FRI-HA16-01
FRI-HA16-01
_FRI-HAI7-0l

_FRI-HA19-01

FR1-HA20-01

| FRI-HA21-01
FR1-HA22-01

~ FRI-HA23-01
FR1-HA24-01

FRI-HA24-02 [b]
FRI-HA25-01

| FRI-HA26-01
FRI-HA27-01

_FRI-HA28-01

 FRI-HA29-01
FR1-HA30-01

Laboratory
Number
26752

26753
26754
26755
26756
26757
26784
26786
26787
26788
26758
26789
26759
26776
26777
26760
26826
26827
26761
26762
26778
26779
26780
26763
26781
26764
26765
26771
26766
26767
267173
26774
26768
26769
26770
267175
26783
26791

Sample
Depth (ft)
00-05
00-05
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
1.0-1.5
2.0-25
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
10-1.5
2025
0.0-0.5
0.0-0.5
0005
1.0-1.5
2.0-25
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5

Lead

(mg/kg) [a]

162
196
288
547
428
551
320
708
2,410
500
920
740
552
463
1,760
286
239
6.1

9,230

80.6
170,
34,600
297
90.5
248
957
446
342
4,120
137,300
882
813
3,460
7,880
6,730
1,130
301
945

*

z

* Z

*

* Z

+zzzzZ22z22Z

*» Z Z Z Z Z

Sample Laboratory Sample Lead
_Designation Number Depth (f)y - (mg/ke) [a]
FR2-HA1-01 26823 0005 511
FR2-HA2-01 26824 0.0-0.5 217
FR2-HA3-01 26825 0.0-0.5 2,170
FR2-HA4-01 26792 0.0-0.5 877 N*
FR2-HAS-01 26793 0.0-0.5 291 N*
FR2-HA6-01 26794 0.0-0.5 852 IN*
FR2-HA7-01 26796 0.0-0.5 2,070 N*
FR2-HA7-01 26797 10-1.5 394
FR2-HA7-01 26798 2.0-25 55
FR2-HAS8-01 26802 0.0-0.5 2,320 N*
FR2-HAS9-01 26805 0.0-0.5 2,590 N*
FR2-HA10-01 26808 00-0.5 505 N*
FR2-HA11-01 26809 0.0-0.5 1,990 N*
FR2-HA12-01 26810 0.0-0.5 634 N* |
FR2-HA13-01 26812 0.0-0.5 343
FR2-HA13-01 26813 1.0-1.5 31 u
FR2-HA13-01 26814 2.0-25 45 B
FR2-HA14-01 26819 0.0-0.5 670
~ FR2-HA15-01 26821 0.0-0.5 821
FR2-HA16-01 26799 0.0-0.5 3438 N*
FR2-HA17-01 26800 0.0-05 143 N*
FR2-HA17-02 [b] 26801 0.0-05 130 N*
FR2-HA18-01 26803 0.0-0.5 177 N*
FR2-HA19-01 26804 0.0-0.5 262 N*
FR2-HA20-01 26811 0.0-05 217 N*
~ FR2-HA21-01 26806 0.0-0.5 273 N*
FR2-HA21-02 [b] 26807 00-05 312 N*
FR2-HA22-01 26822 0.0-0.5 41.2
FR2-HA22-01 26854 1.0-1.5 153
FR2-HA22-0! 26855 2.0-25 57
FR2-HA23-01 26820 0.0-05 331
FR2-HA24-01 26818 0.0-05 120
FR2-HA25-01 26817 0.0-0.5 247
FR2-HA26-0! 26816 0.0-0.5 202
FR2-HA27-01 26815 0.0-0.5 7.8
FB-101597-1 [c] 26828 - 33.5 (mg/L) U |
FB-101597-2 [c] 26829 --- 33.5 (mg/L) U

All samples collected 10/15/97 except FR2-HA22 (1.5-2.0 ft and 2.5-3.0 ft samples), collected 10/16/97

DATA QUALIFIER:

*

N: Spiked sample recovery not within control limits

Duplicate analysis not within control limits

B: Reported value is less than the Method Detection Limit (MDL) but greater than or equal to the Instrument Detection Limit (IDL)

U: Compound not detected at the indicated concentration

NOTES:

{a] Bold values exceed NIDEP Residential Direct Contact Soil Cleanup Criterion of 400 mg/kg

[b] Sample duplicate

{c] Field blank




TABLE 4-2
FIRING RANGE AREAS
GROUND WATER METALS ANALYTICAL DATA
FORMER NAVAL AIR STATION, CAPE MAY, NEW JERSEY

Sample Designation> | NJDEP | FRI-BI-GW-01  FRI-BI-GW-01 FR2-BI-GW-01  FR2-BI-GW-01
Laboratory Number > GWQS 26845 26852 26846 26853
Matrix > - Total Dissolved Total Dissolved |
Units > ug/L g/l ug/l uglL ug/L
NOTES> [a] |b] b} |bj [b]
Aluminum 200 ) 89,600N 746 UN 35,000N 77.5BN |
Antimony 20 178 B 63 B 53U 53U
Arsenic 8 88.1 35 B 32.4 34 U
Barium 2,000 341 B 156 B 109 161 B
Beryllium 20 45 030 U 16 B 030 U
Cadmium 4 0.80 U 040 U 040 U 040 U |
Calcium NA 125,000 10,3000 55,700 41,200
Chromium 100 538 1.7 U 245 16.5
Cobalt NA 697 B 1.3 U 215 B 85 B
Copper 1,000 353 40 U 120 40 U
fron 300 224,000 2,210 71,600 1,200
Lead 10 413 22 U 69.2 22 U
Magnesium NA 43,900 13,400 44,300 28,900
Manganese 50 1,830 167 696 102
Mercury 2 016 B 0.10 U 0.10 U 0.10 U
Nickel 100 263 75 B 395 474
Potassium NA 123,300 ) 9,700 26,000 19,000 |
Selenium 50 96 U 48 U 48 U 48 U |
Silver NA 240 Lok2 U L2y 12y
Sodium 50,000 65,800 54,200 282,000 256,000
Thallium 10 76 U 38U 38 U 38 U
Vanadium NA 209 25U 911 35 B
Zinc 5,000 1210 449 303 89 B

All samples collected 10/16/97

QUALIFIERS:

N: Spiked sample recovery not within control limits

U: Compound not detected at the indicated concentration

B: Reported value is less than the Method Detection Limit (MDL) but greater than or equal to the Instrument Detection Limit (IDL)

NOTES:

{a] NJDEP Ground Water Quality Standards - Class [I-A: NJAC 7:9-6; State Primary Drinking Water Standards: NJAC 7:10-5.1, 5.2
[b] Bold values exceed NJDEP GWQS



TABLE 4-3

DUMPING STATION AREA
SOIL VOLATILE ORGANIC COMPOUND ANALYTICAL DATA
FORMER NAVAL AIR STATION, CAPE MAY, NEW JERSEY

Sample Designation > NIDEP Criteria [a} DS-B1-SS1-01 ~ DS-B1-§52-01 = DS-BI-SS2-02 | DS-B2-SS1-01 | DS-B2-SS2-00 ' DS-B3-SS1-01 ~ DS-B3-552-01 ' DS-B4-551-01 | DS-B4-5S2-01 ' FB-101697 TB-101697
Laboratory Number > | RDC-SCC INRDC-SCC’ 1IGW-5CC 26830 26831 26833 26834 26835 26837 26838 26839 26847 L. 26mas 26856
Units > ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug’kg ug/kg ug/kg ug/kg ug’kg R ug/kg : ug/ ug/kg
NOTES > by Il 14 el i \ 19 i)
1,1-Dichloroethane 570,000 , 1,000,000 ; 10,000 130U 130U 130U 130U 130U 120U 130U 120U { 150U 10U 120U
1.1-Dichloroethene 8,000 150,000 10,000 130U 130U 130U 130U 130U 120U 130U 120U 150U 10U 120U
1.1, 1-Trichloroethane 210,000 1,000,000 = 50,000 130U 130U 130U 130U 130U 120U 130U 120U 150U 10U 120U
1,1,2-Trichloroethane 22,000 420,000 1,000 130y 130U 130U 130U 130U 120U 1304 120U 150U 1oy 120U
1,1,2,2-Tetrachloroethane | 34,000 70,000 1,000 130U 130U 130U 130U 130U 120U 130U 120U 150U 10U 120U
1.2-Dichloroethane 6000 24,000 1,000 130U 130U 130U 130U 130U 120U 1Bou 120U ; 150U 1ou 120U
1,2-Dichloropropane 10,000 | 43000 ©  NA 130U 130U 130U 130U 130U 120U 130U 120U : IS0U 10U 120U
2-Butanone 1,000,000 i 1,000,000 50,000 660U 640U 640U 640U 640U 590U 650U 620U 750U 50U 620U
2-Hexanone NA NA NA 660 U 640U 640U 640U 640U 590U 650U 620U 750U 50U 620U
4-Methyl-2-Pentanone 1,000,000 1,000,000 50,000 660 U 640U 640U . 640U 640U 590U 650U 620U ! 50U 50U 620U
Acetone 1,000,000 1,000,000 100,000 660U 640U 640U 640U 640U 590U 650U 620U 750U 50U 620U
Benzene 3,000 13,000 1,000 130U 130U 130U 130U 130U 120U 130U 120U | 150U 1.0U 120U
Bromodichloromethane 11,000 46,000 1,000 150U 130U 130U 130U 130U 120U 130U 1200, 150U 10U 120U
Bromoform 86,000 370,000 1,000 130U 130U 130U 130U 130U 120U 130U 120U 150U 10U 120U
Bromomethane 79,000 1,000,000 1,000 130U 130U 130U 130U 130U 120U 130U 120U 150U 10U 120U
CarbonDisulfide NA NA NA 130U 130U 130U 130U 130U 120U 130U 120U . 150U 1ou 120U
CarbonTetrachloride 2,000 4000 1,000 130U 130U 130U 130U 130U 120U 10U 1200 150U 10U 120U
Chlorobenzene 37,000 680,000 1,000 130U 130U 130U 130U 130U 120U 130U ! 120U ! 150U 10U 120U
Chloroethane NA NA NA 130U 130U 130U 130U 130U 120U 130U ‘ 120U EIN 10U 120U
Chloroform 19,000 28,000 1,000 130U 130U 130U 130U 130U 120U 130U 150U 10U 120U
Chioromethane 520000 | 1,000,000 10,000 130U 130U 130U 130U 130U 120U 130U . 10U 120U
cis-1,2-Dichloroethene 79,000 1,000,000 1,000 130U 130U 130U 130U 130U 120U 130U ; ; 1oy 120U
is-1,3-Dichlaropropene 4,000 5,000 1,000 130U 130U 130U 130U 130U 120U 130U P " 1oy 120U
Dibromochloromethane 110,000 - 1,000,000 1,000 130U 130U 130U 130U 130U 120U 130U 20 1.0U 120U
Ethylbenzene 1,000,000 © 1,000,000 100,000 130U 130U 130U 130U 130U 120U 130U 120U 150U ¢ 10U 120U
MethyleneChloride 49,000 210,000 1,000 220B 360B 230B 2408 140B 150B 140B 140B 2008 10U 160B
Styrene 23,000 97,000 100,000 130U 130U 130U 130U 130U 120U 130U . 120U i 150U 1.ou 120U
Tetrachloroethene 4000 | 6000 , 1,000 130U 130 130U 130U 130U 120U 130U 120U 150U 10U 120U
Toluene 1,000,000 1,000,000 500,000 130U 130U 130U 130U 130U 120U 130U 120U 150U 1oy 120U
trans-1.2-Dichloroethene | 1,000,000 | 1,000,000 50,000 130U 130U 1304 130U 130U 120U 130U 120U 150U 10U 120U
trans-1,3-Dichloropropene | 4,000 5,000 1.000 130U 130U 130U 130U 130U 120U 130U 20U 150U : Lou 120U
Trichloroethene 23,000 54,000 1,000 130U 130U 130U 130U 130U 1200 130U 120U i 150U _‘f 10U 120U
VinylChloride 2000 7,000 10,000 130U 130U 130U 130U 130U 120U 130U 120U : 150U tou 120U
Xylene(Total) 410,000 1.000,000 ' 10000 130U 130 U 130U 130 U 130U 120U 130U 120U i 150U ! 10U 120U

All samples collected 10/16/97

QUALIFIERS:

U.  Compound not detected at the indicated concentration

B Analyte detected in laboratory blank as well as sample, indicative of possible laboratory contamination of the environmental sample

NOTES:

(a]. NJDEP Soil Cleanup Criteria (7/11/96)

[b] RDC-SCC = Residential Direct Contact Sotl Cleanup Criteria
{c]: NRDC-SCC = Non-Residential Direct Contact Soit Cleanup Criteria
{d] IGW-SCC = Impact to Ground Water Soi! Cleanup Criteria

e] Sample duplicate
{f] Field (rinsate) blank
[g] Trip blank




TABLE 44
DUMPING STATION AREA
SOIL SEMI-VOLATILE ORGANIC COMPOUND ANALYTICAL DATA
FORMER NAVAL AIR STATION, CAPE MAY, NEW JERSEY

[Sumpte Derignation > NJDEP Criteria [a] [ DSBISSI __ DS-BISS201 | DS-BI-SS242 - DS-B2-SSI-#1  DS-B2SS2-01 = DS-BISSI01 _ DS-BISS241  DS-BSSI01 _ DS-B4-SS201 FB-101697 ]
Luborstory Number > RDC-SCC_NRDC-SCC: IGW-SCC | 26830 26831 16833 C M 2ms 26837 26838 26839 26847 26848
Units > ug/kg ugke ke wpke ugke - ke 0 uwka . ueke ks ugkg ! !
NOTES > ] ] 4] i ) ; 0
1.2-Dichlvrobenzene 3.400.000 RIXCL O SO Ay i) i 30U MOuU - U 50U 180U ny
1.2.4-Trichiorobenzene GO0 200000 10000 30U w0y WU . 30U 10U 1500 380U 1nu
1.3-Dichlorob 5100000 10000000 00K _ U wen 70U W0y 300 150U 380U Ny |
1 4-Dichlorob ST0.000 U000 H0.00 3700 a0y 3wU WU 30U 350U 380U : ny
2Chloronuphth NA NA NA_ T Tswu 00y 70U oy 30U U wou T
1Chlorophenal 280,00 3200000 100K 370U ol 7 30U WU U 30U 380U : o
2 MethyInag NA NA NA 3700 st ! wou_ 30U a70U 3500 180U nu_
2-Methyiphenol LROL0 10000000 Na_ U oy 0y 30U : 30U ey WU uy |
2-Niwounitine NA NA NA U way U wou 00 3501 Wwou U
2-Nitcophenol Na NA NA UL U T T T 350U 3800 nu_ |
2.4 Dichlorophenal 000 0000 oo | 300 Wiy _awu anu 0y Bsou U I
|2.4-Dimethylphenol IR 000000 ton | 30U AU oy MOU _ 0u 150y O T
2.4-Dinttrophenot MO 200000 1000 F _mau_ 7300 nou__ Ty 3
mitrololuene | Lo B L mu oy B U ey oMU nu
'niﬂ;ﬂ;ljgu:mi ) C o soeo o000 S0K0 ’: 3y oy IR 3300 o du  Meu o 7oy 1561 BOU 3 Hnu
Tnchloruphenol | GLo00 270000 oo - 3ugo U oy Ay o ey _ Mot . ey oo sou o oy oo oonuo
1000 0 T Twen T R . L R 1 B0 g nu
N Ty woU T Tmeu iy Taey oy 130U WU o nu
oo oo |7 weu” T weeu T Ty T Tewu T s ewu . qaau Tawu T eu au |
NA NA My n Wy U By 370U 350U w0U ] iy
{-Chlore-3-methylphenol | 10.000000 10000060 oo | 3700 awu 2wU T euse0 . swo Bseu | seu 1y
3-Chlomaine PRI A2000KKE  NA _ .ty o0y oy wu o Moy ey say ey vy
4 Chiarophenyl-phenyiether NA NA NA 70U WU Cxeu_ amd MU Wy 30U 380U 1nu
[+-Methylpierol T 2w00000 om0 Na | o W0 " T hwu T U iy U 30U wou . nu |
2 ! B NA_ . Na T TwouT T Tweu T Tweo T eyl T Tmeu T g 00 B0y 380U o
Js-Nicophenal | NA NA_NA_ T Twu CTTwwu T Tm eoU_ Ty owu U Tou “u I
40-Dinio-2metylphenol | NA_ NA NA_ )70 mkU_ 700 6GWU MeU_ ewu 7400 qwy ey Tau )
cenuphthene TAOON LMK T Y Wy LY hu LY S L. S .1 R
Accnaphtbvicas ] Na NA NA oy 17y 19U _ouu
Antrucens HLO00.00 [0.00R1LO00 100000 vy 19U = Hu
Bemzopntmucene | wo Cswoon | a1 T Ty oy WU 1y
Bencowprrene | o0 100 wu
1 w0 19U
Benzogg hperylene NA ] 19U
[Benzag)tiuorantiene %00 o soom | 19U
s Chioroethosmetiane | NA NA NA WU
bis(2-Chlorosthviether 601 34KI0 10000 i wou o Moy __ iy ol 380U
bisg2<chluroisoprups Dether | 2300000 Wwooho oo | 3701 1001 T T T wu T u T
I L O Lo T . L . L L T o U
L1000 10000000 100,000 sy WU W0U o Thwou 30U W0y
NA NA S o o e T Twau T s ey 00 w0y
[ o0 T Tane”  soome U T B T U
- NA NA Na T T T e T e T T Tmeu T hanu B 3waU
660 G oo WU U 18U o Y
wiphtalte | 10000000 10000000 30,000 | U oot T T aen i 0 i wou_
cthylphthalae | IOOOKLO00 T0KKOO0K) RULCTI I RELI1 O (¢.1 U wu . IR ({1 oy ol Uy
HXLINK) 70U 400 ey oy __any Mo _sou nu
s b wou T e au ST aeu T T weu T T Tawu v T
T | s T T u o e axu 25 N
Fluorene 0w 1Y T o “y i 1y o wu
Hexachlorobenzene oo | 3l ant ) wou T ey oy
H I it ) 1ou.00 W wwu i i Th o 150U Thu
ehloroyclopentadiene w0 soooon | Tl T T e 350U u
exachloroethune T o e T Taw 350U nu
deng L2 3cdypyrene 00 Lo s ) o i ] G LT
leophorane | anwooo__ 10000000 50,000 70U CThwu T T e T eeu T ey T ey
: p 230,000 4200, (0K 100,000 . 7|K l17 L lﬂl .48 . |7U
Niwrebengene | 2RO 520000 HhO00 70U 00 . U _iouy M0y
N-Nwowdinpropylamine | 660 660 oo | 30U a0u . oy Taweu. T W
N-Nitrosodiphenylamine L L Tawg ) T wu T wu j
jorophenol | a0 o | w0w son - ooy
Phenandirene NA NA 5 00 1%y 71U
Phenol oo eseos seo T e awuweu T T
b N T R e A S T Y Y T U T

All suinples coliecied 171697

QUALIFIERS:
U Compound not detecied st the indicated concentration

Bi Anabvte dewected in Jaboratony blank ws well as sample: indicutive of passible laboratory contamination of the environmental sample

Jo Mass spectral data indicate presence of o compound hat meets identlication eriteria: result is Jess than the xpecitied yuantitation imit but greater than zer: concentration ix spproxmiate Vidie
NOTES:

tal: NJDEL Sanl Cleanup Criterta (711790)

i) RDC-SCC = Resadential Direct Contaet Sail Cleanup Critena

fe]. NRIX-SCC = Non-Residential Direot Contact Soit Cleanup Critena
fdI IGW-SCC = Empuct o CGround Water Soi Cleanip Criters

fe

1) Faeld (rnsate) hlank

Sl duphicate



TABLE 4-5

DUMPING STATION AREA

SOIL PESTICIDE / PCB ANALYTICAL DATA
FORMER NAVAL AIR STATION, CAPE MAY, NEW JERSEY

Sample Designation > NJDEP Criteria {a] DS-BI-SS1-01 | DS-BI-SS2-01 | DS-BI-SS2-02 | DS-B2-SS1-01 . DS-B2-SS2-01 ' DS-B3-SS1-01 | DS-B3-§S2.01 | DS-B4-SS1-01 | DS-B4-552-01 FB-101697

Laboratory Number > | RDC-SCC | NRDC-SCC | IGW-SCC 26830 26831 26833 I 26834 26835 26837 26838 26839 26847 26848

Units > ughkg . ughg | ughe ughkg ug/kg ug/kg ‘ uglkg , uglkg : ug/kg ughg . ugheg uglkg ug

NOTES > ol | fel 4] fel : ‘ i if]

Aldrin 40 0 a0 150,000 37U 40U 38U 34U 37U j 34U 37U 35U 38U 0.05U

alpha-BHC NA . NA . NA 37U 40U iRV 3.4V ‘ 370 ‘ 34U 37U 35U 38U 005U
__ fbeta-BHC NA 1 NA D NA 37U 40U 38U 34U 37U . 34U 37U 35U 38U 005U

dela-BHC NA NA . NA 37U 40U 38U 34U 37U i 3.4U 37U 35U 38U 005U

gamma-BHC(Lindane) 520 “ 2200 | 50,000 LA VI 40U 38U 34U 37U 1 34U 37U 35U 38U 005U

Chlordane NALONAL - NA U 81U U 69U 35U | 0U 75U 722U 78U 10U

4,4-DDD 3000 1 12,000 50,000 73 40U EXTUR 34U 37U \ 34U 37U 85 38U 005U

4,4-DDE 2,000 9,000 50,000 16 44 . 39 1 3.7U | 34U 37U 44 4 18 005U

4,4-DDT 2,000 9,000 500,000 42 40U 38U 5.2 37U 34U 37U a1 j 82 005U

Dieldrin 42 180 | 50,000 37U 40U 38U 34U 37U 34U | 37U EE1V 38U 005U

Endosulfan { 340,000 | 6,200,000 | 50,000 17U 40U 38U 34U 37U { 340 3.7V 35U g 38U 005U

Endosulfan [ 340,000 | 6,200,000 | 50,000 37U 40U 38U t 34U 37U 34U 37U 35U | 38U 005U

Endosulfansulfate NA NA NA 37U 40U 38U w 34U U 34U 37U 50 38U

Endrin 17,000 | 310,000 | 50,000 37U aou | ssu 34U R ITI 34U 37U 15U ‘ 38U

Endrinaldehyde NA NA NA 37U 40U 38U ! 34U 37U 34U 37U 350 38U

Heptachlor 150 650 | 50,000 37U 40U 38U ! 340 | 37U 34U 37U 3.5U [ 38U

Heptachlorepoxide NA NA  ©  NA 37U 40U sy 3.4U j 37U 34U 3.7U U | 38U

Toxaphene 00 200, 50000 75U | 8Ly 78U 69U : 75U 20U ' 35U ~ 12U | 78U i

Aroclor-1016 4902000 | 50,000 U TRV 78U 69U : 75U 0U 75U 72U 78U

Aroclor-1221 490 . 2000 ! 50,000 U0 81U 78U 69U | 75U 20U 75U 72U 78U

Aroclor-1232 4% 2,000 50,000 5U 81U } 78U 69U : 75U , 00 75U 72U 78U

Aroclor-1242 a0 | 2000 | 50000 75U ‘ 31y : 78U 69U 75U ‘ 70U 75U 12U 78U

Aroclor-1248 49 | 2,000 50,000 75U 81U 78U 69U : su | 70U 75U 72U 78U

Aroclor-1254 40 2000 50,000 75U } 81U 78U 69U ; 75U } 0U 75U 72U 78U

Aroclor-1260 490 i 2,000 50,000 35U | 81U 78U 69U ; 75U | 70U 75U 72U 78U

All samples collected 10/16/97

QUALIFIERS:

u

Compound not detected at the indicated concentration

NOTES:

[a}: NIDEP Soil Cieanup Criteria (7/11/96)

{b}: RDC-SCC = Residential Direct Contact Soil Cleanup Criteria

{c]: NRDC-SCC = Non-Residential Direct Contact Soil Cleanup Criteria
{d}: IGW-SCC = lmpact to Ground Water Soif Cleanup Criteria

{e]: Sample duplicate

(f]:

Field (rinsate) blank




TABLE 4-6

DUMPING STATION AREA
SOIL METALS ANALYTICAL DATA
FORMER NAVAL AIR STATION, CAPE MAY, NEW JERSEY

Sample Designation > NJDEP Criteria [a] DS-B1-551-01 DS-B1-852-01 ' DS-B1-S82-02 DS-B2-$51-01 DS-B2-8§82-01 . DS-B3-5581-01 DS-B3-552-01 ; DS-B4-851-01 DS-B4-§52-01 | FB-101697
Laboratory Number > | RDC-SCC NRDC-SCC: IGW-SCC 26830 26831 26833 26834 26835 I 26837 26838 ; 26839 26847 \ 26848
Units > ug/kg urgrlkg ug/kg ug/lfg ug/kg ug/kg ug’kg ug/kg : ug/kg ug/kg prg"/kg ug/kg “ ug/l
NOTES > Ib} le] 1d] el i i 1f]
Aluminum NA NA NA 6,010+ 3.360* 2,700* 931+ 1,450 * : 2,310* 1,980 * } 5,140 * 1,400 * i 746U
Antimony 14,000 340,000 NA 120 13y 12U iy 12U IRy 12U | 1.1y 124 S3U
Arsenic 20,000 . 20,000 NA 6.7 1.9 2.0 1.7 1.5 » 2.4 23 3.7 I.IB ! 39B
Barium 700,000 47,000,000 NA 20.3B 11.8B 14.1B 383B 23.8B . 1248 9.0B 2148 2.1B ! 16U
Beryllium 1,000 1,000 NA 0.24B 0.11B 0.07B 0.062U 0.067U » 0088 0.067U 0.14B 0.070U ‘ 030U
Cadmium 1,000 100,000 NA 0.089U 0.097U 0.093U 0.083U 0.089U » 0.084 U 0.089U 0.086U 0.093 U 040U
Calcium NA NA NA 868 B 8788 717B 393B 388B 400B 448B 643 B 319B 71.8U
Chromium NA NA NA 20.3* 82* 6.7* 3.7+ 4.1* : 59* 55* 12.7* 24* 1L.7u
Cobalt NA NA NA 248 228 208 0.69B 0738 » 0.77B 0878 228 0.65B 13U
Copper 600,000 600,000 NA 10.0 47B 41B 29.6 52B ) 243 8.0 9.7 26B 40U
fron NA NA NA 10,100 * 5,070* 4,590 * 1,710 * 2,350+ 3,660 * 3,250 9.010* 1,500 * R 442U
Lead 400,000 600,000 NA 17.0* 2.5¢* 22* 15.9* 22+ 154+ 1.9* 7.0+ 38* : 22U
Magnesium NA NA . NA 2,020 1,230 1,020B 366B 515B 646 B 753 B 1,650 288B ! 58.8U
Manganese NA NA NA 70.6* 43.4* 353+ 224+ 26.2* ) 23.5* 26.6* 66.1* 15.2% i 1.2U
Mercury 14,000 270,000 NA 0.14 0.020U 0.019U 0.017U 0.019U ) 0.017U 0.019U 0.018U 0.019U ; 0.tou
Nickel 250,000 2,400,000 NA 768 548 528 13B 20B _ 24B 26B 56B 34B 13U
Potassium NA NA ) NA [.010B 603 B 523B 177B 257B . 352B 3728 821B 130B 372U
Selenium 63,000 3,100,000 NA L1U 12U 11U 099U L1y . 1.0U v r.ou Ltu 48U
Silver 110,000 4,100,000 NA 046B 0.29U 028U 025U 027U 025U 0.27U 0398 028U 12U
Sodium NA NA NA 336B 1728 148B 1050 1144 ) 203 B 1478 313B 169B 721B
Thallium 2000 2000 NA 085U 092U 0.88U 0.79U 085U 080U 0.85U 081U 088U 380
Vanadium 370,000 - 7,100,000 NA 217 92B 738 33B 40B ) 658 57B 16.5 24B 25U
Zinc 1,500,000 1,500.000 NA 47.1 319 32.4 52.0 26.7 12.8 10.6 29.2 17.2 5.7B

All samples collected 10/16/97

QUALIFIERS:

*  Duplicate analysis not within control limits

U:  Compound not detected at the indicated concentration

B: Reported value is less than the Method Detection Limit (MDL) but greater than or equal to the Instrument Detection Limit (JDL)

NOTES:

{a]: NIDEP Soil Cleanup Criteria (7/11/96)
[b): RDC-SCC = Residential Direct Contact Soil Cleanup Criteria
[c]: NRDC-SCC = Non-Residential Direct Contact Soil Cleanup Criteria
(d): 1GW-SCC = lmpact to Ground Water Soil Cleanup Criteria

[e]: Sample duplicate
[fl: Field (rinsate) blank




TABLE 4-7

DUMPING STATION AREA
GROUND WATER VOLATILE ORGANIC COMPOUND ANALYTICAL DATA
FORMER NAVAL AIR STATION, CAPE MAY, NEW JERSEY

Sample Designation > NJDEP } DS-B1-GW-01  DS-B3-GW-01 ' DS-B3-GW-02
Laboratory Number> | GWQS 26840 26842 26843
Units > ~ug/l ~ug/l ug/l ugh
NOTES > |a] [b]
1.1-Dichloroethane 70 1.0 U lou . 10U |
1,1-Dichloroethene 2 1.0 U 1.0 U i KU
1,1,1-Trichloroethane 30 1 1.0 U 1.0 U B 1.0 U
1,1,2-Trichloroethane | 3 10 U 1.0 U I 10U
1,1,2,2-Tetrachloroethane 2 1 10u vy 4 10U
1.2-Dichloroethane 2 1.0 U 1.0 U __lou B
1,2-Dichloropropane . 1.0 U ~ 1.0 U 1.0 U
2-Butanone 300 >0 U seu . s0U
2-Hexanone NA S0U. sy o 50U ]
4-Methyl-2-Pentanone 400 50U 50U sou
Acetone | 700 50U seu . s0U
Benzene , LU I P 10U v
Bromodichloromethane 18 1.0 U 1o vu - lou
Bromoform 4 10U tov oy
Bromomethane 10 1.0U o u lou
CarbonDisuifide NA 10U 10U 1.0 U
CarbonTetrachloride 2 1.0 U Loy lou
Chlorobenzene B I F S wou o ey
[Chloroethane. NA_} U o 1ov 10U
Chloroform 6 ~lou 1.0 U 1.0 U
Chloromethane | 30 ou 1.0 Y 1oy
cis-1.2-Dichloroethene 70 lou oy 10U
cis-1,3-Dichloropropene _NA 1.0 U 1.0 U 1.0 U
Dibromochloromethane 101 1.0 U 1.0 U 1.0 U
Ethylbenzene {700} 10U ~  OYU . 10U
MethyleneChloride ~ } 3 1 10U _Lou ey
Styrene _ 100 Lou 10U 10 U_
Tetrachloroethene ] _Lou. tou Loy
Toluene 1,000 1.0 U 1.0 U 0.7 1]
trans-1,2-Dichloroethene | 100 oU lou Loy
trans-1.3-Dichloropropene | -~ NA tov_ v o 10U
Trichlorocthene oo Lovu 10U touv |
}/inlehloridq 5 1.0 U 1.0 U Lou
Xvlene(Total) 1.000 1.0 U 1.0 U 1.0 U

All samples collected 10/16/97

QUALIFIERS:
U:

NOTES:
(al:

Compound not detected at the indicated concentration

NJDEP Ground Water Quality Standards - Class II-A: NJAC 7:9-6; and

State Primary Drinking Water Standards: NJAC 7:10-5.1, 5.2

[b]:

Sample duplicate



DUMPING STATION AREA

TABLE 4-8

GROUND WATER SEMI-VOLATILE ORGANIC COMPOUND ANALYTICAL DATA
FORMER NAVAL AIR STATION, CAPE MAY, NEW JERSEY

4 methylphenol
4-Chloroaniline

4-Chiorophenyl-phenylether

A)-Metbylphetﬁ[ .

4.6-Dinitro-2-methylphenol

Sample Desi ion > NJDEP DS-BI-GW-01 DS-B3-GW-01 | DS-B3-GW-02
Laboratory Number > GWQS 26840 26842 B 26843
Units > ug/t ug/l ug! i ug/t
NOTES > {a) 1bi
1,2-Dichlorobenzene 600 10 U s 10 U
1,2,4-Trichlorobenzene .9 10U : 10U
$.3-Dichlorobenzene 600 10 U ! 10U
1,4-Dichlorobenzene 75 ou 4 1o u
2-Chl phthal NA 10 U ‘L 10U
2-Chlorophenol 40 10U | 10 U
2-Methylnaphthal NA 10U . 10 U
[2-Methylphenol NA 10U ! 10U
2-Nitroaniline NA 10 U 10U
12-Nitrophenol NA 10U 10U
2,4-Dich|o[9p‘llegpl 20 10 U wu
2,4-Dimethylphenol 100 [{URY) 10U
2.4-Dinitrophenol 40 21 U 21 U
2.4-Dinirotoluene {2 10 U 10 U
2.4,5-Trichlorophenol | ) oy v
0y 10U

Acenaphthene

Acenaphthylene
Anthracene

Benzo{a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

J»B;nm(g,bﬂpgylene —
B

zo(k)fluoranthene

-chlomis;prgpyl)e(hc?‘ B

Bis(Z»Chiorocthoxy)methane j'i

bis(2-Ethylhexyl)phthalate

Buylbenzyiphitalate

Dibenzofuran
Dibenz(a,h)anthracene

Dicthylphihalare

Fluoranthene

Dimethyiphthalate
D phthalate |
Di-n-octylphthalate

Fiuorene

Hexachlorobenzene.

[Hexachlorobutadiene

&{ggblorpgyclopentadier;é 1

Hexachloroethane

Indeno1.2.3-cd)pyrene
Isophorone

Naj hlhalanii,,,_ .

Nitrobenzene

N -Nltmsodipﬁet& famine

Pentachlorophenol

Phenanthrene
Phenol

Pvrene

All samples collected 10/16/97

QUALIFIERS:

U: Compound not detected at the indicated concentration

NOTES:

[a]: NJDEP Ground Water Quality Standards - Class I1-A: NJAC 7:9-6; and
State Primary Drinking Water Standards: NJAC 7.10-5.1, 5.2

[bl: Sample duplicate



TABLE 4-9

DUMPING STATION AREA
GROUND WATER PESTICIDE / PCB ANALYTICAL DATA
FORMER NAVAL AIR STATION, CAPE MAY, NEW JERSEY

Sample Designation > ~ NJDEP DS-B1-GW-01  DS-B3-GW-01  DS-B3-GW-02
Laboratory Number> | ~ GWQS 26840 26842 26843
Units> f _ ugl - ugt  ug/l
NOTES > [a] [b] [bl, [¢]
Aldrin 004 | 005U 005U - 005U
alpha-BHC | 0.02 0.05 U o 0osu - 005U
beta-BHC 202 65y 005U 005U
delta-BHC NA 005 U i 0.05 U o k9~9§,,U,,
gamma-BHC(Limeg) 0.2 o 7Q.05 U 77._07.7075 U 0.05 U
Chiordane 0.5 ou 10U o u
44-DDD | 01 005U 005U 005U
44-DDE or ) 005U _0.13 0.095
4,4-DDT 01} 005U 016 = 011
E)ieldrin 7 - 1 kO.ﬂOﬁBﬁ Q‘QS u o 0.05 u 005U |
Endosulfan [ 04 I 005U 605y 005U
Endosulfanil | 04 0.05 U 0.05 U 005U
E?‘d,??!”@”,s}‘,lfat?,,, ) 04 0.05 u 0.05 U 005 U )
Endrin 2 O.QS U 0 Q§,,,U - _0.057 U
Endrina[dehyde NA 005 U 0.05 U 0.05 U B
Heptachlor ] 04 005 U 0.05 U 005U
Heptachlor epoxide 0.2 005 U 3 005 U o 005 U
Toxaphene {3 | 1oy 10U 1.0 U
Aroclor-1016 o5 | 1oy 10 U 10U
Aroclor-1221 0.5 1.0 U 10U _ 1ou |
i\[gclor-1232 0.5 - 1ou ) 1.0 U 1ou
Aroclor-1242 | 05 1.0 U 10U lou
Aroclor-1248  } 05 10U 10U . ou
Aroclor-1254 05 ov 1Lou _ oy
Aroclor-1260 0.5 1.0 U 1.0 U 1.0 U

All samples collected 10/16/97

QUALIFIERS:

U:

NOTES:

Compound not detected at the indicated concentration

[a]: NJDEP Ground Water Quality Standards - Class 1I-A: NJAC 7:9-6; and
State Primary Drinking Water Standards: NJAC 7:10-5.1, 5.2

[b]:
[cl:

Bold values exceed NJDEP GWQS
Sample duplicate



TABLE 4-10

DUMPING STATION AREA

GROUND WATER METALS ANALYTICAL DATA

FORMER NAVAL AIR STATION, CAPE MAY, NEW JERSEY

Sample Designation > NJDEP DS-B1-GW-01 DS-B1-GW-01 DS-B3-GW-01 - DS-B3-GW-02 } DS-B3-GW-01 DS-B3-GW-02
Laboratory Number > GWQS 26840 26849 26842 26843 ‘ 26850 26851
Matrix > - Total Dissolved Total Total Dissolved Dissolved
Units > ug/1 ug/l ug/l ug/l ug/Il ug/l ug/t
NOTES > la] [b] Ib] 1b] {b], Ic| |b] Ibl, ¢l
Aluminum 200 3,090N . 746 UN 57,000N ' 19,200N 419N 521N
Antimony 20 530 53U 16.2 17.6 15.1 9.0 B
Arsenic 8 48 , 34U 39.1 18.5 34 U 37 B
Barium 2,000 400 B 303 B 303 124 B 294 B 315 B
Beryllium 20 030 U 030 U 3.0 12 B 030 U 030 U
Cadmium 4 040 U 040 U 058 B 0.50 B . 040 U 040 U
Calcium NA 236,000 242,000 68,100 78,500 82,500 82,500
Chromium 100 91 B 1.7 U 230 547 . 34 B 54 B
Cobalt NA 24 B 13 U 304 B 104 B ¢ 43 B 58 B
Copper 1,000 63 B 257 398 245 102 117
Iron 300 7,070 1,540 83,800 23,500 1,640 1,320
Lead 10 22U 22U 327 76.1 22U 22U
Magnesium NA 199,000 209,000 114,000 128,000 134,000 134,000
Manganese 50 1,640 1,720 1,610 1,350 1,310 1,310
Mercury 2 010 U 0.10 U 095 0.73 0.19 B 021
Nickel 100 139 B . 128 B 129 452 346 B 267 B
Potassium NA 51,400 54,000 59,600 60,600 - 59,800 60,500
Selenium 50 48 U 48 U 96 U 48 U 48 U 48 U
Silver NA 12 U 12U 16 B 12U 12U 12 U
Sodium 50,000 1,110,000 : 1,200,000 1,040,000 1,170,000 1,200,000 1,220,000
Thaliium 10 38 U 38 U 38 U 38 U 38 U 38 U
Vanadium NA 83 B 25U 121 44.1 B: 25 U 38 B
Zinc 5,000 394 31.5 1,470 741 170 199

All samples collected 10/16/97

QUALIFIERS:

N: Spiked sample recovery not within control limits

U: Compound not detected at the indicated concentration
B: Reported value is less than the Method Detection Limit (MDL) but greater than or equal to the Instrument Detection Limit (IDL)

NOTES:

fa) NJDEP Ground Water Quality Standards - Class [I-A: NJAC 7:9-6; State Primary Drinking Water Standards: NJAC 7:10-5.1.5.2

{b] Bold values exceed NJIDEP GWQS

|¢] Sample duplicate
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Photograph 1. AOC 1 Abandoned Dumping Station (northward)

Photograph 2. AOC 1 Abandoned Dumping Station (northward)

CENAE-Bluestone Site Visit, 10 October 2018 1of17
Former NAS Cape May, New Jersey



Photograph 3. AOC 1 Abandoned Dumping Station (northward)
_"-F. -FF;’:';?.
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Photograph 4. AOC 1 Abandoned Dumping Station (southward)

CENAE-Bluestone Site Visit, 10 October 2018 2 of 17
Former NAS Cape May, New Jersey



Photograph 6. AOC 1 Abandoned Dumping Station — No Trespassing Sign
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Photograph 8. AOC 1 Abandoned Dumping Station, Boundary Road

CENAE-Bluestone Site Visit, 10 October 2018 4 of 17
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Photograph 10. AOC 1 Abandoned Dumping Station, Sheet Piling Beside Road

CENAE-Bluestone Site Visit, 10 October 2018 50f 17
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Photograph 12. AOC 1 Abandoned Dumping Station, Drainage Area

CENAE-Bluestone Site Visit, 10 October 2018 6 of 17
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Photograph 14. AOC 1 Abandoned Dumping Station, Drainage Area (northward)

CENAE-Bluestone Site Visit, 10 October 2018 7 of 17
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Photograph 15. AOC 1 Abandoned Dumping Station, Vegetation and Concrete Debris

Photograph 16. AOC 1 Abandoned Dumping Station, Drainage Area (northward)

CENAE-Bluestone Site Visit, 10 October 2018
Former NAS Cape May, New Jersey
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Photograph 17. AOC 1 Abandoned Dumping Station (southward)

Photograph 18. AOC 2 Former Eastern Firing Range (northward)

CENAE-Bluestone Site Visit, 10 October 2018 9 of 17
Former NAS Cape May, New Jersey



JETTY CLOSED 01.

JETTY USE IS AT YOU

.MUST USE THE BUDDY SY3

MUST HAVE A 4z ISSUED

SJETTY IS SECURED 15 M $ AFTER SUNSET
.CONSUMPTION OF ALCOHOL\C BEVERAGES

IS PROHIBITED

Photograph 20. AOC 2 Former Eastern Firing Range, View of Jetty (southeastward)
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Photograph 22. AOC 2 Former Eastern Firing Range, Beach (westward)

CENAE-Bluestone Site Visit, 10 October 2018 11 of 17
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Photograph 23. AOC 2 Former Eastern Firing Range, Beach (northward)

Photograph 24. AOC 2 Former Eastern Firing Range, Warning Sign (northward)

CENAE-Bluestone Site Visit, 10 October 2018 12 of 17
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Photograph 25. Concrete Bunker Between AOCs 2 and 3 (Former Firing Ranges)
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Photograph 26. Concrete Bunker Between AOCs 2 and 3 (Former Firing Ranges)

CENAE-Bluestone Site Visit, 10 October 2018 13 of 17
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Photograph 27. Example of Marsh Mat Found Between AOCs 2 and 3 (Former Firing Ranges)

Photograph 28. AOC 3 Former Western Firing Range (northward)

CENAE-Bluestone Site Visit, 10 October 2018 14 of 17
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Photograph 29. Beach South of AOC 3 Former Western Firing Range (southwestward)

Photograph 30. AOC 3 Former Western Firing Range (northward)
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Photograph 32. AOC 3 Former Western Firing Range, View from Firing Position
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Photograph 33. AOC 3 Former Western Firing Range, Photo Provided
by USCG of Spent Rounds Found on the Beach in November 2010
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DEPARTMENT OF ENVIRONMENTAL PROTECTION
WATER RESOURCES MANAGEMENT
NEW JERSEY GEOLOGICAL AND WATER SURVEY
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INTRODUCTION

Cape May County (fig. 1) is located in southernmost New Jersey. Demand for potable groundwa-
ter over the past several decades (figs. 2 and 3) has led to degradation of several aquifers in the region
(Lacombe and Carlton, 2002). Water quality has degraded in the water table and confined aquifers
due to saltwater intrusion, especially near the Atlantic Ocean coastline and, in places, along the Del-
aware Bay coastline. This is in major part due to large water-level drawdowns caused by pumping of
large capacity water-supply wells in major confined aquifers in coastal areas in southernmost Cape
May County (Lacombe and Carlton, 2002). Understanding the region’s geologic and hydrogeological
framework is critical for present and future water resource management, especially in light of present
and future demands on potable water supply.

This map presents an updated geologic and hydrogeologic framework including cross sections
highlighting the correlation between geologic formations and aquifers (fig. 4) and the extents and thick-
nesses of geologic formations (figs. 5-11) and major aquifers and confining units (figs. 12-18). It is
important to have accurate geologic and hydrogeologic frameworks to better characterize the extent
and thickness of the important aquifers in the region and provide realistic constraints for groundwater
models. The data used in this report are from continuous coreholes (Cape May Coast Guard Station,
Cape May Airport, Cape May Zoo, Ocean View, and Belleplain State Forest) and wireline gamma-ray
logs from intervening water wells (table 1), and used to create a modern geologic and hydrodogeologic
framework. The framework covers Coastal Plain formations from the upper Eocene Absecon Inlet For-
mation through the Pleistocene Cape May. We concentrate this study on well-characterized aquifers
including the Piney Point (upper Oligocene), Atlantic City 800-foot sand (lower Miocene), Rio Grande
water-bearing zone (lower-to-middle Miocene), Cohansey aquifer (middle Miocene), Estuarine sand
aquifer (upper Miocene and Pleistocene), and Holly Beach water-bearing zone (Quaternary).

Cape May County is underlain by unconsolidated Coastal Plain formations of Cretaceous and
younger age that are as much as 6,500 feet thick (Gill and Farlekas, 1976). The outcropping forma-
tions are predominantly Quaternary, including the Cape May Formation and fresh water wetland and
saltmarsh deposits (fig. 1). The Tertiary age Bridgeton, and Cohansey Formations crop out in the
north-northwestern part of the county (fig. 1). The geologic cross sections (figs. 5-11) show the lateral
variation in thickness of upper Eocene age and younger outcropping and subsurface formations to
depths of 600 to 1,500 feet (fig. 4). These formations contain sands which compose the major aquifers
in the county (Gill, 1962a and b; Lacombe and Carleton, 2002). Deeper formations contain brackish
water unfit for potable use and are not included in this study. Hydrogeologic cross sections highlighting
the aquifer sands under Cape May County are presented on figures 12-18.

DESCRIPTION OF GEOLOGIC FORMATIONS

The Coastal Plain formations underlying Cape May County are composed primarily of unconsol-
idated gravel, sand, silt, and clay of marine, coastal deltaic, and fluvial origin. The oldest formations
displayed in cross section are the Absecon Inlet (upper Eocene), Sewell Point (upper Eocene to lower
Oligocene), and Atlantic City (upper Oligocene) Formations. These are shown only in the deepest wells
(figs. 7, 9, and 11). The Absecon Inlet Formation is a fine-grained marine shelf deposit that records a
period of high sea level. It consists predominantly of silts and clays that are occasionally glauconitic
(Browning and others, 1997). The Sewell Point and Atlantic City Formations consist of glauconitic
quartz sand and glauconitic silts and clays deposited in inner neritic environments (Pekar and others,
1997).

The lower-middle Miocene Kirkwood Formation reflects a major change from predominantly
starved shelf sedimentation in the Oligocene to deltaic deposition (Browning and others, 2008). Coars-
ening-upward deltaic successions, consisting of fine-grained shelf and prodelta clay-silts overlain by
coarser grained delta-front sands, characterize the members of the Kirkwood Formation and suggest
that one or more river systems crossed New Jersey at this time (Browning and others, 2008). These
coarsening-upward sequences correlate with confining unit-aquifer couplets (Sugarman and others,
2005), the clay-silt units being confining units and the sands being aquifers. The Kirkwood Formation
has been dated with Strontium-isotopes, diatoms, and dinoflagellates (Sugarman and others, 1993,
2007; de Verteuil, 1997). These high resolution age determinations have allowed the subdivision of the
Kirkwood into four members. From oldest to youngest, these are the Brigantine, Shiloh Marl, Wildwood,
and Belleplain Members (Miller and others, 1997; Owens and others, 1998).

The middle Miocene Cohansey Formation was deposited in deltaic, coastal (barrier beach), and
fluvial environments. Thin prodelta clay-silts are overlain by delta-front and shoreface sands. As in the
Kirkwood, these correlate with confining unit-aquifer couplets. On the Cape May peninsula, the upper
Miocene Stone Harbor Formation overlies the Cohansey Formation. The Stone Harbor is restricted to
the peninsula of the county. Itis an estuarine deposit consisting of a variety of sediment types deposit-
ed in channels, fringing marsh, and bay environments (Sugarman and others, 2007).

The Bridgeton Formation is a fluvial sand and gravel of upper Miocene age deposited by a river
system that included the Delaware River and other regional rivers flowing from the north and northwest
of Cape May County (Owens and Minard, 1979; Stanford, 2010). It caps the upland in the northwestern
part of the county, above an elevation of about 40 feet. It rests on the Cohansey Formation, and so is
younger than the Cohansey. It may be an updip fluvial correlative of the Stone Harbor Formation, or
it may be younger than the Stone Harbor. After the Bridgeton was deposited, the river system shifted
southward and eroded a broad lowland in what is now Delaware Bay. Quaternary deposits forming the
peninsular part of Cape May County were laid down in this lowland.

The youngest formations in the county are of Quaternary age. These are the Pleistocene Cape
May Formation, consisting of beach and estuarine sediment, and Holocene (modern) beach, salt-
marsh, and freshwater wetland deposits. The Cape May Formation consists of three units (Newell and
others, 1995) that were laid down during periods of high sea level. The terminology used here for the
Cape May Formation, with unit 1 as the oldest member and unit 3 as the youngest member, follows that
of Newell and others (1995). Newell and others (2000) reversed this order, with unit 3 as the oldest and
unit 1 as the youngest, in order to represent the low (youngest)-to-high (oldest) terrace-step sequence
where the Cape May Formation rings uplands along the coast north of Cape May County. The Newell
and others (1995) nomenclature is used here and on other N. J. Geological and Water Survey maps
because it best represents the oldest-at-bottom, youngest-at-top vertical succession of the units in the
type area of the formation on the Cape May peninsula.

The oldest unit of the Cape May, unit 1, occurs in the subsurface in the peninsular part of the coun-
ty. It fills paleovalleys that were cut by the Delaware River - the Rio Grande paleovalley (fig. 1), the
Great Egg Harbor River (Great Egg Harbor paleovalley, fig. 1), and possibly the Maurice River (valley
defined by the -100 foot contours between Reeds Beach and Jenkins Sound, fig. 1) (Gill, 1962b; Newell
and others, 1995). The depth and position of the Rio Grande paleovalley in the Atlantic coast area is
based in part on Pleistocene diatoms from a depth of 78 to 181 feet in a water well drilled in 1894 in
Wildwood (Woolman, 1895), and on offshore seismic surveys that trace the seaward extent of the chan-
nel from the Wildwood area (Uptegrove and others, 2015). On the Delaware Bay shore, the Rio Grande
paleovalley correlates with a seismically imaged valley in Delaware Bay (Knebel and Circe, 1988).

The Cape May 1 is of lower and middle Pleistocene age, based on amino-acid racemization ratios
(Miller and others, 1996; Lacovara, 1997; Wehmiller, 1997; O’Neal and others, 2000; Sugarman and
others, 2007) and strontium stable-isotope ratios (Sugarman and others, 2007), and likely includes mul-
tiple depositional subunits laid down during several periods of high sea level. It consists predominantly
of beach and nearshore sand and gravel (Qcm1) and fine-grained estuarine sediments (Qcm1f). Unit
Qcm1 may include fluvial sand and gravel in the bottom of paleovalleys. Pollen from a depth of 160 to
210 feet in the Cape May Airport corehole (well 57-00044) include exotic taxa that are generally inter-
preted as pre-Pleistocene (Lacovara, 1997). If these pollen are not reworked from older underlying for-
mations, they suggest that the lowermost Cape May 1 in places includes sediment of Pliocene age.

Unit 2 of the Cape May Formation, extending in Cape May County from Great Egg Harbor Bay to
Cape May Point, forms a coastal terrace ringing the northwestern upland below an elevation of about
30 feet, and forms the spine of the peninsula. The peninsular part of the unit is a barrier spit complex
built southward across the mouth of Delaware Bay from a headland at Somers Point. Amino-acid race-
mization ratios (Lacovara, 1997) indicate that unit 2 was deposited during the Sangamonian highstand
(about 125,000 years ago) in the late Pleistocene, when sea level was about 30 feet higher than pres-
ent in this region. Like unit 1, it includes beach, nearshore, and minor fluvial, sand and gravel (Qcm2,
fig. 1) and fine-grained estuarine sediments (Qcma2f, on sections only). Unit 3 is composed of beach
and nearshore sand and gravel forming a coastal terrace below an elevation of about 15 feet. The
terrace is set into the seaward edge of the unit 2 deposits. It is younger than unit 2 and is likely of late
Sangamonian, or possibly middle Wisconsinan age (Newell and others, 1995; O’'Neal and Dunn, 2003;
Uptegrove and others, 2012; Stanford and others, 2016).

Modern beach sand and gravel, and salt-marsh and estuarine deposits form the present-day coast
and were laid down within the past 10,000 years, during the Holocene sea-level rise. Radiocarbon
dates on wood and plant material from the salt-marsh and estuarine deposits from both onshore bor-
ings and offshore vibracores in the county (Miller and others, 1996; Uptegrove and others, 2013) range
from about 9,000 to 500 years old and document about 50 feet of sea-level rise within the past 10,000
years. Freshwater wetland peat also formed during this time, in response to inland water tables rising
in step with rising sea level (Meyerson, 1972).

DESCRIPTION OF MAP UNITS

Beach Sand - Sand and pebble gravel. Deposited in beach, dune, shoreface, overwash-plain, and tid-
al-delta settings. Part of the Holly Beach water-bearing zone of Gill (1962). Of Holocene age. Maximum
thickness 30 feet.

Salt-marsh and estuarine deposits - Peat and organic silt, clay, and fine sand. Deposited in salt
marshes, tidal flats, and tidal channels. Of Holocene age. Maximum thickness 60 feet.

Freshwater wetland deposits - Peat and organic clay and sand. Deposited in freshwater swamps and
marshes. Of Holocene age. Where present are thin (e.g. 10 feet maximum).

Cape May Formation, unit 3 - Sand and pebble gravel. Deposited in beach and shoreface settings.
Of late Pleistocene (late Sangamonian or middle Wisconsinan stages) age (Newell and others, 1995;
O’Neal and Dunn, 2003). Maximum thickness 20 feet.

Cape May Formation, unit 2 - Sand and pebble gravel (Qcm2) and silt, clay, and fine sand (Qcm2f).
Sand and gravel were deposited in beach, dune, shoreface, overwash-plain, tidal-delta, and fluvial-es-
tuarine settings. Silt, clay, and fine sand were deposited in estuarine and bay settings. Of late Pleis-
tocene (Sangamonian stage) age, based on amino-acid racemization ratios (Lacovara, 1997). Qcm2
is part of the Holly Beach water-bearing zone of Gill (1962). Qcm2f is the principal component of the
estuarine clay facies of Gill (1962) in Middle and Lower Townships. Maximum thickness 120 feet.

Cape May Formation, unit 1 - Sand and pebble gravel (Qcm1) and silt, clay, and fine sand (Qcm1f).
Sand and gravel were deposited in beach, dune, shoreface, overwash-plain, tidal-delta, and fluvial-es-
tuarine settings. Silt, clay, and fine sand were deposited in estuarine and bay settings. Of middle and
early Pleistocene (pre-lllinoian) age based on amino-acid racemization ratios (Miller and others, 1996;
Lacovara, 1997; O’Neal and others, 2000; Sugarman and others, 2007) and strontium stable-isotope
ratios (Sugarman and others, 2007). Qcm1 is part of the Estuarine Sand aquifer of Gill (1962). Qcm1f
is part of the estuarine clay facies of Gill (1962). Maximum thickness 125 feet. Shown in cross section
only.

Bridgeton Formation - Clayey sand and pebble gravel, minor cobble gravel. Deposited in a fluvial
braidplain setting. Of late Miocene age (Owens and Minard, 1979). Maximum thickness 30 feet in the
northern part of the county.

Stone Harbor Formation - Newly named formation described at the ODP 174AX Cape May Zoo
(Sugarman and others, 2007) and at the ODP 150X Cape May Coast Guard Station corehole (Miller
and others, 1996). At Cape May Zoo, the Stone Harbor is 137.8 ft thick and is primarily sand, with
the following facies: 1. medium- to coarse-grained quartz sand with very coarse, granuliferous, and
pebbly beds; 2. lignitic sandy clay; and 3. organic-rich sandy silt with organic brown clay. Lignite and
organic-rich beds are generally common throughout the formation, opaque heavy minerals are present
but not common, and mica is scarce. Sandier units are typically 3040 ft thick and alternate with the
finer grained units that are typically 10-20 ft thick. Environments of deposition are generally estuarine
in the lower part and nearshore (including shoreface, lagoon, marsh, tidal channel, and backbarrier) to
fluvial/estuarine in the upper part.

At the Cape May corehole it consists predominantly of sand, with the following facies in order of thick-
ness: 1. medium to coarse sand that is locally organic rich; 2. fine, very micaceous sand; 3. thinly
laminated clay to sandy clay; and 4. silty sandy clay, clayey silt, and clay. Lignite is generally common
and there are scattered granuliferous and pebbly beds.

The Stone Harbor contains an upper sand that is correlative with the Estuarine Sand Aquifer (Sugar-
man and others, 2007). It sometimes contains a lower sand that may be part of the Cohansey confined
aquifer in Cape May County.

The age of the Stone Harbor Formation is constrained primarily at the Cape May site, where it is as-
signed to Zones DN7 (~12-12.5 Ma), DN8 (~9-10.5 Ma), and DN8/9 (~7.5-8.5 Ma). At the Cape May
Zoo site, dinocysts constrain the lower sequence as upper Miocene.

The Stone Harbor Formation is lithologically differentiated from the Cohansey Formation by its more
variable grain size (ranging from pebbles to clay), a greater abundance of lignite and organic-rich beds,
and estuarine depositional environment. It is similar to the Cohansey Formation in containing some
barrier and back-barrier environments and generally lacking calcareous fossils, but locally containing
dinoflagellate cysts.

In the subsurface, the unit has been mapped across the Cape May Peninsula as the unnamed unit at
Cape May (Owens et al., 1998; Newell et al., 2000) and can be extended to at least the Leg 174AX
Ocean View site. In the Cape May and Ocean View coreholes, the Stone Harbor Formation is overlain
by the Cape May Formation and underlain by the Cohansey Formation. Maximum thickness 180 feet.
Shown in cross section only.

Cohansey Formation - Sand, fine- to coarse-grained, locally gravelly, massive to crossbedded, gray-
brown or dark-gray. Small amounts (5-10 percent) of potassium feldspar are present. Interbedded
with discrete beds of clay or silty clay, thin- to thick-bedded, massive to finely laminated, dark-gray;
weathers white, yellow, or red. Dark- gray beds commonly contain carbonized wood fragments. The
thicker clay beds occur in lenses that commonly have small to very large pieces of lignitized wood. In
Cape May County, the formation generally consists of an upward-coarsening section (clay-silt to sand)
as described at the 174AX Cape May Zoo site (Sugarman and others, 2007).

Near Belleplain State Forest (fig. 7), the Cohansey contains marginal marine and shelfal facies. The
shelfal facies is composed of interbedded, highly bioturbated, micaceous, slightly glauconitic quartz
sand and massive clay. Most of the sand in the Cohansey is medium grained and moderately sorted
although coarse and fine sandy beds also are common.

Sands within the Cohansey Formation form a confined aquifer in southern and central Cape May
County, and a thicker unconfined aquifer in northern Cape May County (the Kirkwood-Cohansey Water
Table Aquifer).

At the Cape May Zoo site, Sr-isotope age estimates from the base of the Cohansey Formation are
12.1-12 million years, or uppermost middle Miocene. Ager (in Owens and others, 1988) discusses
the microflora in the Cohansey near Mays Landing. He notes that the Cohansey has a large number
of exotics similar to those in the underlying Wildwood Member of the Kirkwood, and because of this,
thought the Cohansey to be Miocene. Maximum thickness 170 feet.

KIRKWOOD FORMATION

Belleplain Member - Lower massive to horizontally laminated, very diatomaceous, dark-gray clay or
silty clay with common, small, thin-walled mollusks is overlain by mostly fine-to-medium sand. The
uppermost facies is a finely laminated, dark-gray clay with common, thin interbeds of fine- to medi-
um-grained, micaceous quartz sand. Flaser bedding is common in this upper clayey unit. Gamma-ray
values are high for the clayey unit at the base (transgressive deposits) and low for the sandy unit above
(regressive deposits).

Andrews (1988) considers the diatom assemblage in the Belleplain to be characteristic of East Coast
Diatom Zone (ECDZ) 6. Strontium-isotope ages of the shells range from 14.7 to 12.3 Ma and confirm
the middle Miocene age. Maximum thickness 150 feet. Shown in cross section only.

Wildwood Member - Very fossiliferous, micaceous, dark- gray clay-silt interbedded with fine- to
medium-grained, pale-gray-brown sand in lower part. The upper part is more sandy (mostly fine-
grained, micaceous quartz sand), thin-bedded to laminated, commonly interbedded with thin-bedded,
gray-brown, micaceous clay; wood fragments are common. The basal contact with the underlying unit
is sharp and has considerable relief. A maximum 3-ft-thick bed of gravel with pieces of quartz and worn
shells, commonly occurs along the contact. Maximum thickness 280 feet.

Sand beds in the upper part of the member, and occasionally in the lower part, can be correlated with
the Rio Grande Aquifer.

The age of the Wildwood was determined from diatoms and strontium-isotope age estimates of mollusk
shells. The diatom assemblages in this unit fall within Andrews (1988) ECDZ 2. Strontium-isotope
analyses on shells from this interval indicate an age range of 17.4 to 15.5 Ma (Sugarman and others,
1993). Shown in cross section only.

Shiloh Marl Member - Consists of: 1. a lower laminated, micaceous, locally fossiliferous , dark-gray
clay interbedded with very fine grained sand; and 2. an upper medium- to coarse-grained, gravelly,
massive, pale-brown to medium-gray sand with scattered thin-walled mollusks. Thin, dark-gray clay
layers interbedded with thin layers of lignite are common in this upper interval. Near the top of the unit,
quartz gravel is a common constituent in the very coarse grained sand bed.

The Shiloh Marl sand forms the upper part of the Atlantic City 800-foot sand a major confined aquifer
supplying water to coastal communities along southeast New Jersey.

The age of the Shiloh is lower Miocene as determined from diatoms. The Shiloh contains Actinop-
tychus heliopelta (ECDZ 1 of Andrews, 1988). Strontium age determinations on shells from this unit
yielded ages of 20.9 to 19.7 Ma (Sugarman and others, 1993). Maximum thickness 240 feet. Shown
in cross section only.

Brigantine Member - Massive to finely laminated, dark-gray clayey silt that is locally very fossiliferous,
and interbeds of shelly fine-medium sand and silty clay, overlain by lignitic, shelly medium-to-very
coarse sand. Quartz and siliceous rock fragments are the major sand minerals. Feldspars typically
constitute less than 10 percent of the sand fraction except in the reworked beds where they make up as
much as 25 percent of the sand. Mica and wood fragments are minor constituents.

The basal contact with the underlying unit is sharp and unconformable.

The main sand unit in the Brigantine Member forms the lower part of the Atlantic City 800-foot sand
aquifer (Sugarman and others, 2000).

The age of the lower member was determined from diatoms and strontium-isotope age estimates.
The diatom assemblage is characteristic of ECDZ 1 of Andrews (1988), which is considered to be early
Miocene (Burdigalian) in age. The strontium-isotope analyses of shells from this member indicate ages
from 23 to 20.2 Ma (Aquitanian) (Sugarman and others, 1993). Maximum thickness 270 feet. Shown
in cross section only.
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massive, clayey, moderate-green glauconite sand that contains between 10 and 20 percent quartz. and tested over a six hour period yielded 700 gpm with 61 feet of drawdown for a specific capacity of and confining units: Stratigraphy, v. 2, p. 259-275.
Small shell fragments are abundant, and scattered mica is present in this facies. The lower facies 9 gpm/ft. Chlorides and sodium above drinking water standards affect this aquifer in Cape May City,
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interbeds of glauconite sand and abundant thin-walled mollusks. This facies is overlain by a fine- to Sun Ray Beach and Del Haven areas of Middle Township. The aquifer supplies small percentages stratigraphy of the Miocene Kirkwood Formation, southern New Jersey: Geological Society
coarse-grained (mostly medium- to coarse-grained), massive to thick-bedded, olive-gray to green- (less than 1 percent) of groundwater used in Cape May County. Future high capacity wells using this of America Bulletin, v. 105, no. 4, p. 423-436.
ish-gray sand with scattered granules. Worn, rounded shell fragments are common in some of the aquifer should be sited as far as possible from the bay and ocean.
sand beds. Quartz and glauconite proportions vary in these upper sand beds with the glauconite Sugarman, P.J., Monteverde, D.H., Boyle, J.T., and Domber, S.E., 2013, Aquifer correlation map of S00
content ranging between 20 and 40 percent. Most of the glauconite grains are moderate brown to The Holly Beach water-bearing zone is the surficial or water-table aquifer in the peninsular part of Monmouth and Ocean Counties, New Jersey: New Jersey Geological Survey Geological
dark green and have highly polished surfaces. Feldspar and rock fragments typically total less than 10 Cape May County. The aquifer is generally correlative with surficial deposits of Quaternary age (table Map Series 13-1, scale 1:150,000.
percent of the sand. The Atlantic City Formation unconformably overlies the Sewell Point and Absecon 4). The aquifer is largely orange and yellow sand and gravel, and thin clay lenses and shell layers. lts
Inlet Formations. thickness ranges from a low of 20 feet in southern Cape May County to over 100 feet in northern Cape Uptegrove, J. Monteverde, D. H., Stanford, S. D., Gagliano, M. P., and Carone, A. R., 2015, On- A0
May County where it grades and becomes indistinguishable from the Kirkwood-Cohansey aquifer sys- shore-offshore correlation of Quaternary incised valleys and tidal paleochannels, Cape May,
The upper Oligocene age of the Atlantic City Formation was determined from microfauna and less re- tem. The aquifer supplies water to domestic, irrigation, and a few public supply wells. It may provide NJ: Geological Society of America Abstracts with Programs, v. 47, p. 121.
liably from strontium- isotope analyses of shells (Pekar and others, 1997). Maximum thickness of the up to 5 percent of the county’s water needs. Table 2 shows aquifer properties for the Holly Beach wa-
formatation is approximately 200 feet. Shown in cross section only. ter-bearing zone from an aquifer test at a groundwater contamination site in Middle Township. In two Uptegrove, J., Monteverde, D.H., Stanford, S.D., Gagliano, M.P., Carone, A.R., and Waldner, J.S., TO0
tests not shown on table 2, two water supply wells in Middle Township, both under 100-feet in depth, 2013, Offshore geology and adjacent surficial geology of Cape May, New Jersey: map sub-
were pumped 5-8 hours with withdrawal rates of 250-300 gpm and had 30-40 feet of drawdown. Spe- mitted to U. S. Geological Survey under Statemap Award G12AC20227, scale 1:80,000.
cific capacities were 5 and 7 gpm/ft. Chlorides impact this aquifer in coastal areas adjacent to the bays ]
Tsp Sewell Point Formation - Sand, quartz and glauconite, fine-grained, clayey, finely laminated, and tidal creeks. Wells should be sited as far as possible from salt water bodies so as not to induce salt Uptegrove, J., Waldner, J.S., Stanford, S.D., Monteverde, D.H., Sheridan, R.E., and Hall, D.W., 2012, 8O0

dark-greenish-gray to olive-black, micaceous, extensively bioturbated, woody, locally shelly. Glau-
conitic at base with only scattered glauconite grains above where quartz is the major sand mineral.
Grades upward into interbedded laminated to thin-bedded, dark-gray clay and clay-silt. Thin-walled
shells are common in the lower part of this lithology. Near top of unit, fine- to very fine grained,
somewhat micaceous, glauconite quartz sand is interbedded with the clay. The formation overlies the
Absecon Inlet Formation with a sharp contact. The contact is marked by extensive burrows filled with
glauconite sand that project several inches downward into the underlying unit.

The Sewell Point is assigned to Zone NP 21 of upper Eocene-lower Oligocene age (Owens and others,
1998). Maximum thickness 100 feet. Shown in cross section only.

Absecon Inlet Formation - Massive to thinly laminated, blue- to pale-green clay, less commonly a
clay-silt with thin interbeds of fine- grained, glauconite-quartz sand. Fossils, either thin-walled mol-
lusks or calcareous microfauna, are abundant throughout. The basal 3 ft is a fine-grained, dark-green
glauconite sand.

The upper Eocene age of the Absecon Inlet Formation was determined from calcareous nannofossils
and foraminifera (Browning and others, 1997). Maximum thickness 270 feet. Shown in cross section
only.

HYDROGEOLOGIC CROSS-SECTIONS

Aquifers shown on the cross sections on sheet 2 generally correspond to sand, shelly sand, and
gravel portions of a corresponding geologic formation (fig. 4). Aquifer terminology, where applicable, is
after (LaCombe and Carlton, 2002) and Gill (1962). Beginning with the oldest aquifer, the Piney Point
is contained within the upper part of the Atlantic City Formation. It has high chlorides and is a saltwater
aquifer in this region (LaCombe and Carlton, 2002), and is only penetrated in the deepest wells (e.g.
36-23364). The Piney Point aquifer has also been correlated with the upper part of the middle Eocene
Shark River Formation (Sugarman and others, 2013). Although there is difference in age of the forma-
tions comprising the Piney Point aquifer, stratigraphic position and synoptic water level data (dePaul
and Rosman, 2015) indicates a likely hydraulic connection. Owing to its depth and salty water quality,
the Piney Point is not used in Cape May County. It is used for water supply in areas north and west of
Cape May County where the aquifer contains freshwater.

Overlying the Piney Point aquifer and separated from it by a confining unit, the Kirkwood Forma-
tion contains multiple aquifers; all are confined, except where the Kirkwood Formation is hydraulically
connected to the Cohansey Formation in the northern part of the county as shown in sections F-F’ and
G-G'. The Atlantic City 800-foot sand extends beneath all of the county and is the deepest freshwater
aquifer. It is correlated with the Brigantine and the Shiloh Marl Members. In many places, a thin (about
20-30 feet thick) confining unit has been mapped within the 800-foot sand aquifer (Sugarman, 2000).
The 800-foot sand is a major aquifer for Cape May County and supplies almost 35 percent of the
groundwater used there. The Atlantic City 800-foot sand aquifer has high levels of chloride (exceeding
250 mg/l) south of Wildwood Island in the lower part of the peninsula and at Cape May City, Cape May
Point, West Cape May, and southern Lower Township. Further observation well drilling and groundwa-
ter sampling are proposed on the mainland in Lower Township. Cape May City has been using water
from the aquifer for a large part of its supply after reverse-osmosis treatment since 1996. All of the
Cape May County barrier island communities and resorts use this aquifer, some for over 100 years.
The earliest wells were drilled for hotels near the ends of the railroad lines which brought vacationers to
Cape May County in the late 19th and early 20th centuries. Typically the aquifer is about 150-200 feet
thick. In Cape May County, it is usually between 400 feet to 950 feet below land surface, the shallower
depths being to the north and west. Typical well yields are between 500 and 1000 gallons per minute
(gpm). Several water companies serving the resort towns have conducted aquifer tests. Table 2 shows
the key aquifer properties for transmissivity, storativity, and leakance for a few of these tests. Perhaps
the most reliable aquifer test was conducted at New Jersey American’s Cape May Court House Wells
7 and 8 (table 2). Both wells are constructed similarly with matching screen lengths and depths. Many
of the other tests used observation wells with screens that did not match the lengths and depths of the
pumping well screen.

Above the 800-foot sand and separated from it by a confining unit is the Rio Grande water-bearing
zone, an aquifer originally named and mapped in Cape May County by Gill (1962b) based on several
wells tapping this confined upper aquifer within the Kirkwood Formation. The Rio Grande water-bear-
ing zone extends beneath all of Cape May County and is typically a minor aquifer within the Wildwood
Member of the Kirkwood Formation. In Cape May County, its thickness shows great variability, but 50-
100 feet is typical. In places two sand bodies can be mapped in the Wildwood Member. The aquifer has
only been developed in the lower part of Middle Township. There a well tested at 1000 gpm showed
a specific capacity of 13.6 gpm/ft. High chloride levels may affect this aquifer to the south of Middle
Township and beneath the barrier islands to the east. There have been no aquifer tests conducted or
analyzed in this aquifer by NJGWS. The aquifer supplies a small amount (about 2 percent) of the total
groundwater withdrawn annually in Cape May County, but may be available for additional development
on the mainland provided wells are sited as far as possible from salt water bodies.

The Cohansey aquifer is found within the Cohansey Formation and, in places, in the lower part of
the Stone Harbor Formation and the upper part of the Belleplain Member of the Kirkwood Formation.
The aquifer is mapped as a confined aquifer in the subsurface below the peninsular part of Cape May
County. The confined Cohansey aquifer and overlying aquifers including the Estuarine sand and Holly
Beach become part of the unconfined Kirkwood-Cohansey aquifer system in the northern part of the
county as the formations comprising these aquifers become predominantly sandy. Individual confining
units either overlying or underlying these units cannot be distinguished on geophysical logs (Sheet 2).
The Cohansey aquifer is largely a fine to medium grained sand with lenses of silt and clay. In the south-
ern part of the county, the confining unit overlying the Cohansey is predominantly a sandy and silty
clay. It can be thin, allowing possible hydraulic connection with the overlying Estuarine sand aquifer.
The thickness of the Cohansey aquifer is also quite variable, but generally ranges from 50 to 200 feet.
High chlorides affect this aquifer at various places. Along the coast chlorides are elevated beneath the
barrier islands as at Stone Harbor, Avalon, Sea Isle City, and beneath tidal bays and Cape May City.
Adjacent to Delaware Bay, chlorides are elevated in the Fishing Creek Beach, Sun Ray Beach, and Del
Haven sections of Lower and Middle Townships. The aquifer is used for public water supply in Middle
and Lower Townships and Cape May City. Wells can yield up to 1,500 gpm. Typical depths of large
capacity wells range from 200 feet to 300 feet in lower part of the county. In the western parts of Upper
and Dennis Townships, the top of the aquifer can be as shallow as 50 feet below the surface. Results
of three aquifer tests are shown on table 2. In one test, specific capacities ranged from 14-56 gpm/ft
and averaged 23 gpm/ft. The aquifer supplies about 23 percent of all groundwater withdrawn annually
in Cape May County. Future large capacity public supplies should be sited at as great a distance as
possible from salt water bodies such as Delaware Bay.

Above the Cohansey aquifer and separated from it by a thin confining unit is the Estuarine sand
aquifer. The aquifer extends beneath the Cape May peninsula south of Swainton in Middle Township
(LaCombe and Carlton, 2002). It is correlative with the Stone Harbor Formation and, in places, deep
channels are filled by sediments of the overlying Cape May Formation. The aquifer is composed of fine
to medium sands with some gravel and lignite. It is overlain and confined by marine clay ranging in
thickness from about 100 feet to just a few feet. In some areas, there is an upper and lower Estuarine
Sand separated by a minor clay confining unit generally less than 10 feet thick. This aquifer is used for
public supply wells, irrigation wells, and domestic wells. No aquifer tests in the Estuarine sand have
been reviewed by the NJGWS. The aquifer is in the southern part of the county from just north of Cape
May Court House to Cape May City. Its thickness is quite variable, ranging from 20 to 150 feet or more.

water to migrate toward the pumping wells.

REFERENCES

Browning, J.V., Miller, K.G., Sugarman, P.J., Kominz, M.A., McLaughlin, P.P., and Kulpecz, A.A., 2008,
100 Myr record of sequences, sedimentary facies and sea-level change from Ocean Drilling
Program onshore coreholes, U.S. Mid-Atlantic coastal plain: Basin Research, v. 20, p. 227-
248, doi: 10.1111/j.1365-2117.2008.00360.

de Verteuil, Laurent, 1997, Palynological delineation and regional correlation of lower through upper
Miocene sequences in the Cape May and Atlantic City boreholes, New Jersey Coastal Plain,
in Miller, K.G., and Snyder, S.W., eds., Proc. ODP, Sci. Results, 150X: College Station, Tex.,
p. 129-145.

dePaul, V.T., and Rosman, Robert, 2015, Water-level conditions in the confined aquifers of the New
Jersey Coastal Plain, 2008: U.S. Geological Survey Scientific Investigations Report 2013—
5232, 107 p., 9 pls.

Gill, H.E., 1962a, Records of wells, well logs, and stratigraphy of Cape May County, New Jersey: N.J.
Department of Conservation and Economic Development, Division of Water Policy and Sup-
ply, Water Resources Circular 8, 54 p.

Gill, H.E., 1962b, Ground-water resources of Cape May County, N.J. Salt water invasion of principal
aquifers: N. J. Department of Conservation and Economic Development, Division of Water
Policy and Supply. Water Resources Special Report 18, p. 171.

Gill, H.E., and Farlekas, G.M., 1976, Geohydrologic maps of the Potomac-Rartitan-Magothy aquifer
system in the New Jersey Coastal Plain: U.S. Geologic Survey Hydrologic Investigations
Atlas HA-557, 2 sheets.

Knebel, H. J., and Circe, R. C., 1988, Late Pleistocene drainage systems beneath Delaware Bay: Ma-
rine Geology, v. 78, p. 285-302.

Lacombe, P.J., and Carleton, G.B., 2002, Hydrogeologic framework, availability of water supplies, and
saltwater intrusion, Cape May County, New Jersey: U.S. Geological Survey Water Resourc-
es Investigations Report 01-4246, 151 p.

Lacovara, K.J., 1997, Definition and evolution of the Cape May and Fishing Creek formations in the
middle Atlantic Coastal Plain of southern New Jersey: unpublished Ph.D. dissertation, Uni-
versity of Delaware, Newark, Delaware, 245 p.

Meyerson, A. L., 1972, Pollen and paleosalinity analyses from a Holocene tidal marsh sequence, Cape
May County, New Jersey: Marine Geology, v. 12, p. 335-357.

Miller, K.G., Liu,C., Browning, J.V., Pekar, S.F., Sugarman, P.J., Van Fossen, M.C., Mullikin, L., Queen,
D., Feigenson, M. D., Aubry, M.P., Burckle, L.D., Powars, D., Heibel, T., 1996, Cape May site
report, in Miller, K.G., and others, eds., Proceedings of the Ocean Drilling Program, Initial
Reports, v. 150X, Supplement, p. 5-28.

Miller, K.G., Rufolo, S., Sugarman, P.J., Pekar, S.F., Browning, J.V., and Gwynn, D.W., 1997, Early to
middle Miocene sequences, systems tracts, and benthic foraminiferal biofacies, New Jersey
coastal plain: Scientific Results ODP Leg 150X, 169-186, College Station, Texas: Ocean
Drilling Program.

Newell, W.L., Powars, D.S., Owens, J. P., and Schindler, J.S., 1995, Surficial geologic map of New
Jersey: southern sheet: U. S. Geological Survey Open File Map 95-272, scale 1:100,000.

Newell, W. L., Powars, D.S., Owens, J.P., Stanford, S.D., and Stone, B.D., 2000, Surficial geologic map
of central and southern New Jersey: U. S. Geological Survey Miscellaneous Investigations
Map 1-2540-D, scale 1:100,000.

O’'Neal, M.L., and Dunn, R.K., 2003, GPR investigation of multiple stage-5 sea-level fluctuations on a
siliclastic estuarine shoreline, Delaware Bay, southern New Jersey, in Brisbane, C. S., and
Jol, H. M., eds., Ground Penetrating Radar in Sediments: Geological Society, London, Spe-
cial Publication 211, p. 67-77.

O’Neal, M. L., Wehmiller, J. F., and Newell, W. L., 2000, Amino acid geochronology of Quaternary
coastal terraces on the northern margin of Delaware Bay, southern New Jersey, USA,, in
Goodfriend, G. A., Collins, M. J., Fogel, M. L., Macko, S. A., Wehmiller, J. F., eds., Perspec-
tives in Amino Acid and Protein Geochemistry: Oxford University Press, p. 301-319.

Owens, J. P., and Minard, J.P., 1979, Upper Cenozoic sediments of the lower Delaware valley and
northern Delmarva Peninsula, New Jersey, Pennsylvania, Delaware, and Maryland: U. S.
Geological Survey Professional Paper 1067D, 47 p.

Owens, J.P., Bybell, L.M., Paulachok, G., Ager, T.A., Gonzalez, V.M., and Sugarman, P.J., 1988, Stra-
tigraphy of the Tertiary sediments in a 945-foot-deep corehole near Mays Landing in the
southeastern New Jersey Coastal Plain: U.S. Geological Survey Professional Paper 1484,
39 p.

Owens, J.P., Sugarman, P.J., Sohl, N.F., Parker, R.A., Houghton, H.F., Volkert, R.A., Drake, A.A., Jr.,
and Orndorff, R.C., 1998: Miscellaneous Investigations Series Map 1-2540-B, Bedrock geo-
logic map of central and southern New Jersey, scale 1:100,000.

Pekar, S.F., Miller, K.G., and Olsson, R.K., 1997, Data report; The Oligocene Sewell Point and Atlantic
City Formations, New Jersey Coastal Plain, in Miller, K.G., and Snyder, S.W., eds., Scientific
results, New Jersey Coastal Plain: Ocean Drilling Project Proceedings, v. 150X, p. 81-87.

Stanford, S. D., 2010, Onshore record of Hudson River drainage to the continental shelf from the late
Miocene through the late Wisconsinan deglaciation, synthesis and revision: Boreas, v. 39,
p. 1-17.

Stanford, S. D., Witte, R. W., Braun, D. D., Ridge, J. C., 2016, Quaternary fluvial history of the Delaware
River, New Jersey and Pennsylvania, USA: the effects of glaciation, glacioisostasy, and eu-
stasy on a proglacial river system: Geomorphology, v. 264, p. 12-28.

Sugarman, P.J., 2000. Hydrostratigraphy of the Kirkwood and Cohansey Formations of Miocene age in
Atlantic County and vicinity, New Jersey. New Jersey Geological Survey, Geological Survey
Report, GSR 40: 26 p.

Sugarman, P.J., Miller, K.G., Browning, J.V., Monteverde, D.H., Uptegrove, J., McLaughlin, P.P.,, Jr.,
Stanley, A.M., Wehmiiller, J., Kulpecz, A., Harris, A., Pusz, A., Kahn, A., Friedman, A., Fei-
genson, M.D., Barron, J., and McCarthy, F.M.G., 2007, Cape May Zoo site, in Miller, K. G.,
Sugarman, P. J., Browning, J. V., and others, eds., Proceeding of the Ocean Drilling Pro-
gram, Initial Reports, v. 174AX (Supplement 7), p. 1-66.

Wehmiller, J. F., 1997, Data report; aminostratigraphic analysis of mollusk specimens: Cape May Coast
Guard station borehole, in Miller, K. G., and Snyder, S. W., eds., Proceedings of the Ocean

Woolman, L., 1895, Report on artesian wells in southern New Jersey: Geological Survey of New Jer-

Zapecza, O.S., 1989. Hydrogeologic framework of the New Jersey Coastal Plain: U.S. Geological Sur-

Geology of the New Jersey offshore in the vicinity of Barnegat Inlet and Long Beach Island:

N. J. Geological Survey Geologic Map Series GMS 12-3, scale 1:80,000.

Drilling Program: Scientific Results, v. 150x, p. 355-357.

sey, Annual Report of the State Geologist for 1894, p. 153-218.

vey Professional Paper 1404-B, 49 p., 24 pls.

ACKNOWLEDGEMENTS

ano -
1000

1100

We are grateful to the following municipalities and organizations for providing observation well data,
geophysical logs, well logs and records: Lower Township Municipal Utilities Authority, Wildwood Water
Department, and A. C. Schultes. In addition we thank the water supply companies operating in Cape
May County for their cooperation.

Research supported by the U. S. Geological Survey, National Cooperative Geologic Mapping Program,
under USGS award number G13AC00182. The views and conclusions contained in this document are
those of the author and should not be interpreted as necessarily representing the official policies, either
expressed or implied, of the U. S. Government.

Aquifers and Confining Units
Age Formations and
9 Members
Cape May Peninsula Northern Cape May
o Beueh Ba el conﬁnlngirlE:__ confining :J_n_l{\_
> § T CEAe
= = Holly Beach
(9]
= Bz
p=3
(¢
8
nij wonli=irg unil Holly Beach
Sricg=lun
5]
S =
=) sanfining | aranini il
Stone r "; L wen I'Ig (R4
Harbor
Cohansey Cohansey
Cohansey
contining Lot coithimingy il
2| o
8| 3 Cohang#f Conansey
g | =
: 3 IZi Cvhnde
werliming it
conitt g et
Wildwood Rin tZranda
5]
]
o
—
Brigantine
conining .« it carfinirg unlt.
‘g_ A
2 Atlantic City
>
(4]
c
Q
15
o
k=l
(@]
& canfing uni conrining <inft
2 Sewell Point
—
@ .
g | &
v )

Figure 4. Generalized comparison of geologic formations, aquifers, and confining units in the
study area. Geological formations are modified from Owens and others (1998). Also shown
is the hydrogeologic framework modified from Zapecza (1989) and Sugarman and others
(2013).

1200

VERTICAL EXAGGERATION X47

Figure 7. Geologic section C-C’

iy i

w w

c <

o 9

© k3]

[0 Q

(2] (2]

[s0] [+ o o

o © < o

D ) 0 2] o
< N~ ~— ~

< < NS Y

FEET 4 % 5 4

Qs ?Ak

Sea Level é;

100

500

600

Tkbr

700

|
AT

800

VERTICAL EXAGGERATION X47

Figure 8. Geologic section D-D’

Geologic and Aquifer Map of Cape May County, New Jersey

by

Peter J. Sugarman, Donald H. Monteverde, Scott D. Stanford,
Stephen W. Johnson, Yelena Stroiteleva, Ronald S. Pristas,
Kathleen Vandegrift, and Steven E. Domber

2016

35-2R002  Saction G-G7

=

=

o

a

g FEET
=

I F soz
T

Se Lewvel

gy

A00

e

700

feluli]

aon

THERD

D

=200

GREAT

EGG

HARBOR
PALEOVALLEY

Tkbr

ALTANTIC OCEAN

GEOLOGIC AND AQUIFER MAP OF CAPE MAY (

GEOLOGIC
; 9 & o 2
< Q Q O Q
c c c c c
o Ke] o ie) K]
© B © k] ©
[0} Q [0 [0 3]
n n »n n »n
© © g
52} S ©
> 8 < 3 3 Q & 8
~ N S L 7 < h © S i
g © 8 5 23 & 5 & " = e 3
ES N © << & o <
3 ” &9 ® k39
FEET 3 o4 Wy
0 O X<
100 4 @ xao OT &
EQm Qbs Qcm3 Qs Qcm3, Qm Qs Qcm3 Qm_ Qcmi
Sea Level Qcm2 cm2 |
1 Qem2 Qem2 Qem2 Qcm2 Q Qcm2f N o Qcm2 Qem?2 Qcm?
] Qcm2 L E
100 I Tsh
] Qcm1 S
1 < Tsh %— Tsh =l
i S = —
1 N Tsh h Tsh <§
200 ® & Teh
] 5 Tch
] 3 |
R Teh Teh Teh Tch Th |3 Teh i
1 Tch 1
300 _: E
400 ;3
L
) =
g
Tkw Tkw 2 Tk Tkw 7 Tk Th
500 g W Tkw Tkw Tkw 4
o
T 4
600
700
] TKbr
800
E kb Tkbr
1 r
900 Tkbr
1000 Tac
J
1100 -} |
1 Tac Tac Tsp
1200
1 ——
‘ Tsp Tsp
1300
1400
1500
1600
VERTICAL EXAGGERATION X47
Figure 9. Geologic section E-E’
5 i o 2
< Q ¢} Q
s s s S
N B 3 3 5
: 3 3 3 3
w N o ™ o
x & b $ 3
S 3 g z B 2 S 2 5 3 g 2
2 red 3 3 bt rel s I ~ ~ © =3
F < © o o N 0 h ) [t} N < <t
o N S S S Q S Q N R Q Q
FEET Q » iy i w & w o o a 3 3
“ | | | I | | | |

Q

FEET
100

100

200

300

400

500

600

700

800

Qbs

Qm
7 aom2 £

Qmechm3 am Qs Qbst Qbs
Sea Level S\

100

Te

Qbs
\l
= |

200

300

400

500

600

700

800

900

VERTICAL EXAGGERATION X47

Figure 10. Geologic section F-F’

Sea Level

5 i o
> < Q (@]
3 5 5 §
x 3 3 8
<§( n (%} (%]
G < © < © © o o o ® ~ o © © N © <
g 38 & & & & ) 3 Q s X & & S Q 2
FEET H S © 0 o) S S < o S =) o S © =) ™
N < < N < N < < < N < Y N DN T
100 ~ ~ ~ ~ ~ ~ I~ ~ I~ ~ © © © © ©
] v ™ [3p] [sp) ™ [Te] ™ (s2] (s2] [s2] ™ [s2) ™ (s2) (32)
. Qbs
] Qbs Qm Qbs Qm Qbs
Sea Level Wobs\f&&ﬁ
] am Qbs Qbs % | =
Qm é Qm
i Qcm?2 T e
100 ] Qcm2 @
200
300
400
500
600
700
800
900
E =]
] Tkbr "’E_
1000 — E
] =
1100
] =
: =
1200 ;“‘
3 =
] =
e t E
1400
1500 -

VERTICAL EXAGGERATION X47

Figure 11. Geologic section G-G’




DEPARTMENT OF ENVIRONMENTAL PROTECTION
WATER RESOURCES MANAGEMENT

Prepared in cooperation with the
U.S. GEOLOGICAL SURVEY

GEOLOGIC AND AQUIFER MAP OF CAPE MAY COUNTY, NEW JERSEY
GEOLOGIC MAP SERIES GMS 16-1

NEW JERSEY GEOLOGICAL AND WATER SURVEY NATIONAL GEOLOGIC MAPPING PROGRAM SHEET 2 OF 2
Table 1. Permit number, well location, total depth, and cross section of wells used in this study.
>
- - Y > >
USGS Latitude Longitude Total Depth ol w iy b 2 ¢ C w g
W g < Q Q Q © 3 Z
12,000 NJ Well Permit Number County Municipality Quadrangle Name | (ddmmss) | (ddmmss) (ft) Section x zZg < Q O Q Q< ~
35-04640 Cumberland| Maurice River Twp Port Elizabeth, NJ 391518 745355 600 C-C', F-F' <§( % 8 _5 _S _5 5 b 8 8 E
35-04903 Atlantic Estell Manor City Tuckahoe, NJ 391946 745125 600 D-D', F-F' o o '; g "g ‘g ‘g u EE ; 8
35-09239 Cape May Middle Twp Rio Grande, NJ 390422 745447 783 F-F' Q ¥a ] ] (%] (%] [Cf=uton (&)
35-12081 Cape May Dennis Twp Woodbine, NJ 391440 745132 335 c-Cc' g < © © 3 Q
10,000 35-12745 Cape May Dennis Twp Heislerville, NJ 391318 745307 300 FF 8 < 3 3 S 8 Q . S
35-25238 Cape May Middle Twp Stone Harbor, NJ 390616 744854 715 B-B', E-E' f\.’ 8 = 'c} 8. N g S g
35-25747 Cape May Middle Twp Rio Grande, NJ 390637 745239 755 B-B', F-F' o 8| uv\') » >y A ® "?
36-07568 Cape May Upper Twp Tuckahoe, NJ 391713 744513 154 D-D' E 5 4 E’
- 36-09846 Cape May Avalon Boro Avalon, NJ 390629 744253 986 G-G' FEET FEET
o 8,000 - 36-10378 Cape May Sea Isle City Sea Isle City, NJ 390748 744244 916 G-G'
(O] ’
> 36-13154 Cape May Upper Twp Sea Isle City, NJ 391150 743926 870 GG 100 - 100
O 36-16092 Cape May Dennis Twp Woodbine, NJ 391225 744551 283 c-C' ]
% 36-20238 Cape May Sea Isle City Sea Isle City, NJ 390925 744133 905 G-G' ]
c 36-23364 Cape May Dennis Twp Sea Isle City, NJ 391043 744331 1575 C-C', E-E' Sea Level B Sea Level
g 6,000 - 36-28902 Cape May Sea Isle City Sea Isle City, NJ 390848 744158 840+ C-C', G-G' ] HB HB % HB HB
go 36-30023 Cape May Upper Twp Marmora, NJ 391717 743805 750 E-E' ] = il L
G 36-31058 Cape May Upper Twp Marmora, NJ 391540 743913 743 D-D', E-E' .
g 37-00214 Cape May Middle Twp Stone Harbor, NJ 390401 744706 600 B-B' 100 - 100
c 37-00223 Cape May Lower Twp Cape May, NJ 385727 745647 6407 E-E'
g 4,000 - 37-00233 Cape May Middle Twp Stone Harbor, NJ 390219 744711 940 G-G'
= 37-00236 Cape May Middle Twp Stone Harbor, NJ 390525 744851 807 B-B', E-E' 1
= 37-00249 Cape May Middle Twp Stone Harbor, NJ 390608 745002 258 B-B' 200 E Coh 200
37-00280 Cape May Avalon Boro Avalon, NJ 390420 744436 905 G-G' ] ® Coh 2
37-00312 Cape May Stone Harbor Boro Stone Harbor, NJ 390350 744505 910 B-B', G-G' E Coh } Coh =
2 000 37-00319 Cape May | Wildwood Crest Boro Wildwood, NJ 385826 745022 402 G-G' ] = 4 .
’ 7] ; 300 t ~ 300
37-01340 Cape May Upper Twp Marmora, NJ 391621 744355 740 D-D ] ] f -
37-03035 Cape May Middle Twp Stone Harbor, NJ 390337 744623 380 B-B' ] i S E
37-03628 Cape May Lower Twp Wildwood, NJ 385709 745128 903 G-G' ] = & N
37-04660 Cape May | North Wildwood City Stone Harbor, NJ 390012 744720 1000 G-G' 400 . g 400
37-05378 Cape May Cape May City Cape May, NJ 385652 745300 1500 G-G' C
0 - 1
' ' ' ' ! ' ' ' ' ! ' ' ' ' ' ' ! ! ' ' ' 37-05559 Cape May Lower Twp Rio Grande, NJ 390220 745607 598 A-A', F-F' E
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 3706312 Capo May Cower Twp Capo May N 38563 15532 7% 5 E :
37-06564 Cape May Cape May City Cape May, NJ 385713 745727 775 F-F' 500 = 500
irk d A if d ined if 37-07592 Cape May Middle Twp Stone Harbor, NJ 390043 745158 592 A-A' N
I surface water M Kirkwood Formation - aquifer undetermine M Coha nsey aquirer 37.07593 Cape May Middle Twp Rio Grande, NJ 390146 745341 685 AA r
37-07594 Cape May Middle Twp Rio Grande, NJ 390127 745341 688 A-A', E-E'
¥ Rio Grande aquifer M Holly Beach aquifer H Atlantic City 800-foot sand aquifer 52-00047 Cape May | Cape May PointBoro |  Cape May, NJ 385557 745738 602 E-E, GG 600 600
57-00036 Cape May Wildwood City Wildwood, NJ 385934 744854 665 A-A', G-G'
¥ orivate domestic wells B Estuarine sand aquifer 57-00040 Cape May Wildwood City Wildwood, NJ 385940 744900 1244 A-A'
p q 57-00043 Cape May Lower Twp Rio Grande, NJ 390002 745410 971 EE
57-00044 Cape May Middle Twp Rio Grande, NJ 390215 745440 235 AA 700 S S S - 700
57-00049 Cape May Middle Twp Rio Grande, NJ 390301 745539 200 F-F' o 5
E201215463 Cape May Lower Twp Rio Grande, NJ 390122 745642 230 F-F' r
E201300367 Cape May Lower Twp Cape May, NJ 385947 745722 270 F-F' 800 5 o " - 800
Figure 2. Fresh water annual withdrawals in Cape May County by source group, 1990 through 2011. E201300369 Cape May Lower Twp Rio Grande, NJ 390127 745533 245 A-A ] T N .
E201301310 Cape May Lower Twp Rio Grande, NJ 390051 745659 260 F-F' 7 2 — —— L
E201417032 Cape May Middle Twp Rio Grande, NJ 390227 745534 200 A-A' 2 9 9 9 9
900 ~ 900
] s ;
. n —— -
] M S S ' f
12,000 Table 2. Summary of aquifer tests in Cape May County on file at the New Jersey Geological and Water Survey. File numbers iden- 1000 B o 1000
tifies a particular aquifer test in the NJGWS paper files and in the hydro database. Aquifer designation is the name of the aquifer in ] r
which the test well is completed. Aquifer properties are values obtained from or used in the analysis of the time-drawdown data: T is E r
transmissivity in ft#/day; S is storativity (dimensionless); L is leakance in day . . -
1100 - 1100
10,000 E E
File Number | Well Permit No. Aquifer Aquifer Properties .
T=12,771 ft*/day, $=8.489%e-4, L=4.123e-3 1200 - ~ 1200
12 36-12682 Cohansey (L calculated based on r/b value of 0.1.) ] c
8000 102 36-31058 Atlantic City 800' foot sand T=10,245 ft’/day, S=3.25e-4, L=6.6e-5 E E
E ! 105 35-12231 Holly Beach water bearing zone T=1,312 f’/day, S=4.26e-4, L=6.5e-3/day 1300 - 1300
q>". 177 37-01613 Cohansey T= 6,398 ft°/day, S=2.42e-4 - 5.82e-4 . -
o) 181 37-06314 Atlantic City 800" foot sand T=2,276 ft*/day, S=3.656e-4, L=1.076e-5/day E 3
o ] r
“ €000 233 36-23696 Atlantic City 800' foot sand T=1,610-1,792 ft*/day 1400 - ~ 1400
C -1 - F
c 336 36-31946 Atlantic City 800" foot sand T=7,906 f’/day, S=2.792e-4, L=5.384e-5 3 9
T{SD 337 36-31643 Atlantic City 800' foot sand T=7,588 ft’/day . a
S 341 P201100104 Cohansey T=4,752.96 ft’/day, S=3.869e-4,L=1.147e-4/day 1500 -~ 1500
2 4.000 - 346 37-09846 Atlantic City 800' foot sand T= 7,437 ft*/day, $=6.619e-4 E o
o ’ 367 37-00240 Atlantic City 800' foot sand T=6,515 ft*/day, S=3.331e-4, L=5.405e-5/day 1 §
= 379 37-00403 Cohansey T=3,121.6 ft¥/day, S=1.771e-4, L=3.59¢-6/day 1600 - — 1600
= VERTICAL EXAGGERATION X47
2,000 - Figure 16. Hydrogeologic section E-E’
EXPLANATION OF HYDROGEOLOGIC UNITS
0 1 T T T T T T T T T T T T T T T T T T T T T H= HO"y Beach
water-bearing zone
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Kirkwopd-Cohansey - Estuarine sand aquifer
m Agricultural and Non-Agricultural Irrigation m Commercial/Industrial/Mining | Potable Supply m Other aquifer system >
Coh Cohansey aquifer ,T, < @ EIJ Q.
;t( < Q O Q
: s S 5 s 5
Figure 3. Fresh water annual withdrawals in Cape May County by user group, 1990 through 2011. - leo Qrande water- 3 k3 B k3] B
earing zone o bd d 3 3
Q N~ o [30] n o 9 n »n
Atlantic City 800-foot < - 2 = g > 8 > ~ © ° -
sand © ~ S S © re} ~ %] < < 5 o
F 3 3 ® @ N 3 = S 5 N S < F’
< < ) S S < o < N Y < <
- Piney Point aquifer FEET > P> o o o > 3 3 3 8 8 3 FEET
| | | . | | |
Sea Level {/\/—/\é Sea Level
] HB
] ==
3 : ]
> &) 100 100
> < i L 4
3 ! n ) 4 8 4
B W o 3 2 5 & = <
St W © £ Z 3 ER 200 - — = 200
5 5 § 3 5 & 3 5 ] = |
RS ks © ’ ’ b
h
A 3z _ 3 g § A C e % & 2 s € : Co
3 Z g z 2 z | Z |
2 = 2 2 3 S 22 7 = - 2 o 300 5 - 300
8 E S 3 3 3 SS FEET L s =2 w w FEET ] =
@ o < @ < N e 100 100 p =
FEET & o 5 5 5 & 5 FEET - e
100 ‘ | | | | | — 100 ) ) 400 400
B - Sea Level -~ S Lovel
Sea Level I Sea Level 500 - 500
. - 100 1nn i -
100 =100 600 - 600
] 200 T ozn0 -
200 200 I 700
— ENN) g u -
300 f — 300 800 - 800
1 - 400 400 -
400 < - 400 900 - 900
= r VERTICAL EXAGGERATION X47
EE - 00 5040
= r Figure 17. Hydrogeologic section F-F’
500 = - 500 9 yerogeolog
- BOD G
600 600
- 700 70
700 700 - < ;E 8
VERTICAL EXAGGERATION X47 - E c -
BOD - - 200 S o kel
o ] 5
Figure 12. Hydrogeologic section A-A’ g % 8
: 8 3 2 3 2 g 3 2 83 g K g 8 3
[E1N]H) 0aq o o <'7> & © o © [a © N =) [20) [} ol —
: G S g g g g S 3 g g g g S & 5 o G’
B N~ ~ N ~ N~ ~ ~ ~ ~ N © © © © ©
000 - 1000 100 5 | | | | | | | | | | 100
IRIEIS 1100 SeaLevel Sea Level
1200 oy 100 7 100
= VERTICAL EXAGGERATION X47
> <
< E-l) ]
.T, i iy o o Figure 14. Hydrogeologic section C-C’ 200 E 200
z o w & (|:> ]
g c c c 2 -
< K] kel K] ]
N 3 3 3 3 ]
Q ? & » < 300 - 300
N~ » o] (] <t v N E
B 3 S g g y g 5 g = .
S S S S S S S > W ] s
FEET 8 5 8 5 5 5 5 FEET L L L 8 400 F 400
- L
100 ~ 100 o u x < 2 1 r
- | | | | . | 5 s & 35 & - g
] r ] o < [ B < 7 L
g g 8 3 . a ] g
i r (%2} %] OowITa < 500 500
B T  ~  — 7 o
Sealevel | —— % | - Sea Level
] S HB HB RN D 8 8 3 S D’
] I [=2) w0 [sp] o r
’ HB - 3 S S < :
. FEET o © & Q FEET 600 - ~ 600
100 - 100 100 100 ] E
] 4 - | : 5
] é § = 700 - 700
200 {z Coh . - 200 Sea Level - Sea Level ] )
_f { 3 Coh ; ; ::__9__ —
:4 Coh r 800 800
300 7 — [ 300 100 100 E P
] g 900 - 900
400 - 400 200 200 ] = .
] i E = -
] 3 . b 1000 E " 1000
500 4 - 500 300 L 300 ] = F
] <> I C —: L
] g 3 1100 - E - 1100
600 600 400 —— - 400 3 == 3
g 3 = g
] 1200 - — - 1200
L 7 1 ] L
700 - 70 500 - 500 3 - 3
1 i _ 1300 - " 1300
800 - - 800 600 - 600 ] g
] : E 1400 ~ 1400
900 - 900 700 700 ] ;
_ g E 1500 - - 1500
1000 - E 1000 E
800 800 VERTICAL EXAGGERATION X47

VERTICAL EXAGGERATION X47 VERTICAL EXAGGERATION X47

. . . s Figure 18. Hydrogeologic section A-A’
Figure 13. Hydrogeologic section B-B Figure 15. Hydrogeologic section D-D’ igu ydrogeologi 1

Geologic and Aquifer Map of Cape May County, New Jersey

by

Peter J. Sugarman, Donald H. Monteverde, Scott D. Stanford,
Stephen W. Johnson, Yelena Stroiteleva, Ronald S. Pristas,
Kathleen Vandegrift, and Steven E. Domber

Digital compilation by R.S. Pristas.
Cartography by R.S. Pristas and D.H. Monteverde.

2016



APPENDIX F
Wetlands Map



This Page Was Intentionally Left Blank



E1UBL6

a st
jard
Schellenger

RLandmg . T ' . b

rvation

E1UBLE X ?'*/ >

D&
L \
ey

October 16, 2018
Wetlands

This map is for general reference only. The US Fish and Wildlife
Service is not responsible for the accuracy or currentness of the
base data shown on this map. All wetlands related data should
[ ] Freshwater Emergent Wetland B Lake be used in accordance with the layer metadata found on the

. . Wetlands Mapper web site.
. Estuarine and Marine Deepwater

. Freshwater Forested/Shrub Wetland |:] Other

|:| Estuarine and Marine Wetland Freshwater Pond E Riverine

National Wetlands Inventory (NWI)
This page was produced by the NWI mapper




This Page Was Intentionally Left Blank



APPENDIX G

Locations of Potential Monitoring Wells
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