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GLOSSARY OF TERMS

Concentrated Munitions Use Area -CMUAs are MRSs or areas within MRSs where there is a
high likelihood of finding UXO or DMM and that have a high amount of MD within them as a
result of historical munitions use and fragmentation. CMUASs are most commonly target areas on
ranges; however, they also include explosion sites, OB/OD areas, and potentially even disposal
sites where munitions have been disposed of over a relatively large area (i.e., not small, isolated
burial pits). The initial boundary of a CMUA is the line that differentiates between the elevated
anomaly density area and the background anomaly density area.

Defense Site — All locations that are or were owned by, leased to, or otherwise possessed or used
by the DoD. The term does not include any operational range, operating storage or manufacturing
facility, or facility that is used or was permitted for the treatment or disposal of military munitions.

Discarded Military Munitions (DMM) — Military munitions that have been abandoned without
proper disposal or removed from storage in a military magazine or other storage area for the
purpose of disposal. The term does not include UXO, military munitions that are being held for
future use or planned disposal, or military munitions that have been properly disposed of,
consistent with applicable environmental laws and regulations. (10 United States Code [USC]
2710(e)(2)).

Explosive Hazard — A condition where danger exists because explosives are present that may
react (e.g., detonate, deflagrate) in a mishap with potential unacceptable effects (e.g., death, injury,
damage) to people, property, operational capability, or the environment.

Explosives Safety — A condition where operational capability and readiness, people, property, and
the environment are protected from the unacceptable effects or risks of potential mishaps involving
military munitions.

Material Potentially Presenting an Explosive Hazard (MPPEH) — Material potentially
containing explosives or munitions (e.g., munitions containers and packaging material; munitions
debris (MD) remaining after munitions use, demilitarization, or disposal; range-related debris); or
material potentially containing a high enough concentration of explosives such that the material
presents an explosive hazard (e.g., equipment, drainage systems, holding tanks, piping, or
ventilation ducts that were associated with munitions production, demilitarization or disposal
operations). Excluded from MPPEH are munitions within DoD's established munitions
management system and other hazardous items that may present explosion hazards (e.g., gasoline
cans, compressed gas cylinders) that are not munitions and are not intended for use as munitions.

Military Munitions — Military munitions means all ammunition products and components
produced for or used by the armed forces for national defense and security, including ammunition
products or components under the control of the DoD, the Coast Guard, the Department of Energy,
and the National Guard. The term includes confined gaseous, liquid, and solid propellants;
explosives, pyrotechnics, chemical and riot control agents, smokes, and incendiaries, including
bulk explosives, and chemical warfare agents; chemical munitions, rockets, guided and ballistic
missiles, bombs, warheads, mortar rounds, artillery ammunition, small arms ammunition,
grenades, mines, torpedoes, depth charges, cluster munitions and dispensers, demolition charges;
and devices and components thereof. The term does not include wholly inert items; improvised
explosive devices; and nuclear weapons, nuclear devices, and nuclear components, other than
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nonnuclear components of nuclear devices that are managed under the nuclear weapons program
of the Department of Energy after all required sanitization operations under the Atomic Energy
Act of 1954 (42 U.S.C. 201 1 et seq.) have been completed. (10 U.S.C. 101(e)(4)(A) through (C)).

Munitions and Explosives of Concern (MEC) — This term, which distinguishes specific
categories of military munitions that may pose unique explosives safety risks means (A) UXO, as
defined in 10 U.S.C. 101(e)(5); (B) DMM, as defined in 10 U.S.C. 2710(e)(2); or (C) MC (e.g.,
Trinitrotoluene [TNT], Cyclotrimethylenetrinitramine [RDX]), as defined in 10 U.S.C. 2710(e)(3),
present in high enough concentrations to pose an explosive hazard.

Munitions Constituents (MC) — Any materials originating from UXO, DMM, or other military
munitions, including explosive and nonexplosive materials, and emission, degradation, or
breakdown elements of such ordnance or munitions. (10 U.S.C. 2710(e)(3)) .

Munitions Debris (MD) — Remnants of munitions (e.g., fragments, penetrators, projectiles, shell
casings, links, fins) remaining after munitions use, demilitarization, or disposal.

Munitions Response — Response actions, including investigation, removal actions and remedial
actions to address the explosives safety, human health, or environmental risks presented by UXO,
DMM, or MC, or to support a determination that no removal or remedial action is required.

Munitions Response Area (MRA) — Any area on a defense site that is known or suspected to
contain UXO, DMM, or MC. Examples include former ranges and munitions burial areas. An
MRA is composed of one or more MRSs.

Munitions Response Site (MRS) — A discrete location within an MRA that is known to require a
munitions response.

Unexploded Ordnance (UXO) — Military munitions that (A) have been primed, fuzed, armed, or
otherwise prepared for action; (B) have been fired, dropped, launched, projected, or placed in such
a manner as to constitute a hazard to operations, installations, personnel, or material; and (C)
remain unexploded whether by malfunction, design, or any other cause. (10 U.S.C. 101(e)(5)(A)
through (C))

Unexploded Ordnance (UXO)-Qualified Personnel — Personnel who have performed
successfully in military EOD positions or are qualified to perform in the following Department of
Labor, Service Contract Act, Directory of Occupations, contractor positions: UXO Technician I,
UXO Technician 111, UXO Safety Officer, UXO Quality Control Specialist, or Senior UXO
Supervisor.

Unexploded Ordnance (UXO) Technicians — Personnel who are qualified for and filling
Department of Labor, Service Contract Act, Directory of Occupations, contractor positions of
UXO Technician I, UXO Technician 11, and UXO Technician Ill.
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EXECUTIVE SUMMARY

Introduction

The Fort Hancock Formerly Used Defense Site (FUDS) is located on the Sandy Hook peninsula
in Monmouth County, New Jersey. The peninsula encompasses approximately 1,700 acres and is
known as the Sandy Hook Unit of the Gateway National Recreation Area. It is currently managed
by the National Park Service (NPS) and the U.S. Coast Guard, and is used for a variety of
recreational purposes year-round. From 1874 to 1918, the property was used by the U.S. military
for operation of a proving ground to test weapons and ordnance of all types manufactured in the
U.S. The firing of weapons took place on the eastern side of the peninsula, from north to south,
with six impact areas ranging in distance from 1,000 yards to 3.75-miles.

ERT, Inc. (ERT) has performed a Remedial Investigation (RI) for the United States Army Corps
of Engineers (USACE) at the Fort Hancock FUDS, pursuant to the Defense Environmental
Restoration Program (DERP) and the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). The bulk of the RI activities are documented in the Final Remedial
Investigation Report, Fort Hancock Formerly Used Defense Site, January 2014 (USACE, 2014).

Based upon the conclusions and recommendations of the 2014 RI Report, ERT performed
additional RI field activities in two follow-on Rl addenda phases. Addendum #1 activities were
conducted in July 2014 and the results are documented in the Rl Addendum #1 Report (Final,
September 2016). Addendum #2 activities were conducted in December 2015 and the results are
documented in the Rl Addendum #2 Report (Final, June 2017).

In 2017, ERT conducted a third RI phase to address MRS 08, an area that had previously been
excluded from investigation by NPS, based on its concerns about potential impacts to plant
communities from vegetation clearance/cutting required to conduct geophysical surveys. This
document, Rl Addendum #3 to the 2014 RI Report, presents the MRS 08 investigation findings.

This work was contracted under Environmental and Restoration Services Contract W912QR-12-
D-0011, DAO2. Performed under the DERP/FUDS Military Munitions Response Program
(MMRP), the work involved munitions and explosives of concern (MEC) and munitions
constituents (MC) that may be present at Fort Hancock. USACE Baltimore District (CENAB)
administers this work and provides technical oversight, and the USACE New York District
(CENAN) is the overall life cycle manager for the project

MRS Background

The 2014 RI included investigation of eight Munitions Response Sites (MRSs), seven land-based
MRSs and one marine-based MRS. The 2014 RI revealed detailed information about the locations
and potential locations of MEC and MC, and the eight MRS boundaries were adjusted accordingly,
resulting in the six current Fort Hancock FUDS MRSs.

Based on NPS-identified "excluded areas”, or environmentally sensitive locations, USACE was
limited in terms of field work activities that could be conducted during the 2014 RI effort.
Ultimately, NPS granted access to some of these areas, allowing Rl Addendum #2 (MRS 06) and
this current Rl Addendum #3 (MRS 08, NPS Excluded Area) to be completed. For MRS 08, a
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modified, species-protective investigation approach was planned; all activities for Rl Addendum
#3 were completed in accordance with the Final Remedial Investigation/Feasibility Study Work
Plan, Fort Hancock Formerly Used Defense Site, December 2010 (USACE, 2010) and the Final
MMRP Remedial Investigation Work Plan, Addendum #3, Fort Hancock Formerly Used Defense
Site, November 2017 (USACE, 2017).

Purpose and Scope

The purpose of Rl Addendum #3 is to adequately characterize the nature and extent of potential
explosive hazards (some that may be defined as MEC) or MC contamination at MRS 08 resulting
from the past U.S. military use of Fort Hancock. A secondary purpose of the Addendum is to
describe adjustments to MRS configurations and acreages, including those resulting from MRS 08
footprint reduction recommendations, and development of the new MRS 10, Eastern Shoreline.
These adjustments will be formalized by USACE in a Revised Inventory Project Report (INPR).

The scope of the MRS 08 investigation included “mag & dig” geophysical surveys, a technique
performed along transects using hand-held analog magnetometers (metal detectors) to sweep the
ground surface to detect anomalies, which are then excavated by hand to identify potentially
explosive items. While this represented a change to the previous Fort Hancock FUDS RI field
procedures, wherein digital geophysical mapping (DGM) was conducted, it requires less
vegetation cutting and accommodated NPS concerns about potential damage to the rare and
sensitive plant communities. In addition, unpaved hiking trails outside MRS 08, but within
existing MRSs, were also intrusively investigated.

Finally, as a means of standardizing MEC risk evaluations across the multiple RI efforts, this
Addendum also serves to update MEC risk evaluations for all previously existing Fort Hancock
MRSs using the December 2016 USACE risk management methodology to assess risk posed by
explosive hazards (USACE, 2017c).

Investigation Activities

MEC/MD

“Mag & dig” was conducted along transects cut through vegetated areas by the unexploded
ordnance (UXO) dig team, as well as along existing, unpaved hiking trails (within and outside of
MRS 08).

Field work on the hiking trails began on 24 October and was complete on 6 November 2017. Next,
transects were cut through the vegetated areas of MRS 08. The UXO team was escorted by NPS
biologists to ensure that no sensitive plants were damaged. Therefore, relative to planned transects,
the actual transects generally meandered around vegetation that was not allowed to be cut.
Additionally, some planned transects ended up in areas of standing water where excavations of
anomalies was not possible. Transect cutting began 6 November and was complete on 16
November 2017. The last phase of field work involved the “mag & dig” of all cut transects by the
UXO team, during which metallic anomalies were identified and subsequently investigated via
digging by hand. The locations of all digs were captured by Real Time Kinematic Global
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Positioning System GPS (RTK GPS). Investigation of anomalies began on 16 November and was
completed on 6 December 2017.

In this manner, for the Rl Addendum #3 effort, approximately 1,300 anomalies were excavated
over approximately 77,000 linear feet of transects in MRS 08 and on the outlying hiking trails.

MC

Soil samples were planned for collection where there was visible evidence of energetic material,
or in areas of significant munitions debris (MD), where at least 50% of the munition could be
identified by UXO Technicians (in accordance with the approved Rl Addendum #3 Work Plan
Data Quality Objective). No evidence of energetics or significantly breached munitions was found
during the investigation, and therefore no soil samples were collected. However, previous MC
characterization of MRS 08 and areas adjacent to MRS 08 from earlier investigations were used
as a basis for conclusions about the nature and extent of MC at MRS 08.

Investigation Findings
MEC/MD

During the investigation, a total of eight items classified as material potentially presenting an
explosive hazard (MPPEH) were found in the subsurface of MRS 08 and along the hiking trails
outside the MRS. Five of the MPPEH items were ultimately classified as MEC, and three were
considered MD following processing. A total of 88 MD items were found on the surface and in
the subsurface of MRS 08 and the hiking trails.  Table ES-1 summarizes the investigation
findings.

Table ES-1: Investigation Findings
Area MD MEC
Transects in MRS 08 70 4
Trails in MRS 08 1 1
Total MRS 08 71 5
Trails outside MRS 08 17 0
Project Total 88 5

The spatial distribution of MEC and MD within MRS 08 was analyzed and areas of high
MEC+MD density (>10/acre) were delineated. Four high-density areas were identified as MRS
08A, 08B, 08C, and 08D, with each constituting a Concentrated Munitions Use Area (CMUA).
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These CMUA s align with buffer zones of the historical proving ground target impact areas and
may represent shots that missed targets to the west.

The Munitions Response Site Prioritization Protocol (MRSPP) is the methodology for prioritizing
sites known or suspected to contain MEC or MC for response actions, assigning a relative priority
to an MRS based on various safety and environmental factors. The MRSPP was completed for
MRS 08 and the overall MRS priority ranking is 3, with an Explosive Hazard Evaluation (EHE)
module rating of B, based primarily on confirmed MEC in the subsurface of the MRS. The overall
MRS priority ranking for the newly defined MRS 10, Eastern Shoreline (described below) is 3,
with an Explosive Hazard Evaluation (EHE) module rating of B, based primarily on historical
MEC finds resulting from munitions washing onto the shore following storm events (EOD, 2015).

For MRS 08, MEC risk was evaluated for each of the four CMUAS using the December 2016
USACE risk management methodology to assess risk posed by explosive hazards (USACE,
2017c). The method involves the use of four matrices to define acceptable and unacceptable risk
from MEC hazards based on the likelihood of an encounter, the severity of incident, and the
sensitivity of interaction based on expected land use activities. MRS 08A (CMUA-1) and MRS
08B (CMUA-2) were assessed to be areas that may pose an unacceptable MEC risk, while MRS
08C (CMUA-3) and MRS 08D (CMUA-4) were assessed to represent acceptable site conditions.

The RI Addendum #3 effort provided additional information about the locations and potential
locations of MEC and MD within MRS 08, and based on the RI findings and the risk assessment
conclusions, the footprint of MRS 08 was reduced. Areas outside of the four identified CMUAS
contained no MEC or MD and therefore minimal explosive risk, while CMUA-3 and CMUA-4
were assessed to represent an acceptable level of risk. Consequently, the original 140 acre area of
MRS 08 has been reduced to include only CMUA-1 and CMUA-2, areas that may pose an
unacceptable explosive risk. The reduced footprint for the revised MRS 08 is 71 acres. The
remaining acres were assigned to MRS 07, Remaining Land.

New MRS 10, Eastern Shoreline, defined to address munitions that have historically been found
on the beaches after storm events, includes the beach and surf zone on the eastern side of the Sandy
Hook peninsula. It was developed from dynamic shoreline acreage of MRS 07 as part of this RI
Addendum #3, and encompasses portions of the former proving ground that have eroded into the
ocean.

In addition to new MRS 10, MEC risk evaluations for the previously existing MRSs at Fort
Hancock were updated using the current USACE risk management methodology. While MEC
risk had previously been evaluated for those MRSs, as described in the relevant previous
investigation document, updates were completed to standardize MEC risk for all MRSs using the
current methodology.

MC

For the Rl Addendum #3, soil samples were planned for collection where there was visible
evidence of energetic material, or in areas of breached munitions (in accordance with the approved
Rl Addendum #3 Work Plan DQO), but no evidence of energetics or significantly breached
munitions was found during the investigation, and therefore no soil samples were collected.
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However, previous MC characterization of MRS 08 had been performed. Based on 2014 RI
sediment, surface water, and groundwater samples within MRS 08, and soil samples in adjacent
MRS 06, the human health and ecological risk assessments contained in the 2014 RI Report
concluded that no unacceptable MC risk was posed by site media. Therefore, it is concluded that
there is no unacceptable MC risk present at MRS 08.

Conclusions

The nature and extent of MEC and MC has been characterized for MRS 08. The original MRS 08
footprint has been reduced from 140 to 71 acres, based on those CMUAs that pose unacceptable
explosive risk, as well as those areas that pose no unacceptable explosive risk. No unacceptable
MC risk to human health or ecological receptors is present within MRS 08. Table ES-2 presents
the conclusions summarizing areas of Unacceptable and Acceptable MEC risk at MRS 08.

Table ES-2: MRS 08 Conclusions
Included in
Revised MRS 08

MRS Area Acreage CMUA MEC Risk Boundary
MRS 08A 11.8 CMUA-1 Unacceptable Yes
MRS 08, MRS 08B 59.2 CMUA-2 Unacceptable Yes
'E')E’juded MRS 08C 14.6 CMUA-3 |  Acceptable No
Area MRS 08D 3.8 CMUA-4 Acceptable No
Areacsl\(/)l Ejtzge of NA NA Acceptable No

Table ES-3 presents the updated MEC risk evaluations for previously existing Fort Hancock MRSs
using the current methodology.

Table ES-3: MEC Risk Conclusions for all other MRSs
MRS Area Acreage CMUA MEC Risk
MRS 03,
Northern Portion Proving MRS 03 30.2 Yes Unacceptable
Ground
MRS 05A 15 No Acceptable
MRS 05C 0.9 No Acceptable
MRS 05, _ MRS 05D 1.0 No Acceptable
Southern Portion Proving
Ground MRS 05F 3.9 No Acceptable
MRS 05B 39.0 Yes Unacceptable
MRS 05E 51 Yes Unacceptable
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Table ES-3: MEC Risk Conclusions for all other MRSs

Eastern Shoreline

MRS Area Acreage CMUA MEC Risk
MRS 05G 21 No Unacceptable
MRS 06,
Livens Discovery Area MRS 06 5.0 Yes Unacceptable
MRS 07 MRS 07 862 No Acceptable
Remaining Land
MRS 10, MRS 10 179 No Unacceptable

Unacceptable risk conditions typically require proceeding to the next phase of the CERCLA
response process. Therefore, it is recommended that a Feasibility Study be conducted to address
those MRSs determined to pose unacceptable explosive risks. Subsequently, one Proposed Plan
(PP) and Decision Document (DD) will be prepared to address all MRSs, i.e., those MRSs posing
unacceptable explosive risks, and noting those MRSs posing no unacceptable explosive risks,

therefore requiring no action.

ERT, Inc.
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1.0 INTRODUCTION AND BACKGROUND

In 2014, ERT, Inc. (ERT) performed a Remedial Investigation (RI1) for the United States Army
Corps of Engineers (USACE), for the majority of the munitions response sites (MRS) identified
at the Fort Hancock Formerly Used Defense Site (FUDS), located in Monmouth County, New
Jersey. Those activities were documented in the Final Remedial Investigation Report, Fort
Hancock Formerly Used Defense Site, January 2014 (USACE, 2014), hereinafter referenced as
the 2014 RI Report.

Based upon the conclusions and recommendations of the 2014 RI Report, ERT performed
additional RI field activities in two follow-on Rl addenda phases. Addendum #1 activities were
conducted in July 2014 to further assess MC risk in one portion of MRS 03 and to describe revised
MRS delineations based on the RI findings. The results are documented in the Final Rl Addendum
#1 Report (USACE, 2016). Addendum #2 activities were conducted in December 2015 to assess
explosive hazards in MRS 06, where access had previously been restricted by the land manager,
the National Park Service (NPS). The results are documented in the Final Rl Addendum #2 Report
(USACE, 2017a).

In 2017, a third RI phase was conducted to address MRS 08, an area that had previously been
excluded from investigation by the NPS, based on concerns about potential impacts to plant
communities (primarily Maritime Holly Forest) from vegetation clearance required for conducting
geophysical surveys. This document, Rl Addendum #3 to the 2014 RI Report, presents the
findings from the investigation of MRS 08.

This work was contracted under Environmental and Restoration Services Contract W912QR-12-
D-0011, DAOQ2. This project involved munitions and explosives of concern (MEC) and munitions
constituents (MC) and was performed under the Department of Defense (DoD) Military Munitions
Response Program (MMRP), which was established under the Defense Environmental Restoration
Program (DERP). ERT performed all work in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Section 104 and the National Contingency
Plan (NCP), Sections 300.120(d) and 300.400(e). Applicable provisions of Chapter 29 of the Code
of Federal Regulations 1910.120 apply. All activities involving work in areas potentially
containing MEC hazards was conducted in compliance with USACE, Department of the Army
(DA), and DoD safety regulations.

USACE Baltimore District (CENAB) administers this work and provides technical oversight, and
the USACE New York District (CENAN) is the overall life cycle manager for the project. The
Project Team consisted of ERT, CENAB and CENAN, as well as other government and non-
government agencies with specific expertise for implementation of specialized components of the
field operations. For purposes of this Rl Addendum Report, CENAB and CENAN are referred to
jointly as “USACE”, unless specific district responsibilities are discussed.

1.1  Purpose and Scope

ERT performed the original R1 (2014) for USACE at most of the Fort Hancock MRSs under the
Multiple-Award Military Munitions Services Contract (W912DR-09-D-0012, Delivery Order
0002). The purpose of the RI was to adequately characterize the nature and extent of any potential
MEC hazards or MC contamination resulting from the past U.S. military use of Fort Hancock.

The 2014 RI included investigation of eight Munitions Response Sites (MRSs), including seven
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land-based and one marine-based MRS. Because of the globally-rare Maritime Holly Forest,
significant portions (140 acres) of the land-based MRSs could not be investigated at the time, as a
result of NPS cutting restrictions. Of those areas investigated, the original Rl work revealed
specific MEC locations and locations suspected of containing MEC, and multiple “MEC/MD
Hazard Areas” were identified. As a result of the RI findings, the boundaries of the MRS were
significantly adjusted, resulting in the six current MRSs shown in Figure 1 (all figures are
presented in Appendix A). Figure 1 shows an evolved version of those six MRS boundaries that
also encompasses the findings of Rl Addenda #2 and #3. Access had been denied to the majority
of MRS 06, the Livens Discovery Area, but was granted in 2016 for the conduct of the RI
(addressed in the RI Addendum #2 Report). MRS 08 was identified as the “NPS Excluded Area,”
as it appeared that access would be permanently denied.

For the 140-acre MRS 08 (NPS Excluded Area), a modified, species-protective investigation
approach was planned; all activities for Rl Addendum #3 were completed in accordance with the
Final MMRP Remedial Investigation Work Plan, Addendum #3, Fort Hancock Formerly Used
Defense Site, November 2017 (USACE, 2017b).

The purpose of Rl Addendum #3 is to adequately characterize the nature and extent of potential
MEC hazards or MC contamination at MRS 08 resulting from the past U.S. military use of Fort
Hancock.

The scope of the MRS 08 investigation included “mag & dig” geophysical surveys, a technique
performed along transects using hand-held analog magnetometers (metal detectors) to sweep the
ground surface to detect anomalies, which are then excavated by hand to identify potentially
explosive items. While this represented a change to the previous Fort Hancock FUDS RI field
procedures, wherein digital geophysical mapping (DGM) was conducted, it requires less
vegetation cutting and accommodated NPS concerns about potential damage to the rare and
sensitive plant communities.

A secondary purpose of the Addendum is to describe adjustments to MRS configurations and
acreages, including those resulting from MRS 08 footprint reduction recommendations, and
development of the new MRS 10, Eastern Shoreline. These adjustments will be formalized by
USACE in a Revised Inventory Project Report (INPR) to be completed upon finalization of this
R1 Addendum.

Finally, as a means of standardizing MEC risk evaluations across the multiple RI efforts, this
Addendum also serves to update MEC risk evaluations for all previously existing Fort Hancock
MRSs using the December 2016 USACE risk management methodology to assess risk posed by
explosive hazards (USACE, 2017c). The detail of the risk matrix analysis for those MRSs is
presented separately in Appendix F.

1.2 Property Description and Problem Identification

Fort Hancock is located on the Sandy Hook peninsula in Monmouth County, New Jersey, in the
Lower Bay of the Hudson River. The peninsula, which encompasses approximately 1,700 acres,
is known as the Sandy Hook Unit of the Gateway National Recreation Area and is a National
Historic Landmark. It is currently managed by the Department of the Interior (NPS) and the U.S.
Coast Guard, and is used for a variety of recreational purposes year-round. An active U.S. Coast
Guard Station is positioned on the northwest corner of the peninsula (approximately 68 acres).
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Over its long history, the U.S. military occupied much of the 1,700 acres of the Sandy Hook Unit.
From 1874 to 1918, the property was used for operation of a proving ground to test weapons and
ordnance of all types manufactured in the U.S. The firing of weapons took place on the eastern
side of the peninsula, from north to south, with six impact areas ranging in distance from 1,000
yards to 3.75-miles from the firing battery. Many military features still exist, including living
quarters and administrative buildings (many of which are currently in use by NPS and other
tenants), gun batteries, four NIKE missile silos, and a light house. In the early 1960s, the property
was transferred from the U.S. Army to the State of New Jersey, which operated the Sandy Hook
State Park. In 1973, the U.S. Department of Interior, NPS, took possession of the park and
integrated it into the Gateway National Recreation Area.

Fort Hancock is situated on the New Jersey Coastal Plain, a seaward-dipping wedge of
unconsolidated sediments. These sediments are clay, silt, sand, and gravel, and represent
continental, coastal, or marine deposition. Sandy Hook is a coastal spit that projects northward,
more than 5 miles into the bay. The spit is a continuation of a narrow offshore bar. Sandy Hook
is an example of an active compound recurved spit (i.e., the end of the sand bar turns landward),
which has lengthened about 1,000 feet (ft) in the past quarter century. Beach and dune sands make
up all of the Sandy Hook Unit spit. The surficial soils at Fort Hancock consist mainly of beach
and dune sands. A small area on the western side of the spit contains tidal marsh deposits.

MRS 08 as shown on Figure 1 encompasses 140 acres. The potential for MEC in MRS 08 was
based on previous investigation findings and formed the basis of the RI Addendum #3 objectives.
During the 1998 Engineering Evaluation/Cost Analysis (EE/CA) investigation (USACE, 1998),
specific items found in MRS 08 included a fragment of a 4.7" Projectile base and other MD
fragments. In addition, the following MEC items were found in surrounding areas during the 2014
RI: 75mm projectile; MK 1, 1-1b; 3.5-in projectile; 3-inch Stokes mortar; 75mm shrapnel round,;
5-inarmor piercing high explosives (APHE); and 4.5-in Mark V British APHE projectile (USACE,
2014).

1.3 Previous Investigations

Multiple investigations have taken place at Fort Hancock under the DERP/FUDS program,
beginning in 1991 with an INPR and 1993 Archives Search Report (ASR), as well as a 1994
Interim Removal Action (IRA). The early investigations were based largely on the observations
and accounts of munitions found by NPS personnel. The following is a brief summary of the
primary investigations that shaped the conceptual site model (discussed in detail in the 2014 RI
Report) and how the MRS delineations have evolved over time, as successive investigations have
provided new characterization information. More detailed descriptions of these investigations and
the evolution of the MRS delineations can be found in the 2014 Final RI Report (Sections 1.2 to
1.4) and the 2016 Final Rl Addendum #1 Report (Section 6.0).

1.3.1 Engineering Evaluation/Cost Analysis

In 1998, USACE conducted an EE/CA to investigate a total of ten areas of concern either identified
in the 1993 ASR or historical aerial photographs, or pointed out by NPS staff.

A total of 3,904 anomalies were identified during the geophysical investigations; of these, 1,710
were intrusively investigated. A total of five conventional MEC items found during the EE/CA
were confirmed to contain explosive charges, including one 5-inch Shrapnel round and one 7-inch
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projectile containing HE, one live Mark V fuze, and two 75mm projectiles (fuzed but no HE).
MEC and MD also were found at the Livens Discovery Area, including one intact Livens
projectile. Radiographic testing in the field indicated that the projectile did not contain a burster
and that the filler was likely FM smoke. These tests were confirmed at a later point in time
(USACE, 1999). An explosive risk assessment was conducted using the Ordnance and Explosives
Cost-Effectiveness Risk Tool (OECert), and two areas were recommended for MEC clearance to
depth. Note that this risk assessment would not be a true risk characterization as would be
conducted today. Also note that neither of the two areas recommended for MEC clearance lie
within MRS 08. Although the removal actions were never undertaken, NPS maintained a protocol
for public education through information sheets/signage.

1.3.2 Site Inspection

In 2007, USACE completed a Site Inspection (SI) as part of a Department of Defense (DoD)-wide
effort to evaluate inventoried military munitions training and testing ranges (later known as MRSs)
for further action pursuant to CERCLA. The Sl served to inspect each of the six MRSs, as they
were then identified in the 1993 ASR. It is important to note that all six MRSs were based on
interviews with and anecdotal information provided by NPS staff who had responded to munitions
finds over the years and hypothesized about associated historical military operations (see Table 1-
1 for additional details regarding the SI MRS designations). The SI was strictly scoped to identify
(through site reconnaissance) possible MEC on the ground surface at those MRSs identified in the
ASR, collect environmental samples to determine if there may have been a release of MC, to
evaluate the MRSs using the Munitions Response Site Prioritization Protocol (MRSPP), and make
a determination of whether further, detailed investigation was warranted.

No MEC was observed on the surface in any of the areas inspected, but the Sl report recommended
a Remedial Investigation and Feasibility Study (RI/FS) for further evaluation of MEC on all land-
based MRSs, based on historical information, and further evaluation of MC contamination for five
of the MRSs, based on concentrations of metals above background and risk-based screening levels
in soil (Section 7.4 of the SI, USACE, 2007), sediment, and surface water samples. It was also
recommended that the off-shore portions of the range fans emanating from the firing batteries be
assigned an MRSPP rating of “evaluation pending,” based on pending changes in FUDS policy
pertaining to off-shore areas (USACE, 2007).

1.3.3 Remedial Investigation

In 2008, for purposes of scoping the upcoming contract for the RI/FS, USACE researched the six
SI MRSs and discovered, through discussions with NPS, that some of the MRS histories and
locations had largely been surmised and approximated. The existence of two of the MRSs could
not be verified, and one of the MRSs (created by off-shore dredging and beach replenishment) had
completely eroded into the Atlantic Ocean. Further, USACE completed a probability assessment
and determined that it is unlikely for chemical warfare material (CWM) to be encountered at Fort
Hancock, resulting in another SI MRS being omitted from the RI. In the absence of a clear
operational history of Fort Hancock, the RI/FS was awarded in 2009 with the understanding that
the site history needed further research and the conceptual site model, with appropriate MRS
designations, would be developed as part of the RI effort.

After award of the original RI/FS in 2009, ERT interviewed NPS staff and reviewed a three NPS-
authored Historical Records Surveys as well as an undated overview of the artillery and ordnance
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history of Fort Hancock. In this undated, 87-page report are lists and drawings of projectiles fired
at the proving ground, as well as a map of the locations of six impact areas associated with the
historic proving ground. This key document identifies the location of proof firing targets and
indicates that guns were fired from north to south along the beach. From this, the conceptual site
model was developed and seven new land-based MRSs were delineated, for purposes of
conducting the RI. Six of the MRSs were associated with the impact areas, and buffer zones equal
to the radius of the targets were added on all sides of the circular target areas. In addition,
documentation of a 1927 storehouse fire was found in the area known as the Livens Discovery
Area, and an MRS boundary was drawn around the expected kick-out area. An eighth, marine-
based MRS was delineated off the eastern shore, paralleling the proving ground and target areas,
to investigate the portions of the proving ground that have eroded into the Atlantic Ocean.

ERT completed the bulk of the RI in 2014 (USACE, 2014), characterizing the nature and extent
of MEC, munitions debris (MD) and MC in the majority of the six newly-defined MRSs that
encompass the impact areas and buffer zones, as well as the one marine-based MRS. In response
to concerns from the New Jersey Department of the Environmental Protection (NJDEP) that more
former batteries should be included in the RI, two Potential Areas of Interest (PAQOIs), containing
several former batteries, were also investigated. The land-based investigation excluded 140 acres
of the buffer zones that contain Maritime Holly forest, on the western side, as well as most of the
Livens Discovery Area. The scope of the original Rl included DGM, intrusive investigations to
identify location, density, and types of MEC and MD. The investigation also involved
environmental sampling to determine concentrations and extent of MC metals and explosives in
soil, sediment, surface water, and groundwater. Human health and ecological risk assessments
were conducted to determine potential risk to human health or the environment, and no
unacceptable risk from MC contamination was identified.

Seven MEC items and 65 MD items were found in the land-based MRSs, on both the ground
surface and below ground surface. No MEC or MD were found in the marine-based MRS. The
results of the DGM and intrusive investigations indicate that certain areas containing a
concentration of metallic anomalies (clusters) within the MRSs have a higher likelihood of
encountering MEC than others. In these clusters, eight “MEC/MD Hazard Areas” and one PAOI
were identified within the MRSs. As defined, the MEC/MD Hazard Areas represent a “moderate
to high” probability of encountering MEC, while the remainder of the MRS represents a “low”
probability of encountering MEC. Using current terminology, these MEC/MD Hazard Areas
would be considered Concentrated Munitions Use Areas (CMUA).

1.3.4 RI Addendum #1

In July 2014, ERT conducted additional RI soil sampling as a result of recommendations in the
2014 RI Report. The report had concluded that in a portion of the northern proving ground (the
1998 EE/CA grid B003), arsenic and lead in soil could potentially pose a threat to human health
based on exceedances of background and calculated human health risk (Section 6.2.3 of the RI,
USACE, 2014), and that antimony, arsenic, copper, lead, selenium, and thallium could pose a
threat to ecological receptors. Additional soil samples were collected to further characterize this
area, and the human health and ecological risk assessments were updated. The Rl Addendum #1
Report concluded that the nature and extent of MC contamination had been determined and that
no unacceptable risk to human health or the environment was posed by MC contamination in the
BO03 Area.
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1.3.4.1 RI Addendum #1 MRS Delineations

In addition to the BO03 soil sampling effort, the Rl Addendum #1 Report (Section 6.0) documented
revised MRS boundaries based on the findings of the RI up to that point, as well as the then-current
status of NPS access restrictions. As presented in more detail in Rl Addendum #1 report, MRS
foot prints were reduced to encompass those areas where MEC was found or suspected. In the
proving ground, two MRSs were developed to encompass the eight MEC/MD Hazard Areas and
one PAOI as defined in the 2014 RI Report. Due to NPS access restrictions at the time, MRS 06,
Livens Discovery Area, was retained for future investigation, and MRS 08, NPS Excluded Area,
defined the 140 acres of the proving ground buffer areas to which access had been permanently
restricted. NPS subsequently granted access to MRS 06, and the RI work was completed in the
Livens Discovery Area as Rl Addendum #2. Access to MRS 08 was also granted (the subsequent
investigation is the subject of this document). MRS 07 was defined for all remaining land where
no MEC is known or suspected. MRS 09 was defined for the off-shore water ranges emanating
from the coastal firing batteries, where no MEC attributable to Fort Hancock operations is known
or suspected. These post-RI adjustments resulted in the current MRSs shown in Figure 1. Figure
2 shows the proving ground impact areas and firing points, as well as the MRS designations as
outlined in the 2010 RI Work Plan. The revised MRSs in Figure 1 correspond to newly-created
FUDS project numbers, as established in a Revised INPR prepared by USACE in July 2014
(Projects 01, 02, and 04 correspond to other FUDS project types). The current MRSs are described
below:

MRS 03, Northern Portion Proving Ground: This MRS encompasses 30.2 acres and
includes the MEC/MD Hazard Area 1A (29 acres) and PAOI 9-Gun Battery (1.2 acres).
As shown on Figure 2, this MRS encompasses the old and new firing points of the former
proving ground, a part of the 9-Gun Battery, and part of the buffer area of the 1,000-yard
Impact Area. Three MEC and 26 MD items were found below the ground surface in 8
grids and in a meandering path in the PAOI during the original 2014 Rl. The MEC items
included a 75 mm projectile, a MK 1, 1.44-inch projectile, and a 3.5-inch armor piercing
high explosive projectile. The MRS also includes the BO03 Area where several MEC items
were found during the 1998 EE/CA (10-inch, 4.7-inch, 5-inch, 3-inch, and 75 mm
projectiles, and a Mark V fuze).

MRS 05, Southern Portion Proving Ground: This MRS encompasses 51 acres and includes
the following seven discontiguous MEC/MD Hazard Areas (as defined in the 2014 RI
Report): 1B, 2A, 3A, 3B, 4A, 5A, and 5B. To minimize confusion and better align these
areas with the current MRS number designation, these sub-areas have been renumbered as
05A, 05B, 05C, 05D, 05E, 05F, and 05G, respectively. This MRS encompasses portions
of the buffer areas of the 2,000-yard, 2,500-yard, 3,000-yard, and 3-mile Impact Areas of
the proving ground. Four MEC and 25 MD items were found in the MRS during the 2014
RI, including a 5-inch AP HE round, a 3-inch stokes mortar, a 75mm shrapnel round, and
a 4.5-inch British HE round.

MRS 06, Livens Discovery Area: This MRS encompasses 5 acres where the 1927
munitions storehouse fire occurred and Livens projectiles that were originally contained in
the former storehouse (containing titanium tetrachloride (FM smoke)) were discovered in
1981. The original Livens Discovery Area footprint was a circular area covering 29 acres,
with the location of the storehouse in the middle and a radius of 600 feet representing the
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fragmentation distance for a Livens, plus a buffer area. NPS originally granted access to
only 5 acres, which were investigated in the first phase of the 2014 RI; no MEC or MD
was found in that area, so the 5 acres were included in MRS 07, Remaining Land (see
below). NPS later granted access to the remaining 24 acres, and the RI was conducted as
Addendum #2. MEC and MD were found in only 5 of the 24 acres, so the remaining 19
acres have been added to MRS 07.

MRS 07, Remaining Land: At 862 acres, this MRS encompasses all remaining land on the
former proving ground, where no MEC or MD was found during the RI. The MRS extends
to the northernmost extent of the Sandy Hook peninsula and to the southernmost boundary
of the recreation area and constitutes those portions of previous land-based MRSs
investigated during the RI that would now be considered non-CMUAs. Although there is
a potential that MEC remains in these areas from historical operations, the RI has
determined that this potential is low. The MRS includes portions of the proving ground
impact areas, buffer zones, and the Livens Discovery Area. Note: MRS 07 was designated
“Battery Complex & Other No Hazard Areas,” in the 2014 Revised INPR. The MRS was
renamed ““Remaining Land™ in the 2016 Rl Addendum #1 Report to separate the off-shore
range fans from the shoreline and other on-land portions. This new name will be reflected
in a second Revised INPR, to be prepared upon finalization of this Rl Addendum.

MRS 08, NPS Excluded Area: MRS 08 was defined as 140 acres, but consequent to this
investigation, its footprint has been reduced to 71 acres (see Figure 9). The MRS
encompasses portions of the former proving ground to which NPS had excluded access for
the Rl DGM investigations. Right-of-entry refusal was based on concerns about potential
impacts to plant communities (primarily Maritime Holly forest) due to vegetation clearance
required for cutting transects and placing grids. As shown on Figure 2, this MRS (shaded
green) contains western portions of buffer areas of the 2,000-yard, 2,500-yard, 3,000-yard,
and 3.75-mile Impact Areas, as well as the western half of the 3-mile Impact Area. NPS
ultimately granted access to the MRS, which was investigated through Rl Addendum #3,
the subject of this report. Revisions to this MRS based on the results of this investigation
will be made in a second Revised INPR, to be compiled upon finalization of the RI. These
pending revisions are discussed in Section 5.5.

MRS 09, Water Ranges: This MRS is 129,611 acres and encompasses the off-shore
portions of the coastal battery range fans. A large portion of the range fans overlaps those
of Fort Tilden, another FUDS in New York, and have been excluded (the overlapping acres
are accounted for in the Fort Tilden MMRP project). The MRS encompasses the in-water
segment of the SI MRS called the Northern Battery Complex. It also encompasses the 154
acre area paralleling the eastern shore, which was identified in the 2014 Rl Report as MRS
08. Investigation of the 154-acre area consisted of underwater geophysics to a water depth
of 6 feet, and no MEC or MD was found. No distinct MEC source areas have been or can
feasibly be identified in the off-shore areas, and deep water in portions of the 129,611 acres
is considered a partial barrier to MEC, if any is present. As noted in Section 1.3.2, it
recommended that the off-shore portions of the range fans emanating from the firing
batteries be assigned an MRSPP rating of “evaluation pending,” based on pending changes
in FUDS policy pertaining to off-shore areas.
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MRS 10, Eastern Shoreline: This new MRS, created from 179 acres of the dynamic
shoreline of MRS 07 as part of Rl Addendum #3, was developed to address munitions that
have historically been found on the beaches after storm events. It is 179 acres
encompassing the beach and surf zone on the eastern side of the Sandy Hook peninsula,
where MEC washes onto the shore after large storm events in the Atlantic Ocean (Figure
10). In part, the MRS encompasses portions of the former proving ground that have eroded
into the ocean. Although none were found during the RI, munitions historically found on
the beaches have been investigated by Explosives Ordnance Disposal (EOD) units. ltems
that have washed up on the Atlantic beaches since 2010 include: 3.5-inch, 6-inch, and 8-
inch projectiles, Marine flare, Mk-25 Marine Marker, and 5-inch AP projectile. These
items were identified as live and blown in place by EOD units from Naval Weapons Station
Earle. The MRS extends to the northernmost end of the Sandy Hook peninsula and to the
southernmost boundary of the national recreation area.

1.3.5 RI Addendum #2

Upon receiving permission from the NPS to further investigate the Livens Discovery Area, MRS
06, ERT conducted additional RI field activities in November and December 2015 on the
remaining 24 acres of the MRS. The MRS is centered on the location of the munitions storage
magazine, which had been destroyed in a fire in 1927. Geophysical surveys were conducted along
transects and within 9 grids, with subsequent investigation of anomalies. Geophysical and
intrusive findings defined the extent of MEC contamination and the MRS was reduced from 24
acres to 5.0 acres (the 19 acres becoming part of MRS 07). Findings included two intact Livens
projectiles, a partial Livens projectile, 5 Stokes Mortar MK1 fuzes, 4 Livens burster tubes, an MK1
detonator, an M-1 smoke canister, and a brass base fuze. MC had been characterized during the
2014 RI with no unacceptable MC risk identified, and additional sampling for explosives at the
locations of intact Livens projectiles confirmed this. RI Addendum #2 was finalized in June 2017.

1.4 Current Investigation - Rl Addendum #3

This document, Rl Addendum #3, presents the results of the investigation of the approximately
140 acre MRS 08, NPS Excluded Area (Figure 1). The footprint of MRS 08 was developed as a
function of acreage NPS excluded from previous investigations. As shown on Figure 2, the
original MRS footprints investigated in the 2014 RI were derived from known firing points and
target areas as documented by a historical map of previous military activity. Artillery was fired
towards the six target areas at various distances up to 3.75 miles. Old MRS-1 through MRS-6
were based on the target areas, with range fan widths including buffer areas to the east and west
of the target areas.

Following completion of the 2014 RI, and Rl Addenda #1 and #2, USACE presented the “mag &
dig” approach as an alternative way to conduct the geophysical investigation of MRS 08, in order
to minimize impacts to sensitive plant species. NPS found the “mag & dig” approach acceptable
and the investigation was performed, accordingly.

The potential for remaining MEC in MRS 08 was based on previous munitions related finds during
the 1998 EE/CA investigation. The CSM for MRS 08 indicates that MEC, as UXO or from low
order detonations, could exist on or under the ground surface from historical proving ground
operations. MRS 08 comprises buffer areas of, and is adjacent to, several historical target impact
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areas, and MEC or MD could be present as a result of shots missing the targets or due to shifting
sands in the dynamic dunal environment. Therefore, Rl Addendum #3 was conducted to
adequately characterize the nature and extent of potential MEC hazards or MC contamination at
MRS 08 resulting from the past U.S. military use of Fort Hancock.

15 MRS Designation Summary

To provide a complete understanding of the evolution of MRS terminology and footprints, Table
1-1 presents a crosswalk of how the original 2007 SI MRS designations evolved into the 2014 RI
designations, while Table 1-2 presents a crosswalk between the 2014 RI MRSs and the Rl Addenda
revised MRS designations.
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Table 1-1. Crosswalk of 2007 SI and 2014 R1 MRS Designations

2014 RI MRS 2007 SI MRS Notes
MRS-1 MRS 5 Northern RI MRS-1 is the northern portion of the proving ground, covering both the “old” and
1,000-Yard Impact Battery Complex “new” proof battery firing points, down to the 1,000-yard target (impact) area as well
Area (99 acres) (portion) — as estimated buffer areas. It encompasses the EE/CA Grid B0O03 Area as well as an
(total 356 acres) area to the east where historical aerial photographs show ground disturbance (a
potential sign of munitions impact craters). The park’s northern parking lot and beach
plaza (shower house) are included in this area, as well as portions of North and
Gunnison Beaches.
SI MRS 5 partially overlaps RI MRS-1 and covers a small portion of the historic
proving ground. The “Northern Battery Complex” mostly consists of the large,
overlapping range fans emanating from 13 of the firing batteries to presumed off-shore
target locations at the maximum distance the guns could fire. The majority of this
acreage was excluded from the RI, as (1) limited firing of the guns is likely to have
occurred, since they were installed between 1890 and 1933, during which time harbor
defense was not necessary when the guns were in place, (2) no disposal operations are
documented to have occurred near the batteries, (3) there are limited reports of
munitions finds on the northern beaches, (4) much of the northern tip of the peninsula
is sand that has accreted since firing operations ceased, likely burying any munitions
that may have been in near-shore or on-shore areas, and (5) the off-shore targets would
have been in deep water thousands of feet from shore.
MRS-2 MRS 5 Northern MRS-2 encompasses the second target area, moving from north to south from the
2,000-Yard Impact Battery Complex proving ground firing area. A small portion of SI MRS 5 is covered by this area.
Area (151 acres) (portion) —
(total 356 acres)
MRS-3 MRS 5 Northern MRS-3 encompasses the third target area, moving from north to south from the
2,500-Yard Impact Battery Complex proving ground firing area. A small portion of SI MRS 5 is covered by this area.
Area (89 acres) (portion)
(total 356 acres)
ERT, Inc. 10
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Table 1-1. Crosswalk of 2007 SI and 2014 R1 MRS Designations

2014 RI MRS 2007 SI MRS Notes
MRS-4 NA MRS-4 encompasses the fourth target area, moving from north to south from the
3,000-Yard Impact proving ground firing area. The Sl covered no portion of this MRS.
Area (73 acres)
MRS-5 NA MRS-5 encompasses the fifth target area, moving from north to south from the
3-Mile Impact Area proving ground firing area. The SI covered no portion of this MRS.
(205 acres)
MRS-6 MRS 1 Southern MRS-6 encompasses the sixth target area, moving from north to south from the
3.75-Mile Impact Dredging Disposal proving ground firing area. This MRS covers the SI MRS 1 in its entirety, the area
Area (90 acres) Area where beach replenishment occurred, as well as the former small arms range.
(31 acres)
MRS-7 MRS 2 Livens MRS-7 covers the area where the 1927 storehouse explosion took place and spread
Livens Discovery Projectile Disposal Livens projectiles into an area not discovered until 1981. To draw the MRS boundary,
Area (29 acres) Area a blast radius for the Livens projectiles, plus a buffer area, was measured from the
(24 acres) storehouse location. The Livens found in 1981 contained FM smoke. In the Sl report
and Archive Search Report (ASR) Supplement, the location of the Livens area was
incorrectly identified (too far to the north).
Although this area was called an underground storage magazine in the 1998 EE/CA
report, there is no documentation or visual evidence to date that the magazines in the
ordnance depot were underground.
MRS-8 MRS 5 Northern 154 acres along the eastern shore of the property, parallel to the former proving ground
Water MRS Battery Complex and impact locations. The MRS extends eastward into the ocean approximately 100
(154 acres) (offshore portion) — | yards, reflecting a 6-foot depth contour (at mean lower low water). Six feet was used

(total 130,580 acres)

to reflect a conservative maximum depth for human receptors to potentially encounter
MEC through fishing, wading or swimming activities.

ERT, Inc.
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Table 1-1. Crosswalk of 2007 SI and 2014 R1 MRS Designations

2014 RI MRS 2007 SI MRS Notes
NA MRS 3 Northern This was presumed to be the area off the north end of the peninsula, as described in an
Disposal Area ASR interview, where fragmentation grenades were dumped. However, there is no
(1 acre) map or description to document the dump or its location. The interview subsequently
stated that items may possibly have washed up on-shore in this area, but the location
of the dump is entirely unknown. The interviewee subsequently did not recall this
area and stated that he may have been referring to items that washed up on shore in the
general vicinity.
NA MRS 4 CWM No CWM is documented to have been used or developed at Fort Hancock, and the
Research and name of this building in the ASR is a misnomer. The correct name was
Development “School/Chemical Laboratory.” The building was used for chemistry tests associated
Laboratory with conventional ordnance fired at the proving ground.
(0.06 acres)
NA MRS 6 Plum The ASR provides no documentation of the location of a grenade court, only a
Island/Hand statement by an NPS employee that grenade training took place. The interviewee
Grenade Court subsequently explained that the presence of a training range was conjecture and is not
(0 acres-unlocated) thought to be accurate. The found item was thought to have washed up from an off-
shore area. (Note that none of the anomalies found on the island during the EE/CA
were MEC-related.)
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Table 1-2. Crosswalk of 2014 RI and Rl Addenda MRS Designations

Addendum #1 through #3 Revised MRS

Designation (Current Designation) MRS Designation - 2014 RI Report

MRS 03, Northern Portion Proving Ground MRS-1: MEC/MD Hazard Area 1A

MRS 05, Southern Portion Proving Ground (including | MRS-1 through 5: MEC/MD Hazard Areas 1B , 2A , 3A/3B , 4A,
sub-areas: 05A, 05B, 05C, 05D, 05E, 05F, and 05G) and 5A/5B

MRS 06, Livens Discovery Area MRS-7 where NPS excluded RI activities (24 acres)

MRS 07, Remaining Land Remaining acreage of MRSs-1 through 7

MRS 08, NPS Excluded Area Portiops_ qf MRSs-1 through 6 where NPS denied right of entry for
RI activities

MRS 09, Water Ranges MRS 08

MRS 10, Eastern Shoreline Shoreline portion of MRS 07
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2.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

The following discussions, summarized from the more detailed 2014 RI Report, are provided for
context.

2.1  Overall Site Description

2.1.1 Surface Features

Sandy Hook is a coastal spit, or peninsula, that projects northward, more than 5 miles into the
Atlantic Ocean. Beach and dune sands make up all of the Sandy Hook spit. Most of the MRSs
have similar surface features, with relatively flat beach areas on the eastern side and densely
vegetated areas on the western side. MRS 08 is densely vegetated acreage with the very southern
edge extending to the Sandy Hook Bay along the western side of the peninsula.

2.1.2 Meteorology

Monmouth County’s climate generally is moderate, with warm summers, mild winters, and evenly
distributed average monthly rainfall. February is usually the month with minimum precipitation
(2.89 inches (in.) average at Sandy Hook) and June is normally the month of maximum rainfall
(4.45 in. average). Summer temperatures are warm, but seldom extreme due to the effect of the
Atlantic sea breezes. Highest monthly temperatures occur in July (74-75 degrees Fahrenheit (°F)
average). The lowest monthly average temperature occurs in January (33-34 °F). With the ocean
influence, winds may blow across Sandy Hook from any direction; however, wind data are not
recorded on Sandy Hook.

2.1.3 Surface Water Hydrology

There are no significant surface streams on the peninsula, and only a few marshy areas noted on
the topographic maps. Except during intense rainfall events, infiltration is high and surface runoff
minimal due to the sandy soils. Mean tide ranges from approximately -1.6 feet to 3 feet National
Geodetic Vertical Datum (NGVD), while spring tides range from -2.1 feet to 3.5 feet NGVD.
Flooding occurs only as a result of storm surges or hurricanes.

Surface water does not supply drinking water on or around Fort Hancock given the proximity to
the ocean; all surface water is non-potable. There are three ponds on Sandy Hook, with Nike Pond
being with MRS 08. While recreational fishing occurs along the beaches at Sandy Hook, it does not
occur at any of the ponds.

2.1.4 Geology

Fort Hancock is situated on the New Jersey Coastal Plain, a seaward-dipping wedge of
unconsolidated sediments ranging in age from Cretaceous to Recent. These sediments are clay,
silt, sand, and gravel, and represent continental, coastal, or marine deposition. The Coastal Plain
deposits thicken seaward at the Fall Line to more than 6,500 ft at the southern tip of Cape May
County (USACE, 1993). Sandy Hook is an example of an active compound recurved spit (i.e., the
end of the sand bar turns landward), which has lengthened about 1,000 ft in the past quarter
century. Dunal topography is present on parts of the spit. Some of the recent growth of the spit is
at the expense of the spit elsewhere. A large seawall along the barrier bar and southern part of the
spit has been constructed to curtail the loss of sand from the open ocean side of Sandy Hook.
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2.1.5 Soils

Beach and dune sands make up all of the Sandy Hook Unit spit. The beach sand is composed
principally of quartz from underlying and nearby formations. Grain size ranges from clay to small
pebbles, but the sand is mainly medium to coarse. The sand is fairly clean and loose and shifts
about readily. The dunes are partly stabilized and fairly well covered by bushes and grass. A
small area on the western side of the spit contains tidal marsh deposits.

2.1.6 Hydrogeology

Two major aquifer systems are associated with Fort Hancock and the surrounding peninsula.
Groundwater is primarily found in the Northern Atlantic Coastal Plain aquifer system, with a
typical yield of 250 to 300 gallons per minute of groundwater in high-capacity wells. Groundwater
beneath the northern portion of the peninsula is associated with the Englishtown aquifer. These
features, and the coastal topography of the site, will affect the general flow of groundwater.
Drinking water for the entire Sandy Hook peninsula is supplied by one well approximately 880
feet deep, completed in a confined aquifer. Surrounding boroughs receive drinking water from
other public community supply wells.

One groundwater monitoring well (GW2E) is within MRS 08; it and a few other groundwater
monitoring wells were sampled as part of the 2014 RI.

2.1.7 Demography and Land Use

The Sandy Hook peninsula currently is part of the Gateway National Recreation Area and is used
for a variety of purposes year-round. Public attractions include access to a 5-mile multi-use
pathway, the Sandy Hook Visitor Center, the Fort Hancock Museum, the Sandy Hook Light
House, and the Sandy Hook Bird Observatory. Recreational activities include hiking, wind
surfing, swimming, and beach fishing. There are full-time and seasonal residents on Sandy Hook
as well as an office of the National Oceanographic and Atmospheric Administration, the Marine
Academy of Science and Technology, field offices of other non-profit environmental advocacy
groups and a child care center. Many of the former Fort Hancock military buildings still exist,
including housing, batteries, and silos. The U.S. Coast Guard Station is in use on Sandy Hook on
the north end of the site with a functioning, on-line weather station. Many of the Coast Guard
family members reside in homes on the 68 acre Coast Guard property (totaling approximately 200
residents). The NPS employs 55 permanent staff and 94 temporary (summer) employees (NPS,
2006). NPS has stated that Sandy Hook will remain part of the Gateway National Recreation Area
in the future and that no changes to the current land use are projected.

2.1.8 Ecology

The Sandy Hook peninsula is characterized by a wide variety of habitats including forest, wetland,
dune shrubland, dune grassland, beach, and adjacent benthic habitats (NPS, 2008a). The peninsula
serves as a valuable migratory flyway, stopover site, breeding site, and wintering site for many
bird species of concern. Threatened, endangered, and special concern species within or near Fort
Hancock are primarily associated with beach and dune habitats.

Within MRS 08, wetlands are present in the central portion of the MRS, to the north of the Fishing
Beach access road, and in the southern portion, located around and adjacent to the Nike missile
pond. These were not significantly impacted during the investigation.
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Sensitive ecological communities at Fort Hancock include a globally-rare 231-acre Maritime Holly
forest, which is not open to the public (NPS, 2008a). Because of the sensitive ecological
communities, NPS imposed vegetation removal or cutting restrictions on specific ‘excluded areas’.
The Maritime Holly forest and other sensitive plants of concern in the MRSs were not cut to
minimize disturbance, including Beach Wormwood (Artemisia campestris caudata), American
Holly (llex opaca), Eastern Red Cedar (Juniperus virginiana), Northern Bayberry (Myrica
pensylvanica), Beach Plum (Prunus maritima), Common Hackberry (Celtis occidentalis),
Serviceberry (Amelanchier arborea), and experimental vegetation research plots consisting of
Asiatic Sand Sedge (Carex kobomugi) and American Beachgrass (Ammophila breviligulata), the
federally-threatened and state-endangered Seabeach Amaranth (Amaranthus pumilis), the Sea-
beach Knotweed (Polygonum glacum), and Coast Flat Sedge (Cyperus polystachyos). While not
all of these species are present with MRS 08, the MRS was the result of the remaining acreage that
had initially been excluded from investigation by NPS, primarily due to the Maritime Holly forest.

Procedures for conducting the field activities for the Fort Hancock FUDS were documented in the
Environmental and Cultural Resources Protection Plan (ECRPP) and addenda to the ECRPP
(USACE, 2011, and the RI Addendum #2 Work Plan, USACE, 2015). Formal agency
consultations and ongoing communication with stakeholders ensured that field activities did not
jeopardize any federally-listed and/or state-listed species or critical habitats in the investigation
area.

For MRS 08 specifically, the investigation approach was tailored to accommodate NPS concerns
about potential damage to the rare and sensitive plant communities. The scope of the MRS 08
investigation included “mag & dig” geophysical surveys, a technique performed along transects
using a hand-held analog metal detectors to sweep the ground surface to detect anomalies, which
are then excavated. This compromise approach allowed for investigation with minimal cutting of
vegetation.

Overall environmental impacts within MRS 08 were further minimized by limiting the geophysical
transect width and spacing, limiting the extent of cut vegetation, and preserving undisturbed buffer
zones. NPS biologists accompanied field teams to ensure that plant species of concern were
properly identified and avoided. No restoration or replanting activities were required, as all
excavation holes were properly backfilled and brush cut vegetation was allowed to re-establish
naturally. Few wildlife species were encountered during Rl Addendum #3 activities due to the
investigation time frame (November-December). The ECRPP was included as an appendix to the
RI Addendum #3 Work Plan (USACE, 2017).

Recovered archaeological artifacts deemed to be archaeologically significant were fully
documented by USACE and NPS archaeological professionals, and were provided to NPS.
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3.0 REMEDIAL INVESTIGATION OBJECTIVES AND PRELIMINARY
CONCEPTUAL SITE MODEL

3.1  RI Objectives and Conceptual Site Model

The objective of Rl Addendum #3 is to adequately characterize the nature and extent of any MEC
hazards or MC risk resulting from the past military use of MRS 08. In order to complete an RI
that achieves these objectives, a preliminary CSM was developed in the original Final Rl Work
Plan (USACE, 2010). Defined as the buffer areas of the former MRS-1 through MRS-6, the CSM
included the acreage that later became MRS 08. A CSM is used to communicate and describe the
current state of knowledge and assumptions about risks at a project site. The CSM presents the
exposure pathway analysis by integrating information on the MEC and MC source, receptors, and
receptor/MEC interaction.

As MRS 08 comprises former buffer areas of original MRS-1 through MRS-6 (as described in the
2014 RI), adjacent to several target impact areas, the CSM elements are the same as those original
MRSs. That is, MEC as UXO, or from low order detonations, could exist on or under the ground
surface resulting from historical proving ground operations. MEC or MD could be present as a
result of shots missing the targets or from shifting sands in the dynamic, dunal environment. While
no target impact areas exist within MRS 08, during the 1998 EE/CA investigation, a fragment of
a 4.7" Projectile base, and other fragments were found in investigated EE/CA grids.

Table 3-1 presents a detailed preliminary CSM for MRS 08, including facility and physical profiles
(setting, layout, structures, terrain, vegetation, significant features, security), land use and exposure
profiles (receptors), ecological (habitat, species) and munition release profiles (types, transport
mechanisms, migration routes, pathway analysis). Impacts or revisions to this preliminary CSM,
based on the Rl Addendum #3 findings, are discussed in Section 5.4.

Table 3-1. Conceptual Site Model for MRS 08

Profile Type Site Characterization

Facility Profile | Location and Area:

e MRS 08 is approximately 140 acres and located in the center of the peninsula. Much
of the MRS lies along or just east of Hartshorne Drive. The MRS comprises three
discontinuous sections (northern, central, and southern).

Structures:
e Asingle building, a former ranger station along Hartshorne Drive, exists within the
MRS. Small parking lots are close to this structure.

e The Multi-Use Path passes through the south-central part of the MRS.

Boundaries:
= North: The approximate boundary is a curved portion of Atlantic Drive.
e South: The southern edge of the historical 3.75 mile Target Area.

e West: The boundary lies west of Hartshorne Drive in the south, and between
Hartshorne and Atlantic Drive in the north. It corresponds to the western edge of
MRS 1 through 6 in the 2014 RI.

e East: The boundary was defined by NPS as the edge of the Maritime Holly Forest.

Security:
e The MRS is partially covered by dense vegetation (woody and herbaceous), which
naturally limits access to parts of the MRS.
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Table 3-1. Conceptual Site Model for MRS 08

Profile Type Site Characterization
Utilities:
e Buried electric lines and overhead power lines exist in the median between the
northbound and southbound lanes of Hartshorne Drive.
Physical Topography:
Profile

e Elevation is 0-15 ft above mean sea level. Dunal topography is present.

Vegetation:
e Beach and dune flora is predominantly characterized by grasses, forbs and stunted
shrubs. Inland flora is predominantly characterized by evergreen and mixed maritime
forests, with deciduous forests (both maritime and non-maritime).

Wetlands:
e Two wetlands areas occur in the central portion of the MRS.

Soil:
e Beach and dune sands make up all of the Sandy Hook Unit spit. The dune sand is
chiefly medium grained and better sorted than the beach sand. The dunes are partly
stabilized and fairly well covered by trees, bushes, and grass.

Hydrology:
* Nike Pond is a small freshwater body in the south-central portion of the MRS.

e Except during intense rainfall events, groundwater infiltration is high and surface
runoff minimal due to the sandy soils.

Hydrogeology/Geology:
e Two major aquifer systems are associated with Fort Hancock: the North Atlantic
Coastal Plain aquifer system and the Englishtown aquifer.
e Drinking water for the entire Sandy Hook peninsula is supplied by one well (more
than 1,500 ft away from MRS 08) completed approximately 880 feet deep.
e Fort Hancock is situated on the New Jersey Coastal Plain, a wedge of unconsolidated
clay, silt, sand, and gravel sediments, representing continental or marine deposition.

Land Use and

Current Land Use:

Exposure * NPS and associated recreational uses. Hiking, fishing, treasure hunting, bird
Profile watching, swimming, picnicking, bike riding.
Cultural, Archaeological and Historical Resources:
e Fort Hancock may include archaeological artifacts and features that are associated
with the former military use. Former ammunition magazines may be encountered.
Current Potential Human Receptors:
e Employees (NPS, Coast Guard), construction workers, and visitors. There are no
residences currently within MRS 08.
Potential Future Land Use:
e NPS has stated that Sandy Hook will remain part of the Gateway National Recreation
Area in the future and that no changes to the current land use are projected.
Potential Future Human Receptors:
* No changes are anticipated to the current potential human receptors.
Ecological Degree of Disturbance:
Profile e Primarily undisturbed with low pedestrian traffic.
Habitat Types:
« Rare Ecological Communities include: Maritime Holly Forest, Heathland, Primary
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Table 3-1. Conceptual Site Model for MRS 08

Profile Type Site Characterization
Dune System, Coastal Dune Woodland. Other types present are evergreen, mixed
maritime, and deciduous forests; wetland, dune shrubland, and intertidal marine.
Current Potential Ecological Receptors (See Table 6-1 of the RI for threatened and
endangered species):

e Mammals: Red Fox, Raccoon, Virginia Opossum, Eastern Cottontail, Gray Squirrel,
Whitetail Deer.

e Birds: Over 340 species use the peninsula as foraging and resting habitat during
spring and fall migration. The peninsula provides breeding habitat for sensitive
species and coastal wintering habitat.

* ReptilessAmphibians: Species include Snapping Turtle, Painted Turtle, Spotted
Turtle, Eastern Box Turtle, Eastern Hognose Snake, Northern Brown Snake.

e Insects: Approximately 46 species of butterflies and at least 24 species of
dragonflies may be present.

e Plants: Beach and dune flora. Inland flora includes evergreen and mixed maritime
forests; deciduous forests, and a Maritime Holly Forest.

Munitions Munitions Types:

Release Profile

e Table 1-1 of the 2014 RI lists munitions historically used at Fort Hancock; it is
possible that any of these could be present in the MRS.

Release Mechanisms:

e MEC, as UXO or from low order detonations could exist on or under the ground
surface from historical proving ground or training operations. The MRS comprises
former buffer areas adjacent to several target impact areas, and MEC or MD is likely
present as a result of shots missing the targets or shifting sands.

e Natural processes such as erosion, wave action or shifting of sand could expose
MEC. MC could be present from the release of filler materials at low order
detonations or from the corrosion of munitions projectiles (casings).

MEC Density:

e MEC density is expected to be low based on the few MEC/MD finds in adjacent
areas to the east, investigated for the 2014 RI.

e Munitions debris is expected to be scattered throughout these buffer areas.

Associated Munitions Constituents:

e Explosives, and selected metals (antimony, arsenic, barium, cadmium, chromium,
copper, lead, manganese, mercury, thallium, titanium, vanadium, and zinc).

MEC/MD Transport Mechanisms/Migration Routes:
e Moving a potential item by a person.
e Disturbance of MEC/MD through construction activities.
= Natural processes such as wave action and beach erosion.

Pathway Analysis:

e MC may be present in the surface and subsurface soil above background
concentrations and could have migrated to surface water, sediment, and groundwater.
Receptors are present and these pathways are considered potentially complete.

e MEC/MD may be present on the surface and in the subsurface; receptors are present
and the pathway is considered potentially complete.

ERT, Inc.
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3.2 Data Needs and Data Quality Objectives

3.2.1 Data Needs

Data were needed to achieve the site characterization goal of assessing the nature and extent of
MEC and MC contamination at MRS 08 and to recommend whether further CERCLA actions are
warranted. Data obtained included intrusive investigations to identify location, density, and types
of MEC. These data were used to define risk and determine acceptable and unacceptable risk from
MEC hazards based on evaluation of site conditions.

3.2.2 Data Quality Objectives

Data quality objectives (DQOs) are qualitative and quantitative statements that specify the quality
and level of data required to support the decision-making processes for a project. The Data Quality
Objectives Process for Hazardous Waste Site Investigations (QA/G-4HW) (US Environmental
Protection Agency, 2000a) provides general, non-mandatory guidance on developing DQOs for
environmental data collection operations in support of hazardous waste site investigations.
USACE’s TPP process (USACE EM 200-1-2) closely mirrors USEPA’s 7-step DQO process, and
the DQOs for MRS 08 were refined through TPP meetings.

Table 3-2 presents the overall DQOs for the intrusive investigation, the primary means of
identifying the nature and extent of MEC contamination. All DQOs were developed and presented
during TPP meetings and any comments received from stakeholders were addressed; final versions
of all DQOs were outlined in the Rl Addendum #3 Work Plan (USACE, 2017b). Visual Sample
Plan (VSP), a statistical software package developed by Pacific Northwest National Laboratories,
was used to help design the investigation (see Appendix B-2).

All DQOs for MRS 08 were met unless specifically discussed in Section 5.0.

Table 3-2. Data Quality Objectives — Geophysical and Intrusive Investigation

Data Quality Objective Site-Specific DQO Statement

Element
Project Objective(s) To determine if further actions are required to support the continued use of
Satisfied the site for recreational activities.

To obtain data that satisfy compliance, risk, and if needed, remedy
requirements. Evaluation of risk will be completed using the risk
management methodology developed by USACE to define risk posed by
Data User Perspective(s) | MEC hazards and to provide a tool through which to evaluate remedial
actions when an unacceptable risk is present; the method involves the use of
four matrices to define acceptable and unacceptable risk from MEC hazards
based on evaluation of site conditions.

Contaminant or
Characteristic of Interest | TO characterize the nature and extent of MEC.
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Table 3-2. Data Quality Objectives — Geophysical and Intrusive Investigation

Data Quality Objective
Element

Site-Specific DQO Statement

Media of Interest

MEC

Required Sampling
Locations or Areas and
Depths

MRS 08, 140 acres, is the required sampling area. Locations should be
random, but may include non-random areas (such as existing trails). Depth
should include the surface and shallow subsurface to the limit of the approved
detector.

Number of Samples
Required

Use VSP in Remedial Investigation Mode to design transect placement
(random parallel transect sampling). The objective is to design transects with
sufficient coverage over the 140 acre MRS 08 such that if no MEC is
discovered, there will be a 95% confidence that the MEC density is less than
0.5 MEC/acre. VSP states that a coverage of 5.76 acres is required. A transect
width of 3 feet and a spacing of 70 feet across the MRS (approximately 87,000
linear feet) meets the required coverage of 5.76 acres. The required number
of samples is that all anomalies along these transects will be excavated.

Note that this DQO is applicable to MRS 08 and the required coverage of 5.76
acres is based on a 140-acre site. Intrusive investigation of unpaved
recreational trails outside MRS08 was also completed; as the goal was 100%
clearance, no minimum coverage for the trails was necessary.

Reference Concentration
of Interest or Other
Performance Criteria

Performance criteria include documentation of quality control procedures
including installation and use of an ITS, detection of blind seeds, and
successful completion of repeat transects.

Real Time Kinematic Global Positioning System (RTK GPS) will be used to
record anomaly locations and transect locations, and the minimum GPS
quality for under tree canopy conditions will be autonomous.* In open areas
the minimum GPS quality will be float.* The positional accuracy of these
states is sufficient to report the anomaly locations. A fixed state is not required
because there is no need to return to any precise location.

* GPS data quality falls into three categories: autonomous, with an error of
approximately 5-10 feet; float, with an error of approximately 2-4 feet; and fixed,
with an error of less than 0.5 feet.

Sampling Method

V'SP software tool for designing statistically based geophysical and intrusive
investigations, followed by excavation of anomalies.

Analytical Method

Not Applicable

The DQOs for soil sampling activities are provided in the Rl Addendum #3 Work Plan (USACE,
2017b). Soil sampling for this effort is addressed in Section 4.2.
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40 CHARACTERIZATION OF MUNITIONS AND EXPLOSIVES OF CONCERN
AND MUNITIONS CONSTITUENTS

This section describes how the Rl Addendum #3 field activities were performed. The results of
these activities are presented in Section 5.0. All activities were performed in accordance with the
RI Addendum #3 Work Plan (USACE, 2017b) or, where still applicable, the original Rl Work
Plan (USACE, 2010) and addenda to it.

4.1 Munitions and Explosives of Concern Characterization

4.1.1 Field Investigation Approach Overview

“Mag & dig”, the approach used to complete the investigation of MRS 08, is a technique performed
using hand-held analog metal detectors to sweep the ground surface to detect anomalies, which are
then excavated. This technique was conducted along transects cut through vegetated areas by the
UXO dig team, as well as along existing, unpaved recreational trails (within and outside of MRS
08).

As presented in Table 3-2, VSP was used to determine that 5.76 acres of coverage over transects
and trails (within MRS 08) was required. This was accomplished using a transect width of 3 feet
and a spacing of 70 feet across the MRS, and a trail width of approximately 20 feet (10 feet on
either side of the center of the trail). Intrusive investigation of unpaved recreational trails outside
MRS08 was also completed, but as the goal was 100% clearance, no minimum coverage (acreage)
for the trails was necessary.

UXO technicians used Schonstedt Magnetic Locators to sweep along the trails and transects,
immediately digging any anomaly found (by hand, using shovels). Each anomaly was assigned a
number by the UXO team leader, and a flag was placed following completion of the excavation.
The team leader recorded the depth and type of item found on a dig sheet, and the field geophysicist
then recorded the coordinates of each flag using an RTK GPS. In this manner, more than 6 acres
were investigated along the transects and trails within MRS 08.

Figure 3 shows MRS 08 and the trails inside and outside of the MRS that were investigated. Note
that while many of the trails are outside the MRS 08 boundary, all trails are within the boundaries
of other existing and previously investigated MRSs.

4.1.2 General Approach
4.1.2.1 Equipment

Geophysical and navigational equipment used to identify locations for intrusive investigation are
listed below.

Schonstedt GA-52 Cx: The GA-52 Cx Magnetic Locator (Schonstedt) is a hand-held
gradiometer that detects the magnetic field of a ferromagnetic object. It responds to the
difference in the magnetic field between two sensors spaced 0.51 m apart. The instrument
provides audio detection signals that peak in frequency when the locator’s tip is held
directly over a ferrous object. The Schonstedt was used by qualified UXO personnel as
the primary tool of the intrusive investigation and clearance.
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Topcon HiperGa RTK GPS: The Topcon HiperGa model of RTK GPS was used at the
site, and controlled with an Allegro CX field computer running Carlson SurvCE software.
The base station was set up on survey nails installed by licensed surveyors during previous
investigations. The rover was used to capture anomaly locations (flags left in the field by
the UXO team) and points along cut transects.

Trimble GeoX7 Global Positioning System: The GeoX7 is a hand-held global positioning
system of sub-meter accuracy. It was used by the UXO team to lay out the VSP-designed
transects using waypoints.

4.1.2.2 Geophysical Investigation Process

The MRS 08 investigation was conducted in phases. As the trails did not require vegetation
removal, all trails identified for clearance were investigated first, whether inside or outside of MRS
08. The “mag & dig” process was implemented such that four UXO technicians, supervised by a
UXO Technician 11, cleared 10 feet on both sides of the center of the trail, digging every anomaly
detected by the Schonstedts. UXO teams completed all excavations using shovels. Depth to
contact, contact type, and other notes were recorded on the dig sheet. Locations of digs were
captured by RTK GPS. When material potentially presenting an explosive hazard (MPPEH) was
discovered, the surrounding area within 10 feet of the item (whether on a trail or not) was also
swept with Schonstedts. Trail clearance began on 24 October and was complete on 6 November
2017.

Due to several storms (notably Hurricane Sandy in 2012) and general beach erosion and
deposition, the condition of some trails outside of MRS 08 were different than indicated on the
Work Plan figures, which are derived from Geographic Information System data provided by NPS
in 2010. That is, some trails were narrower, some wider, some were discovered to be paved, and
some short spurs were overgrown and not found to be actual trails. The figures in this report show
the locations and conditions of the trails that were actually cleared by ERT during the MRS 08
investigation. No unpaved trails that exist within current MRSs were left uninvestigated.

For the next phase, transects were cut through the vegetated areas and flagged by the UXO team.
To install the planned transects, Trimble GeoX7 GPS units with waypoints every 35 feet (or less)
along each transect were used by the UXO teams as a guide for transect placement in accordance
with the Work Plan figures. However, the UXO team was escorted by NPS biologists to ensure
that no sensitive plants were damaged, and therefore, the actual transects generally meandered
around vegetation that was not allowed to be cut. Additionally, some planned transects ended up
in areas of standing water where excavations of anomalies was not possible. Locations of cut
transects were captured by RTK GPS. Transect cutting began 6 November and was complete on
16 November 2017. The actual cut transects are shown in Figure 4.

The next phase involved the “mag & dig” of all cut transects by the UXO team. The locations of
all digs were captured by RTK GPS. Digging on transects began on 16 November and was
completed on 6 December 2017. Section 5.1 describes the findings as well as resolution of
potential data gaps caused by transects planned for areas that were actually locations of standing
water.
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Daily Quality Control Reports were completed by the UXO Quality Control Specialist (UXOQCS)
and the project Senior UXO Supervisor (SUXOS) reviewed them; these are provided in Appendix
C-1. Dig sheets are provided in Appendix C-2.

Table 4-1 summarizes the transect and trail dimensions and the total geophysical coverage for the
investigation. Note that while the dimensions of the trails outside the MRS are included, this
coverage was not necessary to satisfy the DQO developed for MRS 08 (5.76 acres of coverage).

Table 4-1: Transect and Trail Summary
Geophysical

Transect/Trail Length (ft) | Width (ft) Coverage (acres)
Northern Transects 6,771 3 0.47
Central Transects 33,692 3 2.32
Southern Transects 2,294 3 1.15
Trails within MRS 08 4,613 20 2.11

Total MRS 08 47,370 6.05
Trails outside MRS 08 29,588 20 13.58

4.1.3 Geophysical Quality Control

4.1.3.1 Geophysical System Verification

Quality control for the investigation of MRS 08 was based on Geophysical System Verification
(GSV): A Physics-Based Alternative to Geophysical Prove-Outs for Munitions Response
(Environmental Security Technology Certification Program [ESTCP], 2009). GSV is composed
of daily surveys of an Instrument Test Strip (ITS) and the use of a blind seed program, where
metallic pipes (“seeds”) are placed in the subsurface within the MRS at locations unknown to the
data collectors (the UXO team). The objective of the ITS is to confirm the geophysical survey
instrument selection, verify that the targets of interest will be detectable to the depth of interest,
validate predetermined anomaly selection methods, and provide a daily verification of proper
operation of the geophysical sensor.

The ITS was installed in the Nike Missile Radar Site (the same location as the ITS constructed for
the Rl Addendum #2 investigation) on 23 October 2017. The ITS installation was observed and
approved by the CENAB representative on site. The initial ITS configuration is shown in
Appendix B-1. The UXO team passed all Schonstedts instruments over the ITS daily to ensure
proper functionality. The ITS was reconfigured on 31 October 2017, to demonstrate that the UXO
team was not just memorizing the seed locations.

The blind seed program was implemented in the production survey areas. The seeds were used to
verify that the DQOs concerning geolocation and sensor performance requirements were met. Per
the Work Plan, the number of blind seeds installed was sufficient such that the UXO teams would
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encounter at least one seed on average per day during mag & dig operations; this resulted in 17
seeds being installed. Small (1 inch diameter) or medium (2 inch diameter) industry standard
objects were used as blind seeds. Seventeen blind seeds were installed (buried), as described in
Appendix B-1. Figure B-1-1 of this appendix indicates the five lots for the blind seed program
and how one seed per operator per lot criterion was met. With the exception of one blind seed, all
seeds were detected and excavated by the dig teams. One seed could not be investigated because
much of the transect was under water during high tide and a large amount of surficial debris had
been deposited following burial.

4.1.3.2 Navigational Accuracy

RTK GPS was the primary means of navigation site wide. The base station was set up daily on
one of several points including on survey monuments on top of Battery Gunnison, at the “90 degree
turn” on Atlantic Drive, or in parking lot C. Another frequently used point was atop the 1938
magazine on Fishing Beach Road. The rover was always checked on a nearby point to ensure the
coordinates were correct and that the signal was “fixed” at the highest level of accuracy. All points
were installed or verified by a New Jersey licensed surveyor during previous investigations.

Fixed GPS data were not required at all times, as explained in the DQO section of the Work Plan.
“Float” (2-4 ft error) and occasionally “autonomous” (5-10 ft error) GPS data were usable because
there was no need to return to an anomaly after the GPS data were collected (i.e., all anomalies
were excavated upon detection).

Handheld Geo X7 GPS units were used to navigate along transects. Because the exact position of
the transects was determined more by existing vegetation that was prohibited from being removed
than by evenly-spaced planned transects, the GPS quality did not need to be better than sub-meter
accuracy.

4.1.4 Geophysical Data Analysis

The “mag & dig” approach uses an analog metal detector and does not digitally record data. For
that reason, typically all anomalies are excavated under this approach and detailed analysis of
individual anomalies is not warranted. However, locational analysis and derivation of anomaly
densities is useful to characterize the site with regard to MEC and MD.

Excavation or dig locations as captured by RTK GPS were tracked throughout fieldwork and
compiled onto a master dig sheet. As transects were cut, the locations of the transects were also
captured by RTK GPS. This information was analyzed in VSP with the transect data and trail data
being converted to “course over ground” files and imported to a VSP file containing the MRS 08
boundary. The following VSP analysis menu was used:

Sampling Goals > Analyze Spatial Anomaly Data (UXO) > Geostatistical mapping and
delineation of anomaly densities

Transect data were set at 3 feet width and trail data were set at 20 feet width to allow calculation
of coverage of the MRS. Importing of the locations of anomalies or MEC/MD locations allowed
estimation of anomaly density or MEC/MD (MEC+MD) density within MRS 08. VSP was used
to contour anomaly and MEC+MD density using a window size of 140 feet (twice the nominal
transect spacing of 70 feet). Data results were exported and contours delineating areas of various
MEC+MD densities were examined.
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These results are discussed in Section 5.2.

415 Quality Control Process

The primary definable features of work (DFW) included transect layout/brush removal,
trail/transect clearance, and processing of excavated items. Quality control was maintained at an
acceptable level utilizing the preparatory, initial, and follow-up inspection process. In some cases
the three phases may not have been formal inspections, depending on the DFW, but quality control
was maintained throughout. In addition, it is critical to note that all requirements of the final
approved Work Plan were met.

DFW 1 - Transect layout/brush removal

Preparatory phase included approved Work Plan, pre-operational briefings, and installation of
ITS and blind seeds on the trails prior to clearance by the QC geophysicist and UX0OSO-QC,
training of the field geophysicist in the use of RTK GPS to capture anomaly locations, training
of staff by the QC geophysicist on the use of hand-held GPS units and tolerance for deviations
from proposed transects, and training by NPS personnel on cutting procedures that minimize
damage to sensitive plant species in the area of investigation. The Topcon HiperGA RTK GPS
was used to capture locations of seeds in the ITS and blind seeds throughout the site. The Trimble
GeoX7 hand-held GPS was used to lay out transects in wooded areas. Initial phase included NPS
personnel escorted UXO teams performing transect cutting until UXO teams became familiar
with species that were not allowed to be damaged. The QC geophysicist refined procedures for
capture of transect locations with RTK GPS. Follow-up phase included obtaining NPS verbal
approval that they were compliant with desired procedures.

DFW 2: Trail/Transect Clearance

Preparatory phase included approved Work Plan, pre-operational briefings, and training of staff by
the QC geophysicist on the width of clearance along cut transects, including installation of blind
seeds on the trails prior to clearance by the field geophysicist and UXOSO-QC. Initial phase
included notation on the dig sheets to ensure correct transect number and anomaly designation.
Follow-up phase included ensuring that as trails were cleared by the dig teams, UXOSO-QC
followed behind and checked trails for anomalies that might be missed by the dig teams.

DFW 3: Processing of Excavated ltems

Preparatory phase included approved Work Plan, pre-operational briefings, training of staff in
following Work Plan MEC SOPs. Initial phase included performing a 100% inspection of all
recovered items to determine if free of explosives and ensuring that inspected MDAS is secured
in a closed, labeled and sealed container. Follow-up phase included performing a 100% re-
inspection of all recovered items to determine if free of explosives, and ensuring a Requisition and
Turn-in Document, DD Form 1348-1A was completed for all MDAS prior to final disposition.

There were no nonconformances requiring a Non-Conformance Report.

4.2 Munitions Constituents Characterization

Breached or damaged munitions may leach MC and pose a risk, and while soil sampling was
conducted as part of the 2014 RI, the MRS 08 area was excluded at that time (with the exception
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of sediment and surface water sampling of Nike Pond) and potential areas of breached munitions
could not be investigated. Therefore, in accordance with the soil sampling DQO contained in the
RI Addendum #3 Work Plan, soil samples were planned for collection in areas where there was
visible evidence of energetic material, or in areas of significant MD, where at least 50% of the
munition could be identified by UXO Technicians.

However, during the Rl Addendum #3 investigation, no evidence of energetics or significantly
breached munitions was found, and therefore no soil samples were collected. Section 5.6 describes
relevant results of MC findings of previous investigations within MRS 08, or for areas adjacent to
MRS 08.
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5.0 REMEDIAL INVESTIGATION RESULTS

Section 5.0 presents the results of the Rl Addendum #3 field activities. Section 5.1 addresses the
MEC/MD intrusive investigation findings and 5.2 provides analysis of those findings. Sections
5.3 and 5.4 discuss Munitions Response Site Prioritization Protocol (MRSPP) and MEC risk
ratings, respectively. Section 5.5 discusses MRS footprint reduction and Section 5.6 discusses MC
characterization of the MRS. Updates to the CSM are discussed in Section 5.7 and a discussion
of uncertainties associated with the findings is presented in Section 5.8.

5.1 Intrusive Investigation Findings

511 MRSO08

A total of 697 anomalies were intrusively investigated within MRS 08, along unpaved trails and
along cut transects. All anomalies were discovered by the “mag & dig” process using Schonstedt
magnetometers as described in Section 4.0. The intrusive investigation findings are summarized
in Table 5-1, and include descriptions of all MEC and MD findings. Figures 5, 6, and 7 show the
locations of all MEC and MD findings in the north, central, and south portions of the MRS,
respectively. The field dig sheets showing specific findings at each anomaly, are provided in
Appendix C-2.

Table 5-1: Summary of Findings

Area NMRD | MD | MEC MEC Description

MEC: 57mm projectile, M303 HE with fuze (anomaly
112-01), BIP 11-30-17.
MEC: 57mm projectile, M86 APHE (anomaly 117-

Transects in 14),
MRS 08 517 70 4 BIP 11-30-17. o
MEC: 3-inch Mk 3 Model 7 projectile with tracer
(anomaly 140-5), BIP 12-7-17.
MEC: 4-inch MK10 APHE projectile, with base plug
(anomaly 5-01), BIP 12-7-17.
Trails in MRS 104 1 1 MEC: 57mm MKk1 APHE projectile, fuzed and fired
08 (anomaly 95), BIP 10-26-17.

Total MRS 08| 621 71 5

Trails outside

MRS 08 543 17 0 None

Most of the anomalies were non-munitions related debris (NMRD). However, MD, primarily
present as fragments of munitions, was somewhat common (71 MD items found) in MRS 08. The
five MEC items described in Table 5-1 all had energetics and were blown in place (BIP). Note
that the items were not breached and no energetics were visible prior to detonation, and thus no
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soil samples were collected associated with these items. The three MPPEH items were explosively
vented but contained no energetics and were considered to be MD. Additional MD items of
interest included an expended Mk 2 practice grenade (anomaly 707), and a 37mm slug (anomaly
783) both found in transects within the southern portion of the MRS.

All anomalies were completely dug, clearing the hole to below the audible Schonstedt signal, and
no excavations indicative of burial pits or discarded military munitions were encountered.

All MEC items and significant MD items, as well as miscellaneous field activities, are documented
in the Appendix G photographic log.

Eight total items were initially considered MPPEH and were demilitarized in the field. Through
this process it was determined that only five of the items were MEC (Table 5-1). These items were
then secured as material documented as safe (MDAS). Some recovered archaeological artifacts,
including MDAS items deemed to be archaeologically significant, were provided to NPS
archaeological professionals under Form 1348 documentation. NMRD was either removed or left
in place. Disposition documentation (1348 forms) is contained in Appendix C-3.

5.1.2 Trails Outside of MRS 08

For the unpaved trails outside of MRS 08, the goal was 100% clearance, and all detected anomalies
(560) were excavated. This included 543 NMRD items and 17 MD items. No MEC was found
outside of MRS 08. Two MD items initially considered MPPEH were found close to one another
on the trail near parking Lot J, far north of the MRS 08 boundary (these items actually fall within
the footprint of existing MRS 03). Another notable MD item was a 6-inch diameter cannonball
(anomaly 651), found near the Sandy Hook Visitor Center. The locations of all findings are
recorded on the dig sheets.

All anomalies investigated are shown in Appendix B-2 (Maps 1 through 6).

5.1.3 Potential Data Gaps

Transects planned for areas that were found to be locations of standing water could have resulted
in data gaps, affecting the DQO required 5.76 acres of coverage (Table 3-1). A conference call
between USACE and ERT took place on 1 December, 2017, to discuss the situation (see Appendix
B-2, Memo for Record documentation). It was discovered that the original coverage calculation
did not include the acreage of the much wider trails. When that acreage was properly factored in,
ERT was able to estimate that approximately 5.5 to 6.0 acres of coverage would be obtained
without having to cut transects through standing water areas or having to compensate by cutting
additional transects elsewhere.

While the Table 3-1 DQO indicates 87,000 linear feet of transect would be required, and Table 4-
1 indicates only 42,370 linear feet of transect was actually surveyed, the acreage of the much wider
trails (20 feet vs 3 foot wide transects) more than compensated for transects not surveyed due to
standing water conditions. At the completion of the investigation, a total of 6.05 acres of coverage
had been obtained in MRS 08, as shown in Table 4-1, and thus the DQO was achieved.

Further, the finding of more than 60 MD items and 6 MPPEH items (at the time of the conference
call) indicated that a higher than expected density of targets of interest would be reported even at
that current level of coverage (acreage), and consequently it was not critical to investigate every
planned transect shown in the work plan. That is, enough munitions related items had been found
to effectively reduce the amount of acreage needed to satisfy the DQO and make RI-level
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conclusions about the site. On the conference call, USACE agreed, and thus selected transects in
logistically challenging areas (swampy standing water) were not completed. These areas are
indicated as either “wetlands” or “swampy/standing water” on Figure 4.

5.2  Analysis of MEC Intrusive Investigation Findings

Table 4-1 shows that 6.05 acres were covered within MRS 08 (3.94 acres on transects and 2.11
acres on unpaved trails). Using this coverage and the number of MEC and MD items found
throughout the MRS as shown in Table 5-1, the estimated average density and density at 95%
confidence are shown in Table 5-2. The 95% confidence value provides an upper confidence
bound on the MEC density estimate for the MRS.

Table 5-2: MEC/MD Densities for MRS 08

Number of Average density Density at 95% confidence
Anomaly Type Items (Items/acre) (Items/acre)
MEC 5 0.82 1.72
MEC+MD 76 12.6 15.2

5.2.1 Development of Concentrated Munitions Use Areas

As described in Section 4.1.4, the spatial distribution of MEC and MD within MRS 08 was
analyzed using VSP to contour MEC+MD density. Using 10 MEC+MD/acre as the site
background, areas of high MEC+MD density (>10/acre) were contoured. This was a conservative
(low) value that captured all the MEC+MD findings and was consistent with previous
investigations for the site.

A figure showing the contoured results (>10 MEC+MD/acre) along with the MEC and MD
locations is provided as Figure 1 of Appendix B-2. The contours show multiple small
discontiguous areas which can be grouped geographically into four larger high-density areas.
These four areas have been named MRS 08A, 08B, 08C, and 08D (from north to south), and are
presented with more detail on Figure 8.

Each of these four areas constitutes a Concentrated Munitions Use Area (CMUA). CMUAs are
areas within MRSs where there is a high likelihood of finding MEC and that have a high amount
of MD within them as a result of historical munitions use and fragmentation (EM 200-1-15, 2015).
CMUAs are most commonly target areas on ranges, and for MRS 08, these areas align with buffer
zones of the historical target impact areas. The CMUA s are further numbered to be identified with
the areas of the MRS such that MRS 08A is CMUA-1, MRS 08B is CMUA-2, MRS 08C is
CMUA-3 and MRS 08D is CMUA-4 (Figure 8).

Note that the configuration of CMUA-2 involved inclusion of approximately 0.7 acres along a trail
(northwest tip of CMUA-2) outside of any previous MRS boundary, and also includes a portion
of trail outside MRS 08 (but within MRS 07) in the east-central portion where several MD items
were present.

The CMUAs were used as the basis of MRS 08 footprint reduction, presented in Section 5.5.
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5.3 Munitions Response Site Prioritization Protocol

DoD developed the MRSPP as the methodology for prioritizing sites known or suspected to
contain MEC or MC for response actions. The MRSPP consists of three modules to evaluate the
unique characteristics of each hazard type at an MRS:

a. The Explosive Hazard Evaluation (EHE) Module addresses explosive hazards posed by
MEC and MC in high enough concentrations to pose an explosive hazard,;

b. The Chemical Warfare Materiel (CWM) Hazard Evaluation (CHE) Module addresses
hazards associated with the effects of CWM; and

c. The Health Hazard Evaluation (HHE) Module addresses chronic health and environmental
hazards posed by MC and incidental non-munitions-related contaminants.

Each of the modules is assigned a rating from “G” (lowest) to “A” (highest), with alternative
ratings of Evaluation Pending (insufficient information available), No Known or Suspected Hazard
(NKSH), or No Longer Required (cleanup is complete). The highest of the three module ratings
is used to assign an MRS priority ranking, ranging from 1 to 8, with Priority 1 having the highest
relative priority and Priority 8 having the lowest.

The MRSPP evaluations for the reduced 71.0 acre MRS 08 (see Section 5.5) and the new MRS 10
are presented in Appendix D and summarized below.

MRS 08, NPS Excluded Area: The overall MRS priority ranking is 3, based on an
EHE module rating of B. The explosive hazard conditions are based on MEC finds
including: 4-inch Mk10 APHE projectile, 57mm Mk1 APHE projectile, 57mm M86
and M303 rounds, and a 3-inch MK3 projectile. Site accessibility is partial based on
natural dense vegetation and population density is high based on several occupied
buildings and land uses in the vicinity. The CHE module is NKSH, based on the lack
of CWM, and the HHE module is also rated NKSH, based on human health or
ecological risk assessments indicating no risk.

MRS 10, Eastern Shoreline: The MRS priority is 3, based on an EHE module rating
of B. The EHE rating is based primarily on historical MEC finds resulting from
munitions washing onto the shore following storm events (EOD, 2015). The CHE and
HHE modules are both NKSH, based on the lack of CWM and the lack of MC at
concentrations posing an unacceptable risk to human and ecological receptors.

5.4 MEC Risk Assessment Matrices

MEC risk was evaluated using the current USACE risk assessment methodology to define risk
posed by MEC hazards. The method, provided in the Decision Logic to Assess Risks Associated
with Explosive Hazards, and to Develop Remedial Action Objectives for Munitions Response Sites
(USACE, 2017c¢), involves the use of four matrices to define acceptable and unacceptable risk
from MEC hazards based on the likelihood of an encounter, the severity of incident, and the
sensitivity of interaction based on expected land use activities. This method is ultimately used to
establish remedial action objectives and to help evaluate potential remedial action alternatives.

For MRS 08, each of the four CMUAS, as described in Section 5.2.1 and shown on Figure 8, were
evaluated separately. The detail of the matrix analysis for existing or baseline conditions for the
MRS 08 CMUA s is presented in Appendix E and summarized below.
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Matrix 1 — Likelihood of Encounter. This matrix relates the site characterization data for
amount of MEC to site use (including accessibility) to determine the likelihood of
encountering MEC at a specific site. In MRS 08A (CMUA-1), one MEC item (4 inch
MK10 APHE projectile) and 14 MD items were found. In MRS 08B (CMUA-2), four
MEC items (57mm Mk1 APHE projectile, 57mm round M303 HE, 57mm round M86
APHE, and 3 inch Mk 3 Model 7 projectile) and 45 MD items were found. Both areas are
characterized by MEC detected in the subsurface. In MRS 08C (CMUA-3) and MRS 08D
(CMUA-4), no MEC was discovered, but its presence is suspected based on historical
munitions use in the area. All areas, other than the unpaved trails, are moderately
inaccessible due to dense vegetation; the trails have been cleared of UXO. However,
visitors (e.g., hikers) could access the MRS by venturing off the trails. Authorized
personnel (e.g., NPS biologists, authorized contractors) can access any part of the MRS.
The frequency of the site activities, in combination with the accessibility conditions,
supports the selection of “Intermittent” for all four CMUAs. However, the amount of MEC
results in a “likelihood of encounter’ rating of “Occasional” for CMUA-1 and CMUA-2,
but “Unlikely” for CMUA-3 and CMUA-4.

Matrix 2 — Severity of Incident. This matrix assesses the likelihood of encounter rating
(from Matrix 1) as related to the severity of an unintentional detonation. Based on the
identification of various projectiles containing high explosives during the Rl Addendum
#3 effort, a “Catastrophic” rating is appropriate as the MEC item could result in one or
more deaths or permanent disability. For an “Occasional” likelihood of encounter and a
“Catastrophic” severity of incident, Matrix 2 results in a “B” rating for CMUA-1 and
CMUA-2. However, no MEC was detected in CMUA-3 or CMUA-4, and a rating of
“Improbable” is appropriate. Therefore, for an “unlikely” likelihood of encounter and a
“Improbable” severity of incident, Matrix 2 results in a “D” rating for CMUA-3 and
CMUA-4.

Matrix 3 — Likelihood of Detonation. This matrix relates sensitivity of the MEC items to
the likelihood for energy to be imparted to an item during an encounter by specific land
users. There is a “Modest” likelihood to impart energy onto an item for all CMUASs. This
area is undeveloped and mostly forested. It is unlikely that this area will be developed in
the future and intrusive activities would likely be limited to hand tools. Sensitivity is rated
as “Moderate” for CMUA-1 and CMUA-2 based on the Rl Addendum #3 findings of
projectiles containing high explosives. The combination of these two categories results in
a Matrix 3 rating of “2”” for CMUA-1 and CMUA-2. Sensitivity is rated as “Not Sensitive”
for CMUA-3 and CMUA-4 based on the finding of MD only (no MEC). The combination
of these two categories results in a Matrix 3 rating of “3” for CMUA-3 and CMUA-4.

Matrix 4 — Acceptable and Unacceptable Site Conditions. This final matrix combines the
results of Matrices 2 and 3 to differentiate Acceptable and Unacceptable site conditions.
The combined ratings of “B” and “2” indicate “Unacceptable” for CMUA-1 and CMUA-
2 for existing or baseline conditions. The combined ratings of “D” and “3” indicate
“Acceptable” for CMUA-3 and CMUA-4 for existing or baseline conditions.
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Unacceptable baseline site conditions typically proceed to the next phase of the CERCLA response
process, where some type of remedial action for MEC is required, while Acceptable baseline
conditions do not warrant further action with regard to MEC.

Table 5-3 summarizes the above discussion and the completed risk matrices for MRS 08 that are
presented in Appendix E.

Table 5-3: Summary of Risk Assessment Matrix Analysis

Matrix 4:
Matrix 1: Matrix 2: Matrix 3: Acceptable and
MRS 08 Likelihood of Severity of Likelihood of Unacceptable
CMUA Encounter Incident Detonation Site Conditions
MRS 08A Occasional (Confirmed | B (Catastrophic 2 (Moderate
CMUA-1 MEC, Intermittent Severity, Occasional | Sensitivity, Modest | Unacceptable
Access) Likelihood) Likelihood)
MRS 08B Occasional (Confirmed | B (Catastrophic 2 (Moderate
CMUA-2 MEC, Intermittent Severity, Occasional | Sensitivity, Modest | Unacceptable
Access) Likelihood) Likelihood)
Unlikely (Historical D (Improbable .
2:15828?? Evidence of MEC, Severity, Unlikely i/l(ol\cglztsts E?If(laﬁli\rﬁ)’o d) Acceptable
Intermittent Access) Likelihood)
Unlikely (Historical D (Improbable .
MRS 08D . ) . 3 (Not Sensitive
i Evidence of MEC, Severity, Unlikely AT Acceptable
CMUA-4 Intermittent Access) Likelihood) Modest Likelihood)

As a means of standardizing MEC risk evaluations across the multiple RI efforts, this Addendum
also includes updated MEC risk evaluations for all previously existing Fort Hancock MRSs using
the current risk management methodology (USACE, 2017c). The data for these previous RI
efforts, while pre-dating the matrix methodology, were of sufficient quality to meet the respective
DQOs and are appropriate to input into the matrices. The detail of the risk matrix analysis for
these MRSs is presented separately in Appendix F. Note, Appendix F includes new MRS 10 as
well as the previously existing MRSs.

5.5 MRS 08 Footprint Reduction

The RI Addendum #3 effort provided additional information about the locations and potential
locations of MEC and MD within MRS 08, and areas known or suspected to contain MEC or MD
are now identified as smaller CMUAs. Areas outside of the identified CMUASs contained no MEC
or MD. Based on the conclusions of the MEC risk assessment matrices in Table 5-3 above, MRS
08C (CMUA-3) and MRS 08D (CMUA-4) represent acceptable site conditions. Consequently,
the original 140 acre area of MRS 08 has been reduced to include only MRS 08A (CMUA-1) and
MRS 08B (CMUA-2), areas that may pose an unacceptable MEC risk.

The new acreage for the revised MRS 08 is 71.0 acres. Figure 9 shows this acreage as cross
hatched areas. In order to account for FUDS Management Information System (FUDSMIS)
acreages properly, the 69 acres removed from MRS 08 will become part of MRS 07 (Remaining
Land). However, the acreage of MRS 07 also changed because new MRS 10 was created from
MRS 07 shoreline acreage. Consequently, MRS 07 is now 862 acres, and new MRS 10, Eastern
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Shoreline, is 179 acres. Figure 10 presents all the Fort Hancock FUDS MRSs, showing the revised
MRS 08 and MRS 07 footprints, the new MRS 10 footprint, and the acreage changes. These
changes will be formalized in a second Revised INPR.

5.6  Munitions Constituents Findings

While soil sampling was conducted as part of the 2014 RI, the MRS 08 area was excluded from
investigation at that time. Therefore, in accordance with the soil sampling DQO contained in the
RI Addendum #3 Work Plan, soil samples were planned for collection in areas where there was
visible evidence of energetic material, or in areas of significant MD, where at least 50% of the
munition could be identified by UXO Technicians. However, during the Rl Addendum #3
investigation, no evidence of energetics or significantly breached munitions was found, and
therefore no soil samples were collected.

Although no soil sampling was conducted, previous MC sampling relevant to characterizing MRS
08 has been performed. The sediments and surface water of Nike Pond, the only permanent body
of surface water within MRS 08, were previously sampled for the 2014 RI; no MC exceedances
were found and the human health and ecological risk assessments determined that no unacceptable
risk was posed by the surface water or sediment of Nike Pond (Section 6.2.5 of the 2014 RI
Report).

One groundwater well (GWZ2E) is geographically within MRS 08, and it (and all other wells) was
sampled for the 2014 RI (where all sampled wells were used to represent groundwater conditions
across all MRSs). Arsenic concentrations in monitoring well GW2E were found at levels higher
than the screening level, but the 2014 R1 human health and ecological risk assessments concluded
that the level of arsenic in GW2E was consistent with NJ background concentrations (Section 6.2.5
of the 2014 RI Report).

With regard to soil, MC sampling relevant to characterizing MRS 08 has also been conducted
previously. For example, in MRS 06 (adjacent to and between the CMUA-2 and CMUA-3 areas
of MRS 08), five surface soil samples were collected during the 2007 Sl, and 21 surface soil
samples were collected during the 2014 RI. No explosives were detected (with limits of detection
less than the project screening limits, as indicated in the approved QAPP), and the human health
and ecological risk assessments determined that all metals were consistent with background
concentrations (Section 6.2.5 of the 2014 R1 Report).

Based on these findings, it is concluded that there is no unacceptable MC risk present at MRS 08.

5.7  Updated Conceptual Site Model

Section 3.0 presented the initial preliminary CSM for MRS 08. The Rl Addendum #3 investigation
indicated areas of MRS 08 that pose ‘unacceptable’ risk due to MEC hazards, changing the
preliminary CSM. The updated CSM includes the munition types actually found, and the MEC
density estimated based on the findings, as presented in this Section 5.0. Based on this
investigation, MEC depths ranged from 2 to 10 inches (all MEC was found in the subsurface). The
depth of MD items ranged from the surface to 24 inches, with 64 of the 71 MD items at less than
12 inches in depth.

5.8 Uncertainty
There is some uncertainty in the detection of MEC or MD due to the limitations of the geophysical
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detectors that were required for this effort. The Schonstedt GA-52-CX can detect ferrous objects
to various depths depending on size. This instrument is analog rather than digital but its detection
capability is similar to some digital meters such as the G-858 Gradiometer. For example, a 37
millimeter (mm) round can be detected by the G-858 at a depth of approximately 0.4 meters or
less, or a 155mm round can be detected at a depth of approximately 1.7 meters or less, meaning
that small items at depth are more likely to be left in the ground (this would be expected for
Schonstedts as well as the G-858).

There is uncertainty in the detection capability due to the transect spacing design. The transects
were designed to achieve an amount of coverage such that if no MEC were discovered, there would
be a 95% confidence that the MEC density is less than 0.5 MEC/acre. Ultimately the coverage
goal of 5.76 acres as shown in Table 3-1 was exceeded, but only 4.3% of the site was investigated,
and MEC or MD is likely present between the transects.

There is uncertainty in the results of MEC or MD density as calculated with VSP software. The
calculated average density and density at 95% confidence (upper bound) are inversely and
exponentially related to the area investigated. Coverage was good and fairly uniform relative to
other areas investigated during the 2014 RI, and so a higher confidence in results was obtained,
but it is possible that the areas sampled are not representative of the level of MEC or MD
contamination present at the site.
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6.0 SUMMARY AND CONCLUSIONS

6.1 Summary
This section summarizes the key findings from Section 5.0.

6.1.1 Nature and Extent of Contamination
6.1.1.1 MEC/MD

For Rl Addendum #3, a comprehensive, statistically based intrusive investigation of MRS 08 and
unpaved trails outside of MRS 08 was conducted using “mag & dig” methodology to investigate
approximately 77,000 linear feet of transects/trails and excavate approximately 1,300 anomalies.

A total of eight MPPEH items were found on the surface and in the subsurface of MRS 08 and the
trails outside of MRS 08. Five of the MPPEH items were ultimately classified as MEC, and three
were considered MD following processing. A total of 88 MD items were found on the surface and
in the subsurface of MRS 08 and the hiking trails. Table 6-1 summarizes the investigation findings,
which are graphically displayed on Figures 5, 6, and 7.

Table 6-1: Investigation Findings
Area NMRD MD MEC
Transects in MRS 08 517 70 4
Trails in MRS 08 104 1 1
Total MRS 08 621 71 5
Trails outside MRS 08 543 17 0
Project Total 1,164 88 5

The spatial distribution of MEC and MD within MRS 08 was analyzed and areas of high
MEC+MD density (>10/acre) were contoured. Four high-density areas were defined (MRS 08A,
08B, 08C, and 08D), with each constituting a CMUA. These CMUAs align with buffer zones of
the historical target impact areas (Figure 8).

The methodology for prioritizing sites known or suspected to contain MEC or MC for response
actions, the MRSPP, was completed for MRS 08. The overall MRS priority ranking is 3, with an
EHE module rating of B, based primarily on confirmed MEC in the subsurface of the MRS. An
MRSPP was also completed for new MRS 10, Eastern Shoreline. The overall MRS priority
ranking is 3, with an EHE module rating of B, based primarily on historical MEC finds resulting
from munitions washing onto the shore following storm events (EOD, 2015).

MEC risk was evaluated for each of the four CMUASs using the current USACE risk assessment
methodology (USACE, 2017c¢) to define risk posed by MEC hazards. The method involves the
use of four matrices to define acceptable and unacceptable risk from MEC hazards based on the
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likelihood of an encounter, the severity of incident, and the sensitivity of interaction based on
expected land use activities. MRS 08A (CMUA-1) and MRS 08B (CMUA-2) were assessed to be
areas that may pose an unacceptable MEC risk, while MRS 08C (CMUA-3) and MRS 08D
(CMUA-4) were assessed to represent acceptable site conditions.

Footprint reduction of the MRS was conducted based on the MEC risk conclusions. Areas outside
of the identified CMUASs contained no MEC or MD and present no MEC risk, and CMUA-3 and
CMUA-4 were assessed to represent acceptable site conditions. Consequently, the original 140
acre area of MRS 08 has been reduced to include only CMUA-1 and CMUA-2, areas that may
pose an unacceptable MEC risk. The new acreage for the revised MRS 08 is 71.0 acres.

The reduced MRS 08 acreage was added to MRS 07, which was subsequently reduced in acreage
to create new MRS 10. Consequently, MRS 07 is now 862 acres, and new MRS 10, Eastern
Shoreline, is 179 acres. Figure 10 presents all the Fort Hancock FUDS MRSs, showing the revised
MRS 08 and MRS 07 footprints, the new MRS 10 footprint, and the acreage changes

In addition to MRS 08, MEC risk evaluations for previously existing Fort Hancock MRSs were
standardized across the multiple RI efforts, using the current risk management methodology
(USACE, 2017c). Table 6-3 summarizes this analysis showing areas of acceptable and
unacceptable MEC risk. The detail of the risk matrix analysis for these MRSs is presented
separately in Appendix F.

6.1.1.2 MC

Soil sampling within MRS 08 was excluded from investigation during the 2014 RI. Therefore, for
Rl Addendum #3, soil samples were planned for collection where there was visible evidence of
energetic material, or in areas of significant MD, where at least 50% of the munition could be
identified by UXO Technicians (in accordance with the approved Rl Addendum #3 Work Plan
DQO). No evidence of energetics or significantly breached munitions was found during the
investigation, and therefore no soil samples were collected.

However, previous MC characterization of MRS 08 has been performed. The sediments and
surface water of Nike Pond (within MRS 08) were previously sampled for the 2014 RI.
Groundwater was also sampled for the 2014 RI (all sampled wells were used to represent
groundwater conditions across all MRSs). MC soil sampling relevant to characterizing MRS 08
was conducted within MRS 06 (adjacent to and between the CMUA-2 and CMUA-3 areas of MRS
08), including five surface soil samples collected during the 2007 Sl and 21 surface soil samples
collected during the 2014 RI. The human health and ecological risk assessments, contained in the
2014 RI1 Report, concluded that no unacceptable MC risk was posed by site media. Therefore, it
is concluded that there is no unacceptable MC risk present at MRS 08.

6.2 Conclusions

Nature and extent of MEC and MC has been characterized for MRS 08. The original MRS 08
footprint has been reduced from 140 to 71 acres based on identified CMUAS posing unacceptable
MEC risk and areas posing no unacceptable MEC risk. No unacceptable MC risk to human health
or ecological receptors is present within MRS 08. New MRS 10 has been developed to address
munitions that have historically been found on the beaches after storm events.

Table 6-2 presents the conclusions summarizing areas of unacceptable and acceptable MEC risk
at MRS 08, and Table 6-3 summarizes the MEC risk conclusions applying the current USACE risk
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management methodology to the previously existing Fort Hancock MRSs. The risk matrices are

presented in Appendices E and F, respectively.

Table 6-2: MRS 08 Conclusions

Included in
Revised MRS 08
MRS Area Acreage CMUA MEC Risk Boundary
MRS 08A 11.8 CMUA-1 Unacceptable Yes
MRS 08, MRS 08B 59.2 CMUA-2 Unacceptable Yes
E‘F’j o MRS 08C 14.6 CMUA-3 |  Acceptable No
Aron MRS 08D 3.8 CMUA4 | Acceptable No
Areas Outside
of CMUAS NA NA Acceptable No
Table 6-3: MEC Risk Conclusions for all other MRSs
MRS Area Acreage CMUA MEC Risk
MRS 03,
Northern Portion Proving MRS 03 30.2 Yes Unacceptable
Ground
MRS 05A 15 No Acceptable
MRS 05C 0.9 No Acceptable
MRS 05, MRS 05D 1.0 No Acceptable
Southern Portion Proving MRS 05F 3.9 No Acceptable
Ground
MRS 05B 39.0 Yes Unacceptable
MRS 05E 5.1 Yes Unacceptable
MRS 05G 2.1 No Unacceptable
MRS 06,
Livens Discovery Area MRS 06 5.0 Yes Unacceptable
MRS 07,
Remaining Land MRS 07 862 No Acceptable
MRS 10,
Eastern Shoreline MRS 10 179 No Unacceptable

Unacceptable risk conditions typically require proceeding to the next phase of the CERCLA
response process. Therefore, it is recommended that a Feasibility Study be conducted to address
those MRSs determined to pose unacceptable explosive risks. Subsequently, one Proposed Plan
(PP) and Decision Document (DD) will be prepared to address all MRSs, i.e., those MRSs posing
unacceptable explosive risks, and noting those MRSs posing no unacceptable explosive risks,

therefore requiring no action.
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Appendix A: Figures
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Appendix B: Geophysical Data

Appendix B-1. ITS and Blind Seed Program
Appendix B-2. Geophysical Anomaly Maps and VSP Analysis Support
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Appendix B-1. ITS and Blind Seed Program
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Appendix B-2. Geophysical Anomaly Maps and VSP Analysis
Support
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Appendix C: MPPEH-MEC Documentation

Appendix C-1. Daily QC Reports
Appendix C-2. Dig Sheets
Appendix C-3. Disposition Documentation
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Appendix C-1:
Daily QC Reports
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Appendix C-2:
Dig Sheets
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Appendix C-3:

Disposition Documentation
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Appendix D: MRSPP
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Appendix E: MEC Risk Assessment Matrices (MRS 08)
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Appendix F:
MEC Risk Assessment Matrices (Previously Existing MRSs)
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Appendix G: Photographic Log
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Photo 17 - 8 inch Mk 24/25 HE Projectile (MD, anom. 521, on trail outside MRS 08). Date: 1 Nov. 2017

Photo 18 - Post-detonation photo of 5 inch Naval projectile, fired, unfuzed (MD, top, anom. 199), 8 inch Mk19
HEAP Projectile (MD, center, anom. 512), and 8 inch Mk 24/25 HE Projectile (MD, bottom, anom. 521).
Date: 6 Nov. 2017
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	CHF Value
	DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional sediment contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard with human endpoints present in the sediment, select the box at the bottom of the table.  
	CHF Value
	DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s surface water and their comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional surface water contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.  
	CHF Value
	DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional sediment contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard with ecological endpoints present in the sediment, select the box at the bottom of the table.  
	CHF Value
	DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s surface soil and their comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional surface soil contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard present in the surface soil, select the box at the bottom of the table.  
	CHF Value
	Table 28
	Media (Source)
	Three-Letter Combination(Hs-Ms-Ls)
	Media Rating (A-G)
	Note: 
	DIRECTIONS:  In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE), and Table 28 (HHE).  Circle the corresponding numerical priority for each module.  If information to determine the module rating is not available, choose the appropriate alternative module rating.  The MRS Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS Rating at the bottom of the table.
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	DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s groundwater and their comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional groundwater contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard present in the groundwater, select the box at the bottom of the table.
	CHF Value
	DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s surface water and their comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional surface water contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard with human endpoints present in the surface water, select the box at the bottom of the table.  
	CHF Value
	DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional sediment contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard with human endpoints present in the sediment, select the box at the bottom of the table.  
	CHF Value
	DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s surface water and their comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional surface water contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.  
	CHF Value
	DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum concentration by the comparison value.  Determine the CHF by adding the contaminant ratios together, including any additional sediment contaminants recorded on Table 27.  Based on the CHF, use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard with ecological endpoints present in the sediment, select the box at the bottom of the table.  
	CHF Value
	DIRECTIONS:  In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE), and Table 28 (HHE).  Circle the corresponding numerical priority for each module.  If information to determine the module rating is not available, choose the appropriate alternative module rating.  The MRS Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS Rating at the bottom of the table.






