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1. INTRODUCTION

11 GENERAL

Weston Solutions, Inc. (WESTON®) is performing a Remedial Investigation (RI) at Picatinny
Arsenal (PTA), Morris County, NJ, in support of the Active Army Military Munitions Response
Program (MMRP). Work is authorized under the United States Army Corps of Engineers
(USACE), Baltimore District (CENAB) Multiple Award Military Munitions Services
(MAMMS) Contract W912DR-09-D-0006, Delivery Order 0002. This Work Plan describes the
work elements, technical approach, and safety guidance for the MMRP RI to be conducted at

nine munitions response sites (MRSs) located at PTA (also referred to as “the installation”).

1.2 PURPOSE AND SCOPE

The purpose of the RI is to collect sufficient data to characterize the nature and extent of munitions
and explosives of concern (MEC) and, where applicable, munitions constituents (MC) at the
following nine MRSs (listed by their Army Environmental Database-Restoration (AEDB-R)

numbers:

PICA-003-R-01 — 1926 Explosion Radius

PICA-004-R-01 — 1926 Explosion Radius — TD*
PICA-005-R-01 — Green Pond

PICA-006-R-01 — Former Operational Areas
PICA-008-R-01 — Lakes

PICA-010-R-01 — Shell Burial Grounds

PICA-012-R-01 — Lake Denmark — Off-Post
PICA-013-R-01 - Inactive Munitions Waste Pit
PICA-014-R-01 — Inactive Munitions Waste Pit — Off-Post

w W W W W W W W W

The results of the RI will be used to revise the conceptual site models (CSMs), as needed, and to
assess the explosives hazard and the potential human health and ecological risks. The RI results
will support the development and evaluation of the remedial alternatives and recommendations
as part of the Feasibility Study (FS).

1
The name of the MRS is presented exactly as listed in the AEDB-R; however, to be consistent with the Final SI Report (Malcolm Pirnie, 2008),
the 1926 Explosion Radius - TD will be referred to as the 1926 Explosion Radius - Off-Post.
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1.2.1  Military Munitions Response Program

The MMRP was established in 2001 under the Defense Environmental Restoration Program
(DERP) to address the safety, health, and environmental issues presented by MEC and MC.
Areas on or near a defense site that are known or suspected to contain MEC are called Munitions
Response Areas (MRAS) and consist of one or more MRSs.

1.2.1.1  Munitions and Explosives of Concern

The term MEC distinguishes specific categories of military munitions that may pose unique

explosives safety risks, including the following:

§ Unexploded ordnance (UXO)—Miilitary munitions that fulfill the following criteria (United
States Code (U.S.C.) 101(e)(5)(A-C)):

- Have been primed, fuzed, armed, or otherwise prepared for action;

- Have been fired, dropped, launched, projected, or placed in such a manner as to
constitute a hazard to operations, installations, personnel, or material; and

- Remain unexploded either by malfunction, design, or any other cause.

§ 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 MEC, 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 U.S.C.
2710(e)(2)).

§ Munitions constituents—Any materials originating from UXO, DMM, or other military
munitions, including explosive and non-explosive materials, and emission, degradation, or
breakdown elements of munitions; materials that are present in high enough concentrations to
pose an explosive hazard (e.g., trinitrotoluene (TNT) and cyclonite (RDX)) (10 U.S.C.
2710(e)(3)).

1.2.1.2  Munitions Constituents
The use of the term MC, not under the MEC umbrella terminology as presented above, is
essentially the same definition with the exception that the materials are not present in high

enough concentrations to pose an explosive hazard. Generally, MC under this terminology refers

to residual explosives and metals (e.g., lead, copper).

Contract No. W912DR-09-D-0006 1'2 Revision 0
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1.3 WORK PLAN ORGANIZATION

This Rl Work Plan was prepared using components of the Army guidance documents,
Engineering Manual 1110-1-4009 (U.S. Army Corps of Engineers (USACE), 2007), Data Item
Description (DID)-MMRP-09-001 (USACE, 2009a), and the Final Munitions Response
Remedial Investigation/Feasibility Study Guidance (United States Army Environmental
Command (USAEC), 2009). Work Plan sections are as follows:

Section 1 — Introduction

Section 2 — Technical Management Plan
Section 3 — Field Investigation Plan
Section 4 — Reporting

Section 5 — Quality Control Plan

Section 6 — Explosives Management Plan
Section 7 — Explosives Site Plan

Section 8 — Environmental Protection Plan
Section 9 — References

The following information is presented as appendices to this Work Plan:

Appendix A — Project Points of Contact

Appendix B — Uniform Federal Policy - Quality Assurance Project Plan (UFP-QAPP)
Appendix C — Technical Project Planning (TPP) Meeting Minutes

Appendix D — UXO Finds Map and Table

Appendix E — Contractor Forms

Appendix F — Operating Procedure (OP) for Demolition Activities

Appendix G — Accident Prevention Plan/Site Safety and Health Plan

Appendix H — Explosives Site Plan

Appendix | — New Jersey Natural Heritage Program Report

Appendix J — Protection Procedures for Archaeological and Historical Artifacts

Unforeseeable circumstances or events may require a re-evaluation of and modification to this
Work Plan. Proposed changes will be developed and coordinated with USACE, PTA, and the
regulatory agencies, as appropriate. Technical changes that are approved will be provided to the
individuals on the Work Plan distribution list in the form of a Record of Technical Change

(ROTC). The project personnel will be briefed on these changes prior to their implementation.
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1.4

PROJECT LOCATION

PTA is located in Morris County, NJ, approximately 45 miles west of New York City and

approximately 4 miles north of Dover, NJ. Interstate 80 and State Route 15 highways border the

southern portion of PTA. Figure 1-1 shows the location of PTA.

1.5

§

HISTORY OF PICATINNY ARSENAL

1880 — Established as Picatinny Powder Depot.

1890s — Began assembly of powder charges for cannons to support the Spanish-American
War. The Navy established the Lake Denmark Powder Depot, later known as Lake Denmark
Naval Ammunition Depot, adjacent to the Picatinny Powder Depot. The property was used
for storage of explosives, powder, and projectiles from the 1880s to 1960.

1907 — The Army changed the name of Powder Depot to Picatinny Arsenal and began
expanding its role as a storage facility to include manufacturing of smokeless powder and
propellants. Manufacturing continued during World War | (WWI).

During WWI, the arsenal added storage and manufacturing facilities and began production of
melt-loading projectiles, loading TNT into bombs, and experimental manufacturing of high
explosive (HE), fuzes, and metal components.

1926 - Lightning set off a series of storage magazine explosions at the Lake Denmark Naval
Ammunition Depot that destroyed most of the arsenal and killed 18 people. Approximately
2.4 million pounds of explosives were detonated or burned. Unexploded shells and shell
fragments were recovered up to three-quarters of a mile to a mile away from the explosion
centers, respectively.

The arsenal was rebuilt, and by World War 11 (WWII), manufacturing and loading of
pyrotechnics and smokeless powder, loading bombs and projectiles, and assembling fixed
ammunition larger than .50 caliber was conducted. During WWII, the arsenal was the only
facility in the United States capable of producing large amounts of explosives, bombs, and
ammunition for the war.
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§ After WWII, the arsenal focused primarily on research and engineering of new munitions;
however, production of munitions and explosives continued through the Korean and Vietnam
Wars. Between the Korean and Vietnam Wars, the arsenal contributed to the development of
some nuclear weapons, including artillery shells and the Davy Crockett. The arsenal was also
involved in the design of several different warheads.

§ 1960 — The Army reacquired the Lake Denmark Naval Ammunition Depot land from the
Navy, adding the land back into the arsenal’s boundary.

§ 1970s - Following the Vietnam War, research and development (R&D) work on nuclear and
non-nuclear weapons continued at the arsenal. R&D applications included artillery, infantry,
vehicle and aircraft weapons; demolition munitions; mines; bombs; grenades; pyrotechnic
systems; rocket-assisted projectiles; flares; chemical systems/materials; and fuzes.

§ 2005 —The Department of Defense (DoD) recommended that the arsenal should grow in size
under Base Realignment and Closure (BRAC) and be realigned with seven other DoD
facilities and to gain new missions.

§ 2005 to present — The Arsenal is the home of the Army’s Armaments Research,
Development and Engineering Center (ARDEC), whose mission is conducting and managing
R&D for all assigned weapons systems. There are several established partnerships with
academia and industry throughout the R&D process at the arsenal.

1.6 OVERVIEW OF THE MMRP AT PICATINNY ARSENAL
Prior to the initiation of this RI, the previous studies conducted at PTA under the MMRP

included the U.S. Army Closed, Transferred and Transferring Range/Site Inventory for Picatinny
Arsenal (Malcolm Pirnie, 2003), which marked the completion of the Preliminary Assessment
(PA) phase of work under the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA); the Historical Records Review (HRR) (Malcolm Pirnie, 2006),
and the Site Inspection (SI) (Malcolm Pirnie, 2008), which complete the PA/SI requirement for
the MMRP eligible sites under the MMRP.

Since 2003, several actions/activities have been conducted under the MMRP at PTA.
Engineering Evaluation/Cost Analysis (EE/CA) investigations and removals were conducted in
several areas: the Residential Community Initiative (RCI) housing areas, the Child Development
Center (CDC), and two BRAC facilities: Packaging, Handling, Storage and Transportation
Center (PHS&T Center) and the Electromagnetic Research Facility (ERF). In addition, three
separate Time Critical Removal Actions (TCRAS) were conducted at the off-post Mount Hope
Quarry (also known as Tilcon) between 2006 and 2011, based on the MEC discovered during
quarry operations. A discussion of the EE/CA and TCRA activities and their results is presented
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in Sections 3.2.1 and 3.3.1, respectively. A TCRA was conducted in conjunction with the
Installation Restoration Program (IRP) during the removal and capping activities at the Former
Defense Reutilization Management Office (DRMO) Yard. A discussion of the DRMO TCRA

activities and their results is presented in Section 3.5.1.1.

Continuing projects and activities under the MMRP include UXO construction support for
BRAC and other construction projects throughout the installation. Currently, under a separate
program, an EE/CA Report is being prepared to determine interim land use controls (LUCs) to
be put in place at PTA until a final remedy is selected and implemented. It should be noted that
most of the interim LUCs that will be evaluated in the EE/CA and implemented through the
Final LUC Plan (e.g., dig permits requiring construction support and educational outreach
activities) are already in place at PTA. These interim LUCs will be established in a Final LUC
Plan, which may be revised as the LUCs are adjusted (potentially as a result of the RI/FS) until a
final remedy is implemented. The EE/CA and RI/FS are being completed simultaneously but
independently of one another. The EE/CA will result in the interim LUCs until the RI/FS is

completed and a final remedy, which may include some or all of the interim LUCs, is selected.

1.7 OVERALL DESCRIPTION AND ENVIRONMENTAL SETTING OF PICATINNY
ARSENAL

Table 1-1 presents general and environmental information to provide the overall setting of PTA.

This information supports the development of the CSMs for each of the nine MRSs.
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Table 1-1 Overall Description and Environmental Setting of Picatinny Arsenal

Property
§ PTA consists of 5,801 acres that house government-operated munitions R&D facilities, operational
ranges for munitions testing, residential housing, and recreational facilities that include a golf course
and water park.
Security
§  Access to the installation is restricted through two guarded gates, the Front (main) Entrance, and the
Mount Hope Entrance. The Truck Gate and Berkshire Valley Gate also restrict access onto the
installation.
§ PTA is enclosed by a fence with the exception of some sections of the 3500 area.
Climate (World Climate, 2010)
§ PTA is located within a cool, humid continental climate.
§  Average annual high temperature is 60.3 degrees Fahrenheit (°F) with average annual low temperature
of 40.1 °F.
8  Daytime high temperatures average from 35 °F in January to 83 °F in July.
§  Average annual precipitation is 47.4 inches, with monthly averages between 3 and 5 inches.
Geology
§

PTA is located in the New Jersey Highlands physiographic province.

§  The New Jersey Highlands are comprised of Proterozoic to Devonian rocks as part of the Appalachian
Mountains formed when the continents collided.

§  Four bedrock formations underlie PTA: Precambrian gneiss and other metamorphic rocks, Cambrian
Hardyston quartzite, Cambrian Leithsville dolomite, and Silurian Green Pond conglomerate.
Pleistocene glacial till and stratified drift overlie much of these formations (Lucey, 1972).

§ Rocks with highly oxidized iron content are prevalent. Iron ore was extensively mined in the region
(Lucey, 1972).

Topography

§ PTA s located within Picatinny Valley with Green Pond and Copperas Mountains to the northwest and
an unnamed hill to the southeast (U.S. Geological Survey (USGS), 1997).

§ Elevations range from 685 feet (ft) above mean sea level (amsl) in the valley to approximately 1287 ft

amsl along the ridgeline of Green Pond Mountain (USGS, 1997).
Topographic gradient is from northeast to southwest.
Rugged hills to mountainous terrain and low valleys.

8
8
Soil
§  Twenty-six major soil associations are present at PTA.
§ Soil is generally coarse-textured sandy loams derived from bedrock, glacial till, and colluviums
(U.S. Department of Agriculture (USDA), 1976).
§  Southern PTA is bordered by a terminal moraine that consists of poorly sorted clay, sand, gravel, and
boulders (Lucey, 1972).
§ Upto 20 ft of glacial till consisting of sand, gravel, and boulders covers the western portion of PTA.
The eastern portion of PTA consists of uniform glacial till with thicknesses ranging from 10 to 25 ft.
8  The valley floor consists of till and drift from glacial lakes and streams with thickness of up to 200 ft
(Dames & Moore, 1991).
§  Steep, rocky slopes with very little soil cover exist on the northwestern portion of PTA.
§ Hydric soil makes up approximately 26% of the ground at PTA (USAEC, 2001).
Vegetation
§ 70% of PTA is covered with second-growth forests with mixed species of oak in pole-sized stage
(USAEC, 2001).
§  Northern hardwood and red maple swamps, each comprising 13% of the forested areas, are the second
dominant forest types on PTA (USAEC, 2001).
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Table 1-1  General and Environmental Information for Picatinny Arsenal
(Continued)

Hydrogeology

§  Three aquifers exist at PTA.

§  The uppermost aquifer is an unconfined aquifer consisting of stratified drift on top of fine sand and silt
lake sediments.

§ A confined, glacial till aquifer consists primarily of sand and gravel and underlies the stratified drift
aquifer. This aquifer is the primary water source for PTA.

§  The third aquifer is a bedrock aquifer separated from the confined glacial till aquifer by weathered
bedrock with a maximum thickness of 60 ft (Dames & Moore, 1991).

Hydrology

§ PTA lies within the recharge area of the New Jersey Watershed Management Area 6 (WMA 6),
northern New Jersey’s primary water supply.

§ Two large man-made lakes (Picatinny Lake and Lake Denmark), 18 ponds, 4 perennial brooks (Green
Pond, Burnt Meadow, Bear Swamp, and Ames), and intermittent streams, springs, seeps, and waterfalls
(USAEC, 2001) exist at PTA.

§  Surface water drains primarily from northeast to southwest with Green Pond Brook serving as the
primary drainage for PTA.

Current and Future Land Use

§ PTA will continue to be used for military R&D, industrial, residential housing, and recreational

activities (fishing, boating, hunting, and golfing).
Potential Future Human Receptors

§  Future receptors are assumed to be similar to the current receptors, which are PTA employees; military
personnel; recreationists; and families, including children.

§ Potential future human receptors may also include construction and maintenance workers.

Zoning/Land Use Restrictions
§ No known land use restrictions.
Beneficial Resources

§ PTA contains the largest tract of undeveloped, forested public land in the New Jersey Highlands Region
(Malcolm Pirnie, 2006).

§ PTA provides prime habitat for wildlife species, including seasonal habitat for the federally listed
endangered Indiana bat (Myotis sodalis).

§ The undeveloped acreage serves as groundwater recharge for NJ WMA 6.

§  The region surrounding PTA was mined for iron ore.

§ Quarrying operations for crushed stone are conducted next to PTA.

Demographics

§ PTA has over 750 permanent residents and employs approximately 3,900 personnel.

§ Nearby communities include Wharton, Dover, Rockaway, Boonton, and Morristown.

§ The two largest communities, Dover (located approximately 4 miles to the south) and Morristown
(located 15 miles to the southeast), have populations of 18,188 and 18,544, respectively (U.S. Census
Data, 2000).

Habitat Type

§ Habitats include upland forests, forested wetlands, and lakes and associated scrub/shrub wetlands
(USAEC, 2001).

§ Agquatic habitats are present in Lake Denmark and Picatinny Lake (USAEC, 2001).

Ecological Receptors (USAEC, 2001; New Jersey Department of Environmental Protection (NJDEP), 2011)

§ Two federally listed endangered species exist or may exist on PTA and include the Indiana bat and the
bog turtle.

§ Atotal of 65 species of animals listed as state endangered, threatened, or species of concern either exist
on PTA or may be present within a ¥ mile of PTA.

§ Atotal of 14 species of rare plants listed as state endangered or under protection from the Highlands
Water Protection and Planning Act within the jurisdiction of the Highlands Preservation Act exist on
PTA or in the immediate vicinity of PTA.
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Table 1-1  General and Environmental Information for Picatinny Arsenal
(Continued)

Wetlands
§  Approximately 1,250 acres of forested and scrub/shrub wetlands are located at PTA.
§ Red maple swamp forests, lakes, and ponds and their associated wetlands comprise 92% of the wetlands
on PTA.
§ Picatinny Lake is designated by NJDEP and U.S. Fish and Wildlife Service (USFWS) as an open water

wetland (USAEC, 2001).
Cultural, Archaeological, and Historical Resources (Chugach Industries, 2008; and Picatinny Environmental

Affairs, 2011)

§ A total of 108 potential and/or known historic archaeological sites and 27 potential and/or known
prehistoric sites have been identified across the installation (Picatinny Environmental Affairs, 2011; and
Chugach Industries, 2008) and the PTA Administration and Research District in downtown PTA is

identified by the New Jersey Historic Preservation Office (NJHPO) as a cultural resource.
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1.8 RECOMMENDATIONS FOR A REMEDIAL INVESTIGATION

Ten MRSs were identified as requiring further investigation, based on the results provided in the
Final Site Inspection Report, Picatinny Arsenal, New Jersey (Malcolm Pirnie, 2008). However,
one of the 10 MRSs, the Former Munitions and Propellant Test Area (PICA-001-R-01), is now

an operational range and is not eligible under the MMRP.

Table 1-2 presents a summary of the SI recommendations for each MRS. The locations of each
of the nine MRSs are included in Figure 1-2. Recently, operational range boundaries at PTA
have been redefined. Approximately 370 acres are now eligible under the MMRP. At this time,

the additional acres have been included in this Work Plan.
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Table 1-2

Summary of the SI Recommendations

MRS

SI Recommendation

Basis for SI Recommendation (MEC)

Basis for SI Recommendation (MC)

1926 Explosion
Radius

PICA-003-R-01
1,544 acres

MRS to be further investigated for MEC
and MC.

Numerous MEC have been recovered within
the MRS, including HE and armor-piercing
(AP) projectiles, small- to large-caliber
ammunition, submunitions, and munitions
debris (MD).

Copper, iron, lead, and zinc were
detected in surficial soil samples at
levels greater than the site-specific
background level and at levels that
exceed the comparison criteria.

1926 Explosion Site
— Off-Post

MRS to be further investigated for MEC
and MC.

Numerous MEC have been recovered at the
Mt Hope Quarry.

Metals and explosives have been
detected in soil, surface water, and

PICA-004-R-01 A TCRA was conducted at Mt. Hope Nine MEC were recovered between 2002 sediment samples collected from the
838 acres Quarry in 2006-2007. Additional and 2007; 21 HE and four inert munitions 1926 Explosion Radius MRS.
removal actions are recommended. were recovered during the 2006-2007 TCRA.

MD was identified outside TCRA footprint.

No MEC or MD was observed outside of

quarry boundaries during the visual survey.
Green Pond MRS to be further investigated for MEC. | Munitions were observed protruding from MC is being addressed under the IRP
PICA-005-R-01 and buried alongside the banks of the brook. | and, therefore, will not be included in
1.1 acres A 66mm shell was recovered in Green Pond | the Active Army MMRP.

Brook.

The source of MEC is unknown.
Former MRS to be further investigated for MEC | A PTA safety office map indicated the Numerous IRP sites are located either
Operational Areas | and MC. locations and types of MEC recovered across | wholly or partially within the MRS
PICA-006-R-01 Locations of the MRS where MC is the Arsenal, including HE projectiles, small- | footprint. Extensive sampling,
1 880acres being addressed under the IRP will not | to large-caliber ammunition, and performed under the IRP, indicated the

require additional MC investigation
under the Active Army MMRP.

submunitions.

presence of metals and explosives in
soil, surface water, and sediment at
levels above levels of concern (LOCs) at
several locations throughout this MRS.
No perchlorate samples were collected.
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Table 1-2  Summary of the SI Recommendations (Continued)
MRS SI Recommendation Basis for SI Recommendation (MEC) Basis for SI Recommendation (MC)

Lakes MRS to be further investigated for MEC. | 60mm, 81mm and 4.2-inch inert projectile MC is being addressed under the IRP
PICA-008-R-01 ranges, a 20mm cannon range, and a 3-inch and, therefore, will not be included in

Barbette gun firing range were located at this | the Active Army MMRP.
741 acres

MRS.

125 anomalies were identified during

previous geophysical surveys conducted at

the MRS on the lakes.
Shell Burial MRS to be further investigated for MEC. | After the 1926 explosion occurred, MC is being addressed under IRP and,
Grounds approximately 25 tons of explosives and therefore, will not be included in the
PICA-010-R-01 materials, including projectiles, mines, depth | Active Army MMRP.
5.7 acres charges, fuzes, and small arms ammunition

were disposed of in the MRS. This MRS was
also used by the Navy for explosives disposal
until 1945.

Lake Denmark —
Off Post

PICA-012-R-01
113 acres

MRS to be further investigated for MEC
and MC.

The MRS is located where a portion of a
mortar range safety fan extended. The range
and the majority of the safety fan are
included in the Lakes MRS.

No known MC sampling has occurred at
this site. Metals have been detected in
sediment samples collected from the
Lake MRS under the IRP.

Inactive Munitions
Waste Pit

PICA-013-R-01
21 acres

MRS to be further investigated for MEC.

The MRS falls within a surface danger zone
(SDZ) for a historical on-post range, where
testing and storage of munitions and
explosives may have occurred.

Metals and explosives have been
detected in soil and sediment samples
collected from the Inactive Munitions
Waste Pit MRS.

Inactive Munitions
Waste Pit-Off-Post

PICA-014-R-01
39 acres

MRS to be further investigated for MEC.

The MRS falls within a surface danger zone
(SDZ) for a historical on-post range, where
testing and storage of munitions and
explosives may have occurred.

No MEC or MD was observed during SI
visual survey

No known MC sampling has occurred at
this site.
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2. TECHNICAL MANAGEMENT PLAN
2.1 PROJECT OBJECTIVES

The goal for this project is to achieve an RI at each of the nine PTA MRSs identified in the

contract’s PWS. The following project objectives will be met:

§ Characterize the type (nature), density and/or distribution (extent) of MEC on the surface
and in the subsurface at each MRS.

Characterize the nature and extent of MC in soil at applicable MRSs.
Perform a hazard assessment for MEC, if recovered.
Perform a baseline risk assessment for MC, as appropriate.

w W w W

Evaluate the MRS boundaries based on the RI results.

2.2 PROJECT ORGANIZATION

The overall project team for the MMRP RI at PTA includes representatives from USACE,
USAEC, and PTA. Figure 2-1 presents the Army’s organization for this project. Figure 2-2
presents WESTON’s project team organization, and Figure 2-3 presents WESTON’s field team
organization. Table 2-1 provides a summary of the key positions and responsibilities. WESTON
has developed a project team with the technical abilities required to safely and efficiently
perform the RI at PTA. WESTON will use project resources from our West Chester, PA, office
for investigation activities and will receive project support from our team subcontractor,
ARCADIS U.S., Inc./Malcolm Pirnie, Inc. (ARCADIS/Pirnie). The contact information for

project personnel is provided in Appendix A.

Additional personnel who will support the project include corporate quality control (QC), risk
assessors, information management specialists, community relations specialists, technical
editors, contract administrators, cost controllers, and administrative assistants. Subcontractors

will support the project as needed (e.g., professional surveyors, laboratory resources).
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Table 2-1

Key WESTON Project Personnel and Responsibilities

Project Personnel

Key Responsibilities

Project Manager (PM) -
Laura Pastor (WESTON)

Serves asthe primary point of contact (POC) and interacts with WESTON,
ARCADIS/Pirnie, USACE, USAEC, and PTA.

Maintains the Project Management Plan.

Ensures on-time completion and approval of al deliverables.

Ensures the implementation of the project health and safety and QC
procedures.

MMRP Technical Lead-
Lisa Szegedi
(ARCADIS/Pirnie)

Serves as the primary ARCADIS/Pirnie POC.

Provides technical coordination and guidance to field staff.

Ensures that the project requirements are followed and ensures the
implementation of the UFP-QAPP.

Ensures technical quality and reviews the analytical data and reports.

Senior Geophysicist-
Ryan Steigerwalt (WESTON)

Designs and implements the geophysical investigation plan to accomplish the
project’ s objectives.

Selects the proper instrumentation and navigational egquipment.

Provides oversight of the field geophysical activities and assurance of the
overall quality and integrity of the geophysical field work.

Analyzes and directs the anomaly selection for the reacquisition and digital
geophysical mapping (DGM).

Site Geophysicist -
(WESTON and
ARCADIS/Pirnie)

Coordinates data acquisition, performs data processing and analysis.
Responsible for receiving the data, monitoring the technical performance of
field teams, and coordinating with the field teams to develop the field
reports.

Prepares the target dig lists and dig sheets, coordinates target acquisition, and
reviews the results of excavations.

Geophysical Survey Teams
(WESTON and
ARCADIS/Pirnie)

Coordinates with the Site Geophysicist for field activities.

Responsible for following the geophysical standard operating procedures,
data collection, downloading data, and maintaining equipment.

Provides daily field summaries of the geophysical activities.

Environmental Sampling
Teams (WESTON and
ARCADIS/Pirnie)

Coordinates with the Senior UXO Supervisor (SUXOS) and MMRP
Technical Manager for field activities.

Responsible for following the UFP-QAPP and associated
guidance/procedures for data collection.

Provides daily field summaries of the sampling activities.

Senior UXO Supervisor
(SUXOS)-Walt Hess
(WESTON)

Serves as the primary on-site POC and functions as the Site Manager.

Plans, coordinates, and supervises the on-site activities.

Implements the procedures and guidance for MEC operations (ensuring
compliance with DoD directives and federal, state, and local statutes and codes).
Certifies munitions documented as safe (MDAS) as ready for turn-in
disposal.

Maintains the administrative records of the project.

Supervises the multiple project teams during the performance of field
activities, including, but not limited to, the following:

- UXO escort for vegetation clearance, land surveying, and anomaly
avoidance; mag and dig surveys, underwater investigations;
demolition activities; transport and storage of explosive material.

Provides subject matter expertise and leadership to ensure the team’ s safety
and the project’s quality.
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Project Personnel

Key Responsibilities

UXO Quality Control
Specialist (UXOQCS) -
Bruce Carnal
(WESTON)

=  Servesasthe POC for al MEC operations quality issues.

= Monitorsthe activities affecting quality during RI activities.

=  Performs QC to ensure that procedures are carried out in accordance with the
established requirements and protocols.

»  Preparesthe Daily QC Report (DQCR).

= Provides subject matter expertise and leadership to ensure the project’s
quality.

UXO Safety Officer

= Monitors the site activities for compliance with the plans, procedures, and

(UXOSO)/Site Safety and regulations relative to the health and safety of employees, project members,
Health Officer (SSHO) - land users, residents, and visitors.
Bruce Carnal = Monitorsthefield activities and enforces compliance with the health and safety
(WESTON) requirements as established in the plans and procedures.

=  Provides subject matter expertise and leadership to ensure the team’ s saf ety.
UXO Technician I11 =  Leadstheteam to which he/sheis assigned.
(WESTON and =  Provides subject matter expertise and leadership to ensure the team’ s safety

ARCADIS/Pirnie)

and the project’s quality.

Ensures that the team’ s actions are accomplished safely and efficiently.

Maintains the administrative records related to the team’ s operations.

Implements the work, safety, and quality plans for this project.

Leads the conduct of on-site evaluations directly related to the MEC

operations.

= Isfamiliar with the duties of all assigned personnel and is able to perform the
functions enumerated for UXO Technicians | and 11.

If assigned as Demolition Supervisor, additional responsibilities include the
following:
= Trains personnel regarding the nature of the materials, hazards, and
precautions.
= Coordinates with the SUXOS and UXOSO to ensure that the required
notifications are completed prior to demolition.
= |spresent and in direct control during the on-site disposal operations.

UXO Technicians |l and |
(WESTON and
ARCADIS/Pirnie)

=  Arethe primary workers on-site and report directly to the UXO Technician
I"ni.

= Perform MEC operations, mag and dig, reacquisition, removal, and disposal
operations.

= Will meet the quaifications of aUXO Technician | at aminimum and be
under the direct supervision of aUXO Technician I11.
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2.2.1 Mag and Dig Teams®

The mag and dig teams will be composed of two UXO technicians managed by at least one UXO
Technician I1l. Each UXO Team performing intrusive operations will be composed of one UXO

Technician 111 and one UXO Technician 1.

2.3 PROJECT COMMUNICATION AND REPORTING

WESTON will share project information with the project team and stakeholders by using the
secure, WESTON web-based TeamLink®™™ system to facilitate electronic data-

sharing/communication. TeamLink™

IS an organized site that enables stakeholders to post and
view project information, provides a means by which to track project action items, and
establishes the various security levels to control which team members can view, access, and/or
manipulate posted information. TeamLink®™ will provide USACE, USAEC, PTA, NJDEP, U.S.
Environmental Protection Agency (EPA), and other stakeholders with direct, secure, and reliable
electronic access to project-specific documents and data from anywhere they have Internet
access. If the information technology (IT) security requirements present a problem, a file transfer

protocol (ftp) site will be used for data sharing/communication.

2.3.1 Monthly Status Reports

The WESTON PM will provide monthly status reports to USACE. Monthly status reports will be
submitted to the Contracting Officer’s Representative (COR) or designee (USACE PM) by the 15"
of the following month and will provide summary information that includes, but is not limited to,
work completed, work scheduled, technical issues, regulatory challenges/issues, issues that may

hamper project schedule, and any other project-related issues raised by the stakeholders.

2.3.2 Daily and Weekly Status Reports

Progress status reports will be provided to USACE on a daily and weekly basis while field work
is being conducted. The SUXOS/Site Manager will provide daily reports that will be posted to

the PTA TeamLink®™ site on the next business day. Weekly status reports will be provided

1 . . . . .
The commonly used term “mag and dig” refers to a method to detect and investigate subsurface anomalies using magnetometers. The

terminology will be used throughout this Work Plan; although, the UXO Teams will actually use all metal sensors rather than magnetometers to
detect subsurface anomalies.
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electronically to the USACE PM by the first work day of the following work week and will
include a summary of the previous week’s daily reports.

2.3.3 Phone Conferences/Informal Site Meetings

Phone conferences and informal site meetings with project team members or stakeholders will be
documented through follow-up emails and summaries in the monthly status reports. Only the
Contracting Officer (KO), COR, or designee can provide official direction to WESTON.

2.3.4 Regulatory Negotiations

Regulatory coordination must be approved by PTA through the COR or designee. The WESTON
PM will provide the necessary support to initiate, schedule, and address regulatory aspects of the
project. Any informal site conversations/meetings will be documented through email and/or

status reports.

2.4 PROJECT DELIVERABLES

This Work Plan and the RI Report(s) will be produced in draft (Army Internal Draft), draft final, and
final versions in both hard copy and electronic (PDF) format. The electronic format will have optical
character recognition in accordance with the USAEC Repository of Environmental Army Documents
(READ) requirements. WESTON will provide a sufficient number of copies of each submittal as

requested by the various project stakeholders.

The COR or designee will provide the consolidated Army comments on the draft documents to
WESTON within 30 calendar days. Once the initial comments are addressed, the Army will review
the draft final documents before the submission to the appropriate regulatory agencies, the
Technical Assistance for Public Participation (TAPP) contractor, and/or the Restoration Advisory
Board (RAB), or other stakeholders. The documents will be identified as draft final until the
completion of stakeholder coordination and review, when they will be signed and finalized.
WESTON will place one copy of the final documents in both the project repository and the
Administrative Record (for CERCLA documentation).

2.5 PROJECT SCHEDULE

Changes to the project schedule are likely to occur, and updated schedules will be submitted to the
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USACE PM with the monthly status reports. The updated schedules will be made available to the
project team at all times. Copies of the schedules will be kept at the site trailer and posted to

TeamLink®M.

2.6 PUBLIC INVOLVEMENT

The public involvement activities will be coordinated through the Army Public Affairs Officer
(PAO) and the WESTON Team’s community relations specialist. WESTON will not make
available or publicly disclose any data or report generated under this contract unless specifically
authorized by the COR or designee. If any person or entity requests information about the subject
of this PWS or work being conducted hereunder, WESTON will refer them to the COR or

designee.

WESTON will provide the necessary support to initiate, schedule, and address public
participation aspects of the project (e.g., preparation of briefings, presentations, fact sheets,
newsletters, and articles/public notices to news media, and notifications to RAB members).
WESTON will request and address public comments consistent with applicable regulatory

drivers.

WESTON will coordinate with the current TAPP contractor and support the RAB meetings as
requested. WESTON will prepare letters, coordinate, assist with right-of-entry (ROE)
documentation and/or court interaction, and schedule public and/or private meetings, as required

for the off-site activities.

WESTON will coordinate with the PTA PAO to update the existing PTA Internet web-based
geographic information system (GIS). This GIS stores and presents the chemical sampling
results and the environmental and GIS layers in an Oracle database. The GIS will include
applicable LUC data.

2.7 SUBCONTRACTOR MANAGEMENT

WESTON has teamed with ARCADIS/Pirnie, an experienced, pre-qualified subcontractor, to
meet the specific needs on this Delivery Order. ARCADIS/Pirnie’s responsibilities will include

the following:
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§ Public involvement activities, including an update of the PTA Community
Involvement Plan.

Work Plan support and development of the UFP-QAPP.

Field activities support.

Implementation of the MC sampling program and data validation.

Risk assessments and R1 Report development support.

Participation at TPP and RAB meetings.

wn W W W W

Other subcontract services that will be used for this project include analytical laboratory, data

validation services, professional land surveyors, and other supply vendors.

2.8 MANAGEMENT OF FIELD OPERATIONS

During field operations, WESTON will work with USACE and PTA to establish a site field
office for RI activities. The SUXOS will serve as the Site Manager for field operations. Field
operation safety and quality will be monitored by the UXOSO and UXOQCS, respectively.
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3. FIELD INVESTIGATION PLAN

3.1 REMEDIAL INVESTIGATION APPROACH

The overall RI approach at the nine PTA MRSs includes the following:

= Develop the data quality objectives (DQOs) through the TPP process.

= Conduct the geophysical surveys using both analog and digital instruments to detect and
delineate the extent of potential MEC. Development of the geophysical surveys included
the use of statistical tools.

= Perform the intrusive investigation of anomalies to evaluate the nature and extent of
MEC.

= Conduct MRS-specific media sampling (soil/sediment) and laboratory analysis to
evaluate MC against the accepted criteria.

= Dispose of the recovered MEC and materials potentially presenting an explosive hazard
(MPPEH).

= Inspect MD and designate as MDAS for turn-in and/or recycling.

= (Collect scrap metal (e.g., cans, nails) for recycling at the end of the project.

= Perform an explosives hazard assessment if MEC is recovered.

= Perform a baseline risk assessment if MC is detected.

= Report results through the TPP process during the RI to gain stakeholder concurrence.
= Update the CSM and Munitions Response Site Prioritization Protocol (MRSPP).

= Submit an RI Report that provides detailed information to support the development of
remedial alternatives as part of an FS.

3.1.1 Achieving MEC and MC Characterization Goals

The analog and DGM surveys will be performed at each of the eight MRSs to characterize the nature
(type) and extent (distribution) of MEC. The MC sampling, which will be conducted to characterize
the nature and extent of MC associated with MEC, is summarized in Section 3.1.2. The geophysical
survey strategies are based on the USACE guidance, Engineering Manual 1110-1-4009 (USACE,
2007). Statistical tools, including UXO Estimator and Visual Sampling Plan (VSP) (PNNL, 2010),
were used in developing the survey design and the coverage necessary to fully characterize each
MRS for MEC. These tools calculate the area that is required for geophysical investigation, ensuring

at a high level of confidence that MEC characterization is achieved without performing full coverage
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surveys across each MRS. The geophysical investigations will include both grids and transects based
on the statistical tool calculations and subsequently tailored to the CSM (including the former
munitions use/MEC release profile, terrain, vegetation, accessibility) for each MRS to achieve the

coverage requirements.

3.1.1.1 Field Sampling Requirements Using UXO Estimator

UXO Estimator was used to develop the field sampling requirements at MRSs with a
homogeneous distribution of MEC. This tool calculates the area requiring investigation based on
the anticipated MEC density, future land use, and the project-specific selected confidence level
(95%). The area calculated by UXO Estimator will be investigated during the RI to be 95%
confident that the MEC density is less than or equal to the density determined from the CSMs.
The investigation areas are randomly distributed across the MRS in order to meet the statistical
requirements of the tool. The calculated investigation areas will be geophysically surveyed using
analog mag and dig and DGM methods. The surveys will be grid- and transect-based, and the
anomalies will be investigated for potential MEC. The results of the investigation will be

reviewed and confirmed using UXO Estimator to ensure that the confidence level is achieved.

3.1.1.2 Field Sampling Requirements Using Visual Sample Plan

The VSP was used to develop the sampling plans for MRSs that have potential MEC releases
whose locations are unknown. The transect spacing and placement is calculated to verify with a
95% confidence level (at a minimum) that a MEC release of a predetermined size and shape is
traversed and detected. These transects are traversed using geophysical surveys. The survey
results are evaluated to identify the areas with increased anomaly density. Additional surveys
may be performed to further delineate potential MEC releases and to evaluate the nature and type

of geophysical anomalies that were detected.
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Table 3-1

Summary of MC Sampling

MRS

Sampling
Approach

Basisfor Approach

1926 Explosion
Radius

PICA-003-R-01

Biased
associated
with MEC

Three potential release mechanisms were identified for MC at this MRS.

Dispersion of bulk TNT through an explosion—Based on a review of IRP data,
TNT and its degradation products are not found throughout the MRS boundary.
Therefore, random sampling for TNT and its degradation products is not proposed.
Through historical site usage—A review of the IRP data from partially collocated
IRP sites does not indicate the widespread presence of explosives in surface soils
throughout the MRS boundary. Therefore, random sampling for MC is not
proposed.

Through association with MEC found at the MRS—If the MEC is not blown-in-
place (BIP), biased sampling is proposed near MEC found during the MMRP RI,
only when field observation indicates that a potential release has occurred (e.g.,
visual evidence of staining, cracked or corroded munitions, the item is not inert).
No MC sampling is proposed for any MEC when the MEC is BIP.

1926 Explosion
Radius — Off-Post

PICA-004-R-01

Biased
associated
with MEC

Two potential release mechanisms were identified for MC at this MRS.

Dispersion of bulk TNT through an explosion—Based on a review of the IRP data,
TNT and its degradation products are not found throughout the MRS boundary.
Therefore, random sampling for TNT and its degradation products is not proposed.
Through association with MEC found at the MRS—If the MEC is not BIP, biased
sampling is proposed near MEC found during the MMRP RI, only when field
observation indicates that a potential release has occurred (e.g., visual evidence of
staining, cracked or corroded munitions, the item is not inert). No MC sampling is
proposed for any MEC when the MEC is BIP.

Former Operational
Areas

PICA-006-R-01

Random
sampling and
biased
sampling
associated
with MEC

Two potential release mechanisms were identified for MC at this MRS.

Through association with MEC found at the MRS—If the MEC is not BIP, biased
sampling is proposed near MEC found during the MMRP RI, only when field
observation indicates that a potential release has occurred (e.g., visual evidence of
staining, cracked or corroded munitions, the item is not inert). No MC sampling is
proposed for any MEC when the MEC is BIP.

Through historical site usage— and because only a limited number of IRP samples
are available within this MRS, random samples will be collected along grids
developed using VSP software.

Lakes
PICA-008-R-01

Biased
associated
with MEC

This MRS consists of two lakes, Picatinny Lake and Lake Denmark, which had
various ranges associated with them. For the land portion of Lake Denmark, biased
MC sampling is proposed. It is assumed that any MC associated with this MRS
would be associated with MEC.

Through association with MEC found at the MRS— If the MEC is not BIP, biased
sampling is proposed near MEC found during the MMRP RI, only when field
observation indicates that a potential release has occurred (e.g., visual evidence of
staining, cracked or corroded munitions, the item is not inert). No MC sampling is
proposed for any MEC when the MEC is BIP.

Inactive Munitions
Waste Pit

PICA-013-R-01

Random
sampling and
biased
sampling
associated
with MEC

Through historical site usage—To the extent possible, MC sampling under the
MMRP will be conducted during the IRP trenching. Random samples will be
collected, developed using VSP software. Samples will only be collected from
native soil, not the fill material, and will be collected from five evenly spaced
locations within the trench. At each location three samples will be collected; two
locations on the sidewalls and one location on the bottom of the trench. All
locations will be field determined based on visual observation.

Through association with MEC found at the MRS—If the MEC is not BIP, biased
sampling is proposed near MEC found during the IRP trenching, only when field
observation indicates that a potential release has occurred (e.g., visual evidence of
staining, cracked or corroded munitions, the item is not inert). No MC sampling is
proposed for any MEC when the MEC is BIP.
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Table31 Summary of MC Sampling (Continued)

Sampling
MRS Approach Basisfor Approach

Inactive Munitions Biased = This MRS consists of the off-post portion of the surface danger zone (SDZ)

Waste Pit - Off-Post | associated associated with a potential range. It is assumed that any MC associated with this

with MEC MRS would be associated with MEC.

PICA-014-R-01 = Through association with MEC found at the MRS — If the MEC is not BIP, biased
sampling is proposed near MEC found during the MMRP RI, only when field
observation indicates that a potential release has occurred (e.g., visual evidence of
staining, cracked or corroded munitions, the item is not inert). No MC sampling is
proposed for any MEC when the MEC is BIP.

Lake Denmark - Off- | Biased = This MRS consists of the off-post portion of the SDZ associated with the ranges at

Post associated Lake Denmark. It is assumed that any MC associated with this MRS would be

with MEC associated with MEC.

PICA-012-R-01 »  Through association with MEC found at the MRS — If the MEC is not BIP, biased
sampling is proposed near MEC found during the MMRP RI, only when field
observation indicates that a potential release has occurred (e.g., visual evidence of
staining, cracked or corroded munitions, the item is not inert). No MC sampling is
proposed for any MEC when the MEC is BIP.

3.1.1

Munitions Constituents Field Sampling Requirements

MC sampling will be performed for six of the MRSs covered under this Work Plan, as briefly

summarized in Table 3-1. The UFP-QAPP (formerly part of the Sampling and Analysis Plan

(SAP)), in Appendix B, presents the MC sampling program and rationale in its entirety for the
PTA MMRP RI. The UFP-QAPP, which will be used to guide the MC sampling teams, outlines

the sampling procedures, types and locations of samples, equipment to be used, standard field

operating procedures, and laboratory methods. For the following MRSs, MC is being addressed
under the IRP and will not be sampled for during the MMRP RI:

Shell Burial Grounds (PICA-010-R-01): MC at this MRS is being addressed under the
IRP. Known as IRP Site PICA-162, this site is currently in the RI/FS phase with an
anticipated approval date of September 2012. Groundwater, surface, and subsurface soil
samples have been collected and analyzed for explosives and metals during the IRP.

Green Pond MRS (PICA-005-R-01): MC at this MRS is being addressed under the IRP.
Known as IRP Site PICA-193, this site is currently in the long-term monitoring (LTM)
phase, with a Record of Decision (ROD) approval date of September 2007. Both surface
water and sediment samples have been collected and analyzed for explosives and metals
during the IRP.

Lakes MRS (PICA-008-R-01): The water portion of this MRS, along with the land
portion of Picatinny Lake, is being addressed under the IRP. Lake Denmark is known as
IRP Site PICA-015, and Picatinny Lake is IRP Site PICA-057. The production buildings
around Picatinny Lake are known as PICA-135. The FS for both water sites was
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submitted in October 2009. Surface water and sediment samples were collected and
analyzed for explosives and metals during the IRP. The RI/FS for the land portion of
Picatinny Lake, which included the collection of groundwater, soil, and sediment
samples, which were analyzed for explosives and metals, was submitted in December
2009.

3.1.2 Data Quality Objectives

The DQOs were developed for each MRS using the EPA QA/G-4HW guidance (2006). The
DQOs are qualitative and quantitative statements that define the type, quantity, and quality of
data necessary to support the decision-making process during the RI. The DQO process follows

seven steps which has been incorporated into the characterization approach for each MRS:

1. Statethe problem: Provide a concise description of the problem.
2. ldentify the decisions: Develop the decision statements to solve the problem.

3. ldentify inputsto the decision: Identify the information and measurements needed to
make the decisions.

4. Define study boundaries: Identify the conditions such as spatial and temporal
boundaries.

5. Develop adecision rule: Qualify the decisions to understand the data needs.
6. Specify tolerablelimitson decision errors. Develop the performance criteria.

7. Optimizethe design: Design an effective data collection strategy based on the previous
steps.

3.1.3 Technical Project Planning

On 10 November 2010, the PTA MMRP RI TPP 1 meeting was held to identify and discuss
project expectations and the DQOs with the project team members and stakeholders. On 28 July
2011, the PTA MMRP RI TPP 2 meeting was held. Representatives from USACE, USAEC,
PTA, EPA, NJDEP, Picatinny Arsenal Environmental Restoration Advisory Board (PAERAB),
WESTON, and ARCADIS/Pirnie participated in the meetings. The final TPP 1 and TPP 2

meeting minutes are provided in Appendix C.
3.1.4 Overarching RI Data Inputs

3.1.4.1 Anticipated MEC

Based on a review of numerous documents, reports, maps (e.g., UXO Finds Map, IRP reports,

and historical information), the following list of MEC potentially used and/or found at PTA
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throughout the years, was developed. Where specific information regarding the type of munitions
is not available (e.g., HE versus practice), it was assumed that all types are potentially present so

that the MC analytical program would capture all associated MC.

= 2.75-in rocket motor

= 3-in projectiles (HE, AP, AP-capped, smoke)

= 3.5-in rocket (high explosive antitank (HEAT), practice)

= 4-in projectile

= 5-in projectile

= 6-in projectile (HE, AP)

= §8-in projectile (HE, AP)

= 14-in projectile (HE, AP, target)

= 20mm projectile (HE Incendiary, HE, AP, practice)

= 37mm projectile (AP, AP-capped, practice, canister)

* 40mm projectile (HE tracer, HE, AP, practice

= 57mm projectile (AP, AP-capped, practice, HE, HEAT, smoke)

=  60mm mortar (HE, practice)

= 106mm (HEAT)

*  90mm projectile (blank, dummy, HE)

= 105mm projectile (HE, HEAT, smoke)

= 106mm projectile (HEAT)

= 122mm projectile

* 152mm projectile (Target Practice — Traced (TP)-T, dummy)

= 155mm projectile (HE, AP, practice)

= 175mm projectile (HE)

= Bomb (demolition, 50-1b, 10001b, 350-1b)

=  Fuzes

= Grenades (hand, rifle, practice, smoke, HE, high explosive dual purpose (HEDP))

= Mines (HEAT, anti-personnel, practice, gravel)

= Mortars (60mm and 81mm; HE, illumination, smoke, practice: 8 lmm; HE, practice:
120mm inert, 4.2-inch HE)

= Pyrotechnics (flares, signals, simulators, obscurant smokes)

3.1.4.2 UXO Finds Map

In 2008, near the end of the SI process, a map was discovered at the Picatinny Safety Office that
provided the locations of munitions found sporadically throughout the portion of PTA located
south of Lake Denmark. This map, along with a listing of MEC found, described/showed the
locations of MEC found from 1986 through 1998, based on the Explosive Ordnance Disposal
(EOD) incident reports. Throughout this Work Plan, this map is referred to as the UXO Finds
Map (see Appendix D). Appendix D also includes a table with details regarding the EOD report
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number, the type(s) of MEC found, and the location of MEC shown on this map. Based on this
map, an additional area (the Former Operational Areas), which was identified in the HRR as an

Area of Interest, was included as an MRS to move forward to the RI Phase.

During the planning process, this map was reviewed to determine whether the information on it
could be used to help guide the characterization approach for the 1926 Explosion Radius MRS
and the Former Operational Areas MRS. Because it is unknown how complete the information is
on this map, it had limited use in determining characterization approaches. However, the
information that this map provides will be important, in conjunction with the RI data to

determine the nature and extent of MEC at PTA.
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3.2 THE 1926 EXPLOSION RADIUS MRS (PICA-003-R-01)

The 1926 Explosion Radius MRS (PICA-003-R-01), which is 1,544 acres in size, consists of the
on-post area within a 1-mile radius around the center of an explosion that occurred in 1926.
Figure 3-1 presents the location of the MRS. Much of this MRS, located in the center of PTA, is
developed and includes portions of downtown PTA and the golf course, as well as several
waterbodies, including the EOD Pond and portions of Green Pond Brook, Fisher’s Pond, North
Basin, and South Basin. In addition, three other MRSs, Green Pond MRS (PICA-005-R-01),
Picatinny Lake of the Lakes MRS (PICA-008-R-01), and the Shell Burial Grounds (PICA-010-
R-01), as well as approximately 40 IRP sites, are partially or wholly located within this MRS.
This MRS does not include off-post property, areas that are within operational ranges, or areas

identified as separate MRSs.

The Lake Denmark Naval Ammunition Depot, which was located on what is currently the eastern
portion of PTA, near Picatinny Lake, was used by the Navy from the late 1800s to the 1960s,
mainly for storage of materials such as HEs, smokeless powder, black powder, and projectiles.
Reportedly, the Navy property contained between 160 and 200 buildings; approximately 40 to 50
of these were used for explosives storage. On 10 July 1926, lightning struck the southwest end of
the depot, setting off a series of explosions. According to a historical report, it was estimated that

2.5 million pounds of the following explosives detonated in the explosion':

= TNT

= 25-pound Navy Mark I bombs, loaded and plugged

=  Mark II, III, IV, and V bombs, each loaded with TNT
= Bomb accessories (e.g., fins, tails)

= Aerial bombs, TNT center section

® 14-inch Class “B,” loaded and fuzed

= ]14-inch AP rounds, loaded and fuzed

= 8-inch shells, loaded and fuzed

= 5-inch shells, loaded and fuzed

! Although not listed in the historical documents, 3-inch, 4-inch, and 6-inch common projectiles are also associated
with the 1926 explosion. These MEC have been found off-post at Mount Hope Quarry either by the quarry
workers during quarry operations or during TCRAs conducted at the Mount Hope Quarry.
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In addition, explosive D (ammonium picrate or Dunnite) burned but did not detonate (Malcolm
Pirnie, 2006; 2008). Nearly everything within a 3,000-foot radius of the explosion center was burned
or otherwise destroyed. Many of the buildings within 4,000 feet of the explosion center were
significantly damaged. Some minor damage, such as broken windows and bulging roofs, was also
reported for buildings farther than 4,000 feet from the explosion center. Unexploded shells were

found up to ¥ mile from the explosion center, and shell fragments were found up to 1 mile away.

Three large craters, two near the south-central portion of the installation and one near the installation
boundary, were created in the explosion and were considered the explosion centers. These three

craters are discussed in this Work Plan as the Shell Burial Grounds MRS (PICA-010-R-01).

In addition to the explosion, two other potential MEC release mechanisms were identified for
portions of this MRS. However, as described below, it was subsequently determined that there is
no MEC release mechanism for the Former Projectile Range, because it was likely used only for

inert projectiles. A separate potential MEC release mechanism is present for the Code 300 Area.

Former Projectile Range—This former range, constructed in 1943, is located within the 1926
Explosion Radius MRS, near the MRS boundary. The range was less than 1 acre in size and
consisted of a covered firing point (Building 622) and a slug butt (Building 646°) near the
northwestern portion of Picatinny Lake adjacent to operational range and numerous buildings. It
is unknown when the range was last utilized; however, it appears to be active on a 1951 aerial
photograph and is overgrown with vegetation on a 1963 aerial photograph. Firing on the range
was directed from west to east. Although no information is available to indicate the specific
types of munitions used on the range, based on the size and configuration of the range (i.e., it is a
short range with a stationary firing point and target), it is assumed that the range was used only

to conduct impact testing of 20mm, 37mm, and 40mm inert projectiles.

Code 300 Artillery Firing and Fragmentation Pattern Testing Area (Code 300 Area)—
According to DoD, Executive Order 11508 Installation Survey Report, Picatinny Arsenal,
Dover, New Jersey, January 1973, in 1973 PTA had 975 acres of land on the northwestern

? The building numbers given for the firing point and slug butt are the former building numbers, which were used
during the time the projectile range was active and are the building numbers given in historical reports. Since
then, the buildings have been reconfigured and renumbered.
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portion of the installation used for the artillery firing of shells up to 155mm, as well as for
fragmentation pattern testing. Although a large portion of the Code 300 Area is located within
operational ranges, portions of it fall within both the 1926 Explosion Radius MRS and the
Former Operational Areas MRS. The firing point and target area are not discussed in the 1973

report, and no other information is currently available regarding this area.

As discussed in Section 3.1.5.2, a UXO Finds Map, which covers MEC finds at PTA from 1986
through 1998, was maintained by PTA’s Safety Office. According to this map, with the
exception of small arms, 141 MEC items were found at 46 locations within the 1926 explosion
radius between 1986 and 1998. Refer to Appendix D for the locations and the list of MEC
found. No MEC is shown on this figure within the Code 300 Area that overlaps the 1926
Explosion Radius MRS. In addition, a review of these data does not indicate the presence of any
potentially unknown impact areas. Twenty-six MEC from 10 locations were likely associated
with the 1926 explosion. Approximately 115 MEC are not associated with the 1926 explosion.
Seventy-four MEC from 16 locations were found adjacent to buildings involved in munitions
manufacturing or storage and 41 MEC were found in 20 separate locations near buildings or

locations where the historical munitions use is unknown.

During a 2008 EE/CA that covered approximately 70 acres within the explosion radius, 96% (43
of 45 items) of the MEC found were associated with the 1926 explosion. Refer to Section 3.2.1.2
for additional information regarding the EE/CA.

3.2.1 Previous Investigations
3.2.1.1 Site Inspection Results

Under the MMRP, an SI was conducted at PTA from 2007 through 2008 to satisfy the CERCLA
process. Field work was not performed in the 1926 Explosion Radius as part of the SI because
the presence of MEC had already been documented through a variety of sources. Because the
Former Projectile Range was a standalone MRS documented in the HRR, and was incorporated
into the 1926 Explosion Radius MRS during the SI, a visual survey for MEC was conducted over
approximately 0.45 acre around the perimeter of the former range. Although a visual survey of

the range was planned, the range was inaccessible during the SI and the field crew conducted the
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survey around the perimeter of the range instead. During the survey, no MEC was identified;
however, MD, including expended trip flares, flare brackets, and flare levers (spoons), were
observed at two locations. None of the MD found is associated with the 1926 explosion;

however, the MD was located within 50 feet of operational range.

Two composite and two grab soil samples were collected from biased locations adjacent to the
MD and analyzed for copper, lead, iron, zinc, and explosives. No explosives were detected above
laboratory reporting limits. All four metals were found at levels that exceeded site-specific
background levels and screening levels.” Because these four soil samples were collected adjacent
to MD that is not associated with the 1926 explosion, the sample results may not be
representative of conditions in the MRS. No other MC activities were conducted at the 1926
Explosion Radius MRS during the SI based on the information from the HRR and the IRP
(Malcolm Pirnie, 2008).

3.2.1.2 Engineering Evaluation/Cost Analysis

In 2008, an EE/CA investigation and removal action for MEC, MPPEH, and MD was conducted
at six areas within the 1926 Explosion Radius MRS Boundary. This work was conducted
because of the suspected presence of MEC in areas with planned construction activities. These
areas, described below, include three parcels within the RCI Military Housing Project properties
(Navy Hill, Fisher’s Pond, and Farley Avenue), as well as the construction footprints for the

CDC, ERF, and the PHS&T:

= RCI Properties:

— Navy Hill—Consists of approximately 45 acres and is located in the northeast portion
of the MRS. At the time of the EE/CA, all three housing properties included
residential and recreational areas.

— Fisher’s Pond—Consists of approximately 0.1 acre and is located in the southern
portion of the MRS.

— Farley Avenue—Consists of approximately 14 acres and is located in the western
portion of the MRS.

3 For the SI, the screening levels used included NJDEP Residential Soil Cleanup Criteria and Region 3 Non-
Industrial Risk Based Criteria.
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= CDC—Was undeveloped land during the EE/CA and consists of 5.2 acres near the center
of the MRS.

= ERF—Was an asphalted parking lot and consists of approximately 0.22 acre on the
eastern portion of the MRS.

= PHS&T—Consists of approximately 6 acres just south of Picatinny Lake near the center
of the MRS. This property was mainly an undeveloped grassy and wooded area;
however, several buildings were present within the construction footprint.

As shown in Table 3-2, a total of 45 MEC items were found in four of the six EE/CA areas.
MEC recovered included the following:

= MK 13 primer

= MK 10 base ignition fuze

= 3-inch MK 3 MOD 7 common projectile

= 6-inch MK 20 MOD 0 common projectile

= 5-inch MK 15 MOD 12 common projectile

= MK 3 base detonating (BD) fuze

* No. 45 PDAI fuze

= Practice BLU 36

= T46E4 bomb adapter booster
The majority of MEC found (43 of 45 items, or 96%) were associated with the 1926 explosion.
The practice BLU 36 and T46E4 bomb adapter booster were not associated with the 1926
explosion. MEC was recovered within 2 feet below ground surface (bgs), with the majority of
items located within the top foot. In addition, approximately 6,380 pounds of MD and
approximately 25,500 pounds of non-munitions related metal waste were also recovered. A
limited number of pre- and post-BIP soil samples were collected from areas where MEC were

found; no explosives were detected at concentrations above the laboratory detection limits

(Malcolm Pirnie, 2010).
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Table 3-2  Summary of EE/CA Results

Number of MEC | AverageMEC Maximum
Number of Associated with Density Depth of MEC
L ocation* Acreage | MEC Found 1926 Explosion (MEC/acre) Found

Navy Hill Housing 43 9 9 0.2 24 inches
Fisher’s Pond 0.1 1 1 10 12 inches
Farley Avenue 14 0 0 0 NA

CDC 55 34 32 6.18 18 inches
ERF 1.0 1 1 1 18 inches
PHS&T 7.0 0 0 0 NA

* With the exception of the southern portion of the Navy Hill Housing and the CDC, the rest of the areas
investigated during the EE/CA are considered disturbed. All areas except Farley Avenue are located within
the inner radius.

3.2.2 Conceptual Site Model

Table 3-3 presents the CSM for the 1926 Explosion Radius MRS. As discussed in Section 3.2,
the Code 300 Area, although encompassed by the 1926 Explosion Radius MRS boundary, also
has a separate potential MEC release mechanism. Therefore, where appropriate, the differences

in the CSM between the Code 300 Area and the entire 1926 Explosion Radius MRS are noted.

Table 3-3 1926 Explosion Radius MRS (PICA-003-R-01) CSM

Profile Type Site Char acterization

Location Profile Areaand Layout

= The 1926 Explosion Radius MRS is 1,544 acres and covers a large portion of
the south-central part of PTA, including the majority of the downtown area.

= The Code 300 Area, which covers approximately 400 acres on the western
portion of the 1926 Explosion Radius MRS, is located on mainly undeveloped
land adjacent to operational range.

Structures

» Hundreds of buildings are located within this MRS as it encompasses the
majority of the buildings and parking lots south of Farley Avenue to an area
close to the northern end of Picatinny Lake. The buildings are used for a variety
of purposes, including manufacturing, storage, testing, R&D, administration,
and military housing.

= Although the Code 300 portion of the 1926 Explosion Radius MRS is not as
developed as the remainder of the MRS, some buildings, mainly used for
manufacturing, are present.

Boundaries

= The 1926 Explosion Radius MRS is bordered to the south by 4th Street, to the
east by the installation boundary, and to the west by the ridgeline of Green Pond
Mountain. It is located approximately 1,000 ft (305 meters) south of the
northern end of Picatinny Lake.
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Table 3-3 1926 Explosion Radius MRS (PICA-003-R-01) CSM (Continued)

Profile Type Site Char acterization

Utilities

= The utilities servicing the buildings within the MRS include electricity, drinking
water, sewer, telephone/communications, and aboveground steam pipes that
provide heat for the buildings on the installation.

Security

= Access to the installation is restricted to two entrances (Main Gate and Mount
Hope Entrance) although access to the majority of the 1926 Explosion Radius
MRS, including the Code 300 Area, is not restricted once on the installation.
Some sections of the 3500 Area are not fenced.

Land Use and Current Land Use

Exposure Profile » This MRS has hundreds of buildings used for various purposes, including
manufacturing, storage, testing, R&D, administration, and housing. The MRS
also contains parking lots, recreational areas, and undeveloped property.
Portions of this MRS contain habitat used by state and/or federal threatened
and/or endangered species.

= PTA has existing institutional controls (ICs) and LUCs in place including, but
not limited to, issuing safety permits for work on PTA, conducting UXO
construction support, as required, during intrusive work, and requiring
appropriate personnel to attend a safety course(s). A LUC Plan, which addresses
the interim actions at MRSs, is currently being prepared for PTA under a
separate program.

Potential Future Land Use

= A significant amount of development is planned for PTA in both the short and
long term. Because large portions of downtown PTA, as well as numerous
buildings, are located within the 1926 Explosion Radius MRS, it is assumed that
much of the proposed development, detailed below, will also occur within this
area (Parsons, 2007a, 2007b).
— Over 200 existing buildings will be demolished and numerous new buildings

will be constructed throughout the installation.
— Selected roads in the downtown area will be improved and widened.
— Additional general improvements (e.g., pave roads, add curbs, and improve
parking lots).

= The potential future use of the Code 300 Area is the same as the current use.

Human Receptors

= The potential receptors include PTA personnel, residents, contractors (utility
workers, construction workers), visitors, recreational users, and trespassers.

Ecological Profile Degr ee of Disturbance

= The degree of disturbance is high because the majority of the site is developed
or planned for construction or enhancement.

» The degree of disturbance within the Code 300 Area is low, as much of this area
is undeveloped land adjacent to operational ranges.

Wetlands

= Although the majority of this MRS is developed, there are some undeveloped
areas consisting of wetlands, lakes, ponds, and streams.

* No wetlands have been identified within the Code 300 Area.
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Table 3-3 1926 Explosion Radius MRS (PICA-003-R-01) CSM (Continued)

Profile Type Site Char acterization

Ecological Habitat and Receptors

= Patches of forest, wetlands, and lakes used by state threatened and endangered
plants and animals are present in this MRS. The MRS is located in both a
Highlands Preservation Area and a Highlands Planning Area.

= General information on ecological habitat and receptors at PTA is presented in
Table 1-1 and Section 8.2.

Cultural Resource Cultural, Archaeological, and Historical Resour ces

Profile = A total of 108 potential and/or known historical archaeological sites and 27

potential and/or known prehistoric sites have been identified across the

installation (Picatinny Environmental Affairs, 2011; and Chugach Industries,

2008) and the PTA Administration and Research District in downtown PTA is

identified by the New Jersey Historic Preservation Office (NJHPO) as a cultural

resource.
= No cultural, archaeological, or historical resources have been identified within
the Code 300 Area.
Munitions/Release Munitions
Profile = The munitions associated with this MRS include:

— 25-pound Navy Mark I bombs.
— Mark II, III, IV, and V bombs, each loaded with TNT.
— Bomb accessories (e.g., fins, tails).
— Acrial bombs, TNT center section.
— l4-inch Class “B.”
— l4-inch AP rounds.
— 3-inch, 4-inch, 5-inch, 6-inch, and 8-inch projectiles.
— BD fuzes.

= Munitions associated with the Code 300 Area include all of the above MEC, as
well as shells up to 155mm.

Release M echanisms

= The entire MRS has a release mechanism associated with a series of explosions
at a storage magazine. In addition, as shown on the UXO Finds Map, munitions
not related to the 1926 explosion have been found within the MRS boundary,
indicating the potential for munitions to have been discarded in this area.

= The Code 300 Area also has a release mechanism associated with munitions
firing and testing.

MEC Density

= Based on the EE/CA and TCRA investigations, MEC density is known to vary
across the MRS. During the EE/CA, MEC was typically found within the inner
radius in the undisturbed areas (e.g., areas without construction) at an
approximate average density of 3 MEC/acre. The actual MEC density found
within the inner radius during the previous investigations was approximately 6
MEC/acre near the explosion center (e.g., see the CDC EE/CA and Tilcon
Quarry TCRA III results) and approximately zero MEC/acre at a distance of 0.5
mile from the explosion center (e.g., see the Tilcon Quarry TCRA II results). No
MEC was found in the outer radius during the previous investigations, but at
least one MEC was found during construction support activities. Therefore, the
MEC density in the outer radius is anticipated to be less than 0.5 MEC/acre.

* No information regarding MEC density is available for the Code 300 Area. On
the UXO Finds Map, no MEC is identified within the 1926 Explosion Radius
Code 300 Area.
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Table 3-3

1926 Explosion Radius MRS (PICA-003-R-01) CSM (Continued)

Profile Type

Site Char acterization

Munitions Debris

= A historical report on the 1926 explosion indicates that shell fragments were
found up to 1 mile away from the explosion center. The presence of MD was
confirmed during the EE/CA when 6,380 pounds of MD were found in 133 of
the 353 investigated grids.

Associated Munitions Constituents
= The following MC is potentially associated with MEC at this MRS:

— 2-Amino-4,6-dinitrotulene (2-AM-4,6-DNT), 4-Amino-2,6-dinitrotulene (4-
AM-2,6-DNT), 2.4-dinitrotoluene (2,4-DNT), 2,6-dinitrotoluene (2,6-DNT),
Hexahydro-1,3,5-trinitro-1,3,5-triazine ~ (RDX),  Nitroglycerin  (NG),
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine ~ (HMX),  Pentaerythritol
tetranitrate (PETN), Tetryl, 2,4,6-Trinitrophenol (2,4,6-TNP, aka picric acid)
2,4,6-Trinitrotulene (2,4,6-TNT), Aluminum (Al), Antimony (Sb), Barium
(Ba), Cadmium (Cd), Copper (Cu), Lead (Pb), Manganese (Mn), Strontium
(Sr), Zinc (Zn)

= For additional information regarding MC potentially associated with this MRS,
refer to Attachments 2 and 3 in the UFP-QAPP (Appendix B).

Transport Mechanisms/Migration Routes
» The primary transport mechanisms identified for the 1926 Explosion Radius
include the following:

— Soil Disturbance: The current degree of disturbance is relatively high, as the
area is developed and building construction/maintenance and utility
maintenance may require intrusive activities. A significant amount of future
development is planned in this area, and this development could uncover
potential MEC or MC in the surface or subsurface soil. MC may be released
as respirable particulates in air during future construction or otherwise
intrusive activities.

— Erosion: Soil erosion may uncover MEC. MC adsorbed to soil particles may
migrate in surface water runoff from the surface soil to nearby water bodies.
Migration of dissolved MC is of lesser concern, as the MC has low water
solubilities.

— Frost Heave: Periodic, alternating freezing and thawing during the winter
may uplift MEC from the soil subsurface to the soil surface.

— Infiltration: Based on the soil types associated with the 1926 Explosion
Radius MRS, the potential exists for MC to migrate from one environmental
medium to another (surface to subsurface soil to groundwater) through the
infiltration of percolating precipitation. However, this is a minor migration
pathway, as the MC is relatively immobile and has low water solubilities.

— Recharge and Discharge: Groundwater may discharge to water bodies, and
surface water may recharge groundwater depending on the time of year,
rainfall/snowmelt amounts, and location within the MRS. However, this is a
minor migration pathway, as the MC is relatively immobile and has low
water solubilities.
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Table 3-3 1926 Explosion Radius MRS (PICA-003-R-01) CSM (Continued)

Profile Type Site Characterization

Pathway Analysis

= MEC - Exposure pathways are considered complete, because MEC has been
found within this MRS. Complete exposure pathways exist for PTA personnel,
PTA residents, and contractors/visitors who may contact, via handling or
treading underfoot, MEC in surface soil or surficial sediments of the water
bodies within the 1926 Explosion Radius MRS. Complete exposure pathways
exist for biota that may contact MEC in surface soil or surficial sediments and
that may nest or burrow at the site and thereby contact MEC in subsurface soil.
Complete exposure pathways also exist for contractors who may need to access
underground utilities in the subsurface soil or may perform intrusive work
during future construction activities.

= M C — Exposure pathways are considered potentially complete, because it has
not been established that MC is present at concentrations of concern. Potentially
complete exposure pathways exist for PTA personnel, PTA residents, and
contractors/visitors who may contact MC in surface soil. Potentially complete
exposure pathways also exist for contractors who may contact MC in subsurface
soil or subsurface sediment while accessing underground utilities or performing
intrusive work during future construction activities. Potential exposure routes
include incidental ingestion, dermal contact, and (for soil) inhalation of dust.
Contractors may also contact MC via dermal contact with surface water.
Potentially complete exposure pathways exist for biota that may contact MC in
surface soil and that may nest or burrow at the site and may contact MC in
subsurface soil. Aquatic and semi-aquatic receptors may contact MC in surface
water and sediment of wetlands, lakes, ponds, and streams. Potential
groundwater exposure pathways are not addressed in this RI, as all groundwater
within PTA is addressed under the IRP.
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3.3 1926 EXPLOSION RADIUS — OFF-POST MRS (PICA-004-R-01)

The 1926 Explosion Radius — Off-Post MRS (PICA-004-R-01), which is 838 acres in size,
consists of the off-post area within a 1-mile radius of the explosion centers associated with the
1926 Lake Denmark Naval Ammunition Depot explosions. The MRS, which has seven property
owners, consists of vacant land and commercial property. Mount Hope Quarry, owned and
operated by Tilcon, New York, Inc. (Tilcon), covers approximately 50% of this MRS.
Figure3-2 presents the location of the MRS. From 2001 through 2009, 16 MEC items
associated with the 1926 explosion were found during quarry operations, either on the conveyor
belt or at undocumented locations. Because of the presence of MEC at the quarry, the following

TCRASs have been conducted:

» TCRA I — Conducted from December 2006 to March 2007 on 22 acres along the
northwestern portion of the quarry.

» TCRA II — Conducted from May 2008 to June 2008 on an additional 22 acres along the
northeastern portion of the quarry.

» TCRA III - Conducted from December 2009 to March 2011 to the west of TCRA I due
to notification by Tilcon that quarry operations would continue in the northwestern
portion of the quarry. This TCRA was conducted on a soils pile, on the soil underneath
the pile, and in an area south/southwest of the pile. Additional information regarding
these TCRAs is provided in Sections 3.3.1.2, 3.3.1.3 and 3.3.1.4.

3.3.1 Previous Investigations
3.3.1.1 Site Inspection Results

During the SI, a visual survey of approximately 15 acres, which covered property owned by all seven
property owners, was conducted. During the visual survey, no MEC or MD was identified. No MC
activities were conducted at the 1926 Explosion Radius — Off-Post MRS during the SI because the
on-post IRP data were used to evaluate this MRS (Malcolm Pirnie, 2008).

3.3.1.2 Time Critical Removal Action |

From December 2006 to March 2007, a TCRA was performed for 22.6 acres of the Mount Hope
Quarry where Tilcon planned future quarrying activities. The purpose of the TCRA was to reduce

the imminent safety hazard presented to the Mount Hope Quarry site employees because of the
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potential presence of MEC. The TCRA involved 100% coverage with DGM surveys and
intrusive investigations across the site. Altogether, 25 MEC items were recovered, which equates
to 1.11 MEC/acre. In addition, 3,775 pounds of MD and non-munitions related debris, and 1,583
pounds of scrap metal were recovered. MEC recovered included 5-inch and 6-inch projectiles (21
containing HE) and all were consistent with the munitions associated with the 1926 explosion.
Fourteen items were found less than 1 foot bgs, nine items were found between 1 to 2 feet bgs,
and two items were found at depths greater than 2 feet (26 inches and 48 inches) (Malcolm Pirnie,

2007).

3.3.1.3 Time Critical Removal Action Il

From May 2008 to June 2008, TCRA II was performed for an additional 22 acres within the
quarry. The MEC investigation involved mag and dig operations over 100% of the site. No MEC
was located during the TCRA II; however, approximately 600 pounds (131 items) of MD were

found and approximately 1,581 pounds of scrap metal were recovered (Malcolm Pirnie, 2009).

3.3.1.4 Time Critical Removal Action Il

TCRA III was conducted in phases from December 2009 to March 2011. It consisted of the

following:

* Soil pile removal and clearance in December 2009.

= Completion of the soil pile removal and a removal action beneath the pile from January
to March 2010.

= Removal action of 2.6 acres of native soil (outside of the soil pile footprint) in May/June
2010.

= Completion of the native soil removal action (1.7 acres) in February/March 2011.

During the intrusive operations, 39 MEC were recovered, which equates to 9.1 MEC/acre. MEC
recovered included 4-, 5- and 6-inch common projectiles and BD fuzes, which were consistent
with the munitions associated with the 1926 explosion. In addition, approximately 6,400 pounds
of MD and 1,300 pounds of scrap metal were recovered. MEC were typically found at less than 2
feet bgs.
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3.3.2 Conceptual Site Model

Table 3-4 presents the CSM for the 1926 Explosion Radius — Off Post MRS.

Table 3-4 1926 Explosion Radius — Off-Post MRS (PICA-004-R-01) CSM

Profile Type Site Char acterization
L ocation Profile Area and Layout
= The 1926 Explosion Radius — Off-Post MRS covers 838 acres and is located
outside the eastern boundary of PTA. Mount Hope Pond and portions of
Mount Hope Lake are located within the MRS boundary.
Structures
= Structures located within this MRS include commercial businesses and their
associated buildings including those structures associated with the
operations of Tilcon Quarry. In addition, public utility towers, large piles of
cultural debris, and a stonewall were observed during the visual survey.
Boundaries
= This MRS is bordered by PTA to the north and west, Mount Hope Lake to
the south, and vacant land to the east.
Utilities
= The utilities servicing the buildings in this MRS are assumed to include
electricity, drinking water, sewer, and telephone/communications. Public
electric lines are located in the southern portion of the MRS. The locations
of other utilities are unknown.
Security
= The MRS is located outside the secured PTA boundary. With the exception
of the quarry, which has a guarded gate at the main entrance and signs
posted along the perimeter of the property, the off-post properties are not

secured.
Land Use and Current Land Use
Exposure Profile = The MRS contains vacant land and several businesses, including Mount

Hope Quarry, which comprises approximately 80% of the MRS.
= The current land use is industrial and recreational with some vacant land.
Potential Future Land Use
= During the SI, the property owners have indicated there are no future plans
to change the current land use.
= In February 2007, Lieutenant Colonel Skelton, the Garrison Commander at
the time, sent a letter to each of the off-post property owners regarding the
munitions-related investigations being conducted by the Army. Included
with the letter was a map identifying areas that could potentially contain
munitions or MC, along with a fact sheet about the project, the MMRP
process, and what steps to take if UXO are found. Each property owner was
contacted via phone to ensure that they did not have any questions/concerns
about the project.
= Note. During the RI, the land owners again will be asked about future land
use plans.
Human Receptors
= Potential receptors include quarry personnel, other workers (e.g., workers
associated with other businesses, contractors, utility workers), visitors,
recreationists (e.g., hunters, fishermen), and trespassers. Recreational use on
Mount Hope Lake includes camping and fishing.
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Table 3-4 1926 Explosion Radius — Off-Post MRS (PICA-004-R-01) CSM
(Continued)

Profile Type Site Char acterization
Ecological Profile Degr ee of Disturbance
= The degree of disturbance is high because the majority of this MRS is a
quarry.
Wetlands

= Patches of wetlands are present in this MRS, mainly near Mount Hope Lake.
Ecological Habitat and Receptors
= Both forested and wetland areas are present in the MRS. No specific
ecological receptors are identified; however, according to NJDEP’s i-Map
Landscape Project layer, the MRS contains habitat with at least one
occurrence of a state-threatened species.
= General information on ecological habitat and receptors at PTA is presented
in Table 1-1 and Section 8.2.
Cultural Resource Cultural, Archaeological, and Historical Resour ces
Profile = The Mount Hope Mine Historic District and the Ford-Faesch Manor House,
both located on Mount Hope Road, have been identified by the NJHPO as
historic places, and the bed of the Mount Hope Mine Railroad, which runs
through the site, is identified by NJHPO as a cultural resource.
Munitions/Release Munitions Types
Profile = The munitions associated with this MRS include:
—  25-pound Navy Mark I bombs.
— Mark II, III, IV, and V bombs, each loaded with TNT.
— Bomb accessories (e.g., fins, tails).
— Aerial bombs, TNT center section.
—  14-inch Class “B”.
—  14-inch AP rounds.
—  3-inch, 4-inch, 5-inch, 6-inch, and 8-inch projectiles.
— Base-detonating (BD) fuzes.
Release M echanisms
= Series of explosions at a storage magazine.
Maximum Probable Penetration Depth
= Munitions were not fired or tested in this area, thus the standard penetration
depth calculation is not applicable. Munitions at the MRS would likely be
below the surface because of the explosion and potential burial, but not from
penetration.
MEC Density
= Prior to any TCRA activities, 16 MEC were found by quarry workers at
Mount Hope Quarry; these finds were reported to the PTA EOD. During
TCRA activities to date, 64 MEC have been found at the quarry. MEC have
been found only during TCRAs I and 111, which were conducted at locations
much closer to the explosion center than the area cleared under TCRA 1II.
During previous investigations, the MEC density appears to be between zero
(e.g., Tilcon TCRA II) to six MEC/acre (e.g., CDC, EE/CA and Tilcon
Quarry TCRA III) on the western boundary of the MRS and approaches 0
MEC/acre approximately 0.5 mile from the explosion centers.
Munitions Debris
= Thousands of pounds of MD have been found and removed during the three
TCRA investigations at the Mount Hope Quarry.
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Table 3-4 1926 Explosion Radius — Off-Post MRS (PICA-004-R-01) CSM
(Continued)
Profile Type Site Char acterization

Associated Munitions Constituents
= The following MC are potentially associated with MEC associated with this
MRS:

2-Amino-4,6-dinitrotulene (2-AM-4,6-DNT), 4-Amino-2,6-dinitrotulene
(4-AM-2,6-DNT), 2,4-dinitrotoluene (2,4-DNT), 2,6-dinitrotoluene (2,6-
DNT), Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), Nitroglycerin
(NG), Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX),
Pentaerythritol tetranitrate (PETN), Tetryl, 2,4,6-Trinitrophenol (2,4,6-
TNP, aka picric acid), 2,4,6-Trinitrotulene (2,4,6-TNT), Aluminum (Al),
Antimony (Sb), Barium (Ba), Cadmium (Cd), Copper (Cu), Lead (Pb),
Manganese (Mn), Strontium (Sr), Zinc (Zn)

= Refer to Attachments 2 and 3 in the UFP-QAPP (Appendix B) for
additional information.

Transport Mechanisms/Migration Routes
= The primary transport mechanisms identified for the MRS include:

Soil Disturbance: At Mount Hope Quarry, the current degree of
disturbance is high. The quarry’s process for obtaining rock for the
crusher includes removing vegetation, scraping away the overburden,
and removing the rock by detonation. The degree of disturbance for the
areas of the site located outside the boundaries of the Mount Hope
Quarry operation is relatively low, as the area is not densely populated.
In addition, a large portion of the site is located in the Highlands
Preservation Area, and major development in the Highlands
Preservation Area is restricted and regulated.

Erosion: Soil erosion may uncover MEC. MC adsorbed to soil
particles may migrate in surface water runoff from the surface soil to
Mount Hope Lake or Mount Hope Pond. Migration of dissolved MC is
of lesser concern, as the MC has low water solubilities.

Frost Heave: Periodic, alternating freezing and thawing during the
winter may uplift MEC from the soil subsurface to the soil surface.
Infiltration: Based on the soil types associated with the MRS, the
potential exists for MC to migrate from one environmental medium to
another (surface to subsurface soil to groundwater) through infiltration
of percolating precipitation. This applies to the Rockaway sandy loam
and is likely not applicable to the rock outcrop areas. However, this is a
minor migration pathway, as the MC is relatively immobile and has low
water solubilities.

Recharge and Discharge: Groundwater may discharge to water
bodies, and surface water may recharge groundwater, depending on the
time of year, rainfall/snowmelt amounts, and location. However, this is
a minor migration pathway for MC, as the MC is relatively immobile
and has low water solubilities.
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Table 3-4 1926 Explosion Radius — Off-Post MRS (PICA-004-R-01) CSM
(Continued)

Profile Type Site Char acterization
Pathway Analysis

= MEC—Exposure pathways are considered complete, because MEC has
been found within this MRS. Complete exposure pathways exist for the
Tilcon Quarry personnel who may contact, via handling/treading underfoot,
MEC in the surface and subsurface soil. Complete exposure pathways exist
for the workers/visitors and the recreationists/trespassers who may contact
MEC in surface soil or surficial sediment and in the subsurface soil or
sediment for contractors or utility workers performing intrusive work. The
exposure pathways are complete for biota that may contact MEC in the
surface soil during feeding and nesting activities and in subsurface soil
during burrowing. Potentially complete exposure pathways exist for the
aquatic and semi-aquatic ecological receptors that may contact MEC in the
surficial sediments of Mount Hope Lake or Mount Hope Pond.

= M C—Exposure pathways are considered potentially complete, because it
has not been established that MC is present at concentrations of concern.
Potentially complete exposure pathways exist for Mount Hope Quarry
personnel, residents, and contractors/visitors who may contact MC in
surface soil. Potentially complete exposure pathways also exist for
contractors who may contact MC in subsurface soil or subsurface sediment
while accessing underground utilities or performing intrusive work during
future construction activities. Potential exposure routes include incidental
ingestion, dermal contact, and (for soil) inhalation of dust. Recreationists on
Mount Hope Lake and contractors accessing underground utilities may
contact MC through dermal contact with surface water. Potentially complete
exposure pathways exist for biota that may contact MC in surface soil and
that may nest or burrow at the site and may contact MC in subsurface soil.
Aquatic and semi-aquatic receptors may contact MC in surface water and
sediment of Mount Hope Lake or Mount Hope Pond. While potential MC
transport/migration routes from soil to groundwater were identified above,
exposure to MC in groundwater is not expected, because the MC has low
water solubilities.
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3.3.3 Characterization Approach for the 1926 Explosion Radius (On-Post and
Off-Post)

Although the 1926 Explosion Radius has been designated as two separate MRSs, the 1926
Explosion Radius MRS and 1926 Explosion Radius — Off-Post MRS, the division is because of
ownership differences and not due to technical issues. As discussed previously, with the
exception of the presence of a former projectile range and the Code 300 Area artillery firing
range within the on-post MRS, the release mechanisms for the 1926 Explosion Radius MRS and
1926 Explosion Radius — Off-Post MRS are the same. Therefore, the two sites will be

investigated as one site and are discussed as such in the DQOs.

Former Projectile Range— No separate MEC investigation is planned for the Former Projectile

Range during the RI because the probability of a release of MEC from the Former Projectile
Range is extremely low. However, as the Former Projectile Range lies within the outer radius of
the 1926 Explosion, it is possible that MEC exists at the Former Projectile Range because of the
explosion and it will therefore be included in the general MEC evaluation of the 1926 Explosion
Radius MRS. The probability that the MEC density at the range is increased over that expected
from the explosion is low because the use of HE rounds would have presented a safety hazard to
personnel due to the short distance between the firing point and the slug butt (approximately 100
feet) and due to the presence of numerous buildings near the range. Therefore, it is assumed that
the site was used only for testing smaller diameter, likely inert projectiles (e.g., 20mm, 37mm,

and 40mm inert projectiles).

Code 300 Area—Because the Code 300 Area, which is located on-post, has an additional release

mechanism, the investigation protocol for this area is slightly different than that employed for the

rest of the 1926 Explosion Radius MRS and will be discussed separately.

Problem Statement: Because of the 1926 explosions, MEC, MPPEH, and MD were strewn from
the center of the explosions (i.e., the Shell Burial Grounds MRS) to approximately 1 mile from
the center of the explosions. Information regarding MEC, MPPEH, and MD found to date within
the explosion radius is available from an EE/CA, conducted on-post, and from three TCRAs,
conducted off-post at the quarry, as well as through information obtained from PTA's Safety
Office regarding MEC finds on the installation between 1986 and 1998. As this information does
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not adequately characterize the entire explosion radius, the anomaly and the MEC density and
distribution across the explosion radius are unknown. Although no information is available
regarding MEC that may be present within the Code 300 Area, it is possible the MEC density is

greater than that expected from the 1926 explosion due to potential artillery testing activities.

| dentified Decisions. Previous investigations within the MRS (e.g., the EE/CA, TCRAs, and SI)
suggest that MEC may be present only within 0.5 mile of the explosion centers. Therefore, the
explosion radius has been divided into an inner and outer radius. The inner radius covers the area
within 0.5 mile of the explosion centers. The outer radius encompasses the area from 0.5 to 1 mile
of the explosion centers. Figure 3-3 provides the results from the previous investigation/removal

activities in the MRSs. The primary decisions being addressed at this MRS include:

= Determine the density and depth of MEC within the inner and outer radii.

= Determine whether a MEC release is present within the Code 300 Area from historical artillery
firing practices. If MEC is present, determine the nature and extent of the MEC release.

I nputs to the Decisions. Several inputs will be required during the RI to support the decisions:

= VSP input parameters for the Code 300 Area were based on historical information.
According to DoD, Executive Order 11508 Installation Survey Report, Picatinny Arsenal,
Dover, New Jersey (January 1973), artillery testing activities were performed for artillery
up to 155mm in the Code 300 Area. No further information is available regarding this
area, in any known historical report for PTA. Because the exact types and the quantity of
projectiles used are unknown, as a conservative measure, a 57mm projectile was assumed
due to the relatively small hazard fragmentation distance (HFD). Therefore, the smallest
MEC release for the Code 300 Area is based on a 57mm projectile. No known target
exists in the Code 300 Area; therefore, conservative assumptions about the shape, size,
and nature of a potential target area have been used. The shape is assumed to be a 243-ft
radius circle (based on 1.5 times the HFD of a 57mm projectile) and low anomaly
densities (e.g., 40 anomalies/acre) have been assumed. Table 3-5 presents the parameters
for the Code 300 Area. The transect distance and area coverage requirements presented in
Table 3-5 apply to the Code 300 Area that lies within the 1926 Explosion Radius.

= Density transects (e.g., GPS locations of surface and subsurface anomalies; surface MEC,
MPPEH, and MD; and the traversed transects) will be traversed within the Code 300
Area by the UXO technicians to determine the anomaly density and distribution.

= Digital and analog geophysical data will be collected in the inner and outer radii (as well
as within the Code 300 Area). The DGM data will be evaluated and targets selected for
the intrusive investigation using the anomaly selection criteria discussed in Section
3.15.7.4, while all detected analog anomalies will be investigated to determine the nature
and extent of MEC and MPPEH within these areas.
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Table 3-5  VSP Parameters and Coverage Requirements for the Code 300 Area

VSP Parameter VSP Input and Cover age Requirements
Munitions Response Site Code 300 Area located within 1926 Explosion Radius (PICA-003-R-01)
Shape of Target Area Circular
Target Area of Interest 243-ft radius (based on 1.5 times the HFD of a 57mm projectile)
Anomaly Density Indicator 40 anomalies/acre
Background Anomaly Density 10 anomalies/acre
Transect Width 10 ft (physical transect width)
Transect Spacing 193 ft (203 ft on centers)
Transect Distance 3.4 miles
Transect Area 4.2 acres (4.5% coverage for Code 300 Area)

Study boundaries: Three horizontal study boundaries have been identified:

= Inner radius — Includes the area within a 0.5-mile radius of the explosion centers. This
excludes the operational range areas, the Shell Burial Grounds and Green Pond MRSs, as
well as the areas previously investigated during the EE/CA or TCRAs.

= Quter radius — Includes the area between a 0.5 and 1-mile radius of the explosion centers.
This excludes the operational range areas and the Green Pond MRS, as well as the areas
previously investigated during the EE/CA or TCRAs.

= Code 300 Area — Includes the area identified in the 1973 report as being used for
“artillery firing of shells up to 155mm and fragmentation pattern testing.” This excludes
the areas that fall outside the 1926 Explosion Radius MRS and the operational range
areas.

The boundaries for the 1926 Explosion Radius MRS, 1926 Explosion Radius — Off-Post MRS,
inner and outer radii, and 300 Code Area, as well as the boundaries of the EE/CA and the TCRA 1

through III investigations are shown in Figure 3-1.

Physical constraints on the investigation include, but are not limited to, the following:

* Temporal: The presence of threatened and/or endangered species (e.g., avoiding an area
during the breeding season).

= PTA's mission: Coordination with PTA will be required to ensure that the sampling
activities do not interfere with PTA's activities.

= Vegetation: Certain areas of the installation are marshy or heavily overgrown with
vegetation. Sampling in these areas will be restricted to colder months when the ground is
frozen and/or the vegetation has died back.
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=  Weather conditions.
= Access: Rights of entry will be required for sampling at the off-post MRSs.
= Topography and other physical conditions.

Decision Rules: The purpose of this step is to integrate the outputs from the previous steps into a
statement that defines the conditions that would cause the decision-maker to choose among
alternative actions. For this RI, the decision rules are:

= [If anomalies are found within the Code 300 Area, then their density and distribution will
be defined.

= [f surface MEC is found during the investigation, then the type and density of the surface
MEC will be defined for both the inner and outer radii.

= [If subsurface MEC is found during these investigations, then the type, depth, and density
of the subsurface MEC will be defined within the inner and outer radii.

Tolerable Limits on Decision Errors. The probability of decision errors can be controlled by
adopting a scientific approach. In this approach, the data are used to select between one
condition of the environment (the null hypothesis, H,) and an alternative condition (the
alternative hypothesis, H,). The null hypothesis is treated as the baseline condition that is
presumed to be true in the absence of strong evidence to the contrary. This feature provides a
way to guard against making the decision error that the decision-maker considers to have the
more undesirable consequences. A decision error occurs when the decision-maker rejects the null
hypothesis when the null hypothesis is true (Type I decision error) or fails to reject the null
hypothesis when the null hypothesis is false (Type II decision error). The consequences of a
Type I decision error could include unnecessarily incurred project costs associated with
additional investigation. The consequences of a Type II decision error could include increased

risks to receptors.

H, for the 1926 Explosion Radius MRS is that the RI activities will confirm the results of the
previous investigations and that MEC due to the 1926 explosion (both on- and off-post) is
restricted to the 0.5-mile inner radius. The decision errors associated with this H, are that there is
MEC due to the 1926 explosion in the outer radius when there is not (Type I), and that there is
no MEC due to the 1926 explosion in the outer radius, when there is (Type II). If H, is rejected
because MEC is identified in the outer radius, then the actual MEC density within the outer
radius may be higher than the assumed MEC density used as an input in UXO Estimator. This
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could result in several outcomes, depending on numerous factors including, but not limited to,
the type of MEC found (e.g., manufactured before or after 1926) and the location of the MEC
found (e.g., on- or off-post). The outcomes could include revising the CSMs, re-evaluating the
input and output statistical parameters in UXO Estimator, and/or additional investigations. The

ultimate outcome will be determined based on an assessment of the historical and new data.

The H, for the Code 300 Area is that the MRS does not contain a MEC impact area due to
historical artillery firing and not necessarily individual MEC. The H, is based on the lack of
historical records that indicate a dedicated range and impact area existed and the lack of MEC
finds within the Code 300 Area. The decision errors associated with this H, are concluding that
there is a MEC impact area within the Code 300 Area when there is not (Type I) and concluding
that there is no MEC impact area within the Code 300 Area when there is (Type II). If H, is
rejected based on the identification of a potential MEC impact area (e.g., anomaly densities
significantly greater than the background anomaly density over a large area) within the Code 300
Area, then intrusive investigations will be performed within the potential MEC impact area to
determine the nature of the anomalies. If potential impact areas are not identified in the Code 300
Area, no additional intrusive investigations will be conducted in the Code 300 Area, with the
exception of the intrusive investigations associated with the grids within the outer radius that

happen to fall within the Code 300 Area.

Sampling Design: DGM grid surveys will be performed using a Geometrics EM61-MK2
electromagnetic (EM) induction sensor and analog grid surveys will be performed using either
the Schonstedt GA-52 or the Vallon, or equivalent all metals sensor. The quantity of grids
required to ensure at a 95% statistical confidence level that the MEC densities within the outer
and inner radius are less than 0.5 and 3.0 MEC/acre, respectively, was determined using UXO
Estimator. The 3.0 MEC/acre density for the inner radius is based on previous investigations
(e.g., the RCI Housing EE/CA and the Tilcon Quarry TCRA) in which the MEC density in
undisturbed areas ranged from 0 and 6 MEC/acre, for an average of 3.0 MEC/acre. Using the
assumption that the outer radius has < 0.5 MEC/acre and the inner radius has 3 MEC/acre, UXO
Estimator established that approximately 6 acres of grids are needed in the outer radius and 1
acre of grids is required in the inner radius. For both radii, the grids will be 50 feet by 50 feet and

will be randomly distributed across the areas that have not been investigated previously through
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either the EE/CA or the TCRAs. DGM grids will be collected in accessible areas, while analog
grids will be performed in areas of dense vegetation. The DGM data will be processed and
evaluated to determine which targets meet the anomaly selection criteria for intrusive

investigation. All detected analog anomalies will be investigated.

Within the Code 300 Area, density transect data will be collected in addition to the grids
proposed for the inner and outer radii, to detect anomaly density and distribution across the Code
300 Area and to determine whether potential impact areas are present. The transect data will be
collected by UXO technicians using the Vallon hand-held or equivalent all metals sensor. The
Vallon or equivalent all metals sensor is being used due to the known magnetic rocks at PTA
because this sensor is much less sensitive to magnetic rocks than magnetometers such as the
Schonstedt. No anomalies will be intrusively investigated along the density transects. The
position of all identified surface MEC/MPPEH/MD and subsurface anomalies will be recorded in
a handheld Global Positioning System (GPS) unit (e.g., Trimble GeoXT or Garmin). The density
transects were designed in VSP using the inputs shown in Table 3-5 and are spaced 203 feet
apart (on centers) for a total of 7 miles of transects. The anomaly data from the density transects
will be imported into VSP and evaluated using the Geostatistical Mapping of Anomaly Density
tool to locate the elevated anomaly density areas that could be potential impact areas. If potential
impact areas are identified, 50-ft by 50-ft DGM or analog grids will be placed within the
potential impact area and the grids will be surveyed and intrusively investigated to determine the
nature of the anomalies. This approach will ensure that the information collected during the field
activities can be evaluated in VSP. Locations of anomalies will be recorded by GPS for more
precise anomaly density mapping and to enable geostatistical analysis in VSP. To determine
whether an impact area has been identified, the anomaly data will be imported to VSP and
analyzed using the (1) Locate and Mark Target Areas based on Elevated Anomaly Density and
(2) Geostatistical Mapping of Anomaly Density tools.

Figure 3-4 presents the characterization approach for the 1926 Explosion Radius MRSs
(On- and Off-Post).
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3.4 SHELL BURIAL GROUNDS MRS (PICA-010-R-01)

The Shell Burial Grounds MRS (PICA-010-R-01) consists of three craters that were formed from
the 1926 Lake Denmark Naval Ammunition Depot explosion (Refer to Section 3.2 for details on
this explosion). Figure 3-5 presents the location of the MRS. Two of the three craters are
directly adjacent to one another, coalescing as a single site. The craters were subsequently used
as two burial grounds to dispose of approximately 25 tons of explosives released during the 1926
explosion and used for disposal of material by the Navy until 1945, after which time the craters
were backfilled/covered with as much as 20 feet of fill material. The burial areas are estimated at
25 to 35 ft deep (Malcolm Pirnie, 2006). Potential munitions disposed of at this MRS may
include projectiles, mines, depth charges, fuzes, explosives, small arms ammunition, propellants,
and possibly rocket fuels. It was also reported that the MRS potentially contained acids, pickling
liquors, cyanide, and phenol (Malcolm Pirnie, 2008). No records of the types of materials or
amounts of material disposed of in the burial grounds were maintained. Currently, ICs (i.e.,
chain-link fencing with warning signs) restrict access into the MRS and bound what is thought to

be the horizontal extent of the burial areas.

3.4.1 Previous Investigations

No field activities were conducted during the SI. The recommendation in the SI Report is that the

MRS be further investigated for MEC based on the data presented in the HRR.

According to the 2006 Installation Action Plan (IAP), MC at these burial areas would be
evaluated in an FS. Therefore, a No Further Action (NFA) for MC was recommended because
MC is being addressed under the IRP (PICA-162, currently in the RI/FS phase with an
anticipated approval date of September 2012) and will not be included in the Active Army MMRP.

3.4.2 Conceptual Site Model

Table 3-6 presents the CSM for the Shell Burial Grounds MRS.
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Table 3-6  Shell Burial Grounds MRS (PICA-010-R-01) CSM

Profile Type

Site Char acterization

L ocation Profile

Areaand Layout

= Consists of two separate areas totaling approximately 5.7 acres.

= The smaller burial ground is located near the southeastern PTA boundary by Building 3150
and is approximately 1.5 acres.

= The larger burial ground is located in the southern half of the PTA near Building 3100 and is
approximately 4.2 acres.

Structures
= No structures are located within the MRS.

Boundaries

= The burial ground near Building 3150 is bounded by Gately Road to the south and east and
by Shrader Road to the west. The area is completely fenced.

= The burial ground near Building 3100 is bounded by 99" Road to the south, Bell Road and
Main Road to the west, and Building 3100 to the east. Vacant land is located to the north.

Utilities
= Two water lines pass through the area near Building 3150.
= A sanitary sewer line passes through the area near Building 3100.

Security
= Access is restricted by a 6 1/2-foot tall chain-link fencing with warning signs.

Land Useand
Exposure Profile

Current Land Use
= The MRS is not currently being used and has restricted access.

Potential Future Land Use
= There are no planned land use changes for this MRS.

Human Receptors
= Human receptors include PTA personnel, residents, and contractors (utility workers,
maintenance and construction workers) and visitors.

= Because the MRS has restricted access, the potential for the human receptors to access the
MRS is low

Ecological Profile

Degree of Disturbance

= The MRS is forested with deciduous trees. Access is restricted and the degree of disturbance
is low.

= Potential ecological receptors are presented in Section 8, Environmental Protection Plan. A
focused list of ecological receptors specific to this MRS will be developed with an
ecological risk assessment if warranted following the RI.

Wetlands
= No water bodies or wetlands exist within the MRS.

Ecological Habitat and Receptors

* The MRS is comprised mainly of deciduous forest. There are no known ecological receptors
identified at this MRS.

= General information on ecological habitat and receptors at PTA is presented in Table 1-1
and Section 8.2.

Cultural Resource
Profile

Cultural, Archaeological, and Historical Resour ces
= No known historical or archacological sites have been identified in this MRS.
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Table 3-6

Shell Burial Grounds MRS (PICA-010-R-01) CSM (Continued)

Profile Type

Site Char acterization

Munitions/Release
Profile

Munitions Types

= Based on the HRR, potential munitions may include mines, depth charges, fuzes, projectiles,
explosives, small arms ammunition, and propellants.

Release M echanisms
= Disposal and burial of MEC and explosives released from the 1926 explosion.

= This area was also used for munitions disposal until 1945 by the Navy. Records on the
amounts or types of explosive devices buried at the site were not kept.

MEC Density

= MEC density is unknown, but the MRS was used for the disposal of 25 tons of MEC and the
density is assumed to be very high.

Munitions Debris

= [t is probable that MD associated with the 1926 explosion is contained within the burial
areas.

Associated M unitions Constituents

= MC is addressed under the IRP and not included under the Active Army MMRP for this
MRS.

Transport Mechanisms/Migration Routes
= Include intrusive activities in the Shell Burial Area that disturbs the soil cover.

Pathway Analysis

= MEC - Incomplete exposure pathways exist for humans because of ICs that restrict access
or construction within the burial mounds. Incomplete pathways exist for ecological receptors
because of the MEC within the burial mounds may be under approximately 20 ft of fill,
which is below the biologically active zone.

= MC — Incomplete exposure pathways exist due to ICs and LUCs. In addition, MC for this
MRS is addressed under the IRP.
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3.4.3 Characterization Approach for Shell Burial Grounds

Problem Statement: No field inspection activities were performed during the SI; therefore, it is
unknown whether current ICs completely or accurately bound the horizontal extent of the two

burial areas comprising this MRS, nor has the vertical extent of the burial areas been determined.
| dentified Decisions: The primary decisions being addressed at this MRS include:

» Determine the horizontal extent of the subsurface material to verify that the current ICs
(fencing) bound the two burial areas using a non-intrusive investigative approach.

» Determine the vertical extent of the subsurface material as much as is possible without
intrusive investigation.

I nputs to the Decisions: Several inputs will be acquired during the RI to support the decision:

= (Collect and process EM and resistivity data.
= Evaluate digital data response characteristics.

= Collect planimetric survey information around the current fence line to integrate and
assess with the geophysical data.

= Use historical and nearby well installation information with geophysical data to further
estimate the depth of the burial areas.

Study Boundaries: The southern burial area covers approximately 1.5 acres. The northern burial
area covers approximately 4.2 acres. The DGM transects will extend beyond the current MRS
boundaries to ensure that the extent of the buried material is captured and defined. The digital
data response characteristics of these transects will be evaluated to determine whether additional
transects need to be added or the proposed transects extended to ensure that the extent of the

buried material is captured and defined.

Physical constraints of the investigation include:

* Temporal — The area is unmaintained and vegetation is overgrown. Surveys will be
restricted to colder months when leaf cover and ground vegetation is thin to increase
accessibility during the geophysical surveys and to maintain adequate GPS coverage.

= Access — The burial grounds have restricted access and are enclosed by a fence. The
geophysical survey activities will require coordination with the PTA safety office to gain
entry access.
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= Safety — It is documented that the burial grounds contain MEC and that approximately 20
feet of fill may cover the disposed material. To intrusively investigate beneath the fill to
determine the vertical extent of buried material would require extensive excavation. The
safety risk (could not investigate without encountering MEC) outweighs the data to be
gained from intrusive investigation.

Decision Rule: The decision rules are as follows:

= If surveys detect buried material at each mound, then the horizontal and vertical extent of
the buried material will be defined.

= Assess the footprint of the burial areas against the current ICs (fenceline). If the burial
areas are found to fall within the ICs, then no change in the footprint of the MRS will be
recommended.

= [f the burial areas are found to extend beyond the current ICs, then additional controls or
revised controls will be recommended to be assessed based on current and future land
use.

Tolerable Limits on the Decision Errors: It is currently thought that the ICs bound the subsurface
material disposed of in the two burial areas. The null hypothesis (H,) is that RI results will show
that the burial area footprint is outside current ICs. The alternative hypothesis is that RI results will
confirm that the burial area footprint is within current ICs. H, is rejected if anomalous areas are

confirmed only within the ICs.

A Type I decision error would be concluding that the burial area footprint is present within the
current ICs when it is not. A Type II decision error would be concluding that the burial area
footprint is present outside the current ICs when it is not. The consequences of both the Type I and
Type 1I decision errors could include unnecessarily incurred project costs and increased risks to

receptors.

Sampling Design: DGM surveys will be performed using a Geometrics EM31-MK2 EM
induction sensor that measures ground conductivity and magnetic susceptibility. Approximately
5,500 linear feet of transects at a 75-foot spacing will be traversed across the two burial areas.
Both the ground conductivity and magnetic susceptibility will be processed and evaluated to
identify the inflection point where the elevated response associated with the buried material
meets a background response associated with an area free from conductive material. This

inflection point will define the burial area boundaries. Data collection and quality parameters for
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the EM31-MK2 data collection are presented and discussed in Subsection 3.15.5. No intrusive

investigations are required to determine the horizontal extent of the burial areas.

Electrical resistivity (ER) imaging surveys will be performed using an Advanced Geosciences,
Inc (AGI) SuperSting/Swift R8 earth resistivity imaging system to delineate the vertical extents
of the burial areas. ER survey lines, two each, along the long and short axes, will be placed
across each burial area to profile the varying subsurface conditions by measuring the voltage
drop between various combinations of paired electrodes. The apparent resistivity data will be
processed to produce resistivity cross-sections and will be analyzed against well logs of nearby

wells, HRR information, and maps.

Figure 3-6 presents the characterization approach for the Shell Burial Grounds MRS.
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3.5 GREEN POND MRS (PICA-005-R-01) AND FORMER DRMO YARD

The Green Pond MRS (PICA-005-R-01) is located south of the 9™ Street Bridge and east of and
adjacent to the Former DRMO Yard. Figure 3-7 shows the location of the MRS. The MRS
includes a portion of the Green Pond Brook stream channel and a 15-foot buffer zone on each
side of the bank. Green Pond MRS was separated out from the 1926 Explosion Radius MRS
because it is a brook with different source and transport mechanisms. Remedies developed for

this MRS would differ from the remedies adopted for the 1926 Explosion Radius MRS.

During the 1930s and 1940s, Green Pond Brook was channelized and dredged in the early 1980s
to alleviate drainage problems upstream. The MRS falls within the 1926 Explosion Radius MRS
and may be impacted by the release of explosives that occurred during the 1926 explosion. MEC
has been found protruding from the banks of Green Pond Brook, although the source of the MEC
is unknown. Documentation obtained from PTA’s safety office indicates a 66mm shell was
found in Green Pond Brook near the 9 Street Bridge; therefore, the MRS extends north to the
9" Street Bridge.

The Former DRMO Yard is located within the 1926 Explosion Radius MRS and is adjacent to
the Green Pond MRS to the west. Due to their proximity and the potential MEC release
mechanism similarity, the Former DRMO Yard will be investigated concurrently with the Green
Pond MRS. The Former DRMO Yard is 9.5 acres and is predominantly covered with asphalt and
structures. According to the HRR, the area was believed to be a low-lying marsh area that was
later filled with debris related to the 1926 explosion. The Former DRMO Yard was primarily
used for the storage of waste materials used in manufacturing and testing explosives,
pyrotechnics and munitions, potential polychlorinated biphenyl (PCB)-containing transformers,
vehicles, scrap metal, batteries, and construction debris. The HRR also indicated that flashed
(exposed to a burst of intense heat which burns off any chemicals or explosives) and unflashed
shells were reportedly located behind Building 314 in dumpsters. According to the HRR, buried
UXO was discovered during the installation of a fence post in 1993. Subsequent investigation

activities were performed; however, the results and the locations of the activities are not known.
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3.5.1 Previous Investigations

No field activities were conducted at this MRS during the SI. Sufficient information was
obtained during the HRR to recommend that the Green Pond MRS proceed to an RI for MEC.
MC at this MRS is being addressed under the IRP.

An NFA for MC was recommended in the SI Report because the Green Pond Brook MRS is
being addressed under the IRP (PICA-193) and will not be included in the Active Army MMRP.
The ROD for PICA-193 was signed in 2005 and includes LUCs for MC in sediment with

chemical and biological monitoring.

3.5.1.1 Former DRMO Yard Time Critical Removal Action

In 2009, a TCRA was performed (not under the MMRP) over a 0.5 acres area of the Former
DRMO Yard to remove improved conventional munitions (ICM) and submunitions from surface
and near surface soil. The TCRA included conducting a surface clearance at the site, the removal
of trees and shrubs and the installation of a 2-foot thick soil cover over the site. In total, 192
MEC/MPPEH were disposed of by detonation and 283 MD items were removed as part of the
TCRA. Surface and subsurface removal activities in support of IRP activities at the former
DRMO were conducted concurrently. A total of 208 MEC/MPPEH were disposed of by
detonation and 14,950 lbs of MD was recovered (ARCADIS, 2010).

3.5.2 Conceptual Site Model

Table 3-7 provides the CSM for the Green Pond MRS and Former DRMO Yard.
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Table 3-7  Green Pond MRS (PICA-005-R-01) and Former DRMO Yard CSM

Profile Type Site Char acterization

L ocation Profile Areaand Layout

= The Green Pond MRS is 1.1 acres and is located east of and adjacent to the
Former DRMO Yard which is part of the 1926 Explosion Radius MRS. The
MRS extends from the 9" Street Bridge to the southern edge of the Former
DRMO Yard.

= The Former DRMO Yard is 9.5 acres and is located along 11" Avenue,
south of the intersection of 6™ Street and Reilly Road. The majority of the
Former DRMO Yard has either asphalt or soil covers implemented from
previous IRP activities.

Structures

= No structures are located within the Green Pond MRS.

= Five buildings are located within the Former DRMO Yard, Buildings 314
and 314B-E.

Boundaries

= The Green Pond MRS is bordered to the north by 9™ Street, and by the
Former DRMO Yard to the west.

= The 300 Marsh Area lies east of Green Pond Brook.

= The Former DRMO Yard is bordered to the east by Green Pond Brook and
by Building 307 to the west. The investigation area at the Former DRMO
Yard is limited to the southern portion; south and east of Buildings 314 E-D.

Utilities

= No utilities are present within the Green Pond MRS.

= Utilities may be present in the Former DRMO Yard and may include
electric, water, and sewer lines.

Security

= Access to Green Pond Brook is unrestricted.

® A chain-link fence with an entrance gate on East 6™ Street surrounds the

Former DRMO Yard.

Land Useand Current Land Use

Exposure Profile * The Green Pond MRS is located within a heavily developed and utilized
area of PTA.

= The Former DRMO Yard was closed in the 1990s and is currently inactive.

= LUCs in the form of soil and asphalt caps cover much of the site. In the
southern portion of the site, the land is undeveloped.

Potential Future Land Use

= There are no planned changes for land use for the Green Pond MRS. The
2005 ROD for Green Pond Brook includes chemical and biological
monitoring, as well as LUCs.

= There is no known future land use for the Former DRMO Yard.

Human Receptors

= Human receptors for the Green Pond MRS include PTA personnel,
residents, and contractors (utility and construction workers).

= Human receptors for the Former DRMO Yard include PTA personnel,
contractors (utility and construction workers) and visitors.
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Table 3-7  Green Pond MRS (PICA-005-R-01) and Former DRMO Yard CSM
(Continued)

Profile Type Site Characterization
Ecological Profile Degree of Disturbance
= Currently, the Green Pond MRS has a low degree of disturbance and it is
expected to remain so because of the proposed remedies of
chemical/biological monitoring and LUCs.
= Currently the degree of disturbance of the Former DRMO Yard is low
because of the presence of soil/asphalt caps over the majority of the site.
The degree of disturbance in uncapped areas (e.g., the southern portion of
the Former DRMO Yard) is moderate because of potential future
construction activities (e.g., utility work).
Wetlands
= A marshy area is located east of Green Pond Brook.
= The brook is a wide straight channel with warm water, slowly moving to the
southwest from the outfall of Picatinny Lake.
Ecological Habitat and Receptors
* An aquatic warm bed habitat comprises this MRS with some submerged
aquatic vegetation beds. There is little shade and limited habitat present on
the steeply sloped banks.
= Receptors include those species tolerant of slow, warm water. According to
NJDEPs i-Map Landscape project layer, this MRS contains habitat with at
least one occurrence of a state-threatened species (bog turtle).
= General information on ecological habitat and receptors at PTA is presented
in Table 1-1 and Section 8.2.
Cultural Resource Cultural, Archaeological, and Historical Resour ces
Profile = A total of 108 potential and/or known historical archaeological sites and 27
potential and/or known prehistoric sites have been identified across the
installation (Picatinny Environmental Affairs, 2011; and Chugach
Industries, 2008).
= No known historical or archaeological sites have been identified in this

MRS.

Munitions/Release Munitions Types

Profile = A complete list of munitions types cannot be determined, but that the
potential munitions in the MRS may include munitions that were used on or
passed through PTA.

= The TCRA ICM/Submunitions Area within the Former DRMO Yard
includes BLUs, 40mm, 105mm, 6-inch, and 37mm projectiles; point
detonating (PD) fuzes, and M525 fuzes.

= A 66mm shell was reportedly found protruding from the banks of Green
Pond Brook.

= Munitions released during the 1926 explosion (see Section 3.2)
Release M echanisms

= Discarded or malfunctioned munitions.

= 1926 explosion.

= DRMO Yard disposal/fill.
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Table 3-7  Green Pond MRS (PICA-005-R-01) and Former DRMO Yard CSM
(Continued)

Profile Type Site Characterization
Munitions/Release MEC Density
Profile (Cont’d) = The demolition of 400 MEC/MPPEH was performed during surface and

subsurface removal activities in the Former DRMO Yard. The remaining
areas outside of these activity areas in the Former DRMO Yard are expected
to have a low density of MEC.

= The MEC density for the Green Pond MRS is unknown but is anticipated to
be low to moderate because of the uncertainty of the source/release
mechanism of MEC.

Munitions Debris

= Approximately 15,000 pounds of MD was recovered in the Former DRMO
Yard.

= Visual surveys were not conducted at the Green Pond MRS.

Associated Munitions Constituents

= MC is addressed under the IRP.

Transport Mechanisms/Migration Routes

= Soil erosion is the primary transport mechanism for MEC for the Green
Pond Brook and the Former DRMO Yard. Erosion along the banks of Green
Pond Brook could potentially expose MEC. Erosion of the undeveloped
areas of the Former DRMO Yard could also uncover MEC.

= Soil disturbance (e.g., future construction activities) in the other areas at the
DRMO Yard could allow for transport of MEC.

= Frost heave at both Green Pond and the DRMO Yard could bring MEC to
the surface.

Pathway Analysis

= MEC- Complete exposure pathways exist for PTA personnel and
contractors/visitors who may contact, via handling or treading underfoot,
MEC in surface soil or surficial sediments of the brook. Complete exposure
pathways exist for biota that may contact MEC in surface soil or surficial
sediments and that may nest or burrow at the site and thereby contact MEC
in subsurface soil. Complete exposure pathways also exist for contractors
who may need to access underground utilities in the subsurface soil or may
perform intrusive work during future construction activities.

= MC- While potentially complete exposure pathways for MC may exist, MC
is addressed under the IRP.
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3.5.3 Characterization Approach for the Green Pond MRS and Former DRMO
Yard CSM

Problem Statement: Burial areas containing MEC may exist along the banks of Green Pond
Brook due to channelization and/or fill material potentially brought to the site and previous
operations at the Former DRMO Yard (adjacent to the MRS). In addition, MEC may also be
present based on the previous recovery of MEC protruding from the bank of Green Pond Brook
and identified during the installation of fence posts at the Former DRMO Yard. The nature and
extent of potential MEC burial areas or individual MEC is unknown at the Green Pond MRS and
in the southern portion of the former DRMO Yard.

Identified Decisions. The primary decisions being addressed at the Green Pond MRS and
Former DRMO Yard include:

= Determine if MEC burial areas or individual MEC exist in and along the banks of Green
Pond Brook and if so, define their extent.

= Determine if MEC exists within the southern portion of the Former DRMO Yard and if
so, define its extent.

I nputs to the Decisions. Several inputs will be acquired to support the decisions:

= Perform mag and dig surveys along the banks and in the water of Green Pond Brook and
the southern portion of the Former DRMO Yard. Investigate all anomalies.

= Collect DGM data along the banks of the brook and evaluate the DGM data responses to
identify and to determine the extents of the potential burial areas. Intrusively investigate
the selected anomalies from the DGM data to determine if the source of the anomalies is
related to the potential MEC burial areas.

Study Boundaries: The Green Pond MRS is bounded to the north by 9" Street and to the west by
the 300 Marsh Area. The Former DRMO Yard is adjacent to the west. The Former DRMO Yard
is bounded to the east by Green Pond Brook and by Building 307 to the west.

Decision Rules; The decision rules are:

= [f MEC is found during the intrusive anomaly investigation, then assess the MEC density
across the Green Pond MRS and in the southern portion of the Former DRMO Yard.

= [f MEC burial areas are present along the banks of Green Pond Brook, then define the
extent.
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Tolerable Limits on Decision Errors. DGM and mag and dig surveys utilizing GPS will be
performed in and along the banks of Green Pond Brook and specific investigation areas of the

Former DRMO Yard.

Sampling Design: Mag and dig will be performed over approximately 2.1 acres in the southwest
portion of the Former DRMO Yard in and along the banks of Green Pond Brook. The total mag
and dig coverage is approximately 2.5 acres or 2.08 miles. EM31-MK2 transect surveys will be
performed along the banks of Green Pond Brook to identify the burial areas. The total DGM
coverage is 0.26 acre or 3,800 linear feet. Both the ground conductivity and magnetic
susceptibility measurements will be processed and evaluated to identify large anomalous areas
indicative of burial areas. Anomalies within the burial features will be selected, reacquired, and
investigated by the UXO technicians. Additional surveys will be performed as necessary to
delineate the burial areas. The point between the elevated responses associated with the burial
area and the background response associated with an area free from conductive material will be

defined as the burial area boundary.

Figure 3-8 presents the characterization approach for the Green Pond MRS and the Former
DRMO Yard.
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3.6 FORMER OPERATIONAL AREAS MRS (PICA-006-R-01)

The Former Operational Areas MRS (PICA-006-R-01) consists of 1,880 acres and includes most
areas of PTA, excluding operational ranges, areas already identified as an MRS, and the
northeastern portion of PTA. Figure 3-9 presents the location of the MRS. The MRS was
identified from the UXO Finds Map that was found in the PTA Safety Office (Appendix D). The
UXO Finds Map documents the numerous MEC recovered throughout the Former Operational
Areas MRS between 1986 and 1998. In addition, a PTA Survey report (DoD, 1973) documents
several areas within the Former Operational Areas MRS as being allocated for former R&D
activities, these are shown in Figure 3-10. Originally, 2,036 acres were allocated for R&D and

consisted of the following:

= Code 300 Artillery Firing and Fragmentation Pattern Testing Area (Code 300 Area) -
According to DoD, Executive Order 11508 PTA Survey Report, Picatinny Arsenal,
Dover, New Jersey, in 1973, PTA had 975 acres of land on the northwestern portion of
the PTA used for artillery firing of shells up to 155mm and for fragmentation pattern
testing. A large portion of the Code 300 Area, which is within both the 1926 Explosion
Radius MRS and the Former Operational Areas MRS, is located in operational range
areas. The firing point and target area are not discussed in the 1973 report, and no other
information is currently available regarding this area.

= Rocket Surveillance (624 acres) - Located on the eastern portion of PTA, this area was
used for the surveillance of rockets under climatic conditions and for static firing.

= Testing areas (51 acres) — This area is located on the southern portion of PTA and within
operational range areas. Activities included testing mines, bombs, and bomblets under
simulated tropical conditions; burying explosives and devices to develop technology; and
testing equipment to locate/detect and quantify munitions. Pyrotechnics and flares were
also tested in this area.

= QA inspections and nuclear component testing (13 acres) - Located on the southern
portion of PTA, the area was used for QA inspections and testing of nuclear components
used by DoD.

= Other (373 acres) — The remaining areas are located throughout PTA. The areas included
computer centers, sites for experimental projects for lead azide and other highly
explosive components; and live ammunition environmental testing.
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The following sub-sites including the Former Sanitary Landfill, Dredge Pile, Waste Burial Area,
and Site 20/24 areas will also be investigated under the MMRP for MEC. MC at these sub-sites
is being addressed under the IRP and will not be addressed under the MMRP.

3.6.1

Former Sanitary Landfill and Dredge Pile (PICA 067/068) - The Former Sanitary
Landfill is a 13-acre site located in the southern portion of the MRS (between Parker
Road and Spicer Avenue). It consists of a dredge pile located on top of the former
landfill, approximately 15 to 20 feet above the surrounding grade. This dredge pile is
known to have been placed on top the former landfill’s cap from dredging activities
conducted at Green Pond Brook. During utilities trenching activities, MEC was reported
within the landfill. MC is addressed under the IRP.

Waste Burial Area (PICA 093) - An 8.5-acre unregulated waste burial area is also located
in the southern portion of the MRS. During a 1998 site walk, MD and 40mm grenades
were observed during IRP investigations. MC is addressed under the IRP.

Site 20/24 (PICA 063/066) - Site 20/24 covers approximately 28 acres and is located in
the southwestern corner of PTA between Phipps Road and Green Pond Brook in the
MRS. Site 20 is approximately 1.5 acres of flat cleared area located entirely within the
boundary of Site 24. Site 24 consists of approximately 26.5 acres of cleared,
reclaimed/filled wetlands. In addition, a one-acre shallow pond referred to as Landfill
Pond is located in the central portion of the site. The Landfill Pond was a swamp area
used for dumping of miscellaneous waste. Approximately 7 acres of Site 20/24 has been
used for miscellaneous waste and debris disposal that began in the 1960s and continued
until 1972. The Site 20/24 area is identified as being used for munitions disposal and
former pyrotechnic testing activities. Blocks of high explosives, burned and crushed flare
bodies, 75Smm and 155mm projectiles and boosters and tailpieces of mortars were
discovered during the 2002 investigation of Site 20/24. A soil cap was constructed in
2002 over portions of the site identified with elevated levels of PCBs and lead. A smaller
secondary cap was also placed nearby over terminated excavation sites where munitions
were found.

Previous Investigations

3.6.1.1 Site Inspection Results

No field activities were conducted during the SI. Further investigation for MEC and MC was
recommended in the SI Report based on the discovery of the UXO Finds Map (Appendix D).

3.6.2

Conceptual Site Model

Table 3-8 presents the CSM for the Former Operational Areas MRS.
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Table 3-8  Former Operational Areas MRS (PICA-006-R-01) CSM

Profile Type

Site Char acterization

L ocation Profile

Areaand Layout

= Covers 1,880 acres and includes most areas of PTA but excludes operational ranges, SDZs for the
operational ranges, areas already identified as an MRS and the northeastern portion of PTA.

= Includes the Sanitary Landfill, Dredge Pile, Waste Burial Area, and Site 20/24 near the southern
boundary of the MRS as sub-sites.

Structures
= Numerous buildings are present that are used for manufacturing, storage, testing, R&D, administration,
and recreation.

Boundaries
= PTA boundary to the south, west, and southeast. There is no distinct boundary to the northeast.
= 1926 Explosion Radius MRS to the east.

Utilities
= Utilities are present throughout the MRS. Specific locations of the utilities are unknown.

Security
= Access is unrestricted once on PTA.

Land Useand
Exposure Profile

Current Land Use

= The MRS is currently used for manufacturing, storage, testing, R&D, administration, and recreation.

= Parking lots, recreational areas, and portions of a golf course.

= Undeveloped areas are used for hunting (including the Waste Burial Area).

= Site 20/24 is currently the site of a “safe haven” for trucks transporting explosives on interstate
highways. According to Federal Highway Administration regulations, trucks transporting explosive
materials are only permitted to make overnight stops at places designated as safe havens for that
purpose.

Potential Future Land Use
= Short-term and long-term development and redevelopment is planned for the MRS.

Human Receptors
= With the addition of new missions, a significant increase in personnel is expected.

Ecological Profile

Degree of Disturbance
= A portion of the MRS is developed and the degree of disturbance is high.
= A large portion of the MRS is undeveloped and the degree of disturbance is low.
= Sub-sites
— Site 20/24 - degree of disturbance is low. All soil in this area containing PCBs at concentrations
greater than 300 mg/kg were excavated for off-site disposal as per stipulations in the ROD
(Picatinny, 2002). Soil caps were later placed over the excavated areas.
— Former Sanitary Landfill and Dredge Pile - Degree of disturbance is low due to a portion of the site
containing a soil cap and the entire site being an undeveloped grassy area.
— Waste Burial Area - Degree of disturbance is low due to the sites location in an isolated sporadically
used area.

Wetlands
= Numerous streams, ponds, and wetlands are present throughout the MRS.

Ecological Habitat and Receptors

= The majority of the MRS is undeveloped and consists of deciduous forests, ponds, streams and
wetlands. Several sensitive species are known to inhabit this MRS, including the veery (Catharus
Fuscescens), barred owl (Strix varia), and American woodcock (Scolopax minor). A habitat with at
least one occurrence of a state-threatened species is present at this MRS, according to NJDEP’s i-Map
landscape Project layer.

» General information on ecological habitat and receptors at PTA is presented in Table 1-1 and Section
8.2.
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Table 3-8

Former Operational Areas MRS (PICA-006-R-01) CSM (Continued)

Profile Type

Site Char acterization

Cultural Resource
Profile

Cultural, Archaeological, and Historical Resour ces:

= A total of 108 potential and/or known historic archaeological sites and 27 potential and/or known
prehistoric sites have been identified across the installation (Picatinny Environmental Affairs, 2011;
and Chugach Industries, 2008) and the PTA Administration and Research District in downtown PTA is
identified by the NJHPO as a cultural resource.

Munitions/Release
Profile

Munitions Types

= Based on HRR and SI work, MD/MEC include 20mm, 57mm, and 90mm HE; 8-inch, 40mm, 66mm,
81mm, 120mm, 175mm projectiles; 37mm, 105mm, and 122mm cartridges, 152mm, 155mm, and 3.5-
inch practice rounds; BLU-7A/S; fuzes; grenades; mines; pyrotechnics; rifle grenades; and small arms
ammunition.

Release M echanisms

= Release mechanisms are unknown but may include discarded or malfunctioned munitions, testing
activities, and munitions waste disposal.

Maximum Probable Penetration Depth

= Areas that were used as ranges may have calculated penetration depths of a few inches to 17 ft below
ground surface (bgs). Because the ranges are small, and because of nearby targets and shallow
bedrock, the maximum penetration depth is unlikely.

MEC Density

= No SI field investigations were performed, thus, the density of MEC is unknown.

= There have been numerous, documented finds between 1986 and 1998 (UXO Finds Map) across the
MRS.

= Sub-sites

— Site 20/24 - According to reports approximately 4 feet of clean fill material was included in the soil
caps so MEC density on the surface is expected to be low. Across other portions of Site 20/24 there
is potential for MEC to exist in the subsurface and across the surface due to former munitions
disposal activities, pyrotechnic testing, and during IRP investigations, MEC including blocks of HE
were found.

— Former Sanitary Landfill and Dredge Pile — MEC density on the surface is expected to be low due to
the presence of soil caps over portions of the site. Across other portions of the site there is a potential
for MEC to exist in the subsurface and across the dredge spoil piles.

— Waste Burial Area — MEC density is expected to be low, but large projectiles were observed on the
ground surface of the site 1998 site walk and trenching activities in 1998 revealed several 40-mm
grenades.

Munitions Debris
= No field investigations were performed in the MRS, but based on the UXO Finds Map, MD is likely
present.
= Sub-sites
— Site 20/24 - The nature and extent of MD is unknown, but MD was found during the 2002
investigation.
— Former Sanitary Landfill and Dredge Pile — The nature and extent of MD is unknown but since MEC
have been reported within the landfill, MD is assumed to also be present.
— Waste Burial Area - The nature and extent of MD is unknown but since MEC have been reported
within the site, MD is assumed to also be present.

Associated Munitions Constituents

= MC sampling has been conducted under the IRP and data extrapolated to the MRS, but it is unknown if
the MC contamination is related to activities in the MRS.

= MC detected includes copper, lead, zinc, TNT, DNT, HMX, NB, nitrocellulose, nitroglycerin, and
tetryl.
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Table 3-8

Former Operational Areas MRS (PICA-006-R-01) CSM (Continued)

Profile Type

Site Char acterization

Transport Mechanisms/Migration Routes

The primary transport mechanisms identified for the Former Operational Areas include the following:

= Soil Disturbance: The current degree of disturbance is relatively low since a large portion of the
MRS is undeveloped. However, MC may be released as respirable particulates in air during future
construction or otherwise intrusive activities.

= Erosion: Soil erosion may uncover MEC. MC adsorbed to soil particles may migrate in surface water
runoff from the surface soil to nearby water bodies. Migration of dissolved MC is of lesser concern, as
the MC has low water solubilities.

= Frost Heave: Periodic, alternating freezing and thawing during the winter may uplift MEC from the
soil subsurface to the soil surface for portions of the site that are not capped. Approximately up to 4
feet of fill material was included in the soil caps making frost heave unlikely.

= |nfiltration: MC migration via infiltration is moderate since a large portion of the MRS is
undeveloped and not covered with impermeable surface. However, this is a minor migration pathway
as the MC is relatively immobile and has low water solubilities.

= Recharge and Discharge: Groundwater may discharge to water bodies, and surface water may
recharge groundwater depending on the time of year, rainfall/snowmelt amounts, and location within
the MRS. However, this is a minor migration pathway, as the MC is relatively immobile and has low
water solubilities.

Pathway Analysis

= MEC- Exposure pathways are considered complete, because MEC has been found within this MRS.
Complete exposure pathways exist for PTA personnel and contractors/visitors who may contact, via
handling or treading underfoot, MEC in surface soil or surficial sediments of the brook. Complete
exposure pathways exist for biota that may contact MEC in surface soil or surficial sediments and that
may nest or burrow at the site and thereby contact MEC in subsurface soil. Complete exposure
pathways also exist for contractors who may need to access underground utilities in the subsurface soil
or may perform intrusive work during future construction activities.

= MC- Exposure pathways are considered potentially complete, because it has not been established that
MC is present at concentrations of concern. Potentially complete exposure pathways exist for PTA
personnel, PTA residents, and contractors/visitors who may contact MC in surface soil. Potentially
complete exposure pathways also exist for contractors who may contact MC in subsurface soil while
accessing underground utilities or performing intrusive work during future construction activities.
Potential exposure routes include incidental ingestion, dermal contact, and inhalation of dust. Potentially
complete exposure pathways exist for biota that may contact MC in surface soil and that may nest or
burrow at the site and may contact MC in subsurface soil. While there may be potentially complete
exposure pathways to MC in surface water and sediment, surface water at this MRS is addressed under
the IRP. Potential groundwater exposure pathways are not addressed in this RI, as all groundwater
within PTA is addressed under the IRP.
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3.6.3

Characterization Approach for the Former Operational Areas MRS

Problem Statement: Several areas identified as being used for R&D activities have been documented

within the Former Operational Areas MRS. The historical use and nature and extent of MEC at these

areas is unknown. A MEC release may be present within the Code 300 Area because of artillery

testing activities. The UXO Finds Map indicates sporadic MEC occurrences across the MRS, but the

source and release mechanisms have not been documented. The Former Sanitary Landfill, Dredge

Pile, Waste Burial Area, and Site 20/24 exist in the southern portion of the MRS. MEC have been

observed in these areas, but their footprints are not well defined.

Decisions Needed: The primary decisions addressed at this MRS include:

Determine whether a MEC release is present within the MRS and/or Code 300 Area
using VSP.

Approximate MEC density across the MRS.
Determine the nature and extent of MEC release, if observed.

Delineate the horizontal extent of the subsurface material at the Former Sanitary Landfill,
Dredge Pile, and Waste Burial Area and evaluate the extent of MEC.

Determine whether MEC burial sites are present within Site 20/24.

Determine the nature and extent of MEC at MEC burial sites if detected.

I nputs to the Decisions: Several inputs will be acquired during the RI to support the decisions:

Conduct a geophysical survey within the portions of the Former Operational Areas MRS
where reported R&D activities may have occurred. Based on the potential infrastructure
and standoff requirements used during testing activities at these R&D sites (Code Areas),
it was determined that the entire Code Area would likely not be impacted by MEC. The
smallest Code Area was identified as 8 acres in size. Based on the smallest Code Area, a
more conservative MEC release of 5 acres was used as a VSP input parameter.
Geophysical transects will be traversed across the applicable portions of the MRS on a
250-ft spacing to ensure a high probability of detection (greater than 95%) of a potential
5-acre MEC release. Figure 3-11 depicts the locations of the transects and their extents.
Table 3-9 lists the VSP parameters and coverage requirements for the Former
Operational Areas MRS. The 250-ft spaced transects will only be performed where R&D
activities potentially occurred and they do not traverse the following sub-sites: Sanitary
Landfill, Dredge Pile, Waste Burial Area, Site 20/24, or Code 300 Area. Each of these
sites is discussed independently.

Perform mag & dig surveys in areas inaccessible to the DGM instrumentation. DGM
surveys will be used near developed areas of the MRS to aid in managing the exclusion
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zone during intrusive work. This will allow the UXO team to schedule intrusive work so
that evacuations in the developed areas are not necessary. Locations for each type of
survey will be determined based on observed field conditions.

Table 3-9 VSP Parameters and Coverage Requirements - Former Operational

Areas MRS
V SP Parameter VSP Input and Cover age Requirements
Munitions Response Site Former Operational Areas (PICA-006-R-01)
Shape of Target Area Circular
Target Area of Interest 5 acres
Anomaly Density Indicator 50 anomalies/acre (conservative value used for an impact area)

Background Anomaly Density 10 anomalies/acre

Transect Width 10 ft for mag and dig; 3.25 ft for DGM (physical team transect widths)
Transect Spacing 250 ft

Transect Distance 55.4 miles

Transect Area 58.4 acres (3.11% coverage of the MRS)

Note: These VSP parameters do not apply to the Sanitary Landfill, Dredge Pile, Waste Burial Area, Site
20/24, or the Code 300 Area.

Use revised VSP input requirements for the Code 300 Area better suit the potential MEC
release profile. It has been documented that artillery testing activities were performed for
artillery up to 155mm. The smallest MEC release for the Code 300 Area is based on a
57mm projectile. Table 3-10 lists the VSP parameters and coverage requirements for the
Code 300 Area within the Former Operational Areas MRS.

Employ analog geophysical transects using the Vallon hand-held or equivalent all metals
sensor in the Code 300 Area. No intrusive investigations will be performed along these
transects in the Code 300 Area unless an area of increased anomaly density is detected,
then intrusive investigations will be performed to determine the nature and extent of
MEC.

Collect EM31-MK2 DGM transects across the Former Sanitary Landfill, the Dredge Pile,
the Waste Burial Area, and Site 20/24. The DGM anomaly response characteristics will
be evaluated. EM61-MK2 transects will be used to evaluate the features identified in the

EM31-MK2 surveys. Anomalies will be investigated to determine the nature and extent
of MEC.
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Table 3-10 VSP Parameters and Coverage Requirements - Code 300 Area

V SP Parameter VSP Input and Cover age Requirements
Munitions Response Site Code 300 Area located within the Former Operational Areas (PICA-006-R-01)
Shape of Target Area Circular (based on the hazardous fragmentation distance of a 57mm projectile)
Target Area of Interest 243-ft radius
Anomaly Density Indicator 40 anomalies/acre (conservative value used for an impact area)

Background Anomaly Density | 10 anomalies/acre

Transect Width 10 ft (physical team transect width)

Transect Spacing 193 ft (203 ft on centers)

Transect Distance 2.1 miles

Transect Area 2.6 acres (4.5% coverage of the Code 300 Area)

Note: These VSP parameters do not apply to the Sanitary Landfill, Dredge Pile, Waste Burial Area, Site 20/24, or
the remaining portions of the Former Operational Area MRS.

Study Boundaries: This 1,880-acre MRS was created based on the UXO Finds Map and
includes most areas, except for operational ranges and associated surface danger zones (SDZs),
areas already identified as MRSs, and the northeastern portion of PTA. The MRS is bound to the
south, west, and southeast. There is no distinct boundary to the northeast. Intrusive work will not

be performed at the Golf Course.
Decision Rules: The decision rules are as follows:

= [f an area of increased anomaly density as determined by VSP evaluation is detected
during the geophysical transect surveys, then assess if the increased anomaly density is

related to a MEC release. This will be evaluated using the VSP parameters presented in
Table 3-9 and Table 3-10.

= [fMEC and/or MD are detected during mag & dig transect surveys the extent of the MEC
and/or MD will then be delineated and used to determine if a MEC release is present.

= Define the horizontal extent of the Former Sanitary Landfill, Dredge Pile, and Waste
Burial Area. If MEC releases are confirmed, then delineate the extent.

= [f MEC burial sites are detected by DGM transect surveys at Site 20/24, then perform
additional surveys as necessary to delineate the extent of the site.

= [f MEC is present based on intrusive anomaly investigations, then assess the nature and
extent of MEC.

Tolerable Limits on Decision Errors. The H, is that a MEC release related to an impact arca

from historical testing activities and equating to 5 acres exists. The alternative hypothesis is that
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no MEC releases relating to an impact area exist and that MEC only exist with a sporadic
distribution and uncertain source/release mechanism. The rejection of the H, will not require

additional investigation to determine the extent of a MEC release or impact area.

The decision errors associated with this H, are that there are no MEC releases relating to an
impact area when there are (Type I) and that there is a MEC release relating to an impact area
when there is not (Type II). The consequence of a Type I decision error could include increased
risks to receptors. The consequence of a Type II decision error could include revising the CSMs,
re-evaluating the input and output statistical parameters in VSP, and/or conducting additional
investigations. The ultimate outcome will be determined based on an assessment of the historical

and new data.

The H, for Site 20/24 is that the RI results will show that there are no burial sites at Site 20/24.
The alternative hypothesis is that RI results will confirm the presence of MEC burial sites. The

H, is rejected if anomalous areas are detected and intrusive investigations uncover MEC.

A Type I decision error would be concluding that MEC burial sites are present within the site
when they are not. A Type II decision error would be concluding that MEC burial sites are not
present when they are. The consequences of both the Type I and Type II decision errors could

include unnecessarily incurred project costs and increased risks to receptors.

The H, for the Code 300 Area is that the site does not contain a MEC impact area because of
historical artillery firing and does not necessarily contain individual MEC. The H, is based on
the lack of historical records that indicate that a dedicated range or impact area existed and the
lack of MEC finds within the Code 300 Area. The decision errors associated with this H, are
concluding that there is a MEC impact area within the Code 300 Area when there is not (Type I)
and concluding that there is no MEC impact area within the Code 300 Area when there is
(Type II). If H, is rejected based on the identification of a potential MEC impact area (e.g.,
anomaly densities significantly greater than the background anomaly density over a large area)
within the Code 300 Area, then intrusive investigations will be performed within the potential

MEC impact area to determine the nature of the anomalies. If potential impact areas are not
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identified in the Code 300 Area, no additional intrusive investigations will be conducted in the

Code 300 Area.

Sampling Design: Mag and dig or DGM transect surveys will be performed across the majority
of the MRS at 250-foot spacing consistent with the VSP calculations. Mag and dig surveys will
be used in areas inaccessible (e.g., steep hillsides) to the DGM instrumentation. DGM surveys
will also be used near developed areas of the MRS to aid in managing the exclusion zones during
intrusive work. This will allow the UXO team to schedule intrusive work so that evacuations in
the developed areas are not necessary. Non-intrusive, analog geophysical transects will be
performed within the Code 300 Area at 203-foot spacing (see Table 3-10 for basis). Anomaly
densities will be calculated from the transect surveys to determine the locations of potential MEC
releases. EM31-MK2 transect surveys will be performed across the Former Sanitary Landfill, the

Dredge Pile, the Waste Burial Area, and Site 20/24 at 125-foot spacing, as described below.

Figure 3-11 shows the characterization approach for the Former Operational Areas MRS.
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3.6.3.1 Former Sanitary Landfill, Dredge Pile and Waste Burial Area

MEC reportedly has been disposed of in the Former Sanitary Landfill. The dredge spoil piles
removed from Green Pond Brook also have a potential to contain MEC. Projectiles have been
discovered during utility trenching activities through the sanitary landfill area. Only a portion of
the Former Sanitary Landfill is capped allowing unregulated access to potential MEC outside of
the ICs and throughout the Dredge Pile. Similarly, the Burial Area is an unregulated disposal
area. Projectiles were observed during a 1988 site walk and 40mm grenades were recovered
during an IRP investigation. The extents of the Former Sanitary Landfill/Dredge Pile and Waste
Burial Area are not well constrained. MEC is mixed with other disposal material in each of these
areas. By delineating the extents of the disposal areas, the extent of MEC will also be defined.
Initially, EM31-MK2 assessment surveys will be performed across each of the areas to evaluate
the extents of exposed or buried disposal material. A 125-ft transect spacing was selected based
on the size of the sites and the necessary resolution needed to delineate the disposal area
boundaries and any micro-features or areas within the disposal areas that may be of interest for
further investigation. Disposal area boundaries and micro-features within the disposal areas will
be interpreted using anomaly density plots based on the measured EM31-MK?2 data. EM31-MK2
transects surveys will be designed to ensure complete traversal across the burial features into
ambient background anomaly densities. Figure 3-12 presents the characterizations approach for

this area.
3.6.3.2 Site 20/24

The Site 20/24 area is identified as being used for miscellaneous waste and debris disposal,
munitions disposal, and former pyrotechnic testing activities. The extent of the former waste
burial area is not well defined; MEC is mixed with other disposal material in this area. Only a
small portion of Site 20/24 is capped allowing access to potential MEC throughout the site.
EM31-MK2 transect surveys will be performed at a spacing of 125-feet, across Site 20/24 to
delineate potential MEC burial sites. A 125-ft transect spacing was selected based on the size and
characteristics of the former sanitary landfill, dredge pile, and waste burial area and the
experience of the geophysics team. Additional grid surveys will be performed to delineate MEC

burial sites if necessary. Test pitting will also be performed outside the soil caps to determine
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nature and extent of MEC where features indicative of MEC burial sites are detected along the

DGM transects. Figure 3-12 presents the characterizations approach for this area.

Sampling Design for sub-sites: Focused EM61-MK2 surveys will then be performed based on
the results of the EM31-MK2 assessment surveys. A nominal transect spacing of 75 ft will be
used to further evaluate the interior of the delineated disposal areas. Smaller anomalous features
or areas detected during the EM31-MK2 surveys will be evaluated with a tighter EM61-MK2
transect spacing to traverse the area with three or more transects to fully delineate its extents.
Additional grid surveys will be performed to delineate MEC burial sites if necessary. All
anomalies will be selected based on background noise levels and predicted response values for a
medium industry standard object (ISO) seed item as determined in the instrument verification
strip (IVS). The EM61-MK2 anomaly detection results will guide the establishment of sample
units or areas with similar anomaly characteristics and densities. The sample unit size and
characteristics will be discussed with and approved by the project team. If the geophysical
transect survey results indicate that the current site boundaries are not completely delineated,

transects will be extended or added to bound the extents of each sub-site.

Anomalies will be selected in the sample units using a hypergeometric estimation process. This
process is used to determine the necessary number of geophysical anomalies to be intrusively
investigated. Intrusive investigation results can then be extrapolated within the sample unit to
estimate the proportion of MEC to non-MEC within a specific confidence level. The confidence
level for this project is 95%. The estimated number of anomalies to be selected for intrusive
investigation based on the anomaly population size is presented in Figure 3-13. The results of
the DGM surveys and intrusive investigations will delineate the Former Sanitary Landfill/Dredge

Pile and Waste Burial Area and support determining MEC densities.

Contract No. W912DR-09-D-0006 3-65 Revision 0
Project No. 03886.551.002 3/30/2012



Legend
D Installation Boundary
I Operational Range Areas

[ Former Operational Areas MRS

/ VLW s\ / 4 MRS Sub-Sites
Site 20/24 4% Y

i/ 5 : = DGM Transects

[ Ineligible Area - Burning Ground

Waste BurialrArea

Base Imagery: NJ 2007 Natural Color Imagery
Data Source: 2008 S| Report, Army GIS
Layers (August 2011)

Coordinate System: UTM Zone 18N
Datum: WGS84
Units: Feet

Former Operational Areas MRS
AEDB-R-ID: PICA-006-R-01

Figure 3-12
Former Sanitary Landfill, Drege Piles,
Waste Burial Area and Site 20/24
Characterization Approach
Picatinny Arsenal
Morris County, New Jersey




- Final Work Plan
W%T MMRP Remedial Investigation

/SO L TTIONS Picatinny Arsenal, Morris County, NJ

180.0

160.0

140.0

120.0

1000 +

80.0

60.0

40.0

Number of Anomalies to Select for Intrusive Work

20.0

0.0
1] 100 200 300 400 500 600 700 800 900 1000

Number of Detected Geophysical Anomalies

Figure 3-13 Selection of Anomalies for Intrusive Investigation Based on
Population Size

Contract No. W912DR-09-D-0006 3-67 Revision 0
Project No. 03886.551.002 3/30/2012




= Final Work Plan
W%T MMRP Remedial Investigation

\¥/SOLUTIONS Picatinny Arsenal, Morris County, NJ

3.7 LAKES MRS (PICA-008-R-01)

The Lakes MRS (PICA-008-R-01) consists of both Picatinny Lake and Lake Denmark and the
shoreline area surrounding the lakes. Each lake has a different military-munitions-related history,
which is discussed separately in the following subsections. Figure 3-14 presents the location of

the MRS.

3.7.1 Picatinny Lake Area

The Picatinny Lake Area covers 125 acres of the Lakes MRS. Picatinny Lake is an
approximately 108-acre manmade lake that is centrally located on PTA. Approximately 17 acres
of shoreline surrounding Picatinny Lake is included in the MRS. The majority of Picatinny Lake
lies within the 1926 Explosion Radius MRS. Figure 3-15 presents the location of the Picatinny
Lake Portion of the MRS. The depth of the lake ranges from an average of 5 feet on the north
end to an average depth of 12 feet toward the dam and outfall in the southwestern end of the lake

(Blackhawk, 1995).

Two named islands are located within the lake: Flare Island, which is actually a man-made
peninsula constructed of coal slag, and Picnic Island. According to the HRR, Flare Island was
used for testing flares and pyrotechnics. There is no historical evidence of former munitions
testing on Picnic Island. Numerous production buildings are currently located along the eastern
and western edges of Picatinny Lake. The HRR indicated that several explosive-related accidents
occurred in the back room of Building 800, located along the southwestern portion of the lake.
The explosions released MEC into the surrounding area and lake. During IRP investigations,

MEC was encountered during test pitting near several of the former production buildings.

Until 1931, a 3-inch projectile Barbette gun firing range was located centrally to the lake on the
eastern shore with a sand butt located across the lake to the west. The firing range was most
likely used for munitions testing and would have been located in a single fixed location. Between
1910 and 1960 smokeless powder and explosives were stored underwater in the lake to protect

them from lightning, spontaneous ignition, and heat.
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Currently, the lake is being used as a nonpotable water source for fire fighting and production
purposes, fishing, and recreational boating. LUCs are in place that ban swimming/wading in the

water. Fish consumption advisories are in effect due to elevated contaminant levels in fish tissue.

3.7.1.1 Previous Investigations
3.7.1.1.1 Site Inspection Results

No field activities were conducted for the Picatinny Lake Area during the SI. The SI Report
recommends that the MRS be further investigated for MEC based on the information presented
in the HRR. The SI Report recommends NFA for MC. MC is being addressed under the IRP
(PICA-057) and an FS was submitted in October 2009.

3.7.1.1.2 Bathymetric and Magnetic Surveys

Bathymetric and magnetic surveys of Picatinny Lake were conducted in 1995. Bathymetric
results provided lake depths (already stated above) as shown in Figure 3-16. Results of the
magnetic surveys, presented in Figure 3-17, identified approximately 125 underwater magnetic
anomalies. The majority of the anomalies were located around the islands and along the

shorelines (Blackhawk, 1995).

3.7.1.1.3 USACE Analog Geophysical Survey

In 2010, the lakes were drawn down in order to perform construction on the dam. USACE
conducted a limited site walk around the lakes while the lakes were drawn down. Several MD

items were recovered on Flare Island at a single location.

3.7.1.1.4 IRP Investigations

A majority of the buildings and several locations along the shores of Picatinny Lake have been
investigated under the IRP. During test pit installation, rocket-motor-housing sleeves (potential
of explosive residue) and fins were found near former Building 565. BD fuzes and other MEC

were reportedly found near Building 823 (Malcolm Pirnie, 2006).
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3.7.1.2

Conceptual Site Model

Table 3-11 presents the CSM for Picatinny Lake.

Table 3-11 Lakes MRS (PICA-008-R-01) — Picatinny Lake Area CSM

Profile Type

Site Characterization

L ocation Profile

Areaand Layout
= Covers 125 acres, including the land and water body.
= The open water accounts for 108 acres.

Structures

= Numerous munitions production, testing, and storage buildings are located in the 500 and 800
series around Picatinny Lake, Several of the 800-series buildings are within the MRS on the
western edge of the lake, including Building 823.

Boundaries

» Scrub/shrub wetlands and Green Pond Brook to the north.

= An earthen dam/spillway, R&D and production buildings, and power plant to the south.
= R&D and production buildings (500 and 900 series) are to the east.

= R&D and production buildings and Green Pond Mountain to the west.

Utilities

= Utilities may be present around the 500 and 800 series buildings.

= There are no known utilities in Picatinny Lake; however, magnetic surveys detected linear
features that could represent utilities.

Security
= Access is generally unrestricted once on the PTA.
® There are some limited access areas along the shoreline (fenced).

Land Useand
Exposure Profile

Current Land Use

= Picatinny Lake is used as a source for nonpotable water for production and fire-fighting purposes.

= The lake is used for recreational boating and fishing. No swimming is allowed and fish
consumption advisories are in effect.

= R&D and production buildings surround the lake.

Potential Future Land Use
= Upgrades to the dam and spillway are planned for Fiscal Year 2011. There no current plans to
change the land use.

Human Receptors
* Human receptors are PTA personnel, residents, contractors, visitors, and recreationists.

Ecological Profile

Degr ee of Disturbance
= For the lake, the degree of disturbance is low; however, dam upgrades will require lowering the
lake 3 ft.

® A moderate degree of disturbance exists in land areas surrounding the lake.

Wetlands
= Picatinny Lake is designated by NJDEP and USFWS as an open-water wetland.

Ecological Habitat and Receptors

= Open-water wetland-The northern end of Picatinny Lake is dominated by scrub/shrub wetland
with smooth alder (Alnus serrulata) and swamp azalea (Rhodendron viscosum). Ecological
receptors known to be present at this MRS include fish, birds, including waterfowl, wading birds,
piscivorous birds, songbirds, and raptors, reptiles, amphibians, and mammals.

= General information on ecological habitat and receptors at PTA is presented in Table 1-1 and
Section 8.2.
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Table 3-11 Lakes MRS (PICA-008-R-01) — Picatinny Lake Area CSM (Continued)

Profile Type

Site Char acterization

Cultural Resource
Profile

Cultural, Archaeological, and Historical Resour ces

= A total of 108 potential and/or known historical archaeological sites and 27 potential and/or
known prehistoric sites have been identified across the installation (Picatinny Environmental
Affairs, 2011; and Chugach Industries, 2008).

= The north end of Picatinny Lake contains a culturally sensitive area (see Appendix J).

Munitions/Release
Profile

Munitions Types

= A large portion of the lake lies within the 1926 explosion impact radius, therefore, munitions
associated with this MRS may include 25-pound Navy Mark I bombs; Mark II, III, IV, and V
bombs, aerial bombs; 14-inch Class “B;” 14-inch AP rounds; and 8-inch and 5-inch projectiles.

= 3-inch projectiles from the Barbette Gun Range.

= Munitions may also include mortars, medium to large ammunition, experimental munitions,
pyrotechnics, and bulk primary and secondary explosives.

Release M echanisms

= Explosion-related accidents at nearby buildings around the lake.

= The 1926 explosion.

= Munitions firing and testing.

= Discarded munitions associated with firing point and material from the 1926 explosion.
= The lake has been used for underwater storage of smokeless powder and explosives.

MEC Density

= No SI field investigations were performed on the lake, thus the density of MEC is unknown;
however, based on HRR information, it is likely that MEC is present in the lake from the 1926
explosion, underwater storage, and explosion-related accidents from nearby buildings. A marine
magnetometer survey of the lake revealed several metallic anomalies around Flare Island and
along the shorelines.

Munitions Debris

= No visual surveys were performed during the SI; however, based on HRR information, MD is
likely present in the lake.

= MD was recovered from Flare Island during a 2010 USACE site walk.

Associated Munitions Constituents
= No MC sampling was performed during the SI, and the lake is covered under the IRP for MC.

Transport Mechanisms/Migration Routes

The primary transport mechanisms identified for this MRS include the following:

= Soil Disturbance: The degree of disturbance in the land areas near the lake and shoreline areas is
moderate. MC may be released as respirable particulates in air during future construction (e.g.,
dam upgrades) or otherwise intrusive activities.

= Erosion: Soil erosion may uncover MEC. For the land portion of this MRS, MC adsorbed to soil
particles may migrate in surface water runoff from the surface soil to the lake. Migration of
dissolved MC is of lesser concern, as the MC has low water solubilities.

» Frost Heave: Periodic, alternating freezing and thawing during the winter may uplift MEC from
the soil subsurface to the soil surface.

= Recharge and Discharge: Groundwater may discharge to water bodies, and surface water may
recharge groundwater depending on the time of year and rainfall/snowmelt amounts. However,
this is a minor migration pathway, as the MC is relatively immobile and have low water
solubilities.

= Sedimentation: MEC and debris that may be present in the lake may continue to be buried by
sedimentation.
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Table 3-11 Lakes MRS (PICA-008-R-01) — Picatinny Lake Area CSM (Continued)

Profile Type

Site Char acterization

Pathway Analysis
= MEC — Exposure pathways are considered complete, because the presence of MEC is assumed.

Complete exposure pathways exist for PTA personnel, residents, contractors/visitors, and
recreationists who may contact, via handling or treading underfoot, MEC in surface soil or
surficial sediments. Residents and personnel who work in the buildings close to the lake may have
access to the shorelines. Swimming is banned, but it is possible that recreationists and children
could still try to swim in the lake and may contact MEC in the sediments. Potentially complete
exposure pathways also exist for contractors who may need to access underground utilities in the
subsurface soil and sediment or who may perform intrusive work during future construction or
otherwise intrusive activities. Potentially complete exposure pathways exist from MEC in surface
soil and surface sediment to terrestrial and aquatic vegetation and wildlife, and from MEC in
subsurface soil to biota that burrow or nest in the subsurface soil.

M C - While potentially complete exposure pathways for MC may exist, MC is addressed under
the IRP.
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3.7.1.3 Characterization Approach for the Lakes MRS - Picatinny Lake

Problem Statement: A large majority of Picatinny Lake lies within the 1926 explosion impact
radius. MEC associated with the 1926 explosion and munitions testing and nearby production

buildings may have contributed to munitions being present in the lake and along the shorelines.

Magnetic surveys of Picatinny Lake have identified 125 underwater anomalies. The anomalies

were never investigated to determine the nature and extent of MEC, if present, in the lake.

A 3-inch projectile Barbette gun firing point and associated slug butt/impact area is also present
within the Picatinny Lake Area. Burial of unused munitions was sometimes practiced at firing
points during testing and training activities. Buried MEC may be present at the firing point. The

presence and density of potential MEC at the slug butt/impact area are unknown.
Decisions Needed: The primary decisions being addressed at the Picatinny Lake Area include:

= Determine whether MEC is present on land portions of the Picatinny Lake Area and the
source (e.g., 1926 explosion, building explosion, and/or other sources). If MEC is present
on the land portions, delineate the extent of MEC.

= Evaluate whether underwater geophysical anomalies are associated with MEC.

= Detect and investigate the potential burial features associated with discarded munitions
disposal at the 3-inch projectile Barbette gun firing point.

= Determine whether a MEC release is present at the former 3-inch projectile Barbette gun
slug butt/impact area.

I nputs to the Decisions. Several inputs will be acquired to support the decisions:
= Collect underwater DGM transects to fill data gaps from the previous magnetic surveys
performed at Picatinny Lake.

= Evaluate existing magnetic survey data with the underwater DGM transect data to
identify anomaly trends and distribution.

= Select underwater and near-shore anomalies across Picatinny Lake to evaluate the nature
and distribution of MEC.

= Use a mag and dig transect approach along the shoreline of the lake to detect MEC
releases associated with the 1926 explosion, building explosions, and the 3-inch
projectile Barbette gun slug butt/impact areas.
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Perform DGM surveys at the firing point location as necessary to detect burial features and
conduct intrusive investigation.

Intrusive results for MEC, MD, and non-MD will be evaluated in the project GIS.

Study Boundaries: This MRS covers approximately 125 acres, with the open water accounting
for 108 acres. An earthen dam bound the lake to the south, and R&D and production buildings to
the east and west. Wetlands exist on the north end of the lake. Approximately 17 acres of land
surrounding the lake are within the MRS and include the former firing point for the 3-inch
projectile Barbette gun and the slug butt. The extent of potential MEC will be delineated using
DGM and mag and dig surveys.

Decision Rule: The results of the RI at Picatinny Lake will be used as follows:

= [fMEC is detected along the shoreline and in the water of Picatinny Lake, then assess the
data to determine the release mechanisms for MEC.

= [f MEC burial areas are present at the firing point, then determine the nature and extent of
MEC.

Tolerable Limits on Decision Errors. The null hypothesis (H,) is that a MEC release along the
shoreline and within Picatinny Lake (anomalies detected in the lake will be selected based on
anomaly distribution and anomaly trends to effectively characterize the area) does not exist. The
alternative hypothesis is that MEC releases along the shoreline and within Picatinny Lake do

exist.

The H, for the 3-inch projectile Barbette gun firing point is that a MEC burial area (large
anomalous features detected at the 3-inch projectile Barbette gun firing point will trigger
intrusive investigations) is not present at the firing point. The alternative hypothesis is that a

MEC burial area exists at the firing point.

A Type I decision error is concluding that a MEC release is not present along the shoreline and
within Picatinny Lake when it is. A Type II decision error is concluding that a MEC release is
present along the shoreline and within Picatinny Lake when it is not. The consequences of a
Type I decision error could include increased risks to receptors. The consequences of a Type 11
decision error could include unnecessarily incurred project costs associated with additional

investigation.
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A Type I decision error for the 3-inch projectile Barbette gun firing point is concluding that a
MEC burial is not present, when it is. A Type II decision error is concluding that a MEC burial
area is present, when it is not. The consequences of a Type I decision error could include
increased risks to receptors. The consequences of a Type II decision error could include

unnecessarily incurred project costs associated with additional investigation.

Sampling Design: Underwater DGM transects will be performed to fill data gaps identified in
the existing magnetic geophysical data collected in the lake. A total of 3 miles or 1 acre of
transects will be performed across the lake. The data will be analyzed cooperatively with the
existing magnetic survey data to develop a composite dig list. Based on current anomaly trends
and locations, it is estimated that approximately 25 anomaly locations will be selected for
reacquisition and investigation in the lake and along the lake shoreline. Underwater intrusive
investigations will be distributed across the lake to evaluate the nature of the anomalous sources.
Targets will be investigated in anomaly clusters or aerially extensive features so the results can
be interpolated to characterize the location. Discrete standalone anomalies not associated with
the anomaly clusters will also be evaluated for MEC. Approximately 20% of the anomalies
previously detected in the existing magnetic DGM data will be reacquired and investigated.
Select anomalies detected in the newly collected DGM data not in the existing anomaly list will
be added to the dig list. The dig list will be complemented by the ability to investigate near shore
anomalies during the land-based investigations. Prior to performing underwater intrusive
investigations, DGM instrumentation will be used to refine target locations. Qualified divers will

investigate the approximately 25 anomalies.

Land investigations will consist of performing 2.7 miles or 3.2 acres of mag and dig transect
surveys along the shoreline of the lake, and across the 3-inch projectile Barbette gun firing point
and slug butt/impact area locations. A 100-foot by 100-foot grid (or 0.25-acre area based on
accessibility) will be placed at the firing point to detect potential burial features. An EM61-MK2
will be used to survey the grid. Data will be evaluated for large anomalous areas indicative of
burial features. Such features, if detected, will be intrusively investigated. Range layout and
firing point location information is provided in a 1922 range map presented in the HRR. The

map denotes the firing point location for the 3-inch projectile Barbette gun range.
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The 100-foot by 100-foot grid will be centered on the firing point based on the 1922 map and
existing structures (cement pads). If a full 100-foot by 100-foot grid cannot be placed at the
firing point due to obstructions, an area of 0.25 acre will be digitally mapped around the firing

point location.

Figure 3-18 presents the characterization approach for Picatinny Lake.
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3.7.2 Lake Denmark Area

The Lake Denmark Area covers approximately 616 acres of the Lakes MRS (PICA-008-R-01)
located in the northern portion of the PTA. Figure 3-19 presents the location of the Lake
Denmark portion of the MRS. The MRS boundary coincides with the extent of overlapping
safety fans from three former ranges and does not include the northeastern portion of the lake.
The MRS consists of 263 acres of surface water area and 353 acres of land. The lake is manmade
with an average depth of 6.5 feet and is used for recreational boating and fishing. Swimming in

Lake Denmark is banned and fish consumption advisories are in effect.

According to the HRR, Lake Denmark was used for experimental testing of 60mm, 81mm, and
4.2-inch mortars. The firing point for the mortar testing was located on the southern end of the
lake with impact areas to the north and northwest end of the lake. According to the SI Report, a
60mm fuzed mortar was discovered near Building 1204 during an archaeological study. A 20mm
cannon testing range was also identified in the HRR reports. The firing point was located toward
the southern end of the lake near the baseball field. The impact area was located along the
western shoreline on the north end of the lake. Range layout and firing point location information
is provided in a 1974 range map presented in the HRR. The map denotes the firing point
locations for both the abandoned firing point and the relocated firing point for the 60mm, 8 1mm,
and 4.2 inch mortar ranges. A 1947 map presented in the HRR denotes the location of the 20mm

range firing point.

In addition to the munitions testing, the HRR and SI indicated that the western shoreline might

have been used for the disposal of 1926 explosion material and for munitions dumping.

3.7.2.1 Previous Investigations
3.7.2.1.1 Site Inspection Results

No field activities were conducted for the Lake Denmark Area during the SI. Further
investigation for MEC was recommended in the SI Report based on the information presented in
the HRR. No MC sampling of the water body was conducted as part of the SI, and a NFA
recommendation was made because MC is addressed under the IRP (PICA-015). ICs (no

swimming, fish consumption advisories) have been recommended for Lake Denmark.
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3.7.2.1.2 Geophysical Surveys and Media Sampling

According to the HRR, geophysical surveys were conducted during a previous RI of Lake
Denmark that included media sampling. The geophysical survey identified several areas of

potential metallic deposits. Figure 3-20 shows the coverage and results from the geophysical

Survey.
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Figure 3-20 Geophysical Survey Results
3.7.2.1.3 USACE Analog Geophysical Survey

While the lakes were drawn down in 2010, a 60mm mortar, white phosphorus (WP) was

identified on the southern shoreline of Lake Denmark (USACE, 2010).

Table 3-12 presents the CSM for the Lake Denmark Area MRS.
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Table 3-12 Lakes MRS (PICA-008-R-01) — Lake Denmark Area CSM

Profile Type

Site Char acterization

L ocation Profile

Areaand Layout

= Covers 616 acres, including the land and water body.

= The open water accounts for 263 acres with average depth of 6.5 ft.
= MRS boundaries are based on SDZs for mortar ranges.

= Undeveloped wetlands on the northern end of the lake.

Structures
= Explosive storage magazines in the 1200 series along the western shoreline.
= Three public service electric and gas utility towers.

Boundaries

= Scrub/shrub wetlands and Burnt Meadow Brook to the north.

* Dam and 1200A and S-1200 Buildings and southern half of Gravel Dam Cove to the south.
= Undeveloped land to the east.

= Southern ridgeline of Copperas Mountain to the west.

Utilities
= Public Service Electric and Gas utilities right-of-way crosses the north end of the MRS from west-
northwest to east-southeast.

Security
= Access is generally unrestricted once on the PTA.

Land Useand
Exposure Profile

Current Land Use

= Former ranges at Lake Denmark and surrounding upland forested areas are designated as other
than operational range.

= The lake is used for recreational boating and fishing. No swimming is allowed and fish
consumption advisories are in effect.

Current Human Receptors
= Human receptors include PTA personnel, residents, contractors, visitors, and recreationists.

Potential Future Land Use
= There no current plans to change the land use.

Potential Future Human Receptors
= Same as current human receptors.

Ecological Profile

Degr ee of Disturbance

= For the lake, the degree of disturbance is low; however, future dam upgrades will require lowering
the lake 3 ft and expose additional shoreline. Recreational activities include fishing and waterfowl
hunting.

= The degree of disturbance in the land areas surrounding the lake is low because of presence of
wetland and sensitive habitats.

Wetlands

= The northern end of Lake Denmark is dominated by scrub/shrub wetland with smooth alder and
swamp azalea.

= Gravel Dam Cove and an unnamed pond are present to the south of the lake.
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Table 3-12 Lakes MRS (PICA-008-R-01) — Lake Denmark Area CSM (Continued)

Profile Type

Site Char acterization

Ecological Profile
(Cont’d)

Ecological Habitat and Receptors

= The northern portion of Lake Denmark is dominated by scrub/shrub wetland with smooth alder
(Alnus serrulata) and swamp azalea (Rhodendron viscosum). Undeveloped, forest surrounds the
lake with a dominant canopy forest species belonging in the red oak subgroup. Ecological
receptors known to be present at this MRS include fish, birds, including waterfowl, wading birds,
piscivorous birds, songbirds, and raptors, reptiles, amphibians, and mammals. Four state-listed
endangered aquatic plant species occur in Lake Denmark including featherfoil (Hottonia inflate),
Robbin’s pondweed (Potamogeton robbinsii), small bur (Sparganium minimum), and lesser
bladderwort (Utricularia minor).

= [ake Denmark is located adjacent to Area J, which is a summer roosting area for the federally
endangered Indiana bat.

= Gravel Dam Cove, located in the southern end of Lake Denmark is a unique pond habitat that
supports breeding populations of the New England bluet, a rare damselfly.

= General information on ecological habitat and receptors at PTA is presented in Table 1-1 and
Section 8.2.

Cultural, Archaeological, and Historical Resour ces

= A total of 108 potential and/or known historical archaeological sites and 27 potential and/or
known prehistoric sites have been identified across the installation (Picatinny Environmental
Affairs, 2011; and Chugach Industries, 2008).

» The Lake Denmark Area contains culturally sensitive areas and prehistoric sites (see Appendix J)
(Chugach Industries, 2008; Picatinny Environmental Affairs, 2011).

Munitions/Release
Profile

Munitions Types:

» Lake Denmark was used as a mortar range and a 20mm cannon range. Munitions may include
60mm, 81mm, and 4.2-inch inert mortars/projectiles; 20mm, primary, and secondary explosives;
pyrotechnics; and experimental munitions.

Release M echanisms
= Munitions firing and testing.
» Discarded munitions associated with firing point and material from the 1926 explosion.

Maximum Probable Penetration Depth
= The largest munition fired at Lake Denmark was the 4.2-inch mortar. The maximum depth for the
mortar is 5.4 ft.

MEC Density

= No SI field investigations were performed in the lake, thus the density of MEC is unknown;
however, based on HRR information, it is likely that MEC, is at least present in the lake from the
mortar testing and 20mm cannon range.

= A 60mm mortar, WP was recovered from the southern shoreline during a 2010 site walk.

Munitions Debris:

= No visual surveys were performed, but based on HRR information, MD is likely present in the
lake. Geophysical surveys of the lake revealed several metallic anomalies. The lake was
reportedly used for dumping 1926 explosion debris and munitions along the western shoreline.

Associated Munitions Constituents
= No MC sampling was performed during the SI, and the lake is covered under the IRP for MC.
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Table 3-12 Lakes MRS (PICA-008-R-01) — Lake Denmark Area CSM (Continued)

Profile Type

Site Char acterization

Transport Mechanisms/Migration Routes
The primary transport mechanisms identified for this MRS include the following:

= Soil Disturbance: The degree of disturbance in the land areas near the lake and shoreline areas is
low because of the wetland and sensitive habitats. MC may be released as respirable particulates
in air during future construction (e.g., dam upgrades) or otherwise intrusive activities.

= Erosion: Soil erosion may uncover MEC. For the land portion of this MRS, MC adsorbed to soil
particles may migrate in surface water runoff from the surface soil to Lake Denmark and nearby
wetlands. Migration of dissolved MC is of lesser concern, as the MC has low water solubilities.

= Frost Heave: Periodic, alternating freezing and thawing during the winter may uplift MEC from
the soil subsurface to the soil surface.

» Recharge and Discharge: Groundwater may discharge to water bodies, and surface water may
recharge groundwater depending on the time of year and rainfall/snowmelt amounts. However,
this is a minor migration pathway, as the MC is relatively immobile and has low water solubilities.

» Sedimentation: MEC and debris that may be present in the lake may continue to be buried by
sedimentation.

Pathway Analysis

= MEC — Exposure pathways are considered potentially complete, because the presence and density
of MEC are unknown. Potentially complete exposure pathways exist for PTA personnel, residents,
contractors/visitors, and recreationists who may contact, via handling or treading underfoot, MEC
in surface soil or surficial sediments. Residents and personnel who work in the buildings close to
the lake may have access to the shorelines. Swimming is banned, but it is possible that
recreationists and children could still try to swim in the lake and may contact MEC in the
sediments. Potentially complete exposure pathways also exist for contractors who may need to
access underground utilities in the subsurface soil and sediment or who may perform intrusive
work during future construction or otherwise intrusive activities. Potentially complete exposure
pathways exist from MEC in surface soil and surface sediment to terrestrial and aquatic vegetation
and wildlife, and from MEC in subsurface soil to biota that burrow or nest in the subsurface soil.

= MC — For the land portion of this MRS, exposure pathways are considered potentially complete,
because it has not been established that MC is present at concentrations of concern. Potentially
complete exposure pathways exist for PTA personnel, PTA residents, contractors/visitors, and
recreationists who may contact MC in surface soil. Potentially complete exposure pathways also
exist for contractors who may contact MC in subsurface soil while accessing underground utilities
or performing other intrusive work. Potential exposure routes include incidental ingestion, dermal
contact, and inhalation of dust. Potentially complete exposure pathways exist for biota that may
contact MC in surface soil and that may nest or burrow at the site and may contact MC in
subsurface soil. While there may be potentially complete exposure pathways to MC in surface
water and sediment, surface water at this MRS is addressed under the IRP. Potential groundwater
exposure pathways are not addressed in this RI, as all groundwater within PTA is addressed under
the IRP.

3.7.2.2

Characterization Approach - Lake Denmark Portion of the Lakes MRS

Problem Statement: Existing underwater magnetic geophysical data collected in Lake Denmark

may not completely delineate the mortar range impact area. The extent and density of MEC in

the impact area are unknown. No intrusive investigations were performed to evaluate the existing

magnetic anomalies to determine whether they are MEC.
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Similarly, MEC density and distribution at the 20mm cannon range impact area are not available.

The presence of a MEC release in this area is unknown.

Three former firing points are located at the southern end of the lake. Burial of unused munitions

was sometimes practiced during training. Buried MEC may be present at each of the firing points

(See Figure 3-19).

Decisions Needed: The primary decisions being addressed at the Lake Denmark Area include:

Determine whether a MEC release from the mortar and 20mm ranges is present on the
land portions of the area based on VSP calculations.

Delineate the Lake Denmark mortar range impact area with additional geophysical
transect surveys.

Determine whether MEC burial features are present at the firing points and determine the
nature and extent of MEC at burial sites.

I nputs to the Decision: Several inputs will be acquired during the RI to support the decisions:

Collect underwater DGM transects to fill data gaps from the previous magnetic surveys
performed at Lake Denmark.

Evaluate existing magnetic survey data with the underwater DGM transect data to
identify anomaly trends and distribution.

Select underwater and near-shore anomalies across Lake Denmark to evaluate the nature
and distribution of MEC. Distribution of anomalies can be evaluated in existing and
newly collected DGM data. Anomalous areas and trends will be selected for
investigation. Investigations underwater and on the shoreline will support the nature of
the anomalies.

Perform DGM surveys and intrusive investigations at the firing point location as
necessary to detect burial features.

Conduct mag and dig transects based on VSP calculations on the land-based areas around
Lake Denmark and along the shoreline of the lake. VSP input parameters were
determined for the MRS based on munitions use. The northern side of Lake Denmark is
part of the mortar range SDZ and also includes the 20mm cannon range impact area. The
HFD for a 20mm projectile was used as the potential size of the MEC release on the
northern side of the lake. The southern side of Lake Denmark is part of the mortar range
SDZ. The smallest mortar used at the range was the 60mm. The HFD for a 60mm mortar
was used as the potential size of the MEC release on the southern side of the lake.
Table 3-13 lists the VSP parameters and coverage requirements for the Lakes MRS —
Lake Denmark Area.

Evaluate intrusive results for MEC and MD in the project GIS
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Table 3-13 VSP Parameters and Coverage Requirements for the Lakes MRS
(PICA-008-R-01) — Lake Denmark Area

VSP Parameter VSP Input and Cover age Requirements
Munitions Response Site Lakes MRS (PICA-008-R-01) — Lake Denmark Area
Shape of Target Area Circular
Target Area of Interest 61-ft radius for a 20mm projectile); 150 ft radius (for a 60mm mortar)

50 anomalies/acre (consistent with DGM surveys conducted during

Anomaly Density Indicator EE/CA and SI observations)

Transect Width 10 ft (team physical transect width)

Transect Spacing 120 ft (based on a 20mm projectile; 225 ft (based on a 60mm mortar)
Transect Distance 14 miles

Transect Area 17 acres (2.75% coverage of the MRS)

Study Boundaries. Approximately 263 acres of the Lake Denmark Area are surface water. The
remaining 353 acres are land that falls within the SDZ for the mortar range and 20mm range. The
lake is bound by a dam and Gravel Dam Cove to the south and wetlands to the north.

Undeveloped land is to the east and the southern ridgeline of Copperas Mountain lies to the west.

The shoreline and northern end of the lake is marshy and heavily vegetated. Accessing these
areas with digital instrumentation will be difficult. The nearby high power transmission lines are

accessed by helicopter and may impact data quality.
Decision Rule: The results of the RI at the Lake Denmark Area will be used as follows:

= If, through intrusive investigation of the DGM, transects confirm the mortar range impact
area in Lake Denmark, then evaluate the density and extent of MEC based on trends and
anomaly distribution in the lake.

= [f a MEC release is present on the northern and southern sides of Lake Denmark, then
determine the nature and extent.

= [f MEC burial areas are present at any firing point, then determine the nature and extent
of the MEC.

Tolerable Limits on Decision Errors. The null hypothesis (H,) is that a MEC release on the land
portion and along the shoreline and within Lake Denmark (anomalies detected in the lake will be

selected based on anomaly distribution and anomaly trends to effectively characterize the area)

Contract No. W912DR-09-D-0006 3 - 8 8 Revision 0
Project No. 03886.551.002 3/30/2012



= Final Work Plan
W%T MMRP Remedial Investigation

\¥/SOLUTIONS Picatinny Arsenal, Morris County, NJ

does not exist. The alternative hypothesis is that MEC releases on the land portion and along the

shoreline and within Lake Denmark do exist.

The H, for the firing points is that a MEC burial area (large anomalous features detected will
trigger intrusive investigations) is not present at the firing point. The alternative hypothesis is

that a MEC burial area at one or more of the firing points exists.

A Type I decision error is concluding that a MEC release is not present on the land portion,
along the shoreline or within Lake Denmark when it is. A Type II decision error is concluding
that a MEC release is present on the land portion, along the shoreline or within Lake Denmark
when it is not. The consequences of a Type I decision error could include increased risks to
receptors. The consequences of a Type II decision error could include unnecessarily incurred

project costs associated with additional investigation.

A Type I decision error for the firing points is concluding that a MEC burial is not present when
it is. A Type II decision error is concluding that a MEC burial area is present when it is not. The
consequences of a Type I decision error could include increased risks to receptors. The
consequences of a Type II decision error could include unnecessarily incurred project costs

associated with additional investigation.

Sampling Design: Underwater DGM transects will be performed to fill in data gaps identified in
the existing magnetic geophysical data collected in the lake. A total of 5 miles or 2 acres of
transects will be performed across the northern end of the lake. The data will be analyzed
cooperatively with the existing magnetic survey data to develop a composite dig list. Based on
current anomaly trends and locations, it is estimated that approximately five anomaly locations
will be selected for reacquisition and investigation in the lake and along the lake shoreline.

Qualified divers will investigate at the five locations.

Land investigations will consist of performing 14 miles/17 acres of mag and dig transect surveys.
A 100-foot by 100-foot grid (or 0.25-acre area based on accessibility) will be placed at each of
the three firing points to detect potential burial features. An EM61-MK2 will be used to survey
each grid. Data will be evaluated for large anomalous areas indicative of burial features. Such

features, if detected, will be intrusively investigated.
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The 100-ft by 100-ft grid size was selected based on the terrain and cultural development at the
locations of the firing points. The mortar range firing points are located on the edge of Lake
Denmark. Directly to the west is the 25th Avenue roadway and exposed bedrock. The 20mm
range firing point is located near the baseball field. To the south of the firing point is a fence,
backstop, and paved parking area near the baseball diamond. To the north of the firing point is
Lake Denmark.

The grids at the mortar ranges firing points will be centered on each firing point based on the
1974 map. Terrain and development will dictate final grid placement. DGM will not be
performed over exposed bedrock because it is unlikely burial would have taken place in those

locations.

The grid location for the 20mm range firing point will be centered on the firing point based on
the 1947 map. The developed areas on and near the baseball field will obstruct DGM

effectiveness and accessibility. The grid will extend toward the lake as far as possible.

If a full 100-foot by 100-foot grid cannot be placed at the firing points because of obstructions,
an area of 0.25 acre will be digitally mapped around the firing point locations. Final survey area

placement will be based on field observations.

Figure 3-21 presents the characterization approach for the Lake Denmark portion of the MRS.
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3.8 LAKE DENMARK - OFF-POST MRS (PICA-012-R-01)

The Lake Denmark — Off-Post MRS (PICA-012-R-01) consists of 113 acres and is a portion of
the Lake Denmark mortar range SDZ. It was designated as a separate MRS from the Lakes MRS
because it is located off-post and has a different CSM. The MRS is located on privately owned
property and is primarily undeveloped with some light residential and industrial development.
The majority of the MRS is occupied by the Radiation Technologies, Inc. (RTI) Superfund site.
Figure 3-22 presents the location of the MRS. Previous industrial activities at RTI included
testing and development of rocket engines and propellants. Perchlorate, a contaminant of concern
(COC) associated with RTI, has been found in groundwater. Sterigenics, a gamma facility that
provides sterilization and ionization services for healthcare, food safety, and advance

applications industries, currently lease the RTI facility.

3.8.1 Previous Investigations
3.8.1.1 Site Inspection Results

Approximately 4.75 acres of visual surveys were conducted as part of the SI on the MRS. No
MEC or MD was observed during the surveys (see Figure 3-22). No MC field activities were
conducted; however, due to the proximity of this MRS to the Lakes MRS (PICA-008-R-01),
Lake Denmark Area, MC data were extrapolated from the on-post property results. Samples
from the On-Post MRS indicated the presence of metals above LOCs. The SI recommended an
RI for MEC and MC for the Lake Denmark — Off-Post MRS.

3.8.1.2 Remedial Investigations at the RTI Superfund Site

Based on a 2010 RI Report, there have been several investigations at the RTI Superfund Site
since 1987. According to the report, there is a waste/drum disposal area located in the northern
portion of the MRS. In 2008, 32 test pits were completed at this disposal area with no MEC
observed. Numerous surface assessments and soil borings have been completed along the

western portion of the MRS with no MEC observed.

3.8.2 Conceptual Site Model

Table 3-14 presents the CSM for the Lake Denmark — Off-Post MRS.
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Table 3-14 Lake Denmark — Off-Post MRS (PICA-012-R-01) CSM

Profile Type

Site Char acterization

L ocation Profile

Areaand Layout

= Covers 113 acres of off-post property that fall within the safety buffer of the mortar range fan on
Lake Denmark.
= A majority of the MRS is occupied by the RTI Superfund site and vacant land.

Structures

= Buildings associated with Sterigenics operations.

= Fence surrounding the Sterigenics operational areas.

= Pumphouse to supply water for Sterigenics operations.

Boundaries
= Bordered by PTA and Lake Denmark to the north and west.
= No distinct boundaries to the south and east.

Utilities

= Utilities likely include electricity, drinking water, sewer, and telecommunications.

= A 10-inch water main from the pumphouse on Lake Denmark to the Sterigenics operations area
exists for fire-fighting purposes.

Security

= Access to Sterigenics operational areas is restricted by a guarded gate.
= Access is generally unrestricted on the other areas of the MRS.

= Court approval for right-of-entry is required in advance.

Land Useand
Exposure Profile

Current Land Use
= Sterigenics currently operates on a portion of the site.
= Much of the site is forested and located in the Highlands Preservation Area.

Potential FutureLand Use
= Same as the current use.

Human Receptors
= Human receptors include Sterigenics workers, utility workers, contractors, and visitors.
= Recreationists including hunters and hikers.

Ecological Profile

Degr ee of Disturbance

= A portion of the site is developed and intrusive investigation activities are ongoing at the RTI
Superfund site; thus, the degree of disturbance is moderate.

= The portions of the site that are forested have a low degree of disturbance.

Wetlands

* The MRS is adjacent to Lake Denmark, and wetlands are present throughout the MRS and
surrounding the RTI Superfund site.

= Scrub/shrub wetlands are located on the northern end of the MRS near the lake.

Ecological Habitat and Receptors

= Wetlands and forested areas, dominated by members of the red oak subgroup comprise much of
this MRS. Flora and fauna that inhabit the habitats in the Lake Denmark MRS also may be present
in this MRS. Nesting sites of the federally endangered Indiana bat are believed to located either on
or near the MRS.

= General information on ecological habitat and receptors at PTA is presented in Table 1-1 and
Section 8.2

Cultural Resource
Profile

Cultural, Archaeological, and Historical Resour ces

= The Lake Denmark — Off-Post MRS contains culturally sensitive areas and prehistoric sites (see
Appendix J). According to NJHPO, Mount Hope Mine Railroad is identified as a cultural
resource.
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Table 3-14 Lake Denmark — Off-Post MRS (PICA-012-R-01) CSM (Continued)

Profile Type

Site Char acterization

Munitions/Release
Profile

Munitions Types

= Munitions may include 60mm, 8 1mm, and 4.2-inch mortars from the former mortar range in Lake
Denmark.

= Experimental munitions and pyrotechnics may be present; however, munitions other than the
mortars (defined above) are associated with this MRSs source/release mechanism.

Release M echanisms
= Overshot from firing at Lake Denmark.

Maximum Praobable Penetration Depth

= The largest of the munitions, the 4.2-inch mortar, has a maximum probable penetration depth of
5.4 ft.

MEC Density
= MEC was not observed during the SI visual survey; MEC density is unknown.

Munitions Debris
= No MD was observed during the SI visual survey of the MRS.

Associated Munitions Constituents

* No MC sampling was performed during the SI; however, numerous samples collected from the
Lake Denmark — On-Post MRS indicated the presence of metals above LOCs. The results were
extrapolated to this MRS.

» Note: Testing and development of rocket engines and propellants has occurred at the RTI
Superfund site but not associated with the PTA MMRP RI.

Transport Mechanisms/Migration Routes

The primary transport mechanisms identified include the following:

» Soil Disturbance: The current degree of disturbance from continuing groundwater investigations
at the RTI Superfund Site is moderate. MC may be released as respirable particulates in air during
intrusive activities. The forested portions of the site have a low degree of disturbance.

= Erosion: Soil erosion may uncover MEC. MC adsorbed to soil particles may migrate in surface
water runoff from surface soil to nearby surface water bodies. However, there are no surface water
bodies located directly on this MRS. In addition, migration of dissolved MC is of lesser concern,
as the MC has low water solubilities.

= Frost Heave: Periodic, alternating freezing and thawing during the winter may uplift MEC from
the soil subsurface to the soil surface.

= Infiltration: The potential exists for MC to migrate from one environmental medium to another
(surface to subsurface soil to groundwater) through the infiltration of percolating groundwater.
However, this is a minor migration pathway, as the MC are relatively immobile and has low water
solubilities.

= Discharge: Groundwater may discharge to surface water bodies. However, this is a minor
migration pathway, as the MC is relatively immobile and has low water solubilities. In addition,
there are no surface water bodies located directly on this MRS.
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Table 3-14

Lake Denmark — Off-Post MRS (PICA-012-R-01) CSM (Continued)

Profile Type

Site Char acterization

Pathway Analysis

= MEC - Exposure pathways are considered potentially complete, because the presence and density
of MEC is unknown. Potentially complete exposure pathways exist for contractors performing
intrusive work at the Superfund site. Potentially complete exposure pathways exist for
recreationists via handling and treading on surface soil. Potentially complete exposure pathways
exist for biota that may contact MEC in surface soil and that may nest or burrow at the site and
thereby contact MEC in subsurface soil.

= MC — Exposure pathways are considered potentially complete, because it has not been established
that MC is present at concentrations of concern. Potentially complete exposure pathways exist for
Sterigenics workers and contractors who may contact MC in surface and subsurface soil when
performing intrusive investigations or accessing underground utilities. Potential exposure routes
include incidental ingestion, dermal contact, and inhalation of dust. Potentially complete exposure
pathways exist for biota that may contact MC in surface soil and that may nest or burrow at the
site and may contact MC in subsurface soil. Exposure pathways are potentially complete through
the food chain for both human and ecological receptors from consumption of biota that have
bioaccumulated MC. While potential MC transport/migration routes from soil to groundwater
were identified above, exposure to MC in groundwater is not expected, because the MC has low
water solubilities.
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3.8.3 Characterization Approach for the Lake Denmark — Off-Post MRS

Problem Statement: The Lake Denmark — Off-Post MRS is an SDZ of a former mortar range.
No MEC or MD has been observed in the MRS; however, overshots from the mortar range may

have impacted this MRS.
Decisions Needed: The primary decisions being addressed at this MRS include:
* Determine whether a MEC release is present within the MRS using VSP.

I nputs to the Decision: Several inputs will be acquired during the RI of the MRS to support the
decisions. Initially, VSP input parameters were determined for the MRS based on the munitions
used at the former Lake Denmark mortar range. The smallest mortar used at the range was a
60mm. The HFD of the 60mm mortar was used to determine the size of the potential MEC
release. Table 3-15 lists the VSP parameters and coverage requirements for the Lake Denmark —
Off-Post MRS. Intrusive results for MEC, MD, and non-MD will be evaluated in the project
GIS.

Table 3-15 VSP Parameters and Coverage Requirements for the Lake Denmark —
Off-Post MRS (PICA-012-R-01)

V SP Parameter V'SP Input and Coverage Requirements
Munitions Response Site Lake Denmark — Off-Post MRS (PICA-012-R-01)
Shape of Target Area Circular
Target Radius 150-ft radius
Anomaly Density Indicator 50 anomalies/acre
Transect Width 10 ft
Transect Spacing 225 ft
Transect Distance 4 miles
Transect Area 4.9 acres

Study Boundaries: the RTI Superfund Site and vacant land occupy the majority of the 113-acre
MRS. The MRS is bordered by PTA and Lake Denmark to the north and west. There are no
distinct boundaries to the south and east; therefore, they will be defined by the extent of MEC
associated with the former mortar range in Lake Denmark. The extent of potential MEC will be

delineated using DGM.
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Decision Rule: The results of the RI at the Lake Denmark — Off-Post MRS will be used as
follows:
= [f through intrusive investigation MEC is determined, then assess if increased MEC

densities represent MEC releases associated with the former mortar range at Lake
Denmark.

Tolerable Limits on Decision Errors: The null hypothesis (H,) is that RI results confirm that a
MEC release due to mortar firing from Lake Denmark does exist. The alternative hypothesis is
that RI results confirm that a MEC release due to former mortar firing from Lake Denmark does
not exist. A Type I decision error is concluding that a MEC release associated with the former
mortar range in Lake Denmark is not present when it is. A Type II decision error is concluding
that a MEC release associated with the former mortar range in Lake Denmark is present when it
is not. The consequences of a Type I decision error could include increased risks to receptors.
The consequences of a Type II decision error could include unnecessarily incurred project costs

associated with additional investigation.

Sampling Design: Mag and dig transect surveys will be performed across the MRS at a 225-foot
spacing based on VSP calculations. Total mag and dig coverage will be approximately 4 miles or
4.9 acres. MEC density will be determined based on intrusive work during the mag and dig

surveys. Anomalies will be investigated to determine the approximate MEC density.

Figure 3-23 presents the characterization approach for the Lake Denmark — Off-Post MRS.
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3.9 INACTIVE MUNITIONS WASTE PIT MRS (PICA-013-R-01)

The Inactive Munitions Waste Pit MRS (PICA-013-R-01) is 21 acres. The MRS is on Green
Pond Mountain and bordered by the installation boundary to the northwest. Additionally the
MRS is bordered to the East and South by operational range areas. The MRS is surrounded by
forested areas, including some shrubby habitat. In addition, a swampy area is located on the

southern boundary of the potential former testing area. Figure 3-24 presents the location of the
MRS.

The previous munitions use at the Inactive Waste Pit MRS is largely undocumented, but it was
reported that this MRS was used from 1955 to the mid-1980s for the testing and storage of
munitions and explosives. Potential uses may have included the evaluation of munitions and
static testing of explosives and propellant, with possible historical waste munitions disposal.
Disposal includes burial and detonation of munitions. After 1956 munitions were disposed of by
detonation/burning but historical records do not state the method of disposal prior to 1956. It was
confirmed that DMM was disposed onsite during the 2011 600 Area Vapor Intrusion and Source
Area Investigation conducted by Shaw (Shaw, 2010). Intact gravel mine canisters were found
while soil samples were collected at the former testing area. The gravel mines have since been

disposed of.

Since no specific discussion of munitions testing was available, during the SI a minimum surface
danger zone (SDZ) radius of 1,250 feet (381 meters), around the potential former testing area,
was used to define the MRS boundary. The minimum SDZ was chosen based on the proximity of
a large number of buildings surrounding the MRS. It is unlikely that munitions requiring a larger
SDZ would have been detonated at the MRS as this would have increased the likelihood of
damaging the surrounding buildings. The areas within the two operational ranges, one to the east

and another to the southwest, which overlap the SDZ, will not be investigated.

In the 1980s, the MRS was partially covered with topsoil and sand, and in the late 1990s, the
majority of the MRS where munitions testing may have occurred was covered with fill and rock. A
review of recent aerial photographs confirms that fill material is present at the MRS. Structures

currently present at the Inactive Munitions Waste Pit MRS include a burn cage, gun turret, and a
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building (Bldg. 656) along with other various objects and debris including one partial jet hull. It is
unknown whether all these structures were present throughout the MRS’s operation. All structures,
except for the building, are currently present within the Potential Former Testing Area, where the
main body of fill was placed. It is not certain to what extent the fill extends beyond the Potential

Former Testing Area Boundaries.

A portion of the Inactive Munitions Waste Pit MRS overlaps with the Code 300 Area. The Code
300 Area includes the area identified in the DoD, Executive Order 11508 PTA Survey Report,
Picatinny Arsenal, Dover, New Jersey 1973 report as being used for “artillery firing of shells up

to 155mm and fragmentation pattern testing”.

Contract No. W912DR-09-D-0006 3- 1 O 1 Revision 0
Project No. 03886.551.002 3/30/2012



Inactiv Munitions Waste Pit MRS
AEDB-R-ID: PICA-014-R-01

SOLUTIONS B

Legend
1 Installation Boundary

Operational Range Areas

| Inactive Munitions Waste Pit - Off-Post MRS 1d ol e it 4 4 T e o S G R

Munitions Response Site Boundaries
Inactive Munitions Waste Pit MRS

Potential Former Testing Area

_Inactive'Munitions
7 Waste/Piti: -

7. Potential'Former
Testing Area

Base Imagery: NJ 2007 Natural Color Imagery
Data Sources: 2008 S| Report; Army GIS Layers
(August 2011)

Coordinate System: UTM Zone 18N
Datum: WGS84
Units: Feet

Figure 3-24
Inactive Munitions Waste Pit MRS
PICA-013-R-01
Picatinny Arsenal
Morris County, New Jersey

File: Y:\Picatinny\MXD\workplan\FinalAddendum\Fig_3-24_Inactive_Munitions_wastepit.mxd, 1/6/2012 4:00:23 PM, ricksc




= Final Work Plan
W%T MMRP Remedial Investigation

\¥/SOLUTIONS Picatinny Arsenal, Morris County, NJ

3.9.1 Previous Investigations
3.9.1.1 Site Inspection Results

No field activities were conducted in the Inactive Munitions Waste Pit MRS during the MMRP
SI. No activities were planned during the MMRP SI Work Plan for the Inactive Munitions Waste
Pit MRS. Previous work has been conducted by Dames and Moore (1989) near the center of the
Inactive Munitions Waste Pit MRS where potential munitions testing would have occurred.
According to the SI conducted by Dames and Moore (1989), four surface soil samples and two
sediment samples were collected and analyzed for propellants, metals, and explosives. Surface
soil samples collected from the metal burn cage area and the potential testing area at the center of
the MRS contained concentrations of copper; RDX; 1,3-DNB; and 2,4- DNT above comparison
criteria. The Inactive Munitions Waste Pit MRS has been recommended for further investigation

during the RI phase of the MMRP based on information presented in the HRR.
3.9.1.2 Vapor Intrusion and Source Area Investigation

The U.S. Army Corps of Engineers (USACE) had tasked Shaw Environmental, Inc. (Shaw) to
conduct a follow-on Investigation and prepare a Feasibility Study (FS) addendum for the
Picatinny Arsenal (PTA) 600 Area groundwater operable unit, also known as PICA 58 (Shaw,
2010). The PTA 600 Area encompasses the Inactive Munitions Waste Pit MRS. Test pit and/or
trench excavations were conducted to investigate areas of elevated soil gas concentrations of
TCE. During the 2011 Vapor Intrusion and Source Area Investigation conducted by Shaw, intact
gravel mine canisters and MD were found while soil samples were collected at the former testing

area.
3.9.2 Conceptual Site Model

Table 3-16 presents the CSM for the Inactive Munitions Waste Pit MRS.
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Table 3-16 Inactive Munitions Waste Pit MRS (PICA-013-R-01) CSM

Profile Type Site Characterization

L ocation Profile Area and Layout

= 21 acres located on Green Pond Mountain including a portion of the Berkshire Trail.
The MRS is within a 1,250-ft SDZ centered on the potential former testing area,
excluding a portion to the east and another to the southwest consisting of operational
range areas.

Structures

= Objects and structures currently present at the Inactive Munitions Waste Pit MRS
include a gun turret, an elevated stand from which munitions were hung and/or fired, a
metal cage in which munitions were detonated, three concrete bases with a cut
projectile casing in each, several 8-inch gun barrels, one partial jet hull, two pieces of
18-inch long concrete storm sewer pipes, and several mounds of asphalt/concrete/brick
debris. It is unknown whether all these structures were present throughout the MRSs
operation.

= Historically, a control building (Bldg. 656), a guard shack, another elevated stand, two
additional jet hulls, a steel test unit, and steel observation towers existed at the MRS.

Boundaries

= This MRS is bordered by the installation boundary to the northwest. There are no
distinct boundaries to the south and east.

Utilities
= There is no information available regarding utilities that may be present at this MRS.

Security

= A locked gate controls access to the Inactive Munitions Waste Pit MRS and no
personnel are allowed on site during testing operations at nearby ranges.

Land Useand Current Land Use:
Exposure Profile = A non-operational area on the installation that acts as a buffer between active ranges.

Current Human Receptors
= Authorized PTA personnel, PTA residents, contractors/visitors.

Potential Future Land Use

= Same as current use.

Potential Future Human Receptors
= Same as current human receptors.

Ecological Profile Degr ee of Disturbance

= The degree of disturbance at this MRS is high. In the 1980s, the MRS was covered with
topsoil and sand, and in the late 1990s, the majority of the MRS was covered with fill
and rock.

Wetlands

= The MRS has a swampy area located on the southern boundary of the potential former
testing area.
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Table 3-16 Inactive Munitions Waste Pit MRS (PICA-013-R-01) CSM (Continued)

Profile Type

Site Characterization

Ecological Habitat and Receptors

= The MRS is surrounded by forested areas, including some shrubby habitat. In addition,
a swampy area is located on the southern boundary of the potential former testing area.
NJDEP’s i-Map Landscape Project layer indicates this MRS contains habitat with at
least one occurrence of a state threatened species.

= General information on ecological habitat and receptors at PTA is presented in
Table 1-1 and Section 8.2.

Cultural Resource
Profile

Cultural, Archaeological, and Historical Resour ces
= Portions of the MRS are designated as sensitive and potentially sensitive, yet disturbed.

Munitions/Release
Profile

Munitions Types

= No field activities were conducted in the Inactive Munitions Waste Pit MRS during the
MMRP SI.

= During the 2011 Vapor Intrusion and Source Area Investigation conducted by Shaw,
intact gravel mine canisters were recovered while soil samples were collected at the
former testing area, they have since been disposed of.

= The munitions associated with the Code 300 Area include those potentially tested at the
Inactive Munitions Waste Pit MRS and projectiles up to 155mm.

Release M echanisms
= Information on specific munitions types utilized at the MRS was not available.

= Release mechanisms may be from munitions testing activities, munitions debris
projected out from the MRS, and possible historical waste munitions disposal.

= The Code 300 Area has a potential release mechanism associated with munitions firing
and testing.

MEC Density

= No field activities were conducted in the Inactive Munitions Waste Pit MRS during the
MMRP SI. According to the 2011 Vapor Intrusion and Source Area Investigation
conducted by Shaw, approximately 12 feet and deeper of fill material covers the surface
of this MRS so MEC density on the surface is expected to be low in the central portion
of the MRS. There is potential for MEC to exist in the subsurface as a MEC release in
the SDZ radius.

= No information regarding MEC density is available for the Code 300 Area.

Munitions Debris

= No field activities were conducted in the Inactive Munitions Waste Pit MRS during the
MMRP SI.

= According to the 2011 Vapor Intrusion and Source Area Investigation conducted by
Shaw, approximately 12 feet and deeper of fill material covers the surface of this MRS
so MD on the surface is expected to be low in the central portion of the MRS.

= There is also potential for MD to exist in the subsurface as a MEC release in the SDZ
radius. During the investigation conducted by Shaw, MD were found in the subsurface
while soil samples were collected at the former testing area.
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Table 3-16 Inactive Munitions Waste Pit MRS (PICA-013-R-01) CSM (Continued)

Profile Type

Site Characterization

Associated M unitions Constituents

= In this MRS, four surface soil and two sediment samples were collected in 1989 by
Dames and Moore. Results indicate that copper and explosives were detected above
comparison criteria. These samples were collected in the portion of the MRS that
overlaps with the Code 300 Area.

= For more information regarding potential MC associated with this MRS, refer to
Attachments 2 and 3 in the UFP-QAPP (Appendix B).

Transport Mechanisms/Migration Routes
The primary transport mechanisms identified include the following:

= Erosion: Soil erosion may uncover MEC. MC adsorbed to soil particles may migrate in
surface water runoff from surface soil to nearby surface water bodies. However, there
are no surface water bodies located directly on this MRS.

= Frost Heave: Periodic, alternating freezing and thawing during the winter may uplift
MEC from the soil subsurface to the soil surface for part of the MRS. Frost heave is an
unlikely transport mechanism for the portion of the site covered with approximately 12
feet and deeper of fill material, which places it below the freezing line.

= Infiltration: The potential exists for MC to migrate from one environmental medium to
another (surface to subsurface soil to groundwater) through the infiltration of
percolating precipitation.

= However, MC migration from soil to groundwater is a minor migration pathway, as the
MC are relatively immobile and have low water solubility’s.

Pathway Analysis

= MEC - Potentially complete exposure pathways exist for PTA personnel/residents, and
contractors/visitors who may contact, via handling/treading underfoot, MEC in surface
soil or surficial sediment of the swampy area. Potentially complete exposure pathways
also exist for contractors who may contact MEC in subsurface soil or subsurface
sediment while performing intrusive work. It should be noted that clearance must be
given by PTA’s Safety Office prior to any subsurface activity. Potentially complete
exposure pathways exist for biota that may contact MEC in surface soil or surficial
sediment and that may nest or burrow at the MRS and thereby contact MEC in
subsurface soil.

= MC — Several chemical parameters were detected in environmental media, complete
exposure pathways exist for receptors with access to the Inactive Munitions Waste Pit
MRS.

= Complete exposure pathways exist for PTA personnel/residents, contractors/visitors
who may contact MC in surface soil or sediment at the MRS. Complete exposure
pathways also exist for contractors who may contact MC in subsurface soil while
performing intrusive work. Exposure routes include ingestion and dermal contact and,
for soil, inhalation of dust. Complete exposure pathways exist for biota that may
contact MC in surface and subsurface soil or sediment while feeding, nesting, or
burrowing.
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3.9.3 Characterization Approach for the Inactive Munitions Waste Pit MRS

Problem Statement: Based on available evidence, MEC and MD could have been released in
this MRS from former testing activities and munitions disposal. It is unknown whether MEC or
MC is present at the MRS. It is also unknown whether a MEC release is present within the Code

300 Area due to artillery testing activities.
Decisions Needed: The primary decisions being addressed at this MRS include:

= Determine the nature and extent of MEC in burial sites if present within the MRS.

= Determine whether a MEC release is present within the MRS due to potential munitions
testing activities. If a MEC release is present, determine nature and extent of the MEC
release.

= Determine whether a MEC release is present within the Code 300 Area from historical
artillery firing practices. If a MEC release is present, determine nature and extent of the
MEC release.

I nputs to the Decision: Several inputs will be acquired to support the decisions:

=  Perform EM31-MK2 transect surveys to detect burial features in the central portion of the
MRS where potential testing and burial activities would have occurred.

= Perform mag & dig surveys to evaluate the remaining portion of the MRS for MEC/MD
and MEC releases.

= Use VSP coverage requirements for the Code 300 Area to better suit the potential MEC
release profile. It has been documented that artillery testing activities may have been
performed for artillery up to a 155mm. The smallest MEC release for the Code 300 Area
is based on a 57mm projectile. Table 3-17 lists the VSP parameters and coverage
requirements for the Code 300 Area within the Inactive Munitions Waste Pit MRS.

Table 3-17 VSP Parameters and Coverage Requirements - Code 300 Area
V SP Parameter VSP Input and Cover age Requirements
.. . Code 300 Area located within the Inactive Munitions Waste Pit (PICA-013-R-
Munitions Response Site 01)
Shape of Target Area Circular (based on the hazardous fragmentation distance of a 57mm projectile)
Target Area of Interest 243-ft radius
Anomaly Density Indicator 40 anomalies/acre (conservative value used for an impact area)

Background Anomaly Density | 10 anomalies/acre
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\ SP Parameter VSP Input and Cover age Requirements
Transect Width 10 ft (physical team transect width)
Transect Spacing 193 ft (203 ft on centers)
Transect Distance 2,668 linear feet
Transect Area .6 acres (28.5% coverage of the Code 300 Area)

Study Boundaries: The MRS study area consists of a potential testing area located centrally
within the MRS and surrounding 1,250-ft SDZ. The MRS includes forested areas and some
shrubby habitat and a swamp located on the southern boundary of the potential former testing
area. The MRS is bordered by the installation boundary to the northwest. Additionally the MRS
is bordered to the East and South by operational range areas that intersect the 1,250-ft SDZ. The
Code 300 Area lies between these two operational ranges. The extent of potential MEC and
burial sites will be delineated using DGM and mag & dig surveys. DGM will concentrate near
the potential former testing area in the center of the MRS, while mag & dig transect surveys will

be performed in the remaining SDZ radius.
Decision Rules: The results of the RI will be used as follows:

= [f MEC burial sites are detected by DGM transect surveys, then delineate the extent of
MEC.

= If an increased anomaly density is detected during mag & dig transect surveys in the
remaining portion of the MRS, outside the Code 300 Area; then determine if the increase
in anomaly density is related to a MEC release.

= [f an increased anomaly density is detected during density transect surveys in the Code
300 Area, then determine if the increase in anomaly density is related to a MEC release.

= If MEC is present in the Code 300 based on intrusive anomaly investigation results, then
determine the nature and extent of MEC.

Tolerable Limits on Decision Errors: The null hypothesis (H,) for the area where potential
munitions testing occurred in the MRS is that no MEC burial sites related to historical disposal
activities exist. The alternative hypothesis is that burial sites exist and they contain MEC. The
Type I decision error associated with this H, is to conclude that burial sites are present when
there is not. The Type II decision error is to conclude there are no burial sites present when there
are. The consequences of a Type I decision error could include unnecessarily incurred project

costs associated with additional investigation. The consequences of a Type II decision error
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could include increased risks to receptors. If H, is rejected based on the detection of a potential
burial site, intrusive investigations will be performed to determine the nature and extent of MEC
if present. If no potential burial sites are detected within this area of the MRS, intrusive

investigations will not be performed.

The H, for remaining portions of the MRS, outside the Code 300 Area, is no MEC releases from
potential munitions testing activities exist. The alternative hypothesis is that MEC releases exist
and MEC and MD are present. The Type I decision errors associated with this H, are that there is
a MEC release when there is not. The Type II decision error is to conclude there are no MEC
releases when there are. The consequences of a Type I decision error could include unnecessarily
incurred project costs associated with additional investigation. The consequences of a Type II
decision error could include increased risks to receptors. If H, is rejected based on the detection
of a potential MEC release, intrusive investigations will be performed to determine the nature
and extent of MEC and MD if present. If no potential MEC releases are detected within this area
of the MRS, no additional grid surveys will be performed.

H, for the Code 300 Area is that the site does not contain a MEC impact area because of
historical artillery firing and does not necessarily contain individual MEC. The H, is based on
the lack of historical records that indicate that a dedicated range or impact area existed and the
lack of MEC finds within the Code 300 Area. The decision errors associated with this H, are
concluding that there is a MEC impact area within the Code 300 Area when there is not (Type I)
and concluding that there is no MEC impact area within the Code 300 Area when there is (Type
II). If H, is rejected based on the identification of a potential MEC impact area (e.g., anomaly
densities significantly greater than the background anomaly density over a large area) within the
Code 300 Area, then additional grid surveys will be performed within the potential MEC impact
area to determine the nature of the anomalies. If potential impact areas are not identified in the

Code 300 Area, no additional grid surveys will be conducted in the Code 300 Area.

Sampling Design: DGM transects will be performed with the EM31-MK2 in the central area of
the MRS where testing may have occurred. Both the ground conductivity and magnetic
susceptibility measurements will be processed and evaluated to identify high density areas

indicative of burial sites. The EM31-MK2 will be conducted along a transect spacing of 25 feet
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covering approximately 2,767 linear feet. The point between the elevated responses associated
with the burial site and the background response associated with an area free from conductive
material will be defined as the burial site boundary. Mag & dig transect surveys will be
conducted at 300-foot spacing in the remaining portions of the MRS to detect potential MEC
releases. Density transect surveys will be conducted in the Code 300 Area at a spacing of 203
feet. This will satisfy the coverage requirements for both the Code 300 Area and the potential

MEC release area associated with the Inactive Munitions Waste Pit MRS.

If the MEC is not BIP, biased sampling is proposed near MEC found during the MMRP RI, only
when field observation indicates that a potential release has occurred (e.g., visual evidence of
staining, the munition is cracked or corroded, the item is not inert). No MC sampling is proposed
for any MEC when the MEC is BIP. Figure 3-25 presents the characterization approach for the
Inactive Munitions Waste Pit MRS.

Contract No. W912DR-09-D-0006 3- 1 10 Revision 0
Project No. 03886.551.002 3/30/2012



1| Inactive Munitions Waste Pit MRS
- AEDB-R-ID: PICA-014-R-01

Legend
1 Installation Boundary

Operational Range Areas

[ |
[0 Code 300 Area
]

Munitions Response Site Boundaries
Inactive Munitions Waste Pit MRS
EM-31 Transects

Mag and Dig Transects

Density Transects

1.SDZ;
X -
Inactive Munitions
74 Waste Pit
‘% Potential Former
Testing Area

Base Imagery: NJ 2007 Natural Color Imagery
Data Sources: 2008 S| Report; Army GIS Layers
(August 2011)

Coordinate System: UTM Zone 18N
Datum: WGS84
Units: Feet

" Former Operational Areas MRS

Figure 3-25
Inactive Munitions Waste Pit MRS
PICA-013-R-01
Characterization Approach
Picatinny Arsenal
Morris County, New Jersey

File: Y:\Picatinny\MXD\workplan\Final\Fig_3-25_Inactive_Munitions_wastepit_chara.mxd, 1/18/2012 9:53:28 AM, ricksc




= Final Work Plan
W%T MMRP Remedial Investigation

\¥/SOLUTIONS Picatinny Arsenal, Morris County, NJ

3.10 INACTIVE MUNITIONS WASTE PIT - OFF-POST MRS (PICA-014-R-01)

The Inactive Munitions Waste Pit — Off-Post MRS (PICA-014-R-01) is 39 acres. This MRS is
part of a 1,250-foot SDZ implemented around an on-post site known as the Inactive Munitions
Waste Pit. Figure 3-26 presents the location of the MRS. The previous munitions use at the
Inactive Munitions Waste Pit is undocumented. Potential uses may have included the evaluation
of munitions and static testing of explosives and propellant. The Inactive Munitions Waste Pit —
Off-Post MRS is on the northwestern edge of the SDZ away from the on-post location of the site.

The MRS is a state-owned Wildlife Management Area and is heavily wooded, steep terrain.

3.10.1 Previous Investigations
3.10.1.1 Site Inspection Results

During the SI, approximately 2.25 acres of visual surveys were performed on a small portion of
the Inactive Munitions Waste Pit — Off-Post MRS. No MEC or MD was observed during the
surveys. Because MEC and MD were not recovered, no MC sampling was conducted. The SI

recommended that this MRS be furthered investigated for MEC and MC during the RI.

3.10.2 Conceptual Site Model

Table 3-18 presents the CSM for the Inactive Munitions Waste Pit — Off-Post MRS.

3.10.3 Characterization Approach for the Inactive Munitions Waste Pit Off-Post

Problem Statement: Based on available evidence, MEC and MD could have been released in
this MRS from former testing activities on-post. Limited inspections within this MRS were
performed during the SI. It is unknown whether MEC or MC associated with MEC is present at
the MRS.

Decisions Needed: The primary decisions being addressed at this MRS include:

= Determine whether MEC is present within the MRS and at what density.
=  Determine the nature and extent of MEC if a MEC release is observed.
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Table 3-18 Inactive Munitions Waste Pit - Off-Post MRS (PICA-014-R-01) CSM

Profile Type Site Char acterization

Location Profile Areaand Layout

= 39 acres located on Green Pond Mountain. The MRS is within a 1,250-ft
SDZ centered on the potential former testing area.

= MRS is vacant land located in Jefferson Township.

Structures

= No structures are within the MRS.

Boundaries

= There are no distinct boundaries to the north and west.

= The PTA boundary is to the south and east. .

Utilities

= The property is vacant, and it is unlikely that utilities are present.

Security

= Access is unrestricted but very difficult to access because of the steepness
of the terrain in the western portion.

Land Useand Current Land Use:

Exposure Profile * The MRS is currently undeveloped and is designated as a Wildlife
Management Area.

Current Human Receptors

= Recreationists (hunters and hikers).

Potential Future Land Use

= Same as current use.

Potential Future Human Receptors

= Same as current human receptors.

Ecological Profile Degr ee of Disturbance

= The MRS is undeveloped and part of the Wildlife Management Area,
therefore, the degree of disturbance is very low.

Wetlands

= None

Ecological Habitat and Receptors

= This MRS consists of steep, mountainous terrain located within a
Highlands Preservation Areas and a Wildlife Management Area. A habitat
with at least one occurrence of a state-threatened species is present at this
MRS, according to NJDEP’s i-Map landscape Project layer.

= General information on ecological habitat and receptors at PTA is
presented in Table 1-1 and Section 8.2.

Cultural Resource Cultural, Archaeological, and Historical Resour ces

Profile = No known cultural, archaeological, or historical resources are known at this
MRS.

Munitions/Release Munitions Types

Profile = No MEC was observed during the SI, and information on specific

munitions types used at the MRS is unavailable.

Release M echanisms

= Release mechanisms may be from burning or detonation activities if testing
activities were conducted. MEC might have been kicked-out from the test
area.

MEC Density

= No MEC was observed during the SI visual survey, indicating that MEC
density is likely to be very low to none.
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Table 3-18 Inactive Munitions Waste Pit - Off-Post MRS (PICA-014-R-01) CSM

(Continued)

Profile Type

Site Char acterization

Munitions Debris
= No MD was observed during the SI visual survey.

Associated Munitions Constituents

= MC sampling has not been performed on the MRS; however, four surface
soil and two sediment samples collected from the on-post portion of the
SDZ indicated that copper and explosives were detected above comparison
criteria.

Transport Mechanismsg/Migration Routes

The primary transport mechanisms identified include the following:

» Erosion: Soil erosion may uncover MEC. MC adsorbed to soil particles
may migrate in surface water runoff over the steep terrain. Migration of
dissolved MC is of lesser concern, as the MC has low water solubilities.

= Frost Heave: Periodic, alternating freezing and thawing during the winter
may uplift MEC from the soil subsurface to the soil surface.

= Infiltration: The potential exists for MC to migrate from one
environmental medium to another (surface to subsurface soil to
groundwater) through the infiltration of percolating precipitation.

= However, MC migration from soil to groundwater is a minor migration
pathway, as the MC are relatively immobile and have low water
solubilities.

Pathway Analysis

= MEC — The exposure pathway for recreationists who might contact MEC
via handling or treading on surface soil is incomplete, due to the steep
terrain and difficulty accessing this MRS. There are, however, potentially
complete exposure pathways for biota that may contact MEC in surface
soil and that may nest or burrow at the site and thereby contact MEC in
subsurface soil. These pathways are potentially complete, because the
presence and density of MEC is unknown.

= MC — The exposure pathway for recreationists who might contact MC in
surface soil is incomplete, due to the steep terrain and difficulty accessing
this MRS. Potentially complete exposure pathways exist for biota that may
contact MC in surface soil and that may nest or burrow at the site and may
contact MC in subsurface soil. These exposure pathways are potentially
complete, because it has not been established that MC are present at
concentrations of concern. While potential MC transport/migration routes
from soil to groundwater were identified above, exposure to MC in
groundwater is not expected, because the MC has low water solubilities
and the site is currently undeveloped.
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I nputs to the Decision: Several inputs will be acquired to support the decisions:

= Perform mag and dig surveys in accessible areas of the MRS, at the top of the ridge and
bottom of the slope, to detect and recover surface and subsurface MEC. Investigate all
anomalies.

= Perform mag & dig transect surveys to evaluate the remaining portion of the MRS, near
the PTA boundary, for MEC/MD and MEC releases.

= Evaluate intrusive results for MEC, MD, and non-MD in the project GIS.

Study Boundaries. Accessible areas of the MRS are located in the northwest at the bottom of the
steep slope, and on top of the ridge, with the remaining portion to the southeast near the PTA

boundary.

Decision Rule: The results of the RI will be used as follows:

= [f MEC is present based on intrusive anomaly investigations, then assess the MEC
density in the MRS.

= If an increased anomaly density is detected during mag & dig transect surveys in the
remaining portion of the MRS; then determine if the increase in anomaly density is
related to a MEC release.

Tolerable Limits on Decision Errors. Full coverage mag and dig surveys utilizing GPS will be
performed in accessible areas at the top of the ridge and bottom of the slope in the northwest

portion of the MRS.

The H, for remaining portions of the MRS is no MEC releases from potential munitions testing
activities exist. The alternative hypothesis is that MEC releases exist and MEC and MD are
present. The Type I decision errors associated with this H, are that there is a MEC release when
there is not. The Type II decision error is to conclude there are no MEC releases when there are.
The consequences of a Type I decision error could include unnecessarily incurred project costs
associated with additional investigation. The consequences of a Type II decision error could
include increased risks to receptors. If H, is rejected based on the detection of a potential MEC
release, intrusive investigations will be performed to determine the nature and extent of MEC
and MD if present. If no potential MEC releases are detected within this area of the MRS, no

additional grid surveys will be performed.
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Sampling Design: Full coverage mag and dig surveys will be performed in accessible areas at
the top of the ridge and bottom of the slope, in the northwest portion of the MRS, where the
terrain is accessible to the UXO teams. All anomalies will be investigated to determine the
approximate MEC density. Mag & dig transect surveys will be conducted at 300-foot spacing in
the remaining portions of the MRS to detect potential MEC releases.

Figure 3-27 presents the characterization approach for the Inactive Munitions Waste Pit - Off-
Post MRS.
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3.11 DATA INCORPORATION INTO THE RI REPORT
The geophysical survey and intrusive investigation results will be entered into the project GIS
database that will be continually updated and managed over the course of the project. These data

will be incorporated into the RI Report.

3.12 TIME CRITICAL REMOVAL ACTIONS
TCRAs are removal actions intended to address the imminent safety hazard posed by explosives
hazards. During the course of the RI, if an area is discovered that poses an imminent danger,

USACE will be notified for the purpose of reevaluating the area for a TCRA.

3.13 LOCATION SURVEYING AND MAPPING

A location survey will be conducted by a New Jersey Professional Licensed Surveyor. The
surveyor will establish control monuments or survey markers with a minimum of third order
accuracy. Horizontal control Class I, third order will be established for all new primary control
monuments established by the licensed surveyor. Horizontal control is referenced to the
Universal Transverse Mercator (UTM), North American Datum (NAD) 83, with units of U.S.
Survey Feet. Staking of control points and points of interest will be accomplished by driving
wooden stakes for temporary markers. Six-inch steel spikes will also be used to mark the
temporary survey points for relocation purposes. The surveyed geographic position and UTM
coordinates will be referenced to the primary control monuments established for the project.

Vertical control or topography will not be surveyed.

The survey locations of the geophysical grids will be shifted away from the large cultural features, as
needed, to ensure that the coverage requirements are achieved for the MRS. If large, prominent
cultural features are observed in a grid during surveyor activities, the location of the object will be
recorded. Other cultural features observed during DGM operations will be logged by the geophysical

team and presented on the grid contour maps for evaluation during the target selection processes.

A UXO Technician II or higher will provide escort for all authorized and survey personnel while
providing anomaly avoidance support as needed for intrusive work. Pertinent information related
to items recovered during the surface sweep process will be entered into the GIS database and

included in the RI Report.
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3.14 BRUSH CLEARING

Brush clearing may be conducted within the investigation areas in order to perform the
geophysical transect and grids. Only the minimum amount of vegetation will be removed to
facilitate the geophysical surveys, as necessary. The goal is to collect the necessary data
without significant impact to the surrounding environment. Brush clearing will be conducted
immediately following the location survey and will mainly be within the DGM grid footprints
established by the surveyor. A UXO Technician II or higher will escort a brush clearing crew
when utilized. The areas designated for brush clearance will be approved by PTA and USACE

prior to any clearing activities.

3.15 GEOPHYSICAL SYSTEM VERIFICATION

The geophysical system verification (GSV) approach is used to monitor and verify DGM sensor
functionality during the RI geophysical mapping activities. The GSV approach uses an IVS and
is a USACE-accepted alternative to the traditional Geophysical Prove-Out (GPO). The GSV
approach capitalizes on the known performance of the geophysical sensors (Naval Research
Laboratory (NRL), 2009). It provides the advantage of reallocating resources traditionally
devoted to a GPO to support a simplified, yet more rigorous, verification method for the
geophysical system operations. In addition, it incorporates a seeding program to continually

monitor the production mapping work within each MRS.

3.15.1 Instrument Verification Strip

The objective of the IVS is to provide a means to verify that the geophysical detection system is
operating properly. The seed items placed within the IVS should be observed in the geophysical
data with a signal consistent with the physics-based instrument response curves developed for
the EM61-MK2. The analog mag and dig survey instrumentation will also be tested at the IVS
each day.

The IVS will be constructed in an accessible area near the former GPA area. An additional IVS
may be established to maximize the efficiency of the field activities. If an additional IVS is
warranted, PTA and USACE will approve the construction location. An additional IVS will not
be established for water-based surveys, the land IVS will be utilized.
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For the EM61-MK2, ambient site noise will be measured and evaluated against the instrument
response curves to determine the detection depths for the items of interest anticipated for each
MRS. In addition, this methodology provides an ongoing monitoring of system performance, as

well as an additional QC of production work by using a blind seeding program.

3.15.1.1 Instrument Verification Strip Design

The IVS will be linearly seeded with five items, including one small surrogate industry standard
object (ISO), two medium ISOs, one inert 37mm projectile, and one inert 60mm mortar. The
ISOs listed in Table 3-19 are Schedule 40 pipe nipples, threaded on both ends, made from black
welded steel and manufactured to an American Society for Testing and Materials (ASTM)
specification. The three ISOs and the 37mm seeds were chosen because they are sufficiently
similar in size to munitions historically used and encountered at PTA. The 60mm mortars were
chosen because they have been historically used and found on Lake Denmark and the instrument

response curves are already generated for these mortars.

Table 3-19 Industry Standard Objects Characterized for Use as Munitions
Surrogates (Adapted from NRL/MR/6110 09 99183)

Nominal Part ASTM
[tem Pipe Size Outside Diameter Length Number* Specification
Small ISO 1" 1.315" (33mm) 4" (102mm) 44615K466 A53/A773
Medium ISO 2" 2.375" (60mm) 8" (204mm) 44615K529 A53/A773

*Part number from the McMaster-Carr catalog.

The seeds will be placed in the IVS and distributed sufficiently to prevent overlapping signals.
The proposed seed layout of the IVS is detailed in Figure 3-28. The items will be buried
horizontally (least favorable orientation) with the long axis aligned parallel to the ground surface,
and at depths between the ground surface and the anticipated detection depth near the noise and
the least favorable orientation response curve intersection. The items will be placed at the
discretion of the Site Geophysicist and the USACE QA Geophysicist prior to mobilization. Seed
locations will be surveyed by a New Jersey Professional Licensed Surveyor to a minimum of
third order accuracy. The item parameters (i.e., the surveyed location, size, depth, orientation)
will be recorded and entered into the database. An unseeded test strip will be established adjacent

to the seeded portion of the IVS to monitor the background noise.
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Notes: Line A: Directly over IVS seeds; used to verify that instrument response is within established response curve metrics.
Line B: Adjacent to Line A to use for offset detection and evaluate latency.
Line C: 10-ft offset from seeded IVS transect; used to measure local background noise.

Figure 3-28 Proposed IVS Layout and Process

3.15.1.2 Instrument Verification Strip Procedures

Prior to the burial of any seed items, a background survey will be conducted within the proposed
IVS area to determine the suitability of the site and to assist the Site Geophysicist in the

placement of the seed items.

Following the background survey, the seed items will be buried in accordance with the proposed
IVS layout (Figure 3-28), each at a depth between the ground surface and the anticipated
detection depth (to be determined based on the background noise). The location and depths of the
seed items will be surveyed and recorded. Each seed item, as well as the start and end points of

each IVS transect, will be marked at the surface with PVC pin flags or wooden stakes.

A DGM survey will be performed over the IVS using the EM61-MK2, following the transect
pattern detailed in Figure 3-28. The data collected will then be evaluated to determine a seed

item response baseline to compare against the production surveys.
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3.15.2 Blind Seeding

The geophysical grids will be seeded with medium ISOs. The seed locations will be surveyed by
a New Jersey Professional Licensed Surveyor and will be blind to the data collection teams.
Blind seeds will not be used for the underwater investigations at Picatinny Lake and Lake
Denmark. The objective of the seed program will be to provide ongoing monitoring of the
quality of the geophysical data collection and target selection process related to the production
survey for each MRS. Each geophysical grid and DGM transect will include at least one medium

ISO seed item, similar to the items used within the IVS.

After each data set is collected, the Site Geophysicists will overlay the locations of the blind
seeds on the processed data and verify that the detection and navigation DQOs are met in the
data set. The response of each ISO will be compared against the IVS results and the instrument

response curves.

3.15.3 GSV Procedures

The IVS and unseeded test strip will be visited daily before and after DGM surveys. Analog mag
and dig instrumentation will be tested each day at the IVS before performing surveys. For each
IVS survey event, the EM61-MK2 will first traverse the IVS, then an adjacent line used for
offset detection and then unseeded area. The data will be processed similarly to the production
mapping data. The GSV process is not suitable for use with EM31-MK2 transect surveys or with
the underwater detection systems. The QC tests designed for these instruments are sufficient to

determine that they are functioning and capable of achieving the RI objectives.

3.15.4 GSV Results

The initial results of the IVS will be discussed between the WESTON Senior and Site
Geophysicists and the USACE QA Geophysicist. The peak responses from the IVS seed items
will be plotted against their respective instrument response curves. The blind seed items will also
be monitored for positional accuracy and response and compared to the IVS results. All seed
item responses should plot higher than the calculated response curve for the least favorable
orientation response curve. The average noise values across the unseeded test strip and the

geophysical grids will be calculated and monitored during the life of the project. The seed items
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detected during the mag and dig surveys will be catalogued and tracked via RespondFast — UXO
Investigation in the project GIS database. The GSV results will be included for the digital
geophysical data packages. The IVS results will include the following:

» As-built drawing of the IVS including depth and orientation of seeded items.
= Representative photographs of the surrogate ISO seed items (initial results).
= Color plots of the DGM data.

= [nstrument response curves.

= Seed target list showing comprehensive results.

3.16 DIGITAL GEOPHYSICAL MAPPING

The DGM surveys will be used in areas where the quality measurement criteria can be achieved.
Both DGM transect and grid surveys will be performed based on the investigation strategies and
DQOs presented in Subsections 3.1.1, 3.1.2, and 3.1.3. Underwater DGM survey methods and

procedures are presented in Subsection 3.16.

3.16.1 Instrumentation

The DGM surveys will be performed using the Geonics EM61-MK2 all metals detector and the
Geonics EM31-MK2 electromagnetic terrain conductivity meter. Descriptions of the

instrumentation are presented in Table 3-20.
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Table 3-20 Digital Geophysical Mapping Instrumentation

Instrument Description

EM61-MK2 =  Time Domain Electromagnetic.

= Battery-powered with maximum output of 10,000 millivolts (mV).

= Detects ferrous and non-ferrous metallic objects in the shallow
subsurface.

= Acts as a transmitter and receiver.

= Transmitter induces eddy currents in metallic objects (ferrous and
non-ferrous).

= Receiver measures the amplitude and decay time of the induced eddy
currents.

=  Receiver measures at 216, 366, 660, and 1260 micro-second
intervals during the decay period.

= The standard EM61-MK2 cannot detect single objects at depths
greater than 3-4 meters.

= Data collection at frequency of 10Hz.

= Integrated with RTK GPS antenna mounted over center of coils.

EM31-MK2 = Electromagnetic Terrain Conductivity Meter.

=  Battery-powered and operating at a frequency of 9.8 kilohertz (kHz).

= Detects ferrous and non-ferrous metallic objects in the shallow
subsurface

=  Acts as a transmitter and receiver.

= Measures quadrature (apparent conductivity) and inphase
(metal detection: ferrous and non-ferrous).

=  Quadrature component is sensitive to conductors with low induction
numbers (i.e., soils) and measures in units of millisiemens per meter
(mS/m) in materials with conductivity ranging up to 1,000 mS/m.

= Depth of penetration is 18 ft.

= Data collection at frequency of 9.8 kHz.

= Interfaced with GPS mounted above the center point of the
transmitter/receiver coils.

3.16.2 Navigation and Positioning Equipment

The project personnel will use several types of navigation systems and methods best suited for
navigation and positioning along the transects and within the grids as well as for anomaly

reacquisition. Table 3-21 presents the types of positioning and navigation instrumentation.
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Table 3-21 Navigation and Positioning Instrumentation

Trimble Robotic Total
Station

Trimble Global Positioning
Real Time Kinematic Base

Trimble Pro-XRS

Station and Rover ()

[

Used in the event GPS coverage is
inadequate due to canopy cover for
DGM positioning in grids and
anomaly reacquisition.

Used for positioning on DGM
transects or grids; anomaly
reacquisition; and general surveyor
tool.

Capable of sub-meter accuracy and
will be used to navigate and track
EM31-MK2 DGM transects.

3.16.2.1 Local Navigation Methodology (Line and Fiducial)

For the line and fiducial DGM surveying (using the Cartesian X, Y grid system), geo-referencing

the geophysical data will be accomplished using the information recorded in a field log/note

book (e.g., start and end of line stations, lane spacing, and fiducial mark intervals) and the

information digitally recorded in each geophysical survey data file. An example of line and

fiducial navigation is presented in Figure 3-29.
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(Adapted from Engineering Manual 1110-1-4009, USACE, 2007)
Figure 3-29 Line and Fiducial Navigation

The procedure for collecting geophysical data using the line and fiducial method will include the

following:

= The geodetic coordinates of the grid corners will be used to geo-reference the
geophysical data after data collection.

= The surveyor’s tapes (or graduated static ropes) will be laid out in an east-west or north-
south direction as the terrain allows. Typically the southwestern corner of the grid
surveyed is assigned a relative coordinate of OE, ON.

* The range markers (traffic cones or high visibility tripods) will then be placed along the
line to be surveyed and will provide the geophysical operator with a navigation aid,
allowing him or her to traverse the line in a linear manner.
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» The fiducial data markers will be inserted manually by the operator at intervals not to
exceed 20 feet. In areas of rough terrain or thick vegetation, smaller intervals will be
used. These markers will be used to accurately locate each data measurement point
during the post-processing stages.

= A 20-ft fiducial spacing will be used in grids that have an open to moderately level
terrain. The Site Geophysicist will dictate a smaller fiducial interval to account for the
varying terrain. This decision will be made on-site based on the field conditions and
following grid placement.

The geodetic coordinates of the grid corners will be used to transform or “warp” the Cartesian

coordinates and the associated geophysical data to the UTM coordinates in the post-processing step.

3.16.3 Production Rates

Based upon past experience in similar terrain, and assuming no delays caused by weather or
other unexpected factors, WESTON will have a goal of achieving the following production rates

during the field geophysical surveys:

= DGM Transects — The DGM transects are expected to be completed at a rate of 3 to 4
miles per day. However, if poor site or weather conditions occur, this production rate
may be reduced to 1 to 3 miles per day, per team.

= DGM Grid Surveys — The production rate is anticipated to be approximately 0.25 to
1.0 acre per day for the DGM grid surveys. Production rates will depend on the size and
location of the grids and the field conditions encountered.

3.16.4 Instrument Standardization

To verify the instrument accuracy, the EM61-MK2 and the EM31-MK2 will be checked at the
beginning and end of each workday based on the tests and frequencies identified in Table 3-22.
Dynamic data will be collected over the instrument verification strip (IVS) daily. Additional
function checks may be performed throughout the day, as the operator deems necessary. The data
from each system test will be compared with the data collected on previous days. If there is a
significant change in the results, the instrument will be rechecked. If the difference in the data

cannot be accounted for, the instrument will be taken out of service until repaired.

To facilitate the detection of buried munitions, USACE has defined standard equipment tests and
data quality criteria. Table 3-22 identifies the USACE QC function tests and acceptance criteria
for the EM61-MK2 and the EM31-MK2.

Contract No. W912DR-09-D-0006 3- 1 28 Revision 0
Project No. 03886.551.002 3/30/2012



Final Work Plan

W%T Remedial Investigations

/SO LUTIONS Picatinny Arsenal, Morris County, NJ

Table 3-22 DGM QC Test Frequency and Acceptance Criteria
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Test Description Acceptance Criteria g 0 w [Se| a
Equipment Warm-Up | Equipment Specific (5-15 minutes) X
Record Sensor +/- 1 inch (2.54 centimeter (cm)) X
Positions
Personnel Test EM61-MK2 2mVp-p X
Cable Connection Test | Data profile does not exhibit spikes
Static Background Background: EM61-MK2 < 2.5 mV std dev X X
EM31-MK2 inphase: 0+/- 0.1
Static Spike +/- 20% of standard item response X X
6-Line Test Repeatable +/- 20 % of response amplitude, +/- X
(man-towed cart) 20 cm for positional accuracy
Repeat Data Repeatable +/- 20 % of response amplitude, X
EMO61-MK2 transect surveys within +/-20cm.
EM61-MK2 grid surveys within +/-20cm.
EM31-MK2 transect surveys within 10 ft (due
to canopy cover and GPS accuracy).
VS Seed item responses should plot higher than the X X
calculated response curve for the least
favorable orientation response curve.

3.16.4.1 Instrument Function Checks

Prior to conducting the QC function tests, spot measurements will be taken at various locations
around the proposed DGM survey area to identify the most suitable area to establish a QC
station. The IVS, static background, static spike, and cable connection tests will be performed
daily before and after surveying at the fixed QC station identified from the spot measurements.
The QC test statistics will be entered and saved to a database, which will be electronically

submitted with each data package.

The purpose of the static spike test is to determine the ability of the EM61-MK2 instrumentation
to collect stable readings consistently throughout the survey. Instrument functionality and

ambient electromagnetic (EM) cultural noise are the likely sources of non-repeatable readings.
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The static spike test demonstrates the sensor’s sensitivity to a chosen test object. A conductive
spike item of appropriate size will be used for the EM tests to quantify the instrument response

and to document its ability to collect stable readings.

The cable connection test is used to identify mechanical and electrical problems with the EM61-
MK2 and EM31-MK2 instrumentation. Large anomalous spikes within the test data indicate

poor connectivity between the cables and the field data logger.

The TVS test is used to demonstrate the EM61-MK2 instrumentation repeatability and accuracy.
The peak responses from the IVS seed items will be plotted against their respective instrument
response curves. Seed item responses should plot higher than the calculated response curve for

the least favorable orientation response curve.

3.16.4.2 Corrective Measures

One of the main goals throughout the RI will be to achieve and maintain a high standard of data
quality. This will be accomplished by a vigilant compilation of QC checks and QA reviews on data
collection and processing procedures. Any deficiencies identified will require a corrective measure,
and a root-cause analysis will be performed to document the issue, analysis, and corrective action.

Such root-cause analyses will be submitted to USACE and PTA as memorandums.

3.16.5 DGM Measurement Quality Objectives

The geophysical performance criteria provided in Table 3-23 are based on Engineering Manual
1110-1-4009 (USACE, 2007) and the most recent version of the Performance Requirements for
Using DGM and Analog Methods (USACE, 2009c). The geophysical quality measurement
criteria establish the specific metrics concerning the sensor performance, navigation accuracy,
data density, data processing standard, and anomaly selection criteria to meet the minimum goals
for the investigation. The metrics will be confirmed or appropriately adjusted based on the TPP

and the results of the GSV.
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Table 3-23 DGM Measurement Quality Objectives (MQOs)

MQO

M easur ement Performance Criteria

Testing Method

System and Data
Positioning — Potential
MEC burial features and
possible individual MEC
items can be effectively
reacquired.

Known surveyed positions and detected anomaly
positions in DGM survey data for seed items and
calibration spike objects are within specification
offsets:

EMG61-MK2 transect surveys within +/-20cm.
EM61-MK2 grid surveys within +/-20cm.

EM31-MK2 transect surveys within 10 ft (due to
canopy cover and GPS accuracy).

Line and fiducial grid corners are internally
consistent within 30 cm on any leg or diagonal.

Use GSV process for full
coverage surveys (ISO in
IVS and production survey
areas).

Perform calibration spike
tests for transect surveys
within heavily wooded areas
to verify positional accuracy
under tree canopy.

Geodetic internal
consistency through the use
of grid corner spikes and
seeds for line and fiducial
surveys.

Data Density — Data
density along line and
across line are sufficient
to detect potential MEC
burial features and
possible individual MEC
items.

EM61-MK2 grid survey: Across track spacing for
EMG61-MK2 full coverage surveys will be verified
using IVS. 98% of data along line will be spaced
no greater than 0.5 ft. 95% of across track data will
not exceed 3 ft.

EM61-MK2 transect survey: 98% of data along
line will be spaced no greater than 0.5 ft.

EM31-MK2 transect surveys will be run on a pre-
designed spacing. 98% of data along line will be
spaced no greater than 3 ft.

Use Geosoft and spatial
analysis tools to identify
locations where data density
does not achieve
measurement performance
criteria.

Verify instrument
functionality daily at IVS.

Anomaly Detection
Performance — ISO and
calibration spike object
responses are repeatable.

ISOs and calibration spike objects will not vary
more than 20% from test to test or ISO to ISO.

Monitor and compare spike
test data daily before and
after survey. Evaluate IVS
results daily before and after
survey.

Repeatability —
Positional and detection
performance are
consistent for the duration
of the project.

Review DQOs and spot trends or exceedances
from performance criteria.

Use a quantitative review of
test data daily and weekly.

Evaluate detection and
positional information at
IVS daily.
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3.16.5.1 False Positives

False positives result when an anomaly is detected at a given location, declared as a significant
anomaly to be intrusively investigated, or otherwise posted to a dig sheet, and no basis for the
anomaly is identified in the field. False positives can be a result of a low threshold selection of
anomalies (i.e., conservative anomaly picking), spikes in the data not successfully removed
during processing, instrument jolts resulting from terrain, and heterogeneities in the subsurface.
False positives are unavoidable and do not affect the data quality in terms of removing MEC
items from the subsurface. The performance goal with respect to false positives is to minimize

their occurrences while maintaining the same MEC identification rates.

For the DGM surveys at PTA, a false positive goal of no more than 15% is established for this
project, in accordance with USACE DID MMRP-09-004 (USACE, 2009d). False positives will
be minimized to the extent possible through the use of the best available geophysical practices
executed by the geophysical field team and the data analyst. False positives will be documented

in the database so that the 15% false positive metric can be monitored.

The false positive rates will be calculated and tracked for each transect or grid. Exceeding 15%
false positives (calculated as a running average for each transect or grid) will result in a re-
evaluation of the detection methods, data, and project QC. QA targets chosen below the selection
criteria will not be considered a false positive. A Corrective Action Request (CAR), if appropriate,
will be provided to explain the root cause for the excessive false positive rate. Additional

corrective actions may be performed as deemed necessary for false positives less than 15%.

3.16.6 Geophysical Mapping Data
3.16.6.1 Records Management

The data related to the DGM surveys will be managed using Geosoft Oasis Montaj software.
Spatial data will be managed using GIS, and will be stored in Environmental Systems Research
Institute (ESRI)-compatible GIS file formats, primarily ArcInfo coverages and ArcView shape
files.
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The data will be stored in site-specific folders that indicate the individual field efforts, data type,
and file extension. The DGM data will be submitted in accordance to MMRP-09-004 (USACE,
2009d). The data will be provided electronically to the USACE QA Geophysicist on compact
disc or via the WESTON TeamLink® Website and will be backed up on WESTON’s internal

network and project workstation.

3.16.6.2 Data Storage and Preliminary Processing

The digital geophysical data will be downloaded directly from the data-logger to a work station for
processing. Sensor manufacturer software (NavMaker61MK?2 or Dat31) will be used to review and
edit the data as necessary, normalize the data to the fiducial control marks, generate profile lines,

and convert the DGM data to (X,y) coordinates for contouring, map generation, and interpretation.

3.16.7 Data Processing
3.16.7.1 Standard Data Analysis

The geophysical teams will provide the raw digital data, digital records, and field notes to the Site
Geophysicist after the completion of the day’s field activities. The digital data will be submitted in an
ASCII-delimited file (XYZ) suitable for input into the Geosoft™ analysis software.

The field crews will initially process the data to correct the file names, line numbers, survey
direction, start and end line locations, and grid identification. Data spikes artificially induced
from cultural interference unrelated to subsurface material will be documented and removed
where appropriate. The pre- and post-survey QC data will be reviewed real-time and during the

data download to identify any abnormal readings.

3.16.7.2 Advanced Data Processing, Corrections, Digital Filtering, and
Enhancement

Once the initial data processing procedures are complete, Geosoft’s UX-Detect and QC
Geophysical Mapping modules will be used to further reduce the data. The following data

processes will be performed where appropriate:

= [nstrument Latency: Instrument latency will be corrected based on the lags or time
differences observed in anomaly peak positions from the IVS test. Corrections will be
applied using an appropriate correction routine that accounts for instrument latency time
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and sensor velocity. Chevron effects should not be visible in the data maps when plotted
at the scales used to detect the smallest amplitude signal for a given MEC item.

» Instrument Drift Correction: A drift correction process will be applied to the EM61-
MK?2 and the inphase component of the EM31-MK2 geophysical data to remove any
unwanted signal indicative of instrument drift.

* |n addition to the standard geophysical data processing procedures, the following statistics will
be calculated for each dataset to ensure that the data collection is meeting MQQOs:

= Background Noise: The standard deviation will be calculated in areas free of anomalous
responses to identify the background noise levels.

= Average Speed: The data acquisition rates should be <3 mph or consistent with the
speeds demonstrated on the IVS that achieve the along-track sample-separation metrics.

= Along-Track Sampling: The along-track sampling will be evaluated with respect to the
mean speed. For the EM61-MK2, the average along-track sampling will not exceed 0.5
foot between the data points. It is anticipated that the along-track sampling will average
approximately 0.35 foot based on the sampling frequency. For the EM31-MK2, it is
anticipated that the along-track sampling will average approximately 3 feet based on the
sampling frequency.

= Across-Track Sampling: The across-track sampling for the EM61-MK2 grid survey will
not exceed 3 feet. Minor data gaps may occur if obstructions exist in the DGM grid. The
data gaps due to obstructions will be excluded from this metric; however, data gaps will
be cumulatively tracked.

3.16.7.3 Preliminary Anomaly Selection Criteria

Site Geophysicists will use the UX-Detect Blakely Test to perform an initial automatic anomaly
selection, using the parameters determined from the initial IVS results for the EM61-MK2 data.
The GX parameters will be refined to produce anomaly selections of all signals above the mean
plus 2.5 to 3 times the standard deviation of the background data. Alternative levels may be
required for some datasets and will be documented on a case-by-case basis. A review of the
EM61-MK2 decay profiles (for the 4 channels) at all suspect and/or low-amplitude anomalies
will be performed to remove from the list anomalies not exhibiting response characteristics
typical of buried metallic objects. This step may be performed using a scripted routine that will
automatically find the nearest peak and compare the values for all associated channels in order to
compute, identify, and flag negative time constants. Flagged anomalies, not having the decay
characteristics of buried metallic objects, will be removed. A manual review of the remaining

anomalies will be conducted to center the anomaly response as needed.
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EM31-MK2 data will be analyzed for potential MEC burial areas. Both the inphase and
quadrature phases will be evaluated. A map will be generated in Geosoft overlaid with a site map
loaded with the site attributes, such as manhole covers, utilities, trees, fences, and lights. The site
attribute data will be used to eliminate cultural anomalies. Large anomalies not associated with

the cultural anomalies will be identified as targets and will be digitized as polygons.

All corrected geophysical data and anomaly locations will be exported to a database. Throughout
the geophysical survey, the field personnel will use logbooks to record observations such as
variances in the background interference/noise when collecting data, and/or note changes in the
soil characteristics. Such observations will provide valuable insights during the selection of

anomalies in the areas where significant variations in background interference/noise exist.

3.16.7.4 Anomaly Selection Decision Criteria

For the grids located using UXO Estimator results, anomalies will be selected for excavation
based on the electromagnetic noise levels and the least favorable orientation instrument response
curves for the smallest anticipated munitions item in the MRS. The intersection of the site noise
and least favorable orientation response curves will provide an estimate of the detection depth for

a particular munitions item. All anomalies above this value will be reacquired and investigated.

A discussion of UXO Estimator and VSP is provided in Sections 3.1.1 and 3.1.1.2, respectively.
VSP was used to develop the investigation strategies to ensure to a 95% confidence level a high
traversal and detection of the MEC releases within the appropriate MRSs. The transects
developed using VSP will primarily be traversed using a mag and dig like approach using analog
all-metals detectors due to the terrain. Anomalies detected will be intrusively investigated by
UXO Technicians as they are detected. The DGM transects will be collected in accessible and
developed areas to reduce the exclusion zone impacts. Anomaly reacquisition will be performed
before intrusive investigations in the DGM transects. The location and results of the investigation
will be recorded and tracked for evaluation. The locations where a MEC release is observed will
be further delineated with transects and the additional grid-based surveys as necessary to
determine the nature and extent of MEC. The results of the anomaly investigations in areas

outside of the MEC releases can be used to evaluate the MEC densities.
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Density transects using analog all metals detectors will be performed within the designated Code
300 Area. Density transects will only be performed in the Code 300 Area. Intrusive investigation
work will not be conducted as anomalies are detected. Results from the density transects will be

reported to determine if follow-on intrusive investigations are necessary.

Focused grids located using VSP results will be selected based on the response and the size of
the anomalous areas identified following data processing and interpretation. The grid size will
depend on the anomaly density and terrain characteristics. The default grid size will be 50 feet by
50 feet; however, the size of the emplaced grids will be increased (100 feet by 100 feet) to
encompass the anomaly clusters of interest. The grid placement and size will be coordinated with
the USACE QA Geophysicist prior to the grid surveys. Anomalies will be selected for these
grids at a rate of approximately 50 anomalies per acre. The response range and the number of

anomalies within that range are estimated as follows:

= Background noise to 20 mV (stack response): Investigate 20% of the target list.
» Background noise >20 mV to 150 mV: Investigate 40% of the target list.

= Background noise >150 mV: Investigate 40% of the target list.

= <50 anomalies per acre in grid: Investigate 100%.

All selected anomalies will be approved by the USACE QA Geophysicist before intrusive

investigations occur.

3.16.7.5 Dig Sheet Development

Following the identification of the potential target anomalies from the geophysical data
evaluation listed above, the anomaly locations will be digitized based on the position of the
target in UTM Zone 18, NAD coordinates in U.S. Survey Feet on a Target Dig Sheet and Target
History Database Form (Appendix E). The Site Geophysicists will assign each anomaly a
unique target identifier and will enter the corresponding information for the target into the
database. The Dig Sheet will also include the QC target anomalies. At a minimum, the following

information will be included in the database for each target anomaly:

» Unique Target ID including grid ID (A19-01, {grid ID-target number}).
= Unique Polygon ID for the potential MEC burial areas.

= FEasting and northing position.

= Channel ID.
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= Response amplitude of the peak response.

One dig list will be generated for all anomalies, including the MEC burial areas for EM31-MK2
and the point source anomalies for the EM61-MK2. Each polygon will have a unique ID that can
be input in the target list consistent with the individual anomalies. GPS waypoints for the EM31-

MK?2 polygon anomalies will be presented in a separate table.

3.16.8 Anomaly Reacquisition and Marking

Anomaly reacquisition will be performed once the geophysical and location data are processed.
The selected targets will be located in the field using an RTK GPS system. In areas where the
topography or the tree canopy prevents the use of GPS, alternative reacquisition methods, such
as RTS or tape measures, will be used. The geophysical target location will be marked with a
non-metallic pin flag. The burial areas will be marked with non-metallic pin flags with GPS
waypoint information and placed along the perimeter of the burial areas. A UXO Technician will
refine the location prior to excavation using the peak response detected by the handheld all-
metals detector. Offsets between the reacquired location and the excavated location will be
entered into the database. In the event that the handheld all-metals detector is unable to resolve

the DGM anomaly location, the EM61-MK2 will be used as an alternative in this situation.

The EM61-MK2 is the digital sensor planned to be used for DGM. It is anticipated that the
sensor will need to be deployed in a gurney mode rather than the standard wheel configuration
due to the difficult terrain. Using the sensor in this configuration will require multiple personnel
to operate the sensor during the data collection. Using this configuration for the anomaly
reacquisition will be cumbersome. A handheld sensor is planned for use during the reacquisition
to make the process more efficient. In the event that the handheld all-metals detector is unable to

resolve the DGM anomaly location, the EM61-MK2 will be used as an alternative.

3.16.9 Anomaly Excavation and Reporting

The SUXOS will maintain records of all MEC/MPPEH recovered on the project. These records
will be kept using the RespondFast®™ electronic data entry program on a hand-held PDA. The

data entered into the PDA will be transferred to a computer and project database each day and
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subsequently loaded into the project GIS so that all anomaly information is contained in the

project GIS.

3.16.10 Feedback Process

The Senior Geophysicist or his designee will review the RespondFast™ database to assess that
the physical characteristics of the item(s) found are consistent or appropriate relative to the size

and amplitude of detected geophysical anomaly.

If it is determined that the item was likely not the entire source of the anomaly, the anomaly
location will be reinvestigated using the instrument utilized during the initial survey. Anomalies
of this type will be tracked separately in the database in the event that future analysis is required.
In addition, the information derived from the feedback process of comparing the dig results to
the predicted results will be continually evaluated to identify the improvements that can be
incorporated into the anomaly selection process. The Geophysics QC Manager will provide

periodic progress reports with recommendations (as needed) to the USACE Geophysicist.

The measured response values will be compared only with the excavated item characteristics.
The UXO Team will confirm there is a reduction in signal with the hand-held instrumentation

during the anomaly investigation.

3.16.11 Geospatial Information and Electronic Submittals

The transects and grids will be used to characterize the PTA MRSs. The transects and grids will
be uniquely labeled based on the MRS name for surveying and tracking purposes. A licensed
surveyor will mark the location of each of the survey grid corners intended for DGM. If large
cultural features are observed in a grid location, the location of the feature will be recorded by
the surveyor. The geophysical team will use GPS or fiducial positioning at the control points to
reference the geophysical data to the UTM Zone 18 projection, NAD 83 datum, with units of
U.S. Survey Feet.
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3.16.11.1 Control Points

The surveyor will establish horizontal control Class I, third order monuments or survey markers
used to locate survey grid corners or transect lines. Staking of the control points and the points of

interest will be accomplished by driving wooden stakes for temporary markers.

3.16.11.2 GIS Incorporation

The MEC and MC investigation results will be referenced to the MRS grid or transect where the
item was recovered, the feature of interest was observed, or the sample was collected. File names
for the electromagnetic data will be referenced to the grid in which the data were collected. The
MEC and MC investigation results will be logged using WESTON’s RespondFast™ — UXO

Investigation field data software for seamless integration into a GIS database.

3.16.11.3 Plotting

The X/Y location and the description of all MEC, MD, and non-MD related items identified during
the course of the RI will be recorded electronically on a PDA. All locations will be compiled,
tracked, and plotted in a GIS database. In addition to the MEC locations, grid corners and
inaccessible areas will be stored in the GIS database. Maps will be generated as applicable. The
information overlaid on the base maps will include, at a minimum, a point referencing the location
of the MEC and grid identification (ID). Because of the extensive number of points anticipated, all
other data (such as northing, easting, anomaly ID, anomaly description, depth) will be recorded in

the Dig Sheet (Appendix E) and stored in a database for retrieval at a later date.

3.16.11.4 Mapping

The GIS data are being stored and managed using ESRI ArcGIS software, and are spatially
referenced to the UTM Zone 18 projection, NAD&3 datum, and U.S. Survey Feet units. Metadata
are created for all GIS layers managed by WESTON on this project, and conform to Federal

Geographic Data Committee metadata standards.

3.16.11.5 Electronic Submittal

At the close of the project, the DGM data will be submitted in accordance to MMRP-09-004
(USACE, 2009d). The GIS data will be submitted in non-proprietary Spatial Data Transfer
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Standard format, as well as in the proprietary format used for the execution of the project,
specifically AutoCAD 2000 and ESRI ArcGIS geodatabases. The final DGM data will be
submitted in accordance with DID MMRP-09-004 in electronic format on DVD. The daily or
weekly submittals will be performed via the TeamLink® project website. The pertinent in-
progress and field GIS data, design drawings, survey data, relational databases, and other related
data will be made available online to the government on the project’s TeamLink® website. The
formal GIS data submittals will be made on PC-compatible CD. Each submittal will be
accompanied by a freeware viewer application appropriate for reviewing the proprietary
formatted GIS data (e.g., ArcExplorer for ESRI format geodatabases). Instructions will be
included with each submittal for loading the data and the viewer application. No other additional

software is required, and no data modification is required for viewing the submittal.
3.17 UNDERWATER INVESTIGATIONS

The investigation activities for the characterization of underwater military munitions will be
performed at the Lakes MRS (PICA-008-R-01). This subsection describes the methods and

procedures for the underwater investigations that include:

= Evaluate the existing geophysical data results from the previous magnetic surveys
conducted in Picatinny Lake and Lake Denmark.

= Perform geophysical transect surveys as part of the RI where data gaps are identified in
the previous magnetic surveys.

= Develop composite anomaly dig lists for both Picatinny Lake and Lake Denmark based
on the anomaly trends and distribution.

= Intrusively investigate the selected anomalies to determine the anomaly source.
= Evaluate the dig results to achieve the established DQOs for each lake.

Prior to initiating the underwater investigations, a dive plan, including pertinent safety

procedures, will be submitted as an addendum to the APP (Appendix G).

3.17.1 Underwater Mapping Procedures

Prior to performing the underwater DGM transect surveys at the Lakes MRS, a support boat
equipped with a depth finder and GPS navigation will establish visible control markers at the

start, middle, and end of the pre-designed transects to aid the production mapping. Bottom
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features will also be evaluated to identify the potential obstacles that may impede the deployment
of the geophysical sensors. Although significant depth changes are not anticipated, any changes
will also be marked with GPS. These waypoints will be used to establish the instrument depth

settings along each transect.

After QC function checks are performed, the EM61-MK2 deployment platform will be
configured to achieve the appropriate depths for each transect. At each of the waypoints along
the transects, the EM61-MK2 may be raised or lowered to maintain a consistent height from the
lake bottom. The boat will traverse each transect using a navigational light bar to maintain course

and speeds to maintain forward motion and helm control.

Some locations in Lake Denmark may be shallow and marshy and thus boat access would not be
possible. Instrument deployment systems similar to those used during land-based surveys may be

used in lieu of the underwater system.

3.17.2 Instrumentation

The DGM surveys will be performed using an EM61-MK2 modified for underwater
investigations pulled behind a low metallic signature support boat. A Trimble RTK GPS will
position the underwater mapping system as it is deployed across the pre-defined transects as
presented in Figures 3-18 and 3-21. A depth finder will be used to establish the transect
locations and to determine the appropriate depths below the water surface for the EM61-MK2.

3.17.2.1 Instrument Standardization

To verify the instrument accuracy, the EM61-MK2 will be checked at the beginning and end of
each workday following the QC criteria (i.e., equipment warm-up, sensor nulling, static, static
spike, and cable shake). Additional function checks may be performed throughout the day, as the
operator deems necessary. The data from each system test will be compared with the data
collected on previous days. If there is a significant change in results, the instrument will be
rechecked. If the difference in the data cannot be accounted for, the instrument will be taken out
of service until repaired. Table 3-24 presents the DGM QC function tests and the acceptance
criteria for the underwater EM61-MK2.
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Table 3-24 Underwater DGM QC Test Frequency and Acceptance Criteria

Power | Start End of
Test Description Acceptance Criteria On of Day Day
Equipment Warm-Up Equipment Specific (5-15 minutes) X
Record Sensor Positions +/- 1 inch (2.54 cm) X
Vibration Test Data profile does not exhibit spikes X
(Cable Shake)
Static Background Background: EM61-MK2 <2.5 mV std X X
dev
Static Spike +/- 20% of standard item response X X

3.17.2.2 Function Checks

Prior to conducting the QC function tests, spot measurements will be taken at various locations
around the boat launch areas to identify the most suitable area to establish a QC station. Prior to
deploying the EM61-MK2 in the water, function checks will be performed. The static
background, static response/spike, and vibration/cable connection tests will be performed daily
before and after surveying at the fixed QC station identified from the spot measurements. Once
the function checks are completed on land, the EM61-MK2 will be deployed into the water and
additional checks will be performed to monitor for electrical interference, engine noise, and
propeller wash from the tow boat. All QC test statistics will be entered and saved to a database,

which will be electronically submitted with each data package.

3.17.3 Underwater DGM Measurement Quality Objectives

The geophysical performance criteria for the underwater DGM are provided in Table 3-25. The
geophysical quality measurement criteria metrics will be confirmed or appropriately adjusted

based on the TPP and the results of the initial QC data.
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Table 3-25 Underwater DGM Measurement Quality Objectives

MQO

M easur ement Perfor mance
Criteria

Testing M ethod

System and Data Positioning —
Potential MEC items or anomalies
from existing data can be effectively
reacquired.

Known surveyed positions and or
detected anomaly positions in DGM
survey data are within specification
offsets of 3.3 ft.

Conduct a latency test over a spike
placed in the water prior to and after
the transect surveys.

Data Density — The data density
along line is sufficient to detect
anomalous areas that include
potential MEC.

EM61-MK2 transect survey: 98% of
data along line will be spaced no
greater than 1 ft. Boat speed will be
<3.0 mph.

Use Geosoft and spatial analysis
tools to identify locations where data
density does not achieve
measurement performance criteria.

Anomaly Detection Performance —
The calibration spike object
responses are repeatable.

Calibration spike object will not
vary more than 20% from test to
test.

Monitor and compare spike test data
daily before and after survey.
Evaluate QC station results daily
before and after survey.

Repeatability — Positional and
detection performance are consistent
for the duration of the water
investigations.

Review data and spot trends or
exceedances from performance
criteria.

Evaluate anomaly reacquisition
results.

Use quantitative review of all test
data daily.

Evaluate detection and positional
information at QC station daily.

3.17.4 Data Processing

3.17.4.1 Data Processing and Standard Data Analysis

The raw digital data will be preprocessed to correct for file names, line numbers, survey
direction, and start and end line locations. The data spikes artificially induced from contact with
underwater obstructions will be documented and removed where appropriate. The pre-and post
survey QC data will be reviewed real-time and during the data download to identify any
abnormal changes. The digital data will then be submitted in an ASCII-delimited file (XYZ)

suitable for input into the Geosoft analysis software.

3.17.4.2 Advanced Data Processing, Corrections, Digital Filtering, and
Enhancement

Once the initial data processing procedures are complete, Geosoft’s UX-Detect and QC
Geophysical Mapping modules will be used to further reduce the data. Data processing will

follow the same procedures discussed in Subsection 3.15.7.2. Statistics for each data set will be
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calculated to ensure that the measurement quality objectives (MQOs), including the following,

are achieved:

= Background Noise: The standard deviation will be calculated in areas free of anomalous
responses to identify the background noise levels.

= Average Speed: The data acquisition rates should be <3 mph.

= Along-Track Sampling: The along-track sampling will be evaluated with respect to
mean speed. The average along-track sampling will not exceed 2 feet between the data
points. It is anticipated that the along-track sampling will average approximately 0.35
foot based on the sampling frequency.

3.17.4.3 Preliminary Anomaly Selection Criteria

Preliminary anomaly selection will follow the same procedures for the EM61-MK2 data

discussed in Subsection 3.15.7.3.

3.17.4.4 Anomaly Selection Criteria

The data from the EM61-MK2 survey will be cooperatively analyzed with the existing magnetic
survey data to identify the anomaly trends and distribution. Based on the response and the size of
the anomalous areas identified, a select number of anomalies will be chosen for excavation.
Approximately 25 anomalies will be selected and distributed to effectively characterize the large
anomaly clusters or linear features identified following data processing and interpretation. Not

all anomalies identified in the DGM data will be placed on the dig list for further investigation.

3.17.4.5 Dig Sheet Development

The dig sheet development will follow the same procedures discussed in Subsection 3.15.7.5.

3.17.5 Anomaly Reacquisition and Marking

The anomaly reacquisition for underwater targets will be accomplished using an RTK GPS
system mounted on a boat. The boat operator will maneuver the boat into a location above the
target and a PVC pipe will be lowered by hand and inserted into the lake bed. Once the boat and
the PVC pipe are positioned, the divers will descend to the search area by following the pipe to
the bottom. The diver will then perform an initial search around the PVC pipe using an

underwater magnetometer to ensure that the area is clear of MEC. The diver will then set up and
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perform a circle line search for the targets at 3.25-foot intervals. Once the anomaly location is

found, a buoy will be deployed to mark the actual location of the anomaly.

3.17.6 Anomaly Excavation and Reporting

In addition to the procedures in Subsection 3.15.9, a UXO-qualified dive team will dive to the
anomaly and investigate the source by using hand tools. The depth of the investigation will be
limited to 2 feet for safety reasons. The anomaly will then be positively identified. MEC that
cannot be moved will be left in place. Photos and descriptions of the item will be recorded in
RespondFast. MEC that can be moved will be brought to the shore for demolition. Large non-

munitions related objects identified during dive operations will be left in place.

3.18 MAG AND DIG SURVEYS

Mag and dig surveys will be used in the locations where the DGM surveys would be ineffective
for characterizing the nature and extent of MEC. These locations may include rough or
inaccessible terrain where the surveys could not be performed using the digital equipment. The
mag and dig transects and the grid surveys will be performed in the MRSs based on the DQOs

presented in Subsection 3.1.3.

3.18.1 Instrumentation

The mag and dig surveys will be performed using the Vallon or equivalent all-metals detector
and as a backup, the Schonstedt magnetic locator. Table 3-26 presents the descriptions of each

instrument.
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Table 3-26 Mag and Dig Instrumentation

Instrument

Description

Schonstedts

Analog magnetic locator.

Hand-held unit that detects changes in the Earth’s ambient magnetic field
caused by ferrous metal.

Contains two flux-gate sensors mounted at fixed distance and aligned in
gradiometer configuration.

Generates an audible output when either of the two sensors detects a
disturbance of the Earth’s ambient or permanent field associated with a
ferrous object.

Detects ferrous objects only.

Very difficult to use in highly mineralized ferrous soils.

May be used as a backup instrument.

Vallon all-metals detector.

Hand-held pulse-induction detector that contains both transmitting and
receiver coils.

Electromagnetic pulses transmitted to induce eddy currents in ferrous and
non-ferrous objects.

Receiver coils measures the decay of the pulse response.

Successfully used in areas with highly mineralized ferrous soils where
magnetometers cannot be used.

Handheld GPS unit
(i.e., Garmin or Trimble XT)

»

ot

Capable of meter accuracy and used by the UXO Teams to navigate and
track the analog instrument transects, and captures positions of discovered
items.

A Brunton compass may be used in conjunction with the handheld GPS
during transect surveys for better control.

Contract No. W912DR-09-D-0006
Project No. 03886.551.002

3 - 1 46 Revision 0

3/30/2012




- Final Work Plan
W%T Remedial Investigations

\¥/SOLUTIONS Picatinny Arsenal, Morris County, NJ

3.18.2 Mag and Dig Transects

The mag and dig transect surveys will be performed by the UXO technicians along the pre-
designated pathways as described in the characterization approach for each MRS. The waypoints
or the transect line features will be taken from the MRS-specific field investigation approaches
as GIS-compatible SHP files and loaded onto handheld GPS units. These waypoints and/or line
features will be used by the UXO technicians to ensure that the transect pathways are followed as
closely as possible (terrain and obstacle dependent). The GPS will also record the exact
pathways the UXO technicians walk. These pathways will be migrated into the project GIS to

review the investigation coverage.

Each mag and dig transect will be approximately 10 feet wide, equating to 5 feet for each UXO
technician. The subsurface anomalies detected will be intrusively investigated in real-time to
determine the presence of potential MEC. In areas where large amounts of cultural debris (e.g.,
cans, metal scrap) are identified, the UXO technicians will adjust the intrusive investigation as
appropriate based on professional judgment. These locations will be recorded by GPS, tracked
and reported to the SUXOS and/or UXOQCS. The details of the anomaly counts and the
information obtained during the transect surveys will be logged into RepondFast-UXO

Investigation and added to the project GIS for analysis.

3.18.3 Mag and Dig Grids

The focused grids will be placed in accordance with the individual characterization approach for
each MRS. Full coverage mag and dig surveys will be performed across each grid. The UXO
Team will mark out 5-foot intervals along the north and south or the east and west bounds of the
grid. The 5-foot intervals will then be connected with ropes to delineate the lanes to be surveyed
during the mag and dig. In areas of steep or difficult terrain, the UXO teams may use marking
tape or pin flags to locate the survey lanes. The teams will traverse the grids using the Vallon or
equivalent all-metals detection equipment to detect the subsurface anomalies. As they are
detected, the anomalies will be investigated for potential MEC. The details of the anomaly
counts and the information obtained during the transect surveys will be logged into RespondFast-

UXO Investigation and added to the project GIS for analysis.
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3.18.4 Production Rates

Based upon past experience in similar terrain, and assuming no delays caused by the weather or
other unexpected factors, WESTON will have a goal of achieving the following production rates

during the mag and dig surveys:

= Mag and Dig Transects - The typical production rate for the analog survey transects by
using a two-man UXO Team is expected to be 3 to 4 miles per day, depending on the site
conditions. However, if poor site or weather conditions occur, this production rate may be
reduced to 1 to 3 miles per day, per team.

» Mag and Dig Grid Surveys - The production rate is anticipated to be approximately
0.75 to 1.25 acres per day for the mag and dig surveys. Production rates will depend on
the size and location of the grids and the field conditions encountered.

3.19 INTRUSIVE INVESTIGATION

3.19.1 General Methodology

Anomalies will be selected for investigation during the initial geophysical mapping effort.
Anomaly reacquisition will be performed by an anomaly reacquisition team under the direction
of the UXO Team Leader and Site Geophysicists. Anomalies will be intrusively investigated
using hand tools. Prior to excavations, each work area will be evaluated for underground utilities
by the SUXOS and the UXOSO acting under an active dig permit approved by PTA. Non-
essential personnel will be evacuated from the area in accordance with the appropriate minimum
separation distance as presented in the approved Explosive Site Plan (ESP), provided in

Appendix H.

The UXO Team will excavate at the anomaly location to determine/assess whether
MEC/MPPEH are present. The depths of the excavations will not exceed 4 feet. If the anomaly
cannot be uncovered within the specified depth, the UXO Team will conspicuously mark the site
with flagging material and continue to the next location. The anomaly will be reported to the
SUXOS for documentation and evaluation of the anomaly. The project team will then determine

whether additional excavations are required.

If the subsurface contact proves to be munitions-related debris or cultural debris, the item will be

removed and the hole rechecked with a geophysical instrument. If the hole is “clear,” it will be
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refilled and tamped. The excavation/detonation holes will be backfilled with the soils excavated
from the hole to the extent possible. If the subsurface contact is MEC/MPPEH, it will be
disposed of in accordance with the procedure detailed in Subsection 3.12, MEC/MPPEH
Disposal. Each MEC will have its condition and identification determined by UXO technicians.

3.19.2 Accountability and Records Management for Munitions and
Explosives of Concern

WESTON will maintain records of all items recovered on the project. These records will be kept
using an electronic data entry program on a hand-held PDA. The software program, WESTON’s
RespondFast™ — UXO Investigation, has modules for the surface and subsurface recovery
information. The data acquired during the course of this RI will be maintained in accordance
with the data requirements specified in DID MMRP-09-004 (USACE, 2009d). The data entered
into the PDA will be transferred to a computer and the project database each day and
subsequently loaded into the project GIS so that all anomaly information is contained in the

project GIS.

3.19.3 Identification of Munitions and Explosives of Concern

The positive identification and the inspection/certification of MEC/MPPEH will be conducted in
accordance with the standard explosive ordnance reconnaissance procedures, Department of
Defense Instruction (DoDI) 4140.62 and Engineering Manual 1110-1-4009. The physical
characteristics and field information about the item will be recorded into WESTON’s

RespondFast®™ — UXO Investigation.

3.19.4 Storage of Munitions and Explosives of Concern

MEC/MPPEH may be stored on-site during this project in an approved magazine (see ESP for
details). The MEC recovered will either be disposed of daily or stored in the approved magazine.

If an item cannot be destroyed daily, it will be guarded until demolition or storage is achieved.
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Donor explosives will be stored in an approved and sited on-site magazine or WESTON will

utilize a local vendor for daily explosives delivery on an as-needed basis.

3.20 MEC DISPOSAL

3.20.1 General Procedures

MEC and/or MPPEH will be disposed of in one of three ways: (1) transported to a demolition
area on PTA and destroyed, (2) BIP or (3) EOD will respond.

Treatment by demolition of any item will not occur until positive identification has been
achieved. The SUXOS or designee will notify the USACE OESS, who will request EOD support

if the following scenarios are encountered during the course of this project:

= MEC cannot be identified as a conventional explosive.
= The fuze cannot be identified by type or function.
= Chemical warfare materiel is suspected.

The USACE OESS and EOD will coordinate and determine the proper course of action.

3.20.2 Demolition Activities

WESTON will conduct the demolition activities on an as-needed basis and in accordance with
the approved ESP, presented in Appendix H of this Work Plan and the Demolition Operating
Procedure (OP) (Appendix F). The demolition activities will follow the requirements of
Technical Manual (TM) 60A-1-1-31, Engineering Manual 385-1-97, applicable Bureau of
Alcohol, Tobacco, Firearms and Explosives (ATF), and federal, state, and local regulations. The
inspection/certification of MEC/MPPEH will be conducted in accordance with Department of
Defense Instruction (DoDI) 4140.62 and Engineering Manual 1110-1-4009. WESTON will use
remote firing devices (RFD) to ensure the safety of personnel. WESTON will coordinate with
the USACE, PTA, and local authorities prior to demolition activities. The demolition activities
will not commence until all parties on the notification roster have been notified in advance. The

Demolition Notification Roster is provided in Table 3-27.
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Table 3-27 Demolition Notification Roster

Call Order Contact Name Contact Information
Mr. Chris Yonet (410) 340-8459 (cell)
FIRST CALL OESS Baltimore District, USACE
USACE ATTN: CENAB-EN-HI
Baltimore, MD 21201-1715
(973) 724-6748 (work)
Ted Gable (312) 880-6748 (DSN)
SECOND CALL Project Manager for INCOM-NERO-PIC-PWE
Environmental Restoration B319
Picatinny Arsenal, NJ 07806-5000
(973) 724-2522 (work)
J B. Smith (973) 880-4236 (cell)
ALTERNATE
UXO Safety/MMRP Technical Project (312) 880-2522 (DSN)
SECOND CALL Manager/PTA Safety Office ;h;[})\i)]g—PIC-PW
Picatinny Arsenal, NJ 07806-5000
(973) 724-3134 (work)
Rodney Morgan (973) 945-7610 (cell)
THIRD CALL Team Leader Demilitarization (312) 880-3134 (DSN)
US Army ARDEC RDAR-EIL-LA
Picatinny Arsenal, NJ 07806
(410) 779-2796 (office)
Nancy Flaherty (443)-844-8193 (cell)
FOURTH CALL Project Manager/Design Team Leader Baltimore District, USACE
USACE CENAB-EN-HI
Baltimore, MD 21201-1715
(610) 701-3445 (work)
Laura Pastor (484) 467-9466 (cell)
FIFTH CALL Project Manager
WESTON Weston Solutions, Inc.
West Chester, PA 19380
Police (non-emergency)
SIXTH CALL Picatinny Arsenal, NJ 07806-5000 (973) 724-7273
Police Chief (973) 724-4161
Picatinny Fire Department (non-
SEVENTH CALL emergency)

Picatinny Arsenal, NJ 07806-5000
Fire Chief

(973) 724-3097
(973)724-3842
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If demolition is required outside PTA boundaries, the designated demolition supervisor will
possess a New Jersey Blaster’s License and will be responsible for all aspects of conducting
demolition operations. Detonations will be scheduled by the SUXOS in conjunction with the

USACE OESS and PTA on the basis of the weather and logistical considerations.

A minimum of three UXO qualified personnel, one of whom will be the Team Leader, will
conduct demolition operations. An electrical firing system provides better control of the
demolition activities. The control of the initiation devices will remain with the Demolition Team

Leader until attachment to the firing circuit.

The demolition team will account for demolition materials at all times. Only the estimated
amount needed to complete the day’s demolition operations will be ordered (or removed from

the magazine) from a local vendor and transported to the work area.

The unique demolition sites will be photographed with a digital camera prior to, and after firing
of the shot, and the photograph(s) will be saved electronically for the RI Report. At a minimum
after each detonation, the detonation points and general demolition site will be inspected to
ensure that a misfire, low order, or kick-out has not occurred. The area where demolition
operations are being conducted will remain secured until the SUXOS, in consultation with the

UXOSO and/or the USACE OESS, gives the “all clear.”

3.20.3 Evacuation and Site Control

The control of the demolition site must be maintained during the demolition operations. The
personnel who are not essential to demolition operations must evacuate to a safe area. The
occupied buildings must be evacuated and the access roads entering the detonation area will be
blocked during the explosive disposal operations to ensure that unsuspecting individuals are not
placed in jeopardy by the explosion. The UXOSO and Demolition Team Leader will ensure that
the area is clear of unauthorized personnel and equipment prior to permitting the attachment of

the initiation devices to the priming charge.

An observer will be stationed where there is a good view of the air and surface approaches to the
demolition site. It will be the responsibility of the observer to notify the Team Leader to suspend

firing if any aircraft, vehicle, or personnel are seen approaching the general demolition site.
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The PTA fire department may need to be alerted to stand by during demolition operations. In the
event of a fire or unplanned explosion, site personnel will be responsible for extinguishing the
fire. If they are unable to do so, they will notify the PTA fire department and evacuate the area.
NOTE: Do not attempt to fight explosive fires.

Prevailing weather condition information will be obtained from a reliable source. These data will
be logged before each on-site detonation. The demolition charges will not be primed or
connected for electrical firing during the approach or presence of a thunderstorm. Other weather
conditions (high winds, dust storms, temperature inversions, low altitude clouds, or cloud
coverage of more than 50%) may adversely impact planned demolition operations. The SUXOS
will consider these conditions when determining whether or not to conduct demolition
operations. If the weather conditions preclude the disposal by BIP, WESTON personnel will
secure and cover the UXO with sandbags and properly mark the area, until favorable conditions
allow the demolition. The personnel will remain at the site as long as the possibility of fire exists

as the result of a demolition operation.

3.20.4 Engineering Controls

WESTON will use engineering controls in accordance with HNC-ED-CS-S-98-7 to reduce the
fragmentation distances of demolition shots. A copy of HNC-ED-CS-S-98-7 will be on-site and
available to site personnel. Additional engineering controls that may be used include the buried
explosion module in accordance with Department of Defense Explosives Safety Board (DDESB)
TP-16 and water mitigation in accordance with HNC-ED-CS-S-00-3. In areas where an
acceptable fragmentation distance cannot be achieved, items acceptable to move may be moved
to the approved demolition area, with the concurrence of the Ordinance and Explosive Safety
Specialist (OESS). If these methods of disposal are determined to be impractical, then WESTON
will notify the on-site OESS.

3.20.5 Fragmentation Distance

Fragmentation distances and overpressure distances are based upon the net explosive weight
(NEW) of a single demolition item plus the donor charge as outlined in the ESP, the minimum

separation distance (MSD) calculations in the ESP (Appendix H) or Chapter 9 of DoD
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6055.09M. The calculation of the fragmentation and overpressure distances is important in order
to ensure the safety of not only site personnel, but also the public. These distances will be

calculated using DDESB Technical Paper 16.

Detonating multiple shots will be sequentially timed to ensure they are not simultaneous. The
K328 overpressure for the consolidation shot will not exceed the maximum fragment distance for
the munitions with the greatest fragmentation distance. WESTON ensures that all demolition
shots are conducted using the appropriate minimum separation distances for the munitions and
donor explosives involved. If this is not possible, tamping or other engineering controls will be

used.

3.20.6 Material Potentially Presenting an Explosive Hazard

WESTON UXO technicians will inspect MPPEH to determine whether an item/material is MEC,
material documented as an explosive hazard (MDEH) or MDAS. WESTON will classify items
of undetermined explosive hazard as MDEH and will dispose and/or vent the item with other
demolition shots. MPPEH will be disposed of by detonation using the standard demolition
procedures outlined in Technical Manual (TM) 60A-1-1-31 and procedures described in
Subsection 3.19, MEC Disposal, of this Work Plan and the Demolition OP in Appendix F.

WESTON ensures that the materials are inspected on the exterior and interior surfaces to be
certain that these items do not present an explosive hazard. WESTON employs a four-level

process for the inspection of MPPEH.

1. 100% inspection and 100% re-inspection by the UXO team, once by a UXO Technician
IT and once by the UXO Team Leader (Technician III).

2. Inspection by the UXOQCS during daily audits of the procedures used by UXO teams for
processing MPPEH.

3. The UXOQCS ensures that the procedures and responsibilities for processing MPPEH for

certification as MDAS are being followed and performs random checks of processed
MDAS and metal debris.

4. The SUXOS/UXOQCS is responsible for ensuring that the Work Plan and the QC plan
detail the specifics of the procedures to be followed to process MPPEH. The SUXOS will
perform or witness a 100% re-inspection and will sign the DD Form 1348-1A. The
UXOQCS or other technically qualified personnel will perform or witness the 100%
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inspection or an independent quality assurance (QA) inspection of the processed material
using an approved sampling method.

3.20.7 Munitions Debris

During the intrusive operations, metal scrap will be inspected by an UXO Technician II and

segregated into the following three categories:

1. Other related scrap (e.g., nails, wire, tin cans).
2. MDAS (e.g., fragments, shrapnel, and munitions components free of explosives).

3. MDEH requiring venting to ensure it is free of explosive hazards.

Upon the completion of the daily operations, the team will collect the material in temporary
collection points for transport to the secure holding area. As the material is being loaded, an
UXO Technician III will perform a second inspection of the material to ensure it is segregated

correctly. Any MDEH that is identified will be vented with the other demolition shots.

When certified and verified as free of explosives hazards, the material collected during the RI
will be placed in containers and sealed. Each container will be closed in a manner that requires
that the seal be broken to gain access to the interior of the container. The containers will be

labeled with a unique identification as follows:
= USACE/PTA/Weston Solutions, Inc./Container number (eg 0001)/Seal number.

DD form 1348-1A will be used as the certification/verification documentation for MDAS. DD
form 1348-1A will clearly show the printed names of the SUXOS and USACE OESS,
organization, signature, and contractor’s home office and field office phone numbers of the

SUXOS. DD form 1348-1A will list the following:
* Basic material content
= Estimated weight
= Unique identification of each of the container and seal number
= Location where the MDAS was obtained”

Certified MDAS will be transferred to PTA (or if off-post to a recycler) with the completed DD
Form 1348-1A. The SUXOS will sign the Certificate as follows: “ This certifies and verifies that
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the material listed has been 100 percent inspected and to the best of our knowledge and belief, is

inert and/or free of explosives or related materials.”

This documentation will be included in the RI Report. MDAS will be turned over to PTA at the

end of the project or periodically as necessary.

For wastes generated in off-post MRSs, WESTON will arrange for MDAS and scrap metal to be
recycled by a local vendor. In accordance with 40 CFR 261.6(a)(3), scrap metal, if recycled, is
not subject to Parts 262-266, or 268, 270, or 124. WESTON will recycle scrap metal generated

as a result of necessary removal and maintain records of recycling.

3.20.8 Personnel Responsibilities

Personnel responsibilities will be as follows:

=  UXO Technicians II: Check, classify, and segregate MDAS as they are recovered.

= UXO Technicians III: Re-inspect all MDAS, as it is loaded for transport to the MDAS
holding area.

= The UXOQCS:

— Conducts daily audits of the procedures used by the UXO teams and of the MPPEH
handling process.

— Randomly inspects and documents a minimum of 10% of the MDAS being processed
to ensure the handling procedures are being followed.

— Performs or witnesses the 100% re-inspection.
= The UXOSO:

— Ensures that the specific procedures for MPPEH are being followed, performed
safely, consistent with applicable regulations, and in accordance with the Work Plan.

— Performs random checks to ensure that MDAS is being handled correctly.

= SUXOS:

— Ensures that the specific procedures for MPPEH processing are being followed,
performed safely, consistent with applicable regulations, and in accordance the
project Work Plan.

— Performs random checks to ensure that MDAS is being handled correctly.
— Performs or witnesses the 100% re-inspection.

— Certifies that MDAS is free from explosive hazards.
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— Takes responsibility for ensuring that the inspected materials are secured in locked
containers while awaiting shipment off-site.

— Ensures that prior to shipping material off-site, the inspected materials are in a closed,
labeled, and sealed container and documented as follows:

o Unique label including “PTA/Weston Solutions, Inc./Container No. (e.g.,
0001)/Seal Number.”
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4. REPORTING

4.1 RI REPORT

The RI Report(s) will be prepared at the conclusion of the field investigation(s). More than one
RI Report may be prepared and submitted, based on the recommendations of the project planning
team (e.g., off-post MRSs may be discussed in one combined RI Report). In general, the RI

Report(s) will:

§ Present the findings of the investigations conducted as part of the MEC and MC
characterization at PTA (including the detailed geophysical and laboratory data).

Discuss the usability of the data based on the satisfaction of the DQOs.
Revise the CSM for each MRS (based on the RI results).

Present the results of the hazard and risk assessments.

w  w W  w

Identify preliminary remedial action objectives.
4.1.1 Assessment of Explosive Hazards

A MEC risk assessment, using the MEC Hazard Assessment (MEC HA), along with a
description of how the RI results may influence the current and future use of the MRSs at PTA,
will be included in the RI Report(s). The potential explosive hazards to the human receptors at
each MRS will be assessed using the Interim MEC Hazard Assessment Methodology guidance
document (EPA, 2008). The severity, accessibility, and sensitivity of the MEC found at the
MRSs will be evaluated in accordance with this guidance so that the project team can establish a
baseline hazard assessment in support of the CERCLA process. The MEC HA will also enable
the project team to assess the MRSs on the most appropriate scale by dividing an MRS into

subunits if necessary.

4.1.2 Assessment of Munitions Constituents Risks

As part of the Rl Report, a baseline human health risk assessment (HHRA) and a screening-level
ecological risk assessment (SLERA) may be prepared for the MRSs. Whether or not an HHRA
and SLERA will be prepared for a specific MRS, and how the HHRA and SLERA will be

prepared and reported, will be determined based on the following:
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§ If no MC samples are collected at an MRS, no HHRA or SLERA will be conducted.
However, for consistency with EPA’s CERCLA RI/FS guidance, arisk assessment
section will be included in the RI Report to note that an HHRA and SLERA are not
required.

§ If MC samples are collected and all constituents are non-detect, no HHRA or SLERA
will be conducted. However, for consistency with EPA’s CERCLA RI/FS guidance, a
risk assessment section will be included in the Rl Report to note that an HHRA and
SLERA are not required.

§ If MC samples are collected and MC is detected, but no chemicals of potential
concern (COPCs) for the HHRA and/or no chemicals of potential ecological concern
(COPEC:s) for the SLERA are identified, the HHRA and SLERA will be initiated but
will be truncated at the data evaluation stages, with the noted statement that further
HHRA and/or further SLERA are not warranted.

§8 If MC is detected and COPCs and/or COPECs are selected, the data utilization for the
HHRA and/or SLERA (i.e., whether to evaluate the MRS as one exposure unit or
multiple exposure units) will be decided at that time.

As noted below, the HHRA and SLERA will be conducted in accordance with EPA’s Risk
Assessment Guidance for Superfund (RAGS) series of guidance documents. A detailed risk
assessment work plan (typically termed a Pathways Analysis Report) will be prepared for those
MRSs where an HHRA or SLERA is warranted, based on evaluation of the validated analytical
data, once the fieldwork is completed. The risk assessment work plan, which will include RAGS
Part D (EPA, 2001) Tables 1 to 6, will serve as a predecessor to the HHRA and/or SLERA but
will not be finalized upon review by the USACE and the regulatory agencies. Comments
requiring resolution will be discussed via teleconference; response-to-comments will be prepared
only for unresolved comments. Resolved comments will be incorporated directly into the HHRA
and/or SLERA. The risk assessment work plan will include selected draft, report-ready text,
figures, and appendices to facilitate completion of the risk assessment.

According to the SI for PTA, further investigation for MC was recommended for the following
MRSs:

PICA-003-R-01: 1926 Explosion Radius.
PICA-004-R-01: 1926 Explosion Site - Off-Post.
PICA-006-R-01: Former Operational Areas.
PICA-014-R-01: Inactive Munitions Waste Pit — Off-Post.
PICA-008-R-01: Lakes (Land Portion Only).

w W W W W
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§ PICA-012-R-01: Lake Denmark - Off-Post.

As described in QAPP Worksheet 17 (Appendix B), only biased soil sampling, based on the
MEC field investigations, is proposed for all the MRSs except the 300 Marsh Area located
within the 1926 Explosion Radius MRS and the Former Operational Areas MRS. Screening
values to identify COPCs and COPECs that are protective of adverse human and ecological
health effects will include, but not be limited to, the EPA’s regional screening levels (accessed
online: www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/) and EPA’s ecological soil

screening levels (accessed online: www.epa.gov/ecotox/ecossl/), respectively.

4.2 RISK ASSESSMENTS

Baseline HHRAs and SLERAs will be prepared, in accordance with the general outline noted
above, as part of the RI and presented in a section of the Rl Report. Separate HHRASs and
SLERAs will be prepared for each MRS, as appropriate. The locations of the majority of the
proposed MC samples will be biased (as discussed in Worksheet 17 and Attachment 3 to the
UFP-QAPP) because, based on the CSM for each MRS, it was determined that MC is likely
associated with MEC in the environment and is not widespread throughout the MRS. Non-biased
locations are proposed for MC samples at only the following MRSs:

§ 1926 Explosion Radius MRS: Fifteen gridded sediment samples in the 300 Marsh
Area, which is located within the MRS.

§ Former Operational Areas MRS: Ninety gridded soil samples across the MRS.

The biased MC soil sampling (as described in Worksheet 17 of the UFP-QAPP) will be
conducted immediately under, or adjacent to, MEC, where contamination is likely (e.g., visual
staining, near cracks/corrosion). Soil samples will not be collected near inert or intact
MEC/MPPEH unless the field observations indicate potential contamination (e.g., staining. No
MC sampling is proposed for any MEC when the MEC is BIP. MC samples will be analyzed for
explosives and select metals.

Therefore, with the exception of MC data for the samples collected within the 300 Marsh Area
(located within the 1926 Explosion Radius On-Post MRS) and the samples collected at the

Former Operational Areas MRS, MC data may or may not be available at the remaining MRSs.
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42.1 Baseline Human Health Risk Assessment

The potential for current and future risks to human health posed by exposure to MC at the MRSs
will be evaluated, as appropriate, by preparation of a baseline HHRA. The HHRA will be
prepared in accordance with applicable and current USACE (1999), EPA Risk Assessment
Guidance for Superfund (RAGS) series (1989, 2001, 2004, and 2009), and other relevant EPA
guidance. Accordingly, the HHRA(s) will be presented in a series of tables in RAGS, Part D
format (EPA, 2001). Each baseline HHRA will include the hazard identification, exposure
assessment, toxicity assessment, and risk characterization components, as briefly described

below.

422 Hazard Identification

The hazard identification will begin with a refinement of the CSM, which will be used to focus
the HHRA. The CSM will identify scenario timeframes, exposure media and exposure points,
receptor populations and ages, exposure routes, type of analysis (i.e., quantitative or qualitative),

and the rationales for selecting or excluding an exposure pathway for evaluation.

The usability of the MC data collected during the RI to support the HHRA will be determined
based on satisfying the DQOs and the validation criteria. Only validated data, as defined in
EPA’s RAGS Part A (1989) and EPA’s Guidance for Data Usability in Risk Assessment (Part A)
(1991), will be used.

The occurrence and distribution of detected MC in soil (sediment for the 300 Marsh Area) will
be summarized and evaluated. From these data, the environmental media of concern and the
specific COPCs will be identified for subsequent evaluation. As described previously, at a

minimum, MC samples will be collected with the following frequencies:

§ 1926 Explosion Radius MRS — 15 sediment samples in the 300 Marsh Area.
§ Former Operational Areas MRS — 90 soil samples within the MRS,

The MC data collected within the 300 Marsh Area of the 1926 Explosion Radius MRS will be
evaluated independently because of the different media and because the 300 Marsh is not an
MRS. Depending on the quantity and location of any additional MC soil data collected in
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association with MEC, the additional soil data may be combined for the entire MRS as one

exposure unit or grouped into smaller exposure units.

Because of the size of the Former Operational Areas MRS and the number of samples to be
collected, these data may be grouped by smaller exposure units, yet to be determined. Any
additional MC soil data collected within the Former Operational Areas MRS will be grouped

with other data within an exposure unit.

Data utilization for other MRSs will be determined based on the quantity and locations of the

samples.

Consistent with EPA RAGS Part A, COPCs will be selected on the basis of the detected
concentrations in excess of the screening toxicity values. The maximum concentration of each
detected MC will be compared to a risk-based screening toxicity value, and MC with maximum
concentrations below the screening toxicity values will be eliminated as COPCs. The screening
toxicity values for soil will be derived from the latest EPA/Oak Ridge National Laboratory
(ORNL) and the NJNHP (2011).

ORNL Regional Screening Levels for Chemical Contaminants at Superfund Sites for residential
soil. The screening toxicity values will correspond to a 107 risk (for carcinogens) or a hazard

index (HI) of 0.1 (for noncarcinogens).

4.2.3 Exposure Assessment

The exposure assessment will focus on the potentially exposed human populations and the
exposure routes and will estimate the magnitudes of actual or potential human exposures based
on the COPC concentrations, contact rates, frequency of occurrence, and duration of exposure. It
will address each potential current and future exposure pathway. Exposure point concentrations

(EPCs) will be calculated for each COPC, either MRS-wide or by exposure unit, as appropriate.

The receptors to be evaluated may include PTA personnel, residents, contractors (e.g.,
construction/utility workers), visitors, and recreationists, as appropriate, for the MRS being
assessed.
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The EPCs for each COPC will be determined in accordance with EPA guidance. To the extent
possible (i.e., a minimum of 10 samples and a sufficient number of detected values), the 95%
upper confidence limit (95% UCL) on the arithmetic average concentration will be calculated for
each COPC using the EPA’s ProUCL software (Version 4.1 or later). The data distribution for
each COPC will be determined, and a 95% UCL concentration will be selected based on the
recommendation of the software. In the event a 95% UCL concentration cannot be calculated,
another ad hoc estimate will be used (i.e., median, mode, maximum). Appropriate EPCs will be

developed for an exposure unit based on the nature and extent of contamination.

The selected exposure parameters will represent the reasonable maximum exposure (RME). The
relevant equations for assessing the intakes and the exposure factors will be obtained from the
EPA RAGS Part A, (EPA, 1989), Exposure Factors Handbook (EPA, 1997b), Supplemental
Guidance for Developing Soil Screening Levels for Superfund Sites (EPA, 2002a), RAGS Part E
(EPA, 2004), and RAGS Part F (EPA, 2009). The RME case will be based on the estimated
EPCs and a combination of the average (e.g., body weight) and the high-end (e.g., 90th

percentile exposure duration) exposure parameter values.

Adult and child exposures to lead will be evaluated, as appropriate, if lead is selected as a COPC
at an MRS. The potential for adverse health effects from exposure to lead currently is evaluated
on the basis of estimated blood lead levels relative to a benchmark blood lead level rather than
through the conventional toxicological criteria described below. As necessary, the adult
exposures may be evaluated using the methodologies established in the EPA Recommendations
of the Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks
Associated with Adult Exposures to Lead in Soil (EPA, 2003b). The exposure of a young child
may be evaluated in accordance with the EPA Guidance Manual for the Integrated Exposure
Uptake Biokinetic Model for Lead in Children (IEUBK) (EPA, 2007, 2002b, 1994) using
IEUBKwin v. 1.1 or later.
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4.2.4 Toxicity Assessment

The COPCs will be evaluated based on their intrinsic toxicity as carcinogens and/or
noncarcinogens (i.e., systemic toxicants). The toxicological criteria that describe the relationship
between chemical exposure (as an intake or dose) and the likelihood of that exposure resulting in
adverse health effects (response) will be used to characterize risk. For carcinogens, the
toxicological criteria are cancer slope factors (CSFs) or unit risk factors; for noncarcinogens, the
toxicological criteria are reference doses (RfD) or reference concentrations (RfCs). As
recommended by EPA (2003a), the toxicological criteria for the COPCs will be obtained from
the following hierarchy of sources:

§ Tier 1 - EPA’s Integrated Risk Information System.
§ Tier 2 - EPA’s Provisional Peer Reviewed Toxicity Values.

§ Tier 3 — Other toxicity values (e.g., Agency for Toxic Substances and Disease
Registry (ATSDR) minimum risk levels, California Environmental Protection
Agency toxicity values, EPA’s Health Effects Assessment Summary Tables
(EPA, 1997c).

Oral CSFs and RfDs typically are based on the administered dose. However, because the
methodologies for evaluating dermal exposure to soil estimate the absorbed dose, the oral CSFs
and RfDs will be adjusted accordingly. Subchronic RfDs and RfCs may be used, depending on

the receptor and modeled exposure scenario.

4.2.5 Characterization

Chemical-specific toxicity information, combined with the intake and dose estimates from the
exposure assessment, will be used to calculate cancer risks and to evaluate the potential for
adverse noncancer health effects. For carcinogenic COPCs, the risks are expressed as
incremental lifetime cancer risks (ILCRs). The estimated ILCR values will be discussed relative
to EPA’s 10™ to 10 acceptable risk range. The potential for adverse noncancer health effects is
evaluated through computation of the COPC-specific hazard quotients (HQs) and the total
pathway Hls. Initially, the Hlis will be summed over all COPCs and pathways for each receptor.
Depending on the results, toxic endpoint—specific HIs may be calculated. The calculated HQs
and HlIs will be discussed relative to the EPA target ratio of 1.
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Brief toxicological profiles will be prepared for those COPCs that cannot be evaluated

quantitatively because of the lack of toxicity values.

Because uncertainties are inherent in the process of conducting an HHRA, the main sources of
uncertainty and the implications of those uncertainties to the risk characterization will be briefly
discussed. This discussion will include, but may not be limited to, the uncertainties associated
with sampling and analysis, the selection of the COPCs, and the components of the exposure

assessment and of the toxicity assessment.

4.2.6 Screening Level Ecological Risk Assessment Reports

A SLERA will be prepared, as appropriate, for each MRS, in accordance with the applicable and
current USACE guidance (1996), EPA guidance (1997a and updates), and other relevant
guidance. The SLERA will include Steps 1 and 2 and portions of Step 3 (to refine the results of
the SLERA, as needed) of the EPA’s Ecological Risk Assessment Guidance for Superfund
(ERAGSSs) (EPA, 1997a). The objectives of the SLERA will be to evaluate the potential for
adverse health effects in ecological receptors from exposure to MC detected at the MRS and to
present the results in a manner that facilitates risk management decisions. The need for further
ecological evaluation (e.g., Baseline Risk Assessment) will be determined by USACE and the

regulatory agencies based on the SLERA findings and recommendations.

The SLERAs will include a screening level problem formulation/ecological effects evaluation
and screening-level preliminary exposure estimates/risk calculation components, as described

below.

The screening level problem formulation and ecological effects evaluation component will:

§ Describe the environmental setting and ecological resources at the MRS.

§ Identify COPECs at the MRS.
§ Identify the potential ecological receptors and assessment endpoints at the MRS.
§ Describe the chemical fate and transport pathways at the MRS, if warranted.
§ Develop an ecological CSM (refine the CSM from the SI) that illustrates potential
exposure pathways to ecological receptors.
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The field data presented in the SLERA will include a description of the habitats observed at the
MRS, including the vegetative cover types and the potential ecological receptor species. The
potential chemical fate and transport mechanisms will be discussed in the context of the potential
for MC to migrate to areas on the MRS supporting ecological receptors. An exposure pathway
analysis will assess the potential exposure pathways through which the ecological receptors may

be exposed.

The screening level preliminary exposure estimates and risk calculation will include the

following:

§ Comparison of the EPCs of MC in soil to the ecotoxicity screening values, including
but not limited to, EPA Ecological SSLs, EPA Region 5 ecological screening levels
(EPA, 2003c), and for explosives, ecological screening levels from the Los Alamos
National Laboratory (LANL) ECORISK Database Release 2.5 (October 2010)
(LANL, 2010). EPCs will be the 95% UCL on the arithmetic average concentrations
or ad hoc estimates, as described previously.

§ Comparison of the EPCs of MC in sediment in the 300 Marsh Area, if applicable, to
the ecotoxicity screening values, including, but not limited to, the NJDEP Site
Remediation Program Guidance for Sediment Quality Evaluations (NJDEP, 1998;
updated 2011); the lowest ORNL value from Jones et al. (1997); and for explosives,
the ecological screening levels from the LANL ECORISK Database (LANL, 2010).
The EPCs will be the 95% UCL on the arithmetic average concentrations or ad hoc
estimates, as previously described.

§ Evaluation of the potential for risks to the ecological receptors from the identified
exposure pathways. Appropriate indicator species will be selected for a variety of
feeding guilds appropriate for each MRS and based on representative species that are
or could be present at the MRS.

Feeding guilds that may be evaluated include herbivorous, omnivorous, insectivorous, and/or
carnivorous birds and mammals. As discussed further in Section 8, several federal or state
threatened, endangered, or species of concern are or may be present at PTA. Several state
endangered plant species occur or may occur at PTA. In the event a threatened, endangered, or
species of concern is known or likely to be present at an MRS, special consideration will be
given to those species; specifically, evaluation will be limited to toxicity benchmarks based on

no-observed adverse effects levels.
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The basic assumptions, the applications of the assumptions, or the variables used in the SLERA

will be identified, and the overall impact on risk estimation will be discussed.

If the results of a SLERA indicate a potential for adverse health effects in ecological receptors,
the SLERA will be refined. Because the SLERA uses a variety of conservative assumptions, the
list of COPECs and the corresponding HQs generated will be further evaluated to determine
whether the use of site-specific exposure parameters would result in lower HQs. Additionally,
the on-site COPEC concentrations will be evaluated against both naturally occurring and
anthropogenic background concentrations, as described in the Picatinny Arsenal Facility-Wide
Background Inve