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EXECUTIVE SUMMARY

Under the Installation Restoration Program (!RP), which was organized by the Department of Defense
(DOD) to identify and correct environmental concerns at DOD facilities, the Navy, in agreement with the
United States Environmental Protection Agency (EPA), and in consultation with the State of New Jersey
Department of Environmental Protection (NJDEP), is in the process of performing a remedial investigation
and feasibility study (RI/FS) at 27 former known or suspected waste disposal sites at Naval Weapons
Station, Earle (NWS Earle). The primary objective of the program at NWS Earle is to identify and correct
potential risk to human health and the environment. At this stage of the program at NWS Earle, the Navy
desires to identify priority sites where immediate action can or must be taken and proceed with remediation.
The Navy also wants to identify sites at which no significant human health or ecological risk exists so that

these sites can be returned to beneficial use and available funds can be channeled toward site cleanups.

Brown & Root (B&R) Environmental, a division of Halliburton NUS Corporation, under the Comprehensive
Long-Term Environmental Action - Navy (CLEAN) Program, Contract Number N62472-90-D-1298, was
assigned to perform the field investigation activities presented in the Remedial Investigation Work Plan for
Naval Weapons Station Earle, June 1995 (Rl work plan) and to prepare a éomprehensive report
documenting the RI of 27 sites at NWS Earle, considering all the investigative results compiled to date.

This report addresses the RI activities at 27 sites located within and immediately adjacent to NWS Earle
and presents the results of the field work, data collection and validation, the human heaith risk assessment,
and the preliminary ecological risk assessment (where completed) for the 27 sites. Twenty-five of the
27 sites were investigated previously under preliminary assessment (PA) or site investigation (SI) work.
The two sites not previously addressed are included in the current Rl to expedite investigation efforts and

move all the sites toward remedial action or removal from further consideration in a timely fashion.

Between May and December 1995, the following fizld activities were conducted at RI sites presented in
Table ES-1.

. Soil gas surveying and analysis at 190 locations.

. Sampling and analysis of subsurface soil collected from 46 soil borings.

Drilling and installation of 28 permznent monitoring wells.

Newy's 303\SITES1105016 ES-1




TABLE E&-1
LIST OF REMEDIAL INVESTIGATION SITES
NWS EARLE, COLTS NECK, NEW JERSEY

SITE NO. SITE NAME IMPACT INVESTIGATED

01 Site 1, Ordnance Demilitarization Site Open burning of explosives
02 Site 2, Active Ordnance Demilitarization Site Open burning of explosives
03 Site 3, Landfill Southwest of "F" Group Domestic and industrial waste disposal
04 Site 4, Landfill West of "D" Group Wastes burned in trenches
05 Site 5, Landfill West of Army Barricades Domestic and industrial waste disposal
06 Site 6, Landfill West of Normandy Road Lumber, glass, paper, and paint wastes
07 Site 7, Landfill South of "P" Barricades Shipping containers and shop wastes
09 Site 9, Landfill South of "P" Barricades Lumber and construction debris
10 Site 10, Scrap Metal Landfill Demilitarized munitions and cases
11 Site 11, Contract Ordnance Disposal Area Ordnance disposal and fire training
12 Site 12, Battery Storage Area Forklift battery storage
13 Site 13, Defense Property Disposal Office Yard | Scrap metals and battery‘disposal
14 Site 14, Mercury Spill Small mercury spill
15 Site 15, Sludge Disposal Site Oily bilge sludge disposal
16 Site 16, EPIC Site F (Roundhouse) Leaking underground diesel line
17 Site 17, Landfill Scrap wood, metal, and paint waste
19 Site 19, Paint Chip and Sludge Disposal Site Paint chip and paint sludge disposal
20 Site 20, Grit Blasting Area at Building 544 Spent blasting grit storage
22 Site 22, Paint Chip Disposal Area Paint wastes on surface
23 Site 23, Paint Disposal Area Paint wastes

24/25 Site 24, Closed Pistol Range Projectile impact zone

24/25 Site 25, Closed Pistol Range Projectile impact zone.
26 Site 26, Explosive "D" Washout Area Explosive washout disposal
27 Site 27, Projectile Refurbishing Area Paint wastes
L Epic Site L, MSC Van Parking Area Scrap stored on ground
29 Site 29, PCB Spill Site PCBs - confirmation of cleanup
Q Epic Site Q, Fire Fighting School Accelerants from fire simulation
BC Background sample location -

(Note: This list contains the 21 sites investigated in the summer and the 6 sites investigated in December

of 1996)
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Installation of dedicated low-flow well purge/sampling pumps in 86 monitoring wells.

. Sampling and analysis of groundwater from 88 permanent monitoring wells.

. Measurement of static-water levels in 88 permanent monitoring wells.

. Execution of hydraulic conductivity studies at nine permanent monitoring wells,

. Sampling and analysis of groundwater from 23 hydropunch locations.

. Excavation of 16 test pits.

. Sampling and analysis of surface soil collected at 39 locations.

. Sampling and analysis of surface water collected at 38 locations.

. Sampling and analysis of sediment samples collected at 49 locations.

. Surveying of the horizontal locations and vertical elevations of soil gas survey grid corners,

soil borings, monitoring wells, hydropunch locations, test pits, surface soil sample locations,
surface water sample locations, sediment sample locations, and confirmation/correction of
previous survey work.

. Sampling and analysis of septic tank contents.
. Sampling, analysis, and disposal of investigation-derived waste (iDW).
. Sampling and analysis of Building C-33 floor sweepings.

The data resulting from the field activities were compiled, scientifically validated per EPA Region |t
guidelines, and analyzed with respect to

. Nature and extent of contamination.

. Comparison to regulatory applicable and relevant or appropriate requirements (ARARs)
and to be considered (TBCs).

. Fate and transport of compounds in the environment.

Navy\5803\SITES\105016 ES-3



. Human health risk assessment guidelines.
. Ecological risk assessment guidelines.

The Navy has been performing investigation activities at areas of potential environmental concern at NWS
Earle since approximately 1982. Investigation report documents include the Draft Report for Naval Weapons
Station Earle, Colts Neck, New Jersey, Installation Restoration Program Phase Il Confirmation Study, dated
September 1986; the Draft Report of Current Situation and Draft Plan of Action, dated December 1988; a Draft
Phase |l Site Inspection Study for Naval Weapons Station Earle, Colts Neck, New Jersey, dated
February 1993; and a final version of the Si report, dated December 1993. An IRP Phase Il site inspection
work plan was also prepared in September 1991. The Installation Restoration Program Remedial
Investigations/Feasibility Study for 11 Sites at NWS Earle, Colts Neck, New Jersey, Volumes 1 to 3 was
completed in September 1993.

In general, previous investigations have shown refatively high concentrations of metals in groundwater due to
turbidity (solids) in the samples. For this investigation, the Navy installed dedicated, low-flow groundwater
pumps in each of the sampled monitoring wells (where water levels were sufficient to submerge the entire
pump). The pumps were constructed of inert materials and were laboratory certified to be éontaminant free.
A low-flow sampling procedure that was developed by EPA was followed to ensure minimal disturbance of the
groundwater in the monitoring well during sampling. With a few exceptions, analyses of samples collected
using this new procedure showed correspondingly lower metals concentrations in most monitoring well
samples, as well as a reduction in spurious high metals readings that were previously encountered.

Human health risk assessment was carried out in accordance with current EPA risk assessment guidance
(EPA, 1989a; EPA, 1991a) to evaluate the NWS Earle RI data. The objectives of the risk assessment are to
estimate the actual or potential risks to human health resulting from the presence of contamination in surface
soil, subsurface soii, sediment, groundwater, and surface water and to provide the basis for determining the
need for remedial measures for these media in the FS.

Section 2.4 of the RI report describes in detail the procedure followed. In several instancés, the results of the
human health risk assessment were biased either high or low based on the nature of the data used as inputs.
This uncertainty arose due to the conflicting needs of the Rl to provide high quality data on which to base a
feasibility study or plan an interim removal action (e.g., at sites 19, 23, 24/25 and 27). The specific results of
the risk assessment and the uncertainties to which any specific site results are subject are presented and
discussed in the site-specific section. Table ES-2 presents a summary of the risk assessment resuits. These
results should be considered along with the site-specific discussion of uncertainties to draw conclusions
regarding human health risks related to the site.
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Screening-level ecological risk assessments were conducted at Rl sites to investigate potential risks to
ecological receptors from contaminants associated with NWS Earle. Site characterizations were composed
for each RI site, with emphasis on the habitats on and near each site and potential ecological receptors that
may utilize the RI site areas, and each site's relation to its watershed and other RI sites was discussed.
Contaminant sources, migration pathways, and exposure routes were also evaluated on a site-specific basis.
All contaminants detected in samples collected in relevant media during this Rl and previous studies at each
site were considered preliminary contaminants of potential concern, thereby eliminating selective use of the
data as a cause of uncertainty as it was in the human health risk calculations. Maximum concentrations of
preliminary contaminants of potential concern in each applicable medium were used as conservative exposure
point contaminant concentrations and screened against ecological screening levels that are protective of
ecological receptors. The ratio of the exposure point concentration to the screening level is called the hazard
quotient, which served as the basis of quantitative assessment of potential ecological risks associated with
each site. Potential adverse ecological effects were considered possible, and the contaminant was retained
as a final contaminant of potential concern, when the hazard quotient exceeded one; but, additional evaluations
were conducted to investigate whether ecological receptors were actually at risk, as described in section 2.6
of the RI report. Data and information from this Rl and previous reports not used in qquantitative assessment
due to questionable data quality, or other site-specific data limitation such as g_roundwater data, were
discussed qualitatively at each site. The uncertainties associated with the ecological risk assessment and their
implications for risk management were also addressed.

Potential ecological risks associated with NWS Earle Rl sites generally were relatively low. Recommendations
for additional study or corrective action based on ecological risks were generally in agreement with
recommendations resulting from the human health risk assessment, such as the appilication of additional
surface soil at landfills with sparse cover material. However, ecological risks were moderate or moderately
high at some sites (Table ES-3), and current data are insufficient to adequately characterize potential risks.
Additional sampling appears to be necessary at Mainside area Sites 3 and 13 to better gauge the extent of
off-site contaminant impacts. Also, additional sampling appears t6 be needed at twvo Waterfront area sites,
Sites 6 and 17. These sites are located adjacent to a tidal marsh, and contaminant concentrations detected
in surface water and sediment in the marsh next to these sites were significantly elevated, as were potential
ecological risks. Since other potential contaminant sources, including RI study éites, exist near the marsh,
additional samples are needed to fully assess the nature and extent of contamination in the marsh watershed.

Potential ecological risks were assessed for each watershed on the base. This was performed since individual
sites, or groups of sites, may contribute contaminants into the watershed in which they are located. Five
watersheds were assessed in the Mainside area, and two were assessed in the Waterfront area. Similar to
the individual site assessments, habitats and ecological receptors in each watershed were investigated, along
with watershed-specific contaminant sources, migration pathways, and exposure routes. Hazard quotients
were also calculated for contaminants detected in surface water and sediment samples coliected in each
watershed.
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Potential risks associated with watershed-specific surface water and sediments were also relatively low (Table
ES-4). Contaminant concentrations and related potential risks were insignificant in Pine Brook, Mine Brook,
Hockhockson Brook, Mingamahone Brook, and Shark River watersheds in the Mainside area, although not
all classes of contaminants were analyzed for in some watershed sediment samples. In the Wagner Creek
watershed located in the Waterfront area, elevated levels and moderately high potential risks were present for
some metals, although the contaminant source is currently not defined. Metals concentrations may be
naturally elevated in that area. In the Ware Creek watershed, also located in the Waterfront area, elevated
concentrations of metals and significant potential risks were present, but samples were taken upstream of the
tidal marsh mentioned above, in what is essentially an urban environment. Additional watershed samples
appear to be necessary in and around the marsh, in conjunction with additional samples recommended for
Sites 6 and 17, to fully characterize potential ecological risks from contaminants in the marsh area.

Based on the evaluation of the large volume of data, it can be stated that past activities and waste disposal
practices at NWS Earle have resulted in little apparent adverse impact to human health and the environment.
Action is being taken by the Navy this year to mitigate environmental impacts at the sites where there is
significant concern, namely Site 16 where free-product diesel fuel was released and is floating on groundwater;
Site 26 where trichloroethene products were found in groundwater; and a few sites, such as Sites 23, 22, 19,
and several of the former landfill areas, where improper disposal practices were performed.

In light of the overall results and the mitigating actions by the Navy this year, it is concluded that, in general,
the NWS Earle Facility presents little adverse impact to human health and the environment.
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TABLE ES-2

SUMMARY OF HUMAN HEALTH RISKS
NWS EARLE, COLTS NECK, NEW JERSEY

SITE GROUNDWATER SURFACE SUBSURFACE SOIL SURFACE SOIL SEDIMENT
NUMBER WATER
FUTURE FUTURE FUTURE FUTURE FUTURE FUTURE CURRENT FUTURE
RESIDENTIAL INDUSTRIAL RECREATIONAL RESIDENTIAL | INDUSTRIAL | RESIDENTIAL | INDUSTRIAL | RECREATIONAL
RECEPTORS* EMPLOYEE CHILD RECEPTORS* | EMPLOYEE | RECEPTORS* | EMPLOYEE CHILD
01 HI NE - NE NE - - _
02 HI NE - . . NE NE i
03 HI NE - - - - - NE
04 Hi NE NE - - - - NE
05 HI NE - - . . . _
06 HI NE NE - - - - NE
07 HI NE - - - - - NE
09 - - - - - - - -
10 NE NE - - - . - .
11 NE NE - . - - - .
12 - - - - - LEAD NE NE
13 HI, CA HI NE - - . . NE
14 - - - - - - - -
15 - - NE NE NE NE NE NE
16 HI, CA HI, CA - HI, CA HI HI, CA HI NE
17 NE NE NE - - NE NE NE
19 HI NE NE NE NE - - NE
20 - - - NE NE NE NE NE
22 - - - NE NE - - NE
23 HI, CA HI NE CA NE - - NE
24 - - - NE NE - R .
25 - - - NE NE - . .
26 HI HI - NE NE - - .
27 - - - NE NE - - -

Navy\5803\SITES\105016
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TABLE ES-2
SUMMARY OF HUMAN HEALTH RISKS
NWS EARLE, COLTS NECK, NEW JERSEY

PAGE 2 OF 2
SITE GROUNDWATER SURFACE SUBSURFACE SOIL SURFACE SOIL SEDIMENT
NUMBER WATER
FUTURE FUTURE FUTURE FUTURE FUTURE FUTURE CURRENT FUTURE
RESIDENTIAL INDUSTRIAL RECREATIONAL RESIDENTIAL | INDUSTRIAL | RESIDENTIAL | INDUSTRIAL | RECREATIONAL
RECEPTORS* EMPLOYEE CHILD RECEPTORS™ EMPLOYEE | RECEPTORS* | EMPLOYEE CHILD

L - - - - - NE NE -
Q NE NE - NE NE - - NE
WS - - NE - - - - NE

NOTE: Media was not included in quantitative risk calculations&—)
CA - Cancer risks exceed 1E-04 for this receptor.
Ht - Hazard Index exceeds 1.0 for this receptor.
NE - No exceedances occurred for this receptor.

* - Non-cancer risk applies to child resident only; cancer risk represents lifstime (child plus adult) exposure.

Navy\5803\SITES\105016 ‘ ES-8



TABLE ES-3
SUMMARY OF SITE-SPECIFIC ECOLOGICAL RISK ASSESSMENTS
NWS EARLE, COLTS NECK, NEW JERSEY

Recommendations

RI site Potential Ecological Risks (Applicable Media)
Site 1 Surface soil: Low No further action
Terrestrial plants: Low to moderate for some
metals
Site 2 Surface soil: Low No further action
Terrestrial plants: Low to moderate for some
metals
Site 3 Sediments: Moderate for aluminum and some Additional sediment sampling to investigate extent of
PAHSs contamination in wetlands. Additional surface soil
sampling to investigate potential off-site migration via
overland runoff/erosion.

Site 4 Surface water: Low Additional soil cover should be placed on exposed areas of

Sediment: Low the landfill to promote plant growth and prevent erosion.

Site 5 Surface soil: Low No further action

Terrestrial plants: Low
Site 6 Surface water: Low Additional surface water and sediment samples shouid be
Sediment: Moderate to moderately high for taken further into the marsh to investigate the extent of
organics, mainly PAHs and pesticides contaminant impacts. Additional surface soil samples
should be taken at the landfill toe to investigate potential
runoff/erosion of contaminants. These samples should be
integrated with additional samples from nearby sites.

Site 7 Sediments: Low Additional soil should be placed on bare areas on the
landfill to promote plant growth and prevent erosion

Site 9 Investigated as part of Wagner Creek watershed | See Wagner Creek watershed assessment

assessment
Site 10 Surface water: Low Additional soil cover could be placed on bare areas of the
Sediments: Low landfill to promote plant growth and prevent erosion.

Site 11 Subsurface soil: Low Additional surface soil samples could be taken to delineate
the extent of surface soil contamination, but the collection
of these additional samples or remediation at the site is
undesirable due to the presence of a federally-threatened
plant.

Site 12 Sediments: Low to moderate No further action; additional samples are recommended at
nearby sites that will further characterize potential Site 12
contaminant inputs to the nearby marsh.

Site 13 Surface water: Moderate for silver Additional samples taken downstream in the drainage area

Sediment: Moderately high for silver and PCBs could be collected to investigate potential downstream
migration, although no current evidence suggests this is
occurring. Additional soil should be placed on bare areas
of the landfill to promote plant growth and prevent erosion.

Site 16 Surface Water: Low No further action

Sediment: Low to moderate for aluminum and

some PAHs

Surface soils: Low

Terrestrial plants: Moderate for aluminum

Site 16 Sediments: Low Removal of floating product on water tabie to prevent

discharge of organic contaminants to nearby wetiands.

Navy\5803\SITES\105016
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TABLE ES-3

SUMMARY OF SITE-SPECIFIC ECOLOGICAL RISK ASSESSMENTS
NWS EARLE, COLTS NECK, NEW JERSEY

PAGE 2 OF 2
Risite | Potential Ecological Risks (Applicable Media) Recommendations
Site 17 Surface water: Moderate for some metals Additional surface water and sediment samples should be
Sediment: Moderate to moderately high for taken further into the adjacent marsh to investigate the
some metals, pesticides, and PAHs extent of potential contaminant impacts. Additional surface
Surface soil: Low soil samples should be taken at the landfill toe to
investigate potential runoff/erosion. These samples should
be integrated with additional samples from nearby sites.
Site 19 Sediments: Moderately high for several metals Removal of sediments in the drainage ditch leading to the
stream and wetlands.
Site 20 Sediments: Low No further action
Site 22 Sediments: Moderate for some PAHs Limited removal of sediments and surface soils behind
Surface soil: Low Building D-2 to prevent erosion and runoff of contaminants
Site 23 Surface water: Low to moderate for some Limited removal of contaminated soils near RI sample 23
metals SB 04 to prevent erosion and runoff of contaminants into
Sediment: Low the drainage swale.
Site 24/25 Subsurface soil: Low No further action
Site 26 Sediment: Low No further action
Surface soil: Low
Site 27 Sediment: Moderate for some metals Limited removal of paint chips and associated soil to
prevent erosion and runoff of metals
Site 29 Surface soils: Low No further action
Epic L Surface soils: Low to moderate for some PAHs At present, no further action. Additional surface soil and
Terrestrial plants: Low sediment samples should be taken to fully characterize
potential risks if the site is abandoned and receptor use
increases.
Epic Q Sediments: Low to moderate for pyrene No further action

Navy\5803\SITES\105016
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TABLE ES4

SUMMARY OF WATERSHED-SPECIFIC ECOLOGICAL RISK ASSESSMENTS
NWS EARLE, COLTS NECK, NEW JERSEY

Watershed

Potential Ecological Risks
(Applicable Media)

Recommendations

Pine Brook

Surface water: Low
Sediment; Low

No further action

Hockhockson Brook

Surface water: Low
Sediment; Low

No further action

Mine Brook

Surface water: Low
Sediment; Low

SVOCs were not analyzed for in sediments.
Additional sediment samples may be collected and
analyzed for SVOCs, but do not appear to be
completely warranted since no potential source of
SVOCs is apparent.

Mingamahone Brook

Surface water: Low to moderate for some
metals
Sediment: Low

No further action

Shark River

Surface water: Low
Sediment: Low to moderate for some
pesticides

No further action

Wagner Creek

Surface water: Moderately high for some
metals, mainly aluminum and lead
Sediment: Low to moderate for some
metals, mainly aluminum and lead

The source of metals to the stream where the
watershed samples were taken is unclear. Site 9
is located several hundred feet north/nothwest of
the watershed sampling sites in the stream.
Overland runoff does not appear to be occurring
from Site 9 to the stream. Groundwater samples
may be taken to investigate potential groundwater-
to-surface water contaminant migration, but
concentrations of metals in the area may be
naturally elevated.

Ware Creek

Surface water: Low to moderate for some
metals

Sediment; Low to moderate for some
metals

Additional surface water and sediment samples
are necessary further downstream in the
watershed. In particular, additional samples are
needed in the tidal marsh adjacent to some
Waterfront Rl sites. These samples should be
integrated with additional samples recommended
at Waterfront sites 6 and 17.

Navy\5803\SITES\105016
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