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Executive Summary

CH2M HILL has been contracted by the Department of the Navy (Navy), Naval Facilities Engineering Command
(NAVFAC) Washington to conduct a Remedial Investigation (RI) for UXO 20 - Safety Thermal Treatment Point
(STTP), at the Naval Support Facility Indian Head, Indian Head, Maryland. This Work Plan was prepared under
the Navy’s Comprehensive Long-Term Environmental Action Navy Contract N62470-08-D-1000, Contract Task
Order 0012.

UXO 20 (STTP) is located on a peninsula on the Main Installation at the end of Old Burn Point Way (Malcolm
Pirnie, 2005). The peninsula is man-made and was constructed of sand, fill material, rocket motor casings, empty
cartridges, and coal fly ash between approximately 1940 and 1942. The peninsula was set up for two separate
uses: (1) a primary burn area, located from the tip of the peninsula to approximately 150 feet inland, which was
used for open burning (OB) of munitions (cartridge-actuated devices [CADs] and propellant-actuated devices
[PADs]); and (2) a secondary burn area, which covered the remainder of the peninsula and was used for
munitions testing, including deflagration-to-detonation testing, and pierce testing. UXO 20 is 0.97 acre in area
and encompasses the southern part (primary burn area) and spits (sediment deposition areas) of the peninsula.

From 1942 to 1988, OB on the ground surface or in an open top, steel thermal treatment vessel occurred on a
weekly basis in the primary burn area. Until the 1950s, propellants including CAD and PAD items were burned at
a rate of 40 to 50 pounds per week. Water or solvent wet wastes with oil were burned in 55-gallon drums. In
1954, burning of propellants moved to Strauss Avenue Thermal Treatment Point. The burning of up to 25,000
pounds per year of less-sensitive explosives, other pyrotechnics (for example, squibs, igniters, caps, black
powder) and difficult—to-burn ordnance materials continued through 1988. The peninsula was reportedly used
for OB/open detonation and testing of projectiles, bulk propellant, demolition charges, CAD and PAD primers,
less-sensitive explosives, high explosives, and other pyrotechnics using in-ground pits.

The Preliminary Assessment report stated that a site characterization was conducted in 1993 to evaluate
whether a clean closure of the range was feasible under the Resource Conservation and Recovery Act (Malcolm
Pirnie, 2005). The results from the soil and groundwater samples indicated that detected concentrations of
explosives and metals within the soil and groundwater were at levels that would prohibit closure without further
investigation. Although sediment was not sampled, the potential nature of past releases, presence of
contamination in soil and groundwater, and transport mechanisms suggest it could have been affected by
contaminant migration and discharge.

In 2012, the Navy provided written documentation that indicated 96 drums of ash/residue and solvent
contaminated surface soil were removed from the site in 1988 (Navy, 1988). It was estimated that the soil
excavation spanned a 40-foot -diameter area to a depth of 1 foot below ground surface based on visual
observation; the subsurface soil was not disturbed. The location of soil removal, backfill efforts, and
quantification of contaminant concentrations are unknown.

The site was recommended for RI for munitions and explosives of concern (MEC) and for munitions constituents
(MC) (in soil and groundwater) in the Site Inspection report (CH2M HILL, 2010). MEC is defined as specific
military munitions that may pose unique explosive risks, including unexploded ordnance (UXO), discarded
military munitions, and MC. MC are defined as any material originating from UXO, discarded military munitions,
or other military munitions, including explosive and non-explosive materials, and emissions, degradation, or
breakdown elements of such ordnance or munitions. Potentially hazardous chemicals that originate from MC
include explosives and breakdown products such as trinitrotoluene (TNT), 1,3,5-trinitroperhydro-1,3,5-triazine
(RDX), and octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX); pyrotechnics/propellants/incendiaries such
as perchlorate; and metals.
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REMEDIAL INVESTIGATION WORK PLAN FOR UXO 20 - SAFETY THERMAL TREATMENT POINT

The objective of the Rl is to define the nature and extent of MEC and MC at UXO 20 (excluding the shoreline and
shallow water). The MEC objective will be accomplished as described in the following steps:

Step 1: Remove MEC, material potentially presenting an explosive hazard, and metal from the land surface
in order to minimize interference with the geophysical survey equipment used in Step 2.

Step 2: Conduct a DGM survey

Step 3: Intrusively investigate a percentage of anomalies identified in Step 2. (Note: The scope of Step 3 will
not be included in this Work Plan until a better understanding of the density and distribution of the
subsurface anomalies is obtained in order to make a reasonable estimate of the work to be performed.
Details of Step 3 will be developed after Steps 1 and 2 are completed, and included as an addendum to this
work plan.)

For MC, fieldwork will consist of the following steps:

Step 1: Collect up to 5 in situ groundwater samples using direct-push technology, 23 discrete surface soil
samples, 23 discrete subsurface soil samples, 4 sediment samples, and 1 multi-incremental (SMI) surface soil
sample. The discrete surface soil, subsurface soil, sediment, and groundwater samples will be analyzed for
target analyte list metals (total and dissolved for groundwater), target compound list volatile organic
compounds, target compound list semivolatile organic compounds, and explosives (including pentaerythritol
tetranitrate [PETN], nitroguanidine, nitrocellulose, nitroglycerine, and perchlorate). Surface soil, subsurface
soil, and sediment samples will also be analyzed for pH and total organic carbon. Groundwater samples will
also be analyzed for hardness. The SMI surface soil sample will be analyzed for target analyte list metals and
explosives (including PETN, nitroguanidine, nitrocellulose, nitroglycerine, and perchlorate).

Step 2: Install and sample four permanent monitoring wells; locations will be based on the results of Step 1.

Step 3: Evaluate whether contaminant concentrations attributable to releases from the site present
unacceptable risk to human health or the environment and, therefore, whether the site warrants action to
mitigate or control the unacceptable risk.

The Rl investigation methods, findings, and recommendations will be presented in an Rl report for the Indian
Head Installation Restoration Team to review. The report will provide the basis for making the following
management decisions for the site:

\

Determine if additional sampling is required to fully characterize the nature and extent of detected chemical
constituents in surface soil, subsurface soil, sediment, and groundwater

Assess if any interim remedial measures are warranted prior to completing the Feasibility Study or if
sufficient data exist to conduct a Feasibility Study without additional investigation
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SECTION 1

Introduction

Naval Support Facility Indian Head (NSF-IH) is in the process of investigating closed ranges following the
Comprehensive Environmental Response, Compensation and Liability Act investigation process. As part of this
process, a Preliminary Assessment (PA) and Site Inspection (SI) were completed in 2005 and 2010, respectively
(Malcolm Pirnie, 2005; CH2M HILL, 2010). Both the PA and Sl recommended that a Remedial Investigation (RI)
be performed for both munitions and explosives of concern (MEC) and munitions constituents (MC).

This Work Plan presents the objectives, scope, and procedures for conducting an Rl at UXO 20 - Safety Thermal
Treatment Point (STTP), at NSF-IH in Indian Head, Maryland. This document was prepared under the
Department of the Navy (Navy), Naval Facilities Engineering Command (NAVFAC) Washington Comprehensive
Long-term Environmental Action Navy 1000, Contract Number N62470-08-D-1000, Contract Task Order 0012.

1.1 Base Setting

NSF-IH is a Navy facility in northwestern Charles County, Maryland, approximately 25 miles southwest of
Washington, DC. The facility consists of two tracts of land: the Main Installation on the Cornwallis Neck
Peninsula, and the Stump Neck Annex, across Mattawoman Creek (Figure 1). The Main Installation contains
approximately 2,500 acres and is bounded by the Potomac River to the northwest, west, and south;
Mattawoman Creek to the south and east; and the town of Indian Head to the northeast. Included as part of the
main area are Marsh Island and Thoroughfare Island, which are located in Mattawoman Creek. The Stump Neck
Annex contains approximately 1,084 acres and is bounded by Mattawoman Creek to the northeast, the Potomac
River to the northwest, and Chicamuxen Creek to the south-southwest. Both the Main Installation (Cornwallis
Neck Peninsula) and the Stump Neck Annex are on the National Priorities List. The Main Installation and Stump
Neck Annex are separated by Mattawoman Creek (noncontiguous), have separate U.S. Environmental Protection
Agency (EPA) identification numbers, and perform dissimilar operations.

1.2 Site Description and Background

The site referred to as UXO 20 STTP, in the PA report (Malcolm Pirnie, 2005) was a 1.6-acre site at the end of Old
Burn Point Way on a peninsula that extends southwest from the Main Installation into the confluence of
Mattawoman Creek and the Potomac River. The PA report noted that, according to the Initial Assessment Study
(IAS) (Fred C. Hart Associates, 1983), it is a man-made peninsula constructed of sand, fill material, rocket motor
casings, empty cartridges, and coal fly ash. This information, however, could not be confirmed from the IAS.

The peninsula was built between approximately 1940 and 1942 and was set up for two separate uses: (1) the
primary burn area, located from the tip of the peninsula to approximately 150 feet inland, which was used for
open burning (OB) of munitions; (cartridge-actuated devices [CADs] and propellant-actuated devices [PADs]);

(2) the secondary burn area, which covered the remainder of the peninsula and was used for munitions testing,
including deflagration-to-detonation testing and pierce testing. From 1942 to 1988, OB on the ground surface or
in an open top, steel thermal treatment vessel occurred on a weekly basis in the primary burn area. Until the
1950s, several types of propellants, including water or solvent wet wastes, were burned at the STTP at a rate of
40 to 50 pounds per week. Water or solvent wet wastes with oil were burned in 55-gallon drums. In 1954,
propellant burning operations moved to the Strauss Avenue Thermal Treatment Point. The burning of up to
25,000 pounds per year of less-sensitive explosives, other pyrotechnics, and difficult-to-burn ordnance materials
continued through 1988. Additionally, the peninsula was reportedly used for the OB/open detonation (OD) and
testing of projectiles, bulk propellant, demolition charges, CADs / PADs, primers, less-sensitive explosives, high
explosives, and other pyrotechnics using in-ground pits.

The PA also notes that initially material was burned directly on the ground when the STTP was first constructed,
and new soil would be brought in periodically as needed. Onsite burn pans were added in 1980. In a few

ES092612182705WDC 1-1



REMEDIAL INVESTIGATION WORK PLAN FOR UXO 20 - SAFETY THERMAL TREATMENT POINT

instances, the steel deflection shield was not able to prevent ejected materials from leaving the area. These
incidences were caused primarily by burning nitroglycerine solvents or plastic- bonded explosives in bulk form.

The IAS report, prepared for the Naval Energy and Environmental Support Activity, states that sometime in the
late 1970s 5 gallons of waste solvents were spilled on the STTP, reaching surface water. In addition, it was
reported that, during the same time period, metal items from the site were occasionally ejected into
Mattawoman Creek and the Potomac River during OB. Furthermore, according to written documentation from
the Navy, approximately 96 drums of ash/residue and solvent contaminated surface soil were removed from the
site in 1988 (Navy, 1988). Based on visual observation, it was estimated that the soil excavation spanned a 40-
foot-diameter area to a depth of 1 foot. The subsurface soil was not disturbed. The location of soil removal,
backfill efforts, and quantification of contaminant concentrations are unknown.

The STTP was previously designated as Solid Waste Management Unit 20 under the installation’s Resource
Conservation and Recovery Act (RCRA) program. In 1993, a study was conducted at the STTP to evaluate
whether a clean closure of the range was feasible under RCRA. As part of this site characterization, soil and
groundwater samples were collected. The investigation concluded that the detected concentrations of
explosives and metals within the soil and groundwater were at levels that would prohibit closure without further
investigation. Soil and groundwater samples contained elevated levels of metals, explosives, volatiles, and
semivolatiles compared to background samples (Tetra Tech, 2002). Although sediment was not sampled, the
potential nature of past releases, presence of contamination in soil and groundwater, and transport mechanisms
suggest it could have been affected by contaminant migration and discharge.

Several objects were observed during a June 2003 visual survey of the STTP. These objects included a large,
cylindrical steel unit, which was identified as the former burn tank in the primary burn area, as well as a steel
deflection screen and miscellaneous explosives testing equipment. A former burn tank was observed during the
PA and the November 2008 site visit by CH2M HILL. A free-standing metal frame, a steel deflection screen, and
other explosives testing equipment also are located on range.

During the SI, historical aerial photographs from 1943 to 1981 were reviewed. In a June 1943 photograph, an
access road is shown leading to a small peninsula along the shoreline, and this peninsula was expanded by
October. In a 1950 photograph, four stained areas were visible on the peninsula. A 1951 photo shows a large
rectangular stained area near the center of the peninsula, and what was likely an open vertical tank on the north
end. In a 1952 photo, another stained area is visible on the south end of the peninsula, and in a 1954 photo, a
rectangular light-toned area was also in evidence there; multi-toned material appeared in photos dating from
1956 to 1964, and an evidence of an explosion was visible in a 1961 photo. In photographs from 1972 through
1981, dark-toned material was visible at the southern end of the peninsula. In a 1972 photo, an open tank and a
vertical open tank are visible at the north end of the site; the vertical tank remained in photos through 1981
(CH2M HILL, 2010).

On August 2, 2011, NSF-IH informed CH2M HILL that the northern part of the peninsula is active and is currently
being used by NSF-IH to test hand grenades. As a result of this information, the boundary of UXO 20 has been
adjusted to exclude the northern part where testing is still ongoing and to include the southern part and spits
(recent [since the PA] sediment deposition areas) of the peninsula, totaling approximately 0.97 acre (Figure 2).
The site boundary has been officially revised in the NSF-IH database. The northern portion of the peninsula
(formerly part of UXO 20) will be investigated under a new munition site designation upon closure.

Originally covering 1.3 acres, the area of the range was adjusted to account for a small area of recent sediment
deposition on the southern point of the peninsula. However, based on current site conditions and active testing
being conducted at the northern portion of the STTP, the site boundary has been revised to only include the
southern portion of the peninsula. The current site area, which is the area over which the Rl is being conducted,
is 0.97 acre. Within the remainder of this document, the following terms apply: (1) UXO 20 (or site) refers to the
area in the southern part of the peninsula encompassed by the new site boundary shown in Figure 2; and

(2) “peninsula” refers to both the northern and southern parts of the peninsula, synonymous with the old site
boundary in the PA.

1-2 ES092612182705WDC



SECTION 1—INTRODUCTION

1.3 Project Objectives

The objective of the Rl is to define the nature and extent of MEC and MC at UXO 20 (excluding the shoreline and
shallow water). The MEC objective will be accomplished as described in the following steps:

e Step 1: Remove MEC, material potentially presenting an explosive hazard (MPPEH), and metal from the land
surface in order to minimize interference with the geophysical survey equipment used in Step 2.

e Step 2: Conduct a digital geophysical mapping (DGM) survey.

e Step 3: Intrusively investigate a percentage of anomalies identified in Step 2. (Note: The scope of Step 3 will
not be included in this Work Plan until a better understanding of the density and distribution of the
subsurface anomalies is obtained in order to make a reasonable estimate of the work to be performed.
Details of Step 3 will be developed after Steps 1 and 2 are completed, and included as an addendum to this
Work Plan.)

e For MC, fieldwork will consist of the following steps:

e Step 1: Collect up to 5 in situ groundwater samples using direct-push technology, 23 discrete surface soil
samples, 23 discrete subsurface soil samples, 4 sediment samples, and 1 multi-incremental surface soil
sample. The discrete surface soil, subsurface soil, sediment, and groundwater samples will be analyzed for
target analyte list metals (total and dissolved for groundwater), target compound list volatile organic
compounds, target compound list semivolatile organic compounds, and explosives (including pentaerythritol
tetranitrate [PETN], nitroguanidine, nitrocellulose, nitroglycerine, and perchlorate). Surface soil, subsurface
soil, and sediment samples will also be analyzed for pH and total organic carbon. Groundwater samples will
also be analyzed for hardness. The multi-incremental surface soil sample will be analyzed for target analyte
list metals and explosives (including PETN, nitroguanidine, nitrocellulose, nitroglycerine, and perchlorate).

e Step 2: Install and sample four permanent monitoring wells; locations will be based on the results of Step 1.

e Step 3: Evaluate whether contaminant concentrations attributable to releases from the site present
unacceptable risk to human health or the environment and, therefore, whether the site warrants action to
mitigate or control the unacceptable risk.

These objectives will be accomplished through the investigation approaches for MEC and MC outlined in
Sections 2 and 3, respectively. The Rl investigation methods, findings, and recommendations will be presented
in an Rl report for the Indian Head Installation Restoration Team (IHIRT) to review. The report will provide the
basis for making the following management decisions for the site:

e Determine if additional sampling is required to fully characterize the nature and extent of detected chemical
constituents in surface soil, subsurface soil, sediment, and groundwater

e Assess if any interim remedial measures are warranted before completing the Feasibility Study or if
sufficient data exist to conduct a Feasibility Study without additional investigation

1.4 Project Organization

CH2M HILL will perform the Rl with support from the Navy. The project organization chart is shown on Figure 3.
The Navy Remedial Project Manager at NAVFAC Washington is Mr. Joseph Rail.

Mr. Joseph Rail, P.E.

Washington Navy Yard, Building 212
1314 Harwood Street, SE

Washington Navy Yard, DC 20374-5018
Phone: (202) 685-3105

Fax: (202) 685-3350

E-mail: joseph.rail@navy.mil

ES092612182705WDC 1-3



REMEDIAL INVESTIGATION WORK PLAN FOR UXO 20 - SAFETY THERMAL TREATMENT POINT

The secondary contact at NAVFAC Washington is Mr. Nathan Delong.

Mr. Nathan Delong

Washington Navy Yard, Building 212
1314 Harwood Street, SE

Washington Navy Yard, DC 20374-5018
Phone: (202) 685-3297

Fax: (202) 685-3350

E-mail: nathan.delong@navy.mil

The Base contact at NSF-IH is Mr. Nicholas Carros.

Mr. Nicholas Carros

Naval Support Facility Indian Head
Environmental Planning and Conservation
3972 Ward Road, Suite 101

Indian Head, Maryland 20640-5157
Phone: (301) 744-2263

Fax: (301) 744-4180

E-mail: Nicholas.carros@navy.mil

The CH2M HILL Activity Manager is Dr. Margaret Kasim.

Dr. Margaret Kasim, Ph.D.

15010 Conference Center Drive, Suite 200
Chantilly, VA 20151

Phone: (703) 376-5154

Fax: (703) 376-5054

E-mail: Margaret.kasim@ch2m.com

The CH2M HILL Project Manager is Ms. Victoria Waranoski.

Ms. Victoria Waranoski

15010 Conference Center Drive, Suite 200
Chantilly, VA 20151

Phone: (703) 376-5049

Fax: (703) 376-5549

E-mail: victoria.waranoski@ch2m.com

1.5 Work Plan Organization
The remainder of this Work Plan is divided into the following sections:

Section 2—Munitions and Explosives of Concern Investigation; describes procedures for implementing the MEC
investigation.

Section 3—Munitions Constituents Investigation; describes procedures for implementing the MC investigation.
Section 4—References; lists all documents cited in this Work Plan.

Figures are provided at the end of each section. Appendices follow the References section. Several plans have
been prepared in support of this Rl and are provided as Appendix A (Accident Prevention Plan), Appendix B
(Geophysical Investigation Plan), Appendix C (Project Quality Control Plan), Appendix D (Health and Safety Plan
[HSP]), Appendix E, CH2M HILL’s standard operating procedures for field methodologies), and Appendix F
(Uniform Federal Policy-Sampling and Analysis Plan [UFP-SAP] for the UXO 20 — STTP RI).
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SECTION 2

Munitions and Explosives of Concern Investigation

Figure 4 shows the sequence of the events to implement MEC activities at UXO 20. The activities are discussed in
this section in the order in which they appear in the figure. Controls (identified by Activity Hazard Analysis
[AHA] in the HSP) will be implemented to reduce risks to project personnel, the public, and the environment.
Section 6.2 of the Explosives Safety Submission (ESS; CH2M HILL, 2012) describes the setup of exclusion zones
(EZs) to protect nonessential personnel from any adverse effects generated from a potential explosion site (blast
overpressure and fragmentation hazards). CH2M HILL's unexploded ordnance (UXO) personnel will ensure that
the EZs and explosive safety quantity - distance (ESQD) arcs have established entry control points (ECPs)
with barricades to control access. The ECPs are shown on Figures C-1 and C-2 of the ESS. When the EZs and
ESQD arcs are in effect, access to these areas will be limited to personnel essential to the operation
and authorized visitors. As noted in Section 6.1 of the ESS, a spotter will monitor Mattawoman Creek and the
Potomac River for potential waterway traffic transiting UXO 20 ESQD arcs during explosive operations.

Because of the potential presence of munitions at this site, anomaly avoidance procedures will be followed
during all work activities: vegetation clearing, setup of support areas, MEC/MPPEH and non-MEC clearing and
removal, DGM survey, and anomaly excavation. Before any of the work outlined below is performed, the DGM
survey boundary will be marked with a hand-held global positioning system (GPS) instrument. The areas will be
staked out by CH2M HILL using anomaly avoidance procedures. Appendix D provides CH2M HILL’'s AHA for
oversight during the survey, MEC and non-MEC clearing and recovery, and DGM. The HSP (including the AHAs) in
Appendix D will be revised for anomaly excavation before performing the work, and will be included in the
addendum to this Work Plan. Appendix E provides CH2M HILL’s standard operating procedure for anomaly
avoidance.

2.1 Field Activities

Figure 4 depicts the field activities process for the site preparation, removal of burn containment equipment,
and DGM survey. Field activities for anomaly excavation will be included in the addendum to this Work Plan.

2.1.1 Site Preparation
Site Visit
CH2M HILL and its subcontractors will conduct a site visit to assess site conditions and determine if there are any

site-specific issues, such as equipment needs, scheduling concerns, access issues, overhead utilities, and Base
coordination, to address before mobilization begins.

Work and Safety Permit Approval and Base Access

A Comprehensive Work Approval Process Permit will be completed by NSF-IH. This will provide a centralized
process for a comprehensive review of all planned projects and activities related to the facility. It further
requires that all aspects and impacts of a project are considered, thereby facilitating appropriate planning and
timely implementation without negatively affecting other projects or Base activities. NSF-IH will provide
CH2M HILL with a signed copy of the Comprehensive Work Approval Process before field mobilization occurs.

Access to NSF-IH is controlled by NSF-IH security services. The subcontractors will have the option to enroll in
RAPIDGate to obtain gate passes in accordance with NSF-IH requirements. Working hours at NSF-IH and at
UXO 20 are from 7:00 a.m. to 4:30 p.m. Monday through Friday. NSF-IH will perform equipment and vehicle
safety checks on the first day of field work.

Mobilization/Demobilization

Before mobilization, CH2M HILL field personnel will review this Work Plan and the ESS to ensure that the work is
executed and health and safety protocols are adhered to as outlined herein. Mobilization includes coordination
with the Navy, stakeout of investigative areas, and site orientation for the field staff. Utility clearance will not be
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performed because the munitions investigation activities do not entail intrusive activities. Demobilization will
consist of ensuring that the site is left in the same condition as it was before mobilization, except for the
vegetation and MEC/non-MEC items removed during preparation for DGM activities.

Boundary Survey

CH2M HILL will conduct a survey to establish the boundary for UXO 20. A GPS unit will be used to survey the site
boundary. Wooden stakes will be placed, using anomaly avoidance procedures, along the boundary at corners
and boundary turning points. No work will be conducted along the shoreline or in the shallow water.

Vegetation Reduction

CH2M HILL’s subcontractor will perform vegetation reduction, supported by anomaly avoidance procedures
where necessary, to perform the DGM survey. Vegetation reduction will consist of cutting brush and trees
smaller than 6 inches in diameter to within 6 inches of the ground surface and removing downed trees along
DGM transects. Vegetation reduction will be kept to a minimum to minimize any disturbance to the ground and
avoid erosion. Signs of stressed vegetation will be documented in the field log book. All cleared vegetation will
be mulched (as necessary) and left onsite.

Surface Removal of MEC/MPPEH and Other Metal Items

During detector-aided visual surface removal activities of the DGM survey area, a UXO team will remove MEC
and MPPEH items as well as metal debris that is 2 inches by 2 inches or larger. The location of each item will be
recorded photographically and surveyed with a GPS as possible and documented in the field log book. All items
recovered during this activity will be evaluated and segregated as MEC, MPPEH, scrap metal, or general refuse.
Recovered MEC and MPPEH will be assessed and their explosives safety status documented as either material
documented as safe (MDAS) or material documented as an explosive hazard in accordance with NAVSEA
Ordnance Pamphlet, paragraph 13-15 (NAVSEA, 2011) and Sections 6.3 and 6.4 of the ESS (CH2M HILL, 2012).
MDAS is MPPEH that has been assessed and documented as not presenting an explosive hazard and for which
the chain of custody has been established and maintained. Material documented as an explosive hazard is
MPPEH that cannot be documented as MDAS, that has been assessed and documented as to the maximum
explosive hazards the material is known or suspected to present, and for which the chain of custody has been
established and maintained. All recovered MEC classified as unsafe-to-move will be blown in place. All recovered
MEC classified as safe-to-move may be blown in place or moved within the site boundary for the purpose of
conducting the disposal operation away from inhabited buildings, structures, roadways, or shoreline.

2.1.2 Removal of Burn Containment Equipment
Identification and Documentation of Items

Before beginning the identification and documentation of MEC items, the UXO technician will test the GPS
equipment to ensure that it is functioning as designed. The location of each item will be recorded
photographically and surveyed with a GPS as possible and documented in the field log book.

100 percent Visual Inspection

Burn containment equipment to be removed consists of the former burn tank, steel deflection shield, and part
of a burn tank. In addition, a concrete block will also be removed. On September 21, 2011, CH2M HILL and the
Navy observed that the former burn tank has an open bottom. As a result, debris observed inside the former
burn tank will not be cleared before removal of the item. Before removal of the burn containment equipment,
the following steps will be taken:

e Step 1: Visually inspect the exterior and interior surfaces of each aboveground item for the presence of
explosive hazards. If explosive hazards are observed, remove hazards with solvents and cotton cloth rags
and decontaminate the surface using either solvents such as an acetone, or hot soapy water. UXO personnel
may confirm the surface is free of visible hazards using an explosive detection/identification field test kit.
The field kit may be Expray (or equivalent substitute) and will test for various explosives and nitrate
residues. The visible inspection, Expray testing, and decontamination process will be repeated until the
entire surface is declared free of explosive hazards.
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e Step 2: Once the aboveground surface is declared to be free of explosive hazards, the item will be lifted off
the ground, with a crane or suitable substitute lifting equipment, to enable a full visual inspection of
belowground surface not inspected in Step 1. The belowground surface contact areas will be visually
inspected and washed with water to remove soil particles that may be adhered to the item. As stated in
Step 1, the item will be inspected for explosives hazards and decontaminated until surfaces are free of
explosive hazards.

During the use of mechanized equipment, essential personnel will be protected from the blast overpressure
for the primary maximum credible event. Operators will be provided blast overpressure protection by
maintaining a minimum 5-foot (K24) separation distance from the burning containment equipment, based
on the maximum credible event (Table 6-1 in the ESS) between the lift points and the operator cab.
However, a 4-foot (K18) separation distance is permitted if the operator is provided with 9-decibel hearing
attenuation equipment. In addition, fragmentation protection will be provided by placing the equipment
operator behind shielding constructed of material with thicknesses not less than those presented for the
MEC analogue on the Department of Defense Explosives Safety Board Fragmentation Data Review Form in
Appendix B of the ESS. During item-lifting operations, nonessential personnel and the public will remain a
minimum of 200 feet away from the lift operations.

e Step 3: Upon 100 percent visual inspection of the item, the item may be certified and verified as MDAS by
UXO personnel.

e Step 4: MDAS will be loaded on a flatbed truck, blocked and braced, secured, and moved to an MDAS
staging area located outside the site boundary.

e Step 5: MDAS items will be ultimately transported to a smelting company for witness recycling.

2.1.3 Digital Geophysical Mapping Survey

Following the surface removal of MEC/MPPEH and other metal items, a DGM survey will be performed in order
to achieve 100 percent coverage of the accessible areas of the site, in accordance with the survey procedures
provided in the Geophysical Investigation Plan (Appendix B). The purpose of the DGM survey is to identify
metallic items in the subsurface that may be caused by MEC at the site (excluding the shoreline and shallow
water). The DGM will be performed over 0.75 acre, excluding the shoreline, shallow water, and inaccessible
marshland area (Figure 2).

The DGM survey will be performed using the Geonics EM61-MK2 time domain electromagnetic sensor. This type
of metal detector is designed to detect shallow ferrous and non-ferrous metallic objects with very good spatial
resolution and with minimal interference from adjacent metallic features and is, therefore, well suited for work
close to man-made structures and in areas of dense subsurface metallic debris.

The EM61-MK2’s transmitter generates a pulsed primary magnetic field, which then induces eddy currents in
nearby metallic objects. The decay of the eddy currents produces a secondary magnetic field that is measured as
a voltage in millivolts by the receiver coil of the instrument. The EM61-MK2 offers the ability to measure
secondary eddy currents at four distinct time intervals. By taking measurements at relatively long times after the
start of the decay, the current induced in the ground has fully dissipated, and only the current in the metal is
producing a secondary field. Assuming accurate data positioning, target resolution of approximately 0.5 meter
(m) can be expected.

Positioning for the DGM surveys will be provided by a real-time kinematic GPS when possible and by wheel
fiducial positioning techniques where remaining tree canopies or other tall obstacles will limit the use of GPS
methods. The fiducial method is accomplished using a specialized odometer counter wheel on the EM61-MK2
that triggers the instrument to record once for every 0.1 m of ground covered. Lines will be collected in a similar
method to the GPS surveys. To assist in positioning the data, additional tape measures will be laid out
perpendicular to the survey direction at 7.6m (25-foot) intervals within the grid. A fiducial mark will be recorded
in the data each time the center of the EM61-MK2 trigger wheel crosses a fiducial line.
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A geophysical system verification (GSV) will be performed as part of the process for validating the DGM system
used during the geophysical mapping. The GSV is a physics-based, presumptively selected technology process in
which signal strength and sensor performance are compared to known response curves of industry standard
objects to verify DGM systems before and during site surveys. The GSV process is designed to provide initial
verification of the proposed DGM system using an instrument verification strip (IVS), followed by a blind seeding
program for continued verification throughout the field operations.

CH2M HILL’s quality control geophysicist will perform a quality control check to make sure that the system
meets project data quality objectives (DQOs) and is considered validated and appropriate for use at the site
through observation of the IVS activities and an independent analysis of the IVS results. Details concerning the
GSV are provided as an attachment to Appendix B.

The subcontractor will divided the DGM area into control grids on 30-m (98-foot) centers that will provide
location control throughout the operation to manage the collection of geophysical data. Grids will be collected
by laying measuring tapes along the two edges perpendicular to the survey direction. Non-metallic marker items
will be used to denote lines every 0.75m (2.5 feet), which will be travelled in alternating directions during the
survey. The grids will be digitally mapped using the EM61-MK2 either through direct connection with a real-time
kinematic GPS or using odometer or fiducial positioning methods. The GPS rover unit will receive base station
corrections in real time via a radio modem from the base station located over a known point near the IVS, which
will be located on the golf course south of UXO 11.

2.2 Data Quality Objectives

DQOs are pre-established goals that help monitor and assess the progress of the project. They provide the
benchmarks against which the quality of fieldwork and the quality of resulting analytical data are evaluated.

DQOs specify the data type, quality, quantity, and how data are used to support project decisions. Data
gathered during the MEC investigation will be used to assess the types and locations of MEC at the site.

The site-specific DQOs presented below were developed following the seven-step process outlined in EPA’s Data
Quality Objectives Process for Hazardous Waste Site Investigations (EPA, 2000).

2.2.1 Step 1: State the Problem

The site has been used for OB/OD of waste pyrotechnics, solvents, projectiles, CADs/ PADs; primers, less-
sensitive explosives, high explosives, and single-base, double-base, and composite propellants. Facility
operations may have resulted in munitions being released into the environment. The nature and extent of
potential MEC at UXO 20 are unknown.

2.2.2 Step 2: Identify the Decision

The objective of the MEC portion of the Rl is to define the nature and extent of MEC at the site (excluding the
shoreline and shallow water), which will aid in site management decisions by the IHIRT. If munitions items are
observed on the surface, the type and function will be documented and GPS coordinates will be recorded. A
geophysical survey will be conducted to detect anomalies in the subsurface. Anomaly excavation will be
conducted to define the nature and extent of MEC present at the site. The collected information will be used by
the IHIRT to evaluate current site conditions and assess future action alternatives.

2.2.3 Step 3: ldentify Inputs to the Decision

Current information on the site consists of data collected during the RCRA investigation, PA, Sl, and site visits
conducted on November 25, 2008 and April 22, 2009. Geophysical data collected during the RI will be used to
identify areas for anomaly excavation and characterization. The anomaly excavation and characterization during
the Rl will be used to define the nature and extent of MEC at the site.

2.2.4 Step 4: Define the Boundaries of the Study

Figure 2 shows the proposed DGM survey boundary, which covers approximately 0.75 acre. The area to the east
of the peninsula is excluded from the DGM survey boundary because it is a marshland and would be
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unacceptable for access during the DGM survey. The boundary of the anomaly excavation(s) will be determined
based on the results of the survey. The actual extent of the area to be investigated will be decided in the field,
based on accessibility.

2.2.5 Step 5: Develop a Decision Rule

Following collection of the geophysical data, the following decisions will be made:

e If anomalies are not identified, anomaly excavation will not be required and no further action will be
recommended for munitions

e If anomalies are identified, anomaly excavation and characterization will be conducted to characterize the
sources of the DGM anomalies through intrusive confirmation and identification of the individual anomalies.

2.2.6 Step 6: Specify Limits on Decision Errors

Decision errors are minimal because the geophysical survey will be performed in the field with equipment that
will be validated before use and data will be collected as the survey is performed.

2.2.7 Step 7: Optimize the Design

This investigation is part of an overall stepwise approach to data collection that is designed to ensure that all
appropriate data are collected for management decisions by the IHIRT. The data collection and evaluation
process presented in this Work Plan are part of the optimization process.

2.3 Documentation

All field information will be documented in a handheld portable data assistant device and/or field notebook in
accordance with the standard operating procedure, Preparing Field Log Books, in Appendix E. The data will be
downloaded on a daily basis to a field computer. At the end of the project, the data will be uploaded into the
NAVFAC munitions database in Navy Installation Restoration Information Solution.

2.4 Data Evaluation

Information gained and data collected will be used by the IHIRT to make a management decision on the path
forward for MEC at this site. The data also will be used to create figures and maps for the Rl report.

2.5 MEC Management and Contingency Plan

Figure 4 shows the flowchart for site setup, vegetation reduction and removal, and MEC/MPPEH and non-MEC
handling during surface clearing before the DGM survey. The handling and management of MEC/MPPEH and
non-MEC will be performed in accordance with the final ESS (CH2M HILL, 2012). Surface clearing and recovering
of MEC/MPPEH and non—MEC items will be performed by CH2M HILL’s subcontractor under the oversight of
CH2M HILL.
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SECTION 3

Munitions Constituents Investigation

Because of the collection of environmental media, the format for presenting information on the sampling and
analysis protocol will follow the UFP-SAP (IDQTF, 2005). The UFP-SAP is provided in Appendix F. The UFP-SAP
contains the Field Sampling Plan, the Quality Assurance Project Plan, and the Investigation-Derived Waste
Management Plan. The HSP is provided in Appendix D.

3.1 Field Sampling Plan

Refer to Worksheets 10, 11, and 17 in the UFP-SAP for information regarding the Field Sampling Plan for the site.
Anomaly avoidance will be conducted by a UXO technician during field activities because of the presence of
MEC.

3.2 Quality Assurance Project Plan

Refer to Worksheets 12, 15, 19, 20, 23, 24, 25, 26, 27, 28, 29, 30, 34, 35, and 36 in the UFP-SAP for information
regarding the Quality Assurance Project Plan for the site.

3.3 Investigation-derived Waste Management Plan

Refer to Worksheet 14 in the UFP-SAP for information regarding the Investigation-Derived Waste Management
Plan for the site.

3.4 Reporting

An Rl report will be prepared, which will summarize the background, objectives, methods, and results of both
the MEC and MC investigations. It will also include recommendations for the site. The IHIRT will use the
information in the Rl report to make a management decision for the path forward for UXO 20.
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Acronyms and Abbreviations

APP

CFR
CLEAN
CPR
Ccsp

EM

H&S
HS&E
HSM
HSP

MEC
OSHA
PPE
RHSM

SHSO
SOP
SWO

UXxo
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Accident Prevention Plan

Code of Federal Regulation

Comprehensive Long-term Environmental Action Navy
cardiopulmonary resuscitation

Certified Safety Professional

Engineering Manual

health and safety

Hea