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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
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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
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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.

ES092612182705WDC 2-5



S . Surface
= Work & Safety Mobilization Removal of Vegetation Removal of
Q@ : - Permit . Boundary surface Removal
n g Site Visit Approval and agtijlte Survey "| debris and (with UXO : MESZ%T;;H
= Base Access P hazards Avoidance)
= Metal Items
Number,
Document & GPS|
=ach ltem el Remove all
to be Inspected
P YES—» JSPray o »  Visible
Residue for Residues
Conduct Explosives Decontaminate
c Visual Visible
-8 Inspection Residue eleg [l L
O P > No Proposed Cut/
Q of All resent on .
Q . Block/Bracel/Lift
72 Accessible Item? .
c Points
- Surfaces
@©
-
R
>
N Remove all )?s or:’guc:f
= Visible |« prayot . vgs
— Residues Re5|du§ for
Perform MDAS Explosives Conduct
Certification Visible Visual
and Verification | Residue Inspection
(as requ"'ed) No Present on < Of A”
Item? Remaining
Surfaces
>
g h 2
= Conduct DGM Survey over 100%
2 . g Waste
N of Investigation Area » Demobilization Disposal
% (approximately 0.75 acres) P
)
Notes: Acronyms:
1. Green shaded items will occur prior to mobilization and after demobilization. UXO — unexploded ordnance
2. Orange shaded items indicate task to be completed by CH2M HILL UXO personnel. MEC — munitions and explosives of concern
3. Red shaded items indicate task to be completed by crane subcontractor. MPPEH - material potentially presenting an explosive hazard
FIGURE 4

GPS — global positioning system
MDAS — material documented as safe
DGM — digital geophysical mapping

4. Yellow shaded items indicate task to be completed by DGM subcontractor.

5. All tasks will be conducted with oversight by CH2M HILL. Sequence of Events for MEC Investigation

Remedial Investigation Work Plan for UXO 20
NSF-IH, Indian Head, Maryland
CH2MHILL.

ES061312093549KNV Figure4_SequenceEvents 9/27/12 Ik



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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SECTION 2

Background Information

Background information for this project is detailed in the Health and Safety Plan (HSP), Section 1.1, Introduction,

as well as the project-specific Work Plan, of which this Accident Prevention Plan (APP) and HSP are integral
components.
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SECTION 3

Statement of Safety and Health Policy

3.1 Obijective

The objective of this APP is to provide a safe work place for all employees by developing and administering an
overall Health, Safety and Environment (HS&E) program. This APP establishes written policies and procedures
that serve as vehicles through which the program will be implemented.

3.2 Purpose

The purpose of this APP, in conjunction with the project HSP, is to define the policies, procedures, and
requirements that must be implemented for the Navy’s Comprehensive Long-term Environmental Action Navy
(CLEAN) Program projects and to also establish the responsibilities and requirements for managers, supervisors,
employees, and subcontractors who may participate in the execution of CLEAN projects. It is the intent of this
APP and HSP to address applicable requirements set forth by 29 Code of Federal Regulations (CFR) 191029 and
29 CFR 1926; Engineering Manual (EM) 385 1-1, Appendix A; and CH2M HILL policies and procedures
incorporated by reference, herein.

3.3 CH2MHILL Goals

The goal of the CH2M HILL HS&E program is to eliminate workplace accidents, gain worker acceptance through
cooperation and training, and provide our clients with a responsible, well-trained, safety-oriented work force.

CH2M HILL considers safety the highest priority during work at all project sites and its business offices and has
established a goal of zero incidents. Projects will be conducted in a manner that minimizes the probability of
near-misses, injury, illness, and equipment/property damage.

3.4 Primary HS&E Program Functions

The primary functions of the HS&E program are to:

e Define the health and safety (H&S) responsibilities of CH2M HILL personnel

e Administer the medical surveillance program

e Prepare the site safety plans

e Provide safety training/maintain training records

e Provide safety procedures and protocols to be used at project sites, shops, and offices
e Conduct accident investigations and maintain records

e Verify Occupational Safety and Health Administration (OSHA) compliance under 29 CFR 1910, 29 CFR 1926,
and EM 385 1-1, as applicable, to executable contract work

e Provide guidance and assistance with preparation of safety protocols for specific tasks
e Promote safety and health consciousness within the company

e Designate the functional organization of safety committees to serve corporate and project-specific H&S
program needs
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3.5 Safety Organization and Responsibility

For CH2M HILL, the safety and protection of employees, clients, and the community is the first priority. This
concern for safety is not restricted to field operations but extends to laboratories, offices, and treatment
facilities. If an activity or condition is unsafe, the task will not proceed until the situation is corrected.

The Program Manager is the primary operational safety official for the Navy CLEAN Program at CH2M HILL and
has overall responsibility for ensuring that program participants adhere to the H&S policies and procedures.

The Health and Safety Manager (HSM) administers the safety program for CH2M HILL and reports directly to the
Program Manager with regard to CLEAN program matters. The HSM, or designee, is responsible for supporting
and assisting program personnel in executing the HS&E policies and procedures. The HSM also maintains
secondary reporting to the Deputy Program Manager.

The Site Health and Safety Officer (SHSO) is responsible for administration and enforcement of the safety
procedures and protocols on project sites. The SHSO is the primary safety official at the working level. The
responsibility for safety is delegated and shared by project managers, alternate site safety officers, and
subcontractors’ supervisors. At a minimum, the SHSO must perform, or otherwise supervise the performance of,
the following:

e Motivate employees and supervisors of subcontractors to adhere to CH2M HILL's safety policy in each work
situation.

e Schedule, organize, and lead preparatory phase meetings in advance of all activities relevant to definable
features of work and have a working knowledge of the safe procedure for all jobs and tasks under their
supervision. When in doubt, seek assistance before initiating a task. Safely is the only acceptable manner in
which to perform the task. If the task cannot be accomplished safely, it will not be attempted.

e Explain the safety procedure involved with a task to each employee and check frequently to see that the
employee understands and works as instructed.

e Allocate sufficient time for the training and coaching of all employees so that everyone knows the correct
procedure for safely accomplishing required tasks. New employees will not be allowed to perform any work
until required training is completed.

e Immediately correct unsafe conditions that involve CH2M HILL employees or subcontractors.

e Ensure that employees are outfitted with and wear personal protective equipment (PPE) as specified by this
plan, the HSP, EM 385-1-1, and other CH2M HILL procedures.

e Setagood safety example.

e Obtain the cooperation of employees and subcontractors. Subcontractor safety performance records will be
verified before contract award and will be continually monitored during operations.

e Report all accidents, near-misses, and property damage in accordance with the Incident Management and
Reporting procedure.

Every employee, regardless of job title, shares the responsibility for safety and should report any unsafe work
condition without fear of reprisal. It is imperative that employees observe the following minimum requirements
in order to achieve a safe and healthy workplace:

e Each employee must be familiar with this APP and the general safety rules herein.

e Each employee will practice safe procedures and follow all safety rules and regulations for the successful
completion of any job task.

e All employees will wear the PPE required for the job or task as specified by this plan, EM 385-1-1, and other
CH2M HILL procedures.
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SECTION 3—STATEMENT OF SAFETY AND HEALTH POLICY

e The employee will notify the immediate supervisor of any potential hazard or unsafe work practice that
could result in injury or destruction of property.

o The employee will report all accidents to an immediate supervisor regardless of whether injury or property
damage resulted. This includes all near-misses (accidents without injury or damage). This requirement
serves to bring unsafe conditions to the attention of management.

e Each employee will be subject to contraband search for safety purposes and for the safety of fellow
employees.

e Violations of published safety policies and procedures may be cause for disciplinary actions up to and
including dismissal.

o All employees who are taking prescribed medications that could affect work performance or might alter the
manner in which they could be treated in an emergency will so advise their supervisor before beginning
work.

3.6 Regulator Compliance Policy

CH2M HILL's policy is to comply with all federal, state, local, and client regulations. It is the responsibility of all
personnel to perform all work in full compliance with appropriate regulations. H&S personnel will immediately
bring any condition regarding safety and health compliance to the attention of supervisory operating personnel.

CH2M HILL will endeavor to ensure regulatory compliance by all of its subcontractors, including, safety records,
OSHA training, and medical surveillance, as applicable.

3.7 CH2M HILL Medical Surveillance

All employees who perform work at hazardous waste sites or perform emergency response will be subject to the
CH2M HILL medical surveillance program. This program conforms to the requirements established by 29 CFR
1910.120/1926.65 (f) Medical Surveillance, and is titled standard operating procedure (SOP) HSE-113, Medical
Surveillance.

3.8 CH2M HILL Position Statement on Modified Work

CH2M HILL will attempt to eliminate all accidents through strict compliance with OSHA regulations and

CH2M HILL H&S procedures, as well as supervisor and employee safety training, safety audits, and constant
attention to safety. Should an employee be injured or become ill in the course of and arising from his or her
employment, CH2M HILL will attempt to provide modified work. Modified work (“light duty”) will be made
available in order to bring the injured employee back to the work environment, for the benefit of the employee
and the company, whenever medically appropriate.

Employees are expected to return to modified work when medically capable. The work assigned to the injured
employee will meet the restrictions set forth by the treating and/or company physician. Examples of modified
work include but are not limited to office work and light shop work.

3.9 Field Safety Inspections

Weekly safety inspections will be made of the work area/workers and documented on Safe Work Observation
forms (SWOs). The inspection will be made by the Site Superintendent/ Supervisor, Field Team Lead (hereinafter
defined as the individual responsible for site operations), and/or the SHSO, or other designated CH2M HILL
representative. These inspections are in addition to the daily inspections to be held by these individuals and
designated crew leaders. Discrepancies found during inspections will be corrected as soon as practicable.
Serious safety violations will be corrected immediately. Inspection records (SWOs) will be maintained in project
files, and sent to the regional HS&E manager for tracking.
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Additionally, the CH2M HILL HSM or designated representative may make periodic unannounced inspections of
work sites at their own discretion or at the request of an employee, supervisor, manager, or client.

3.10 First Aid

Each facility and work location must be evaluated as to the potential requirement for medical emergencies. At a
minimum, an industrial first-aid kit will be provided. An adequate number of employees with current
certification in first aid and cardiopulmonary resuscitation (CPR) will be maintained on the project sites.

The SSHO will ensure that emergency medical attention is readily available. For emergency response and
remediation operations, the SSHO will establish the requirement for medical emergency response and identify
an emergency medical facility with chemical contamination trauma capability. If site conditions require, an
emergency medical technician and/or the availability of ambulance service on site will be subcontracted.

Medical support requirements are also defined by section 9.2.6 of this APP.

3.11 Review of Health and Safety Statistics

A designated representative from CH2M HILL will review and tabulate safety statistics as necessary:

e Workers’ Compensation Experience Modification Ratings
e OSHA 300A forms

3.12 Specific Written Safety Procedures/Permits

To provide a safe work place and communicate specific work requirements for regulatory compliance, specific
tasks are incorporated by reference to this procedure. These procedures deal with specific areas such as
confined space, hot work, lock out /tag out, etc.

All CH2M HILL personnel who may be subject to these procedures will receive appropriate training and will be
held accountable for compliance with procedure requirements.

3.13 State, OSHA, and Other Regulations

Where state regulations differ from federal regulation cited in this plan, the more-stringent regulation will apply.

3.14 Changes

Any user of this plan is welcome to recommend changes. Changes normally result from finding errors, regulatory
changes, equipment modification, new equipment purchases, and changes to operation procedures or site
conditions. The format for making a recommended change is:

Submit a written recommendation to the CH2M HILL HSM via your immediate supervisor (overall CH2M HILL
Project Manager). The CH2M HILL HSM will review the recommendation.

After review, the CH2M HILL HSM will decide if the suggestions should be included as an amendment or new
procedure in this plan. Changes to this plan will be distributed immediately upon approval.
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SECTION 4

Responsibilities and Lines of Authorities

Any CH2M HILL onsite employee has the authority to intervene and suspend work in the interest of safety policy
compliance; however, following intervention, the SHSO must be contacted immediately. The SHSO will contact
the Project Manager and the Regional Health and Safety Manager (RHSM).

e Mark Orman CH2M HILL RHSM
e Victoria Waranoski CH2M HILL Project Manager
e To be determined CH2M HILL SHSO

Safety responsibilities, accountability, and lines of authority are further discussed in Section 3.2 of the HSP,
Project Safety Responsibilities.

4.1 Employee Competency

Employee competency, as defined by 29 CFR 1926.32(f) and for areas of executable contract work for which an
employee has responsibility, shall be established by the appropriate employer only. Competency shall be
determined by the employee’s training, total work experience, professional certification, and/or educational
degrees. It is the opinion of CH2ZMHILL HILL that the professionals listed above are competent in their areas of
expertise with regard to the management, field execution of the contract work, or in the implementation of
CH2M HILL site-specific or program H&S requirements, as applicable. Executable onsite contract work, for which
there is a requirement for a competent person to oversee, will not be conducted unless a competent person is
available onsite.

Employee training records are available at corporate offices and by electronic means and are maintained on the
project site. Depending on the size of the project crew and because of work crew dynamics and scheduling,
provision of hard copies of employee records within the content of this APP or HSP would be impractical, but
must be maintained onsite and will be provided to government officials for verification upon request.

In addition to the requirements above, the CH2M HILL HSM is a Certified Safety Professional (CSP) and meets
established qualification and training criteria requirements and exhibits sufficient knowledge in health, safety
and/or industrial hygiene matters to act as the responsible program official in the oversight of the CH2M HILL
HS&E program.

4.2 Pre-task Safety and Health Analysis

Requirements for completing the pre-task safety and health analysis for performing onsite work must be, at a
minimum, in accordance with sections 10.1 and 10.2 of the HSP.

4.3 Lines of Authority

Safety responsibilities, accountability, and lines of authority are discussed in Section 3.2 of the HSP and sections
3.5, 4.0 and 4.5 of this APP. The CH2M HILL chain of command and incident reporting process for this project are
discussed in sections 10.3 and 10.7 of the HSP.

4.4 Non-compliance with Safety Requirements

All project personnel have the authority to stop work if it is their judgment that serious injury could result from
continued activity. The individual responsible for site operations or the SHSO must be notified immediately if
this becomes necessary. To protect the health and safety of all personnel, employees who knowingly disregard
safety policies/procedures may be subject to disciplinary actions up to and including termination.
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4.5 Managers and Supervisors Safety Accountability

It is the duty of the first-line supervisor to motivate employees to adhere to CH2M HILL's safety policy and
procedures in each work environment. A first-line supervisor, for these purposes, is defined as that person
designated to give immediate onsite supervision to personnel involved in a task.

All managers and supervisors will have complete knowledge of the safe procedure for all jobs and tasks under
their supervision. When in doubt, they will seek assistance of the HSM, or other authorized program safety
professional, before initiating a task. Safely is the only acceptable manner in which to perform the task. If the
task cannot be accomplished safely, it will not be attempted.

Managers and supervisors will:

e Explain the safety procedure involved with a task to each employee and check frequently to see that the
employee understands and works as instructed.

e Allocate sufficient time for the training and coaching of all employees so that everyone knows the correct
procedure for safely accomplishing required tasks.

e Prevent new employees from performing any tasks until required training is completed.
e Immediately correct unsafe conditions, which involve CH2M HILL employees or contractors.

e Ensure that the employees are outfitted with and wear PPE as specified by this APP, the HSP, other
CH2M HILL procedures, or as directed by the HSM, Project Manager, or SSHO.

e Setagood safety example.
e Obtain the cooperation of employees and contractors.
e Provide a safe work environment for employees and contractors.

e Confirm contractor safety performance records have been verified before contract award and monitor
contractor performance during operations.

e Report all accidents, near-misses and property damage in accordance with the incident management and
reporting procedure.

e Establish a safety culture, using the elements of the CH2M HILL Safety Improvement Process, which
promotes awareness, encourages participation and recognizes excellence.

4.6 CH2M HILL Employee Responsibility Requirements

Each employee is responsible for his or her personal safety as well as the safety of others in the area and is
expected to participate fully in the Safety Improvement Process, particularly the loss prevention observation
process. The employee must use all equipment provided in an appropriate and responsible manner as directed
by the SSHO. All CH2M HILL personnel will follow the policies set forth in the HSP. Site personnel concerned with
any aspect of H&S will bring the concern to the attention of the Project Manager or SSHO. All project personnel
have the authority to stop work, if it is their judgment that serious injury could result from continued activity.
The individual responsible for site operations or the SSHO will be notified immediately if this becomes
necessary. Personnel who knowingly disregard safety policies/procedures may be subject to disciplinary actions
in accordance with their employer’s established procedure.
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SECTION 5

Subcontractors and Suppliers

5.1 Subcontractor/Supplier Coordination and Control

CH2M HILL subcontractors should be screened for safety performance and compliance with federal alcohol and
drug testing requirements before being awarded any contract for site work. CH2M HILL subcontractors will
comply with the requirements for site safety as outlined in CH2M HILL’s H&S procedures.

Full identification of all subcontractors that are or may be required to successfully execute this contract may not
be fully detailed at the time that H&S documents are prepared for submission or implementation. Because of
the potentially dynamic and evolving nature of contract requirements and resultant project scheduling at many
points during the project evolution, only partial identification of potential subcontractors who may be selected
for our projects is likely. To this end, continuously updating and amending this APP or the HSP with potentially
selected, newly selected, or approved subcontractors would not be practical or cost-effective for all parties
concerned.

CH2M HILL maintains an extensive and detailed process for subcontractor procurement, with the Federal
Acquisition Regulations as the primary driver. Subcontractor selection is based on scope of work pricing,
qualifications, safety performance, and best-value evaluations

5.2 Subcontractor/Supplier Safety Responsibilities

All subcontractor employees are subject to the same training and medical surveillance requirements as

CH2M HILL personnel, depending on job activity. All activities involving the potential for exposure to hazardous
waste materials will require medical and training certification as mandated by 29 CFR 1910.120. All
subcontractor personnel will be required to sign in daily and be required to attend a daily meeting discussing
operations and safety issues. All CH2M HILL employees and subcontractors will jointly complete a Pre-Task
Safety Plan or individually complete a Safety Task Analysis Card before starting work at the site. Subcontractors
will submit Activity Hazard Analyses for their work activities to the CH2M HILL SHSO or HSM for review before
starting work. The subcontractor reports directly to the CH2M HILL Project Manager. The CH2M HILL Project
Manager may designate subcontractor reportability to the CH2M HILL individual responsible for site operations.
All incidents involving subcontractor employees will be reported to the CH2M HILL individual responsible for site
operations, and a copy of the subcontractor’s injury/illness report will be submitted to the CH2M HILL Project
Manager and HSM, as soon as possible, but no later than 24 hours after an incident.

CH2M HILL subcontractors are required to sign off on and comply with all requirements of the CH2M HILL Site-
Specific HSP, which includes this APP. Plans to address specific hazards may be added to the APP during the
course of work. CH2M HILL subcontractors will be required to sign off on and comply with any such
supplemental plans. Subcontractors not in compliance will be immediately dismissed from the site.
Subcontractors will only be allowed on munitions and explosives of concern (MEC) sites when supervised by the
appropriate unexploded ordnance (UXO) technical crew.

Suppliers delivering various materials to the project site or providing equipment and equipment maintenance
will comply with all rules and regulations specified by the owner. Supplier personnel will not be permitted into
contaminated areas unless their training and medical surveillance is in accordance with 29 CFR 1910.120.
Contractors will not ride on tractors, forklifts, or similar vehicles unless specific seats are provided. They will
follow facility hot work rules if hot work is required for vehicle or equipment maintenance. Operators of mobile
equipment onsite must observe all traffic rules such as speed limits and the rights-of-way of pedestrians.
Suppliers will only be allowed on MEC sites when supervised by the appropriate UXO technical crew.
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SECTION 6

Training

CH2M HILL engages in environmental remediation, construction, and other services, and endeavors to comply
with the numerous H&S safety training requirements mandated by governmental agencies, clients, and internal
policies.

Personnel will be provided with sufficient training to execute their jobs in a safe and healthy manner.

Direct supervisors are responsible for identifying the training requirements of a task and making sure that
employees have the necessary training to complete the task safely. H&S personnel will assist with this
identification and training.

Designated CH2M HILL personnel and/or electronic databases will facilitate maintenance of training records and
applicable experience documentation. If an employee is found to lack sufficient training or experience to
perform an assigned task, every effort will be made to provide the employee with the necessary training, or the
employee will be replaced by an alternate who has the proper training and experience.

Employee training records are available at corporate offices and by electronic mean, and are maintained on the
project site. Depending on the size of the project crew, provision of hard copies of employee records within the
content of this APP or HSP would be impractical, but must be maintained onsite and will be provided to
government officials for verification upon request.

6.1 Safety Indoctrination Subjects

Outlines of the site safety orientation for CH2M HILL and subcontractor personnel and visitors are provided in
Section s1.0, 2.0, 4.0, and 9.0 of the HSP.

General topics of the site safety orientation for CH2ZMHILL and subcontractor personnel and visitors are listed
below:

e MEC safety, staying with and obeying the UXO technicians

o NSF-IH safety rules: Areas where cell phones and radio transmissions are not allowed, facility speed limits,
other Base-specific safety requirements

e Boating safety for working on water

e Vegetation clearance safety, including detailed discussion of chain saw operation safety, tree felling and
limbing safety, machete safety, and brush cutting safety

e Biological controls (poison ivy is still a risk even if the leaves are gone), ticks, bees, wasps, feral dogs,
mosquito bites

e Cold stress

e Chemical hazards expected, and on which sites

6.2 Mandatory Training and Certifications

Mandatory training and certifications are discussed in Sections 3.1 (CH2M HILL Employee Medical Surveillance
and Training) and 3.3 (Field Team Chain of Command and Communication Procedures) of the HSP.

All personnel entering an exclusion zone will be trained in the provisions of this APP and will be required to sign
the plan. All personnel entering a MEC exclusion zone will be supervised by a UXO technician and will be
required to review and sign the MEC Management and Contingency Plan. UXO technicians are required to have
training and certifications as stated in the MEC Management and Contingency Plan.
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6.3 Supervisory and Employee Safety Meetings

The CH2M HILL SHSO will conduct daily safety meetings at the start of each work shift for onsite personnel and
will require subcontractors to follow similar meeting procedures or participate in the CH2M HILL daily safety
meetings.
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SECTION 7

Safety and Health Inspections

The CH2M HILL Project Manager, the individual responsible for site operations, and/or the SSHO are required to
perform site inspections using the designated checklists included herein by reference or are contained in
referenced SOPs. The inspection will be made by the Project Manager, the individual responsible for site
operations, and/or the SSHO, or another designated CH2M HILL representative. Discrepancies found during
inspections will be corrected as soon as practicable and documented in the Loss Prevention Observation form
(Attachment 5 of the HSP). Serious inconsistencies will be corrected immediately. Inspections that identify
imminent danger or immediately dangerous to life and health situations will require that work be stopped
immediately and personnel are removed from the work area until the situation is abated, corrected, or
controlled to a non-hazardous condition.

The individual responsible for site operations or SSHO is responsible for conducting and preparing reports of
daily inspections of work processes, site conditions, and equipment conditions and submitting them for the
project record, as necessary. Corrective actions resulting from discrepancies identified in inspections processes
will be reviewed with the Project Manager and implemented, as necessary. Copies of these reports are
maintained on file at the project locations.

The CH2M HILL HSM or designated representative may periodically conduct site visits and perform site safety
assessments. Additionally, the CH2M HILL HSM or designated representative may make periodic unannounced
inspections of work sites at their own discretion or at the request of an employee, supervisor, manager, or
client. Any discrepancies that are identified as part of these inspection processes will be addressed with the
Project Manager overall, or may be corrected in the field if minor in nature.

As required, CH2M HILL’s safety equipment will comply with the appropriate requirements of OSHA, the
National Institute for Occupational Safety and Health, American National Standards Institute, ASTM
International (formerly the American Society for Testing and Materials [ASTM]), and U.S. Coast Guard or other
recognized certification organizations.
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SECTION 8

Accident Reporting and Investigation

8.1 Accident Investigation

All accidents, injuries, illnesses, and near-misses will be investigated by the SSHO or other authorized H&S
program designate. Upon completion of such investigations, investigation reports shall be provided to the
Project Manager for review and circulation to CH2M HILL program stakeholders (HSM, Program/Deputy Program
Manager, and other potential CH2M HILL stakeholder interests).

The CH2M HILL HSM or authorized designee will investigate all incidents and accidents. Such accidents include,
but may not be limited to, the following:

e Afatal injury

e A hospitalization of three or more people resulting from a single occurrence
e A weight-handling equipment incident

e A permanent total disability

e A permanent partial disability
e Property damage
e Spill

e Near-miss

The CH2MHILL HSM also requests that a specific written accident investigation be conducted in case of an
unusual or serious injury or accident. In general, accident, injury, illness and property damage incidents will be
investigated in accordance with the requirements in section 10.4 of the HSP.

8.2 Exposure Data (Man-hours Worked)

The CH2M HILL HSM, with assistance from designated CH2M HILL personnel, tracks and maintains incident
records in accordance with federal reporting requirements (OSHA 300 Log), as applicable to the incident.

8.3 Accident Investigations, Reports, and Logs

Incident investigations for CH2M HILL shall be in accordance with Section 10.4 of the HSP. The CH2M HILL HSM
or designee conducts accident/incident investigations. Incident investigation reports are completed by the SSHO
or other authorized designee and will be reviewed and acknowledged by the Project Manager. The report must
be submitted to the Project Manager and HSM, as soon as possible, but no longer than within 24 hours of the
incident.

8.4 Immediate Notification of Major Incidents

CH2M HILL will immediately notify the Base contact/Navy Remedial Project Manager /Facilities Engineering and
Acquisition Division of any major incident, including injury, fire, equipment/ property damage and
environmental incident. A full report will be provided within 48 hours. Procedures to be followed in response to
any project incident are detailed in Section 9.7, Incident Notification and Reporting, of the HSP.
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SECTION 9

Plans Required by the Safety Manual

9.1 Layout Plans

Site layout plans, drawings, or sketches are included in the project-specific Work Plan, of which this APP and HSP
are integral components.

9.2 Emergency Response Plans

The emergency response preparedness and procedures are provided in Section 9.0 of the HSP.

9.2.1 Procedures and Tests

The project team intends to verify that emergency response processes are in place and capable of being
executed before field assignments begin. Pre-emergency planning procedures for this project are discussed in
Section 9.1 of the HSP. However, because response to medical or fire emergencies will be by government facility
installation personnel or even by outside public responders, it may be impractical and disruptive to the “primary
mission” of these responders to perform procedural response testing. When this happens, the designated
responsible party shall verify that emergency services are available for response, that contact information is
appropriate, and that responders know how to access anticipated work areas.

9.2.2 Spill Plans

Spill prevention shall be conducted in accordance with the information identified in Section 7.0 of the HSP,
Project Hazards - Spill Containment Procedures.

9.2.3 Firefighting Plan

CH2M HILL personnel are not considered firefighting organizations. Only “small fires” that are containable by the
use of first-response fire protection equipment may be controlled by CH2M HILL personnel. All other responses
shall be considered “fire fighting” measures and shall be conducted by facility provided or public agency
firefighting teams.

Fire prevention measures and first-response fire protection equipment shall be in accordance with the
information in Section 2.1.4,Project Hazards — Fire Prevention, and Section 9.2, Emergency Equipment and
Supplies, of the HSP.

9.2.4 Posting of Emergency Telephone Numbers

Emergency contact numbers appropriate to project operations are included on page 5 of the HSP and referred
to as the Emergency Contact List. Where temporary construction facilities are established at the project site, this
Emergency Contact List shall be posted in a conspicuous location. Where temporary construction facilities are
not allowed or provided, the list shall be available for quick reference by the individual(s) responsible for site
operations and its location shall also be made known to other site personnel.

9.2.5 Man overboard / Abandon Ship
Not Applicable

9.2.6 Medical Support

Medical support shall be in accordance with section 9.4 of the HSP. The location of and direction to medical
support facilities shall be posted in a conspicuous location where temporary construction facilities are
established at the project site. Where temporary construction facilities are not allowed or provided, the list shall
be available for quick reference by the individual(s) responsible for site operations and its location shall also be
made known to other site other personnel.
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ACCIDENT PREVENTION PLAN UXO 20

In addition, the project shall be outfitted with first aid kits of suitable size and quality (contents) to meet H&S
requirements for onsite first aid or CPR response. Personnel protective devices shall be provided such that
universal precautions against bloodborne pathogens can be exercised while administering CPR or first aid. Eye
wash stations, either portable or stationary, will be available.

An effective means of communication to summon transportation of injured workers to medical treatment
facilities is required. Communication devices shall be tested in the area of use to assure functionality.

When a medical facility or physician is not accessible within 5 minutes of an injury to a group of two or more
employees for the treatment of injuries, at least two employees on each shift shall be qualified to administer
first aid and CPR.

9.3 Plan for Prevention of Alcohol and Drug Abuse

The CH2M HILL substance abuse program is in accordance with Section 2.2.3 of the HSP and the CH2M HILL Drug
Free Workplace SOP.

9.4 Site Sanitation Plan

Toilet facilities on construction sites shall be provided as follows:

Minimum Toilet Facilities at Construction Sites

Number of Personnel Number of Toilets
20 or fewer 1
20 or greater 1 toilet seat and 1 urinal per 40 workers
Greater than 200 1 toilet seat and 1 urinal per 50 workers.

The above requirements do not apply to mobile crews or to normally unattended work locations if employees
working at these locations have transportation immediately available to nearby toilet facilities. Separate toilet
rooms for each sex need not be provided if toilet rooms can only be occupied by one person at a time, can be
locked from the inside, and contain at least one toilet seat.

Toilet facilities shall be constructed so that the occupants are protected against weather and falling objects; all
cracks shall be sealed, and the door shall be tight-fitting, self-closing, and capable of being latched. Adequate
ventilation shall be provided and all windows and vents shall be screened. Toilet facilities shall be constructed so
that the interior is lighted. Provisions for routinely servicing and cleaning all toilets and disposing of the sewage
shall be established before placing toilet facilities into operation. The method of sewage disposal and the
placement location selected shall be in accordance with federal, state, and local health regulations.

Washing facilities shall be provided at toilet facilities and as needed to maintain healthful and sanitary
conditions. Each washing facility shall be maintained in a sanitary condition and provided with water (either hot
and cold running water or tepid running water), soap, and individual means of drying. If it is not practical to
provide running water, hand sanitizers may be used as a substitute. Washing facilities shall be located close to
the worksite.

Trash and garbage generated by site activities will be disposed in the facility’s dumpsters.

9.5 Access and Haul Road Plan

The site access road is included in the project-specific Work Plan as applicable, of which this APP and the HSP are
integral components.
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SECTION 9—PLANS REQUIRED BY THE SAFETY MANUAL

9.6 Respiratory Protection Plan
Not Applicable

9.7 Hazard Control Program

The CH2M HILL hazard control program is defined by the entire contents of the HSP and this APP, as well as
documents included by reference.

9.8 Hazard Communication Program

Site-specific hazard communication information is provided in Section 2.2.5 of the HSP, Project Hazards — Hazard
Communication. Hazard communication awareness training can be accomplished by using the chemical-specific
training & project-specific chemical product hazard communication forms contained in Attachment 3 of the
HSP. Material Safety Data Sheet information associated with this project is not included herein, for submission,
due to the volume of information necessary. It is the intent of the project to compile this information for
inclusion in the hardcopy version of the HSP used for implementation on the project site.

9.9 Process Safety Management
Not Applicable

9.10 Lead Abatement Plan

Not Applicable

9.11 Asbestos Abatement Plan

Not Applicable

9.12 Radiation Safety Program

The radiation exposure control measures shall be conducted in accordance with the information identified in
Section 2.4, Project Hazards — Radiological Hazards and Controls, and Section 5, Air Monitoring, of the HSP as
applicable.

9.13 Abrasive Blasting

Not Applicable

9.14 Heat/Cold Stress Monitoring Program

The heat/cold stress monitoring program shall be conducted in accordance with the information identified in
sections 2.2.8 and 2.2.9 of the HSP, Project Hazards - Heat Stress Monitoring and Cold Stress Monitoring,
respectively, as applicable.

9.15 Crystalline Silica Monitoring Plan

Not Applicable

9.16 Night Operations Lighting Plan

No night operations will be conducted for the execution of this project. However, project visible lighting
requirements shall be in accordance with the information provided in Section 2.1.7 of the HSP, Project Hazards -
Visible Lighting.
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9.17 Fire Prevention Plan

Fire prevention shall be conducted in accordance with the information identified in Section 2.1.4 of the HSP,
Project Hazards - Fire Prevention.

9.18 Wild Land Fire Management Plan

Not Applicable

9.19 Hazardous Energy Control Plan

This program establishes lockout practices of energy sources that could cause injury to personnel involved at the
work site. The lock out program covers all employees and outside contractors affected by the cleaning,
repairing, servicing, and adjusting of prime movers, machinery, and equipment. Only authorized employees will
perform such work.

e Authorized employees will be instructed in lock out/tag out procedures by their supervisor. Each new or
transferred employee will be instructed by the supervisor in lock out procedures. A sufficient number of tags
and padlocks will be supplied. During each phase of construction, a representative from CH2M HILL will be
present while the electrical supervisor begins the lock out/tag out process.

e All equipment will be locked out to protect against accidental or inadvertent operation when such operation
could cause injury to personnel. Do not attempt to operate any switch, valve, or other energy-isolating
device bearing a lock.

e Documented inspections will be made periodically by supervisors to ensure that each procedure is being
properly followed. The SSHO will make sure these inspections are being performed and keep on record the
inspection reports on the job site. The inspection must include a review addressing the employee’s
responsibilities. Documentation is to include the date of the inspection, equipment on which the procedure
was being utilized, the employees involved, and the person performing the inspection.

e Authorized employees will be certain as to which switch, valve, or other energy- isolating devices apply to
the equipment being locked out. More than one energy source may be involved. Any questionable
identification of sources will be cleared through the supervisors.

e To begin the lock out process, use the following items as a guide. If for any reason the following items are in
guestion, contact your immediate supervisor before moving forward. If more than one individual is required
to lock out equipment, each person will place his own personal lock on the energy-isolating device(s). One
authorized individual and a competent person from the prime contractor (CH2M HILL), with the knowledge
of the crew, may lock out equipment for the whole crew. In such cases, it is the responsibility of the
individual to carry out all steps of the lock out procedure and inform the crew when it is safe to work on the
equipment. Additionally, the authorized individual will not remove a crew lock until it has been verified that
all individuals are clear and a prime contractor competent person is present.

— Notify all affected employees that a lock out is required.
— If the equipment is operating, shut it down by the normal stopping procedure.

— Operate the switch, valve, or other energy-isolating devices so that the energy source(s) is disconnected
or isolated from the equipment.

— Stored energy, such as capacitors, springs, elevated machine members, rotating flywheels, hydraulic
systems, and air, gas, steam, or water pressure, must also be dissipated or restrained by methods such
as grounding, repositioning, blocking, or bleeding down.

— Lock out energy-isolating devices with an assigned individual lock. A second lock will be used if possible
by the superintendent.
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SECTION 9—PLANS REQUIRED BY THE SAFETY MANUAL

— After ensuring that no personnel are exposed and as a check on having disconnected the energy
sources, operate the push button or other normal operating controls to make certain the equipment will
not operate. CAUTION: Return operating controls to the neutral position after the test.

— Attach a completed accident prevention tag and/or sign on the controls of the machine. The
identification tag and/or sign will be coordinated with the electrical contractor and the prime
contractor. A CH2M HILL representative will then familiarize the facility personnel affected by this
operation with the identification of these tags or signs and the procedures under which the contractors
will be working, and the point of contact of the electrical supervisor.

— The equipment is now locked out.

e To restore equipment to service, use the following items as a guide. If for any reason the following items are
in question, contact your immediate supervisor before moving forward.

— When the job is complete and equipment is ready for testing or normal service, check the equipment
area to see that no one is exposed.

— When equipment is clear, remove all locks. The energy-isolating devices may be operated to restore
energy to the equipment. There must be a supervisor from the electrical contractor and the prime
contractor present.

e The included checklist for lock out training is a minimum requirement to provide to new employees. The
supervisors must sign, date, and retain in their own records this information. The supervisor must also
delivery a copy of this training to the Site Safety Officer.

— Explain the significance of why a machine is locked or tagged out.

— Explain what an employee is to do (and not do) when encountering a tag or lock on a switch or device he
or she wants to operate.

— Explain the importance of notification of affected employees.
— Show the employee the location of all locks, tags, and lock out devices.
— Explain how to recognize the applicable hazardous energy sources.

— Explain the type(s) and magnitude of energy to be isolated on the machinery and how to control that
energy.

— Explain the proper sequence of locking out.

e All utility outages will follow the contract specifications, EM 385-1-1 and OSHA standards. The contractors
will follow the requirements above as well as the following:

The contractor will supply the required tags and/or locks for each utility outage.
— PWHC utility outages will be coordinated with PWC Utilities, the contractor, and sub-contractor.

— Interior building/ facility utility outages will be coordinated with Facility Manager, the contractor, and
subcontractor.

— A preparatory meeting will be held before all electrical work and utility outages; this meeting will also
cover any safety issues that may pertain to the scope of work. The Activity Hazard Analysis will be
reviewed and any additional concerns will be annotated on this form.

In addition, hazardous energy control activities shall be in accordance with the information identified in
Section 3.0 of the HSP, Project Hazards — Lock-Out/Tag-Out.
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9.20 Ciritical Lift Plan

Not Applicable

9.21 Contingency for Severe Weather Plan
Not Applicable

9.22 Float Plan

Not Applicable

9.23 Site-specific Fall Protection and Prevention Plan
Not Applicable

9.24 Demolition Plan

Not Applicable

9.25 Excavation/Trenching Plan
Not Applicable

9.26 Emergency Rescue (Tunneling)

Not Applicable

9.27 Underground Construction Fire Prevention and Protection
Plan

Not Applicable

9.28 Compressed Air Plan

Not Applicable

9.29 Formwork Shoring and Removal Plan
Not Applicable

9.30 Precast Concrete Plan
Not Applicable

9.31 Lift Slab Plans

Not Applicable

9.32 Steel Erection Plans

Not Applicable

9.33 Site Safety and Health Plan (Hazardous Waste
Operations and Emergency Response)

A site-specific HSP for hazardous waste operations and emergency response is a comprehensive document
contained in sections 1.0-11.0 of the HSP and its attachments.
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SECTION 9—PLANS REQUIRED BY THE SAFETY MANUAL

9.34 Blasting Safety Plan

Not Applicable

9.35 Diving Plan

Not Applicable

9.36 Confined Space Program

Not Applicable
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SECTION 10

Risk Management Process

Project-specific hazards and hazard control measures are identified in Section 2 of the HSP. A detailed Activity
Hazard Analysis for each major phase of work is included in Attachment 5 of the HSP.
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SECTION 1

Geophysical Operations Overview

This Geophysical Investigation Plan (GIP) describes the equipment, approach, methods, operational procedures,
and quality control (QC) methods to be used in performing the geophysical investigation at UXO 20, Naval
Support Facility, Indian Head (NSF-IH), Indian Head, Maryland. NSF-IH is a Navy facility in northwestern Charles
County, Maryland, located approximately 25 miles southwest of Washington, DC. Background information on
the site can be found in Section 1 of the Remedial Investigation Work Plan, herein referred to as the work plan.

Additional topics covered in this GIP include the following: safety issues; geophysical data quality objectives
(DQOs); site description; anticipated munitions and explosives of concern (MEC) types, quantities, compositions,
and depths; physical site conditions; adverse geophysical conditions; site utilities and manmade features that
may negatively affect the geophysical operation; data acquisition and reporting; and geophysical program QC
requirements.

The geophysical instruments used during digital geophysical mapping (DGM) will be operated by the DGM
subcontractor. Geophysical support during non-DGM operations (such as clearing locations for the placement of
survey stakes) will involve the use of analog instruments that do not have data storage capabilities. These
instruments are typically used to detect near-surface or subsurface metallic items in real time by emitting an
audible tone or providing a visual indicator of response amplitude when in the presence of an item. These
analog instruments will be operated by an unexploded ordnance (UXO) Technician Il or Ill.

1.1 Safety Issues

Project personnel are required to adhere to the project Health and Safety Plan (HSP), presented in Appendix D
of the work plan. A surface visual inspection will be performed at UXO 20 by UXO technicians before DGM
begins in order to identify and remove potential MEC items and material potentially presenting an explosive
hazard (MPPEH), munitions debris, and non-munitions-related surface metal from the DGM area. The visual
inspection will be conducted in accordance with Section 2 of the work plan.

DGM survey personnel will not access areas beyond the established DGM perimeter and associated access
routes, unless otherwise directed by the Senior UXO Supervisor (SUXOS) or UXO technicians. If a potential
MEC/MPPEH item is observed at the surface, DGM personnel will retreat to the designated rally point and
immediately inform the SUXOS. The SUXOS will report the finding to the NSF-IH contact (Nicholas Carros, 301-
744-2263) and will subsequently contact the CH2M HILL Project Manager. The NSF-IH contact will coordinate
further actions related to the item using NSF-IH resources.

1.2 DGM Personnel Qualifications

DGM operations will be led by a qualified munitions response geophysicist, and data collection and associated
field tasks will be conducted by personnel experienced in the operation of the applicable instruments. Onsite
DGM personnel will have documented proof of completion of the 40-hour Occupational Safety and Health
Administration Hazardous Waste Operations and Emergency Response training, as well as annual 8-hour
refreshers and required medical monitoring physical exams. At least two DGM team members will be qualified
to administer first aid and cardiopulmonary resuscitation; this typically is met by one certification from the DGM
subcontractor and one certification from the CH2M HILL oversight staff.

1.3 Investigation Area

The DGM area at UXO 20 is presented as Figure 2 in the work plan. The DGM area will be divided into control
grids on 30-meter (m) centers that will provide location control throughout the operation. The corners of the
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grids will be physically marked onsite using either a real-time kinematic global positioning system (RTK-GPS) or
conventional land surveying equipment.

The difference between the DGM boundary and site boundary in Figure 2 of the work plan is due to the
exclusion of the southernmost spit from the DGM area because it was concluded during previous site visits that
the marshland in this area would be inaccessible for land-based DGM.
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SECTION 2

Background

2.1 Site History

A description of the site history is provided in Section 1 of the work plan.

2.2 Anticipated MEC Types, Composition, and Quantities

The types, composition, and quantities of potential MEC items at UXO 20 are not known. Information on the
types of materials associated with the historic open burn/open detonation activities is provided in the work
plan.

2.3 Anticipated Depth of MEC Items

The depth of potential MEC items at UXO 20 is not known. However, the anticipated depths range from near
surface to several feet below ground surface.

2.4 Vegetation and Topography

The DGM survey area is situated on the southern portion of the peninsula that extends southwest of the main
NSF-IH facility into the confluence of the Mattawoman Creek and the Potomac River. The area is relatively flat
and open and is bordered by a tree line along the north side. A marshland covers most of the eastern end of the
peninsula but is not included in the DGM survey area.

2.5 Geologic Conditions

A description of the composition of the peninsula is provided in the work plan.

2.6 Shallow Groundwater Conditions

A description of the anticipated shallow groundwater conditions at the site is provided in the Uniform Federal
Policy Sampling and Analysis Plan (Appendix F of the work plan).

2.7 Adverse Geophysical Conditions

There are no adverse geophysical conditions present at UXO 20.

2.8 Site Utilities

CH2M HILL will review available underground utility maps from NSF-IH to evaluate whether utilities are present
within the DGM area at UXO 20. However, because of the relatively remote location of the site, underground
utilities are not expected within the DGM area.

2.9 Manmade Features Potentially Affecting Geophysical
Operations

The former burn chamber and steel deflection shield are present at UXO 20 and will be removed before
performing DGM.
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2.10 Site-specific Dynamic Events

In the event of severe weather or an emergency at NSF-IH, DGM personnel will follow the procedures in the
project HSP. Site-specific dynamic events (such as unusually strong winds or harsh weather conditions) that may
negatively affect the DGM survey operations at the site are not anticipated. Although it is possible that weather
conditions may temporarily interfere with operations at during the DGM, no significant weather-related delays
or impacts on the geophysical instruments are expected.

2.11Overall Site Accessibility and Impediments

The site is accessible via paved and dirt roads, and access impediments are not anticipated.

2.12 Potential Worker Hazards

No potential worker hazards are anticipated at the site other than those associated with conducting DGM and
associated field tasks. These hazards are described in the project HSP.
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SECTION 3

Geophysical Investigation

The geophysical system verification (GSV) process will be used to validate the DGM system to be used at
UXO 20. The GSV Work Plan is provided as an attachment to this GIP.

3.1 DGM DQOs

The primary objective of the DGM is to identify subsurface metal indicative of potential MEC and MPPEH. DQOs
specific to the DGM are provided in the GSV Work Plan. Achievement of the DQOs will be verified by the
CH2M HILL Project/QC geophysicist.

3.1.1 General Geophysical System Functioning
DGM Systems Positioning

The DQO for DGM systems positioning is that the coordinates being obtained from the positioning systems are
at a sufficient accuracy to allow for appropriate relocation of MEC items for intrusive investigation. The
measurement performance criterion (MPC) for this is that the positional error of the system at known locations
will not exceed 10 centimeters (cm) (4 inches [in]). This will be evaluated by ensuring that, on a daily basis, the
geophysical system being used passes QC Test # 2, Record Sensor Positions, as outlined in Section 3.4.1.

DGM System Data Repeatability

The DQO for DGM systems data repeatability is that the systems respond consistently from the beginning to the
end of an operation. The MPC for this is that the response to a standardized item will not vary more than

120 percent. This will be evaluated by ensuring that, on a daily basis, the geophysical system being used passes
QC Test # 5, Static Background and Static Spike, as outlined in Section 3.4.1. Results of QC Test # 6, Repeat Data,
will also be qualitatively! reviewed for repeatability.

3.1.2 DGM Surveys

Down Line Data Density

The DQO for downline (along each survey transect) data density is to have sufficient data collected along each
transect to detect MEC items. The MPC for this is that at least 98 percent of possible sensor readings are
captured along each transect at 0.7 feet (0.213 m) or less. In addition, any transect (or portion thereof)
containing a data gap of 2 feet or greater does not meet the DQO. This will be evaluated by verifying that all of
the DGM data collected and used for anomaly selection meet this standard.

Survey Coverage (Lane Spacing)

The DQO for lane spacing is to maintain appropriate lane spacing to provide 100 percent coverage of accessible
portions of the survey area. The MPC for this is that the lane spacing is no greater than 1 m (the width of the
EM61-MK2 system), with an intended lane spacing of 0.75 m. This will be evaluated by verifying that all of the
DGM data collected and used for anomaly selection meet this standard, except at locations where trees or other
obstructions prohibit such spacing.

Positioning Accuracy

The DQO for horizontal positioning accuracy is that positioning of detected anomalies is accurate enough to
allow for effective reacquisition of the anomaly. The MPC for this is that a selected anomaly must be within 1 m

1 Comparisons are qualitative because sources of error, including horizontal orientation of the instrument, system bounce, item orientation, and actual
item distance from system transmitter and receiver coils, can cause high variability in signal response. Quantitative validation of the system response to an
ISO is performed during QC Test #5 (Static Background and Static Spike), described in Section 3.4.1).
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of each blind seed. Any anomaly that is selected farther outside than 1 m from a point directly above the blind
seed will not be considered to be a detection of that item. This will be evaluated by verifying that all blind seeds
have an anomaly location selected within this standard or can be otherwise explained.

3.2 Geophysical Instrumentation

3.2.1 Analog Geophysical Instruments

The Schonstedt GA-52Cx magnetometer will be used during non-DGM operations where a geophysical
instrument is needed. The Schonstedt GA-52Cx fluxgate gradiometer is a handheld analog magnetometer that
detects ferrous objects and ferromagnetic minerals. The instrument provides an audible signal representing the
magnitude and direction of the local magnetic field. The operator sweeps the instrument back and forth in the
area of interest and monitors the change in pitch of the sound emanating from the instrument. The change in
pitch represents the response to a secondary magnetic field produced by a ferrous metallic item. This
instrument will only be used in areas where ferrous MEC items are considered likely to be present.

In cases where non-ferrous MEC items may be present, the White’s XLT will be used. The White’s XLT is an
electromagnetic metal detector that uses a transmitter coil to establish a localized electromagnetic field that
induces eddy currents in nearby conductive materials. A collocated receiver coil measures the eddy current
response, and the system provides an audible tone and visual display of the response magnitude. The operator
sweeps the instrument back and forth in the area of interest and monitors the change in pitch of the sound
emanating from the instrument.

3.2.2 DGM Instrument

The EM61-MK2 will be used to perform the DGM at UXO 20. The EM61-MK2 is a high-resolution time-domain
electromagnetic instrument designed to detect, with high spatial resolution, shallow ferrous and non-ferrous
metallic objects. The EM61-MK2 system to be used at the site will be consist an air-cored, 1m by 0.5m coil, a
digital data recorder, batteries, and processing electronics. The EM61-MK2's transmitter generates a pulsed
primary magnetic field, which then induces eddy currents in nearby metallic objects. The receiver coil measures
these eddy currents at four distinct time intervals. Secondary voltages induced in the receiver coil are measured
in millivolts.

Positioning of the EM61-MK2 data will be performed either through direct connection with an RTK GPS or using
odometer or fiducial positioning methods. Odometer methods use a procedure wherein a measuring device (for
example, wheel-based) is used to calculate the distance traveled along a linear transect. Using this approach, a
series of survey lanes are established over a grid. Flags are placed at the beginning and end of each lane, and an
operator walks down the lane while sensor readings are collected when triggered by the odometer system at a
pre-defined interval (for example, every 20 cm). As the operator walks past the starting and ending points in the
survey lane, the operator stops the data collection. By assuming the operator walked in a straight line, the total
distance recorded by the odometer system is compared to the known distance travel and the down-line position
for each of the data points is adjusted accordingly.

Fiducial methods use a time-marking procedure to determine the spatial location of the collected data. Similar
to the odometer approach, a series of survey lanes are established over a grid. Flags are placed at the beginning
and end of each lane, and at equal distances along the transect (for example, every 10 m). An operator walks
down the lane while the data logger collects sensor readings at a prescribed sampling. As the operator walks
past the starting, fiducial, and end lines in the survey lane, the operator presses a button on the data logger that
places a fiducial time mark in the data stream. By assuming the operator walked in a straight line at a constant
velocity, the location of each data point can be calculated.
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3.3 Data Acquisition, Processing and Reporting
3.3.1 Data Coverage

DGM will be performed across UXO 20 in order to achieve 100-percent coverage of the accessible portions of
the DGM area. DGM will be performed using an intended lane spacing of 0.75 m. Inaccessible areas will be
documented by DGM personnel.

3.3.2 Field Data Sheets

Information to be recorded in the Munitions Response Program (MRP) Enterprise System field devices will
include the following:

e SitelID

e Grid ID (or other identifier of surveyed area)
Field team leader name

Field team members’ names

Date of data collection

e Instrument used

e Positioning method used

e Instrument serial numbers

e File names in data recorders

e Data collection sampling rate

e Line numbers, survey direction, fiducial locations, start and end points
e Weather conditions

e Grid conditions

e Terrain conditions

e  Cultural conditions

e Survey area sketch

e Associated QC data file names

e Field notes (other)

3.3.3 Data Processing

Instrument-specific software will be used for initial data processing, and the output will be imported into
Geosoft Oasis Montaj for additional processing, anomaly selections, quality assurance/QC, and presentation.
The general processing steps include the following:

e Positional offset correction

e Sensor bias, background leveling, and/or standardization adjustment

e Sensor drift removal

e latency or lag correction

e Geophysical noise identification and removal (spatial, temporal, motional, terrain induced)

e Contour level selection with background shading

e Digital filtering and enhancement (low pass, high pass, band pass, convolution, correlation, non-linear, etc.)

3.3.4 Interpretation/Anomaly Selection

The following criteria, supplemented by site- and system-specific criteria established during instrument
validation, will be used for selecting anomalies:

e Maximum amplitude of the response with respect to local background conditions
e lateral extent (footprint) of the area of response
e Three-dimensional shape of the response
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e Decay curve characteristics

e Location of the response with respect to the edge of the grid, inaccessible areas, land features, cultural
features, or utilities within or adjacent to the grid (field notes and relevant aerial photos and site plans will
also be used)

3.3.5 Target Locations

The target analysis process culminates in the creation of target location lists that contain information such as
target location and amplitude. The target list will first be generated using an initial anomaly detection threshold
consistent with the smallest potential MEC item of concern at the site. This threshold is typically on the order of
2.5 to 3 millivolts when relatively small MEC items (for example, 20-millimeter projectiles) are expected to be
present.

Because of the site’s history as an open burn/open detonation area, it is possible that existing surface and near-
surface conditions will be characterized by a relatively elevated metallic signature. If the review of the DGM
data indicates a relatively elevated background metallic signature, the initial anomaly selection threshold may
be too low and would subsequently be increased before the target lists are finalized. Increasing the target
selection threshold after an initial review of the DGM data would also facilitate prioritization of potential MEC
items and provide guidance for conducting potential follow-up investigations at the site.

3.3.6 Grid Maps

With each target list, the DGM subcontractor will also provide a map containing the following information:

e (Client
e Project
e Contractor

Map creator

e Map approver

e Date map was created

e Map file name (full path and file extension)

e Scale

e Grid identification

e Grid corner locations

e Contoured data

e Anomaly locations with unique identification numbers
e North arrow, legend, title block, etc.

3.3.7 Records Management

All files will be made available for QC verification throughout the project in order to verify that the field and data
processing procedures presented in this GIP and the work plan are properly followed. All raw data files, final
processed data files, hard copies, and field notes will be retained and maintained in the MRP Enterprise System
throughout the project.

3.3.8 Final Reports, Maps, and Geophysical Mapping Data

The DGM subcontractor will provide each day’s data for QC inspection via the Internet using a file transfer
protocol site, electronic mail (email) attachments for small files under 5 megabytes, or digital compact disk
within 3 working days after collection. These data are considered to be in raw form. The DGM subcontractor
also will provide a digital geo-referenced map in Geosoft format so that results can be registered within the
original mission plan survey map.

All geophysical field data will be provided to CH2M HILL in delineated fields as x, y, z, v1, v2, and so forth, where
x and y are universal transverse mercator grid plane coordinates in easting (m) and northing (m); z (optional) is
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elevation in feet; and v1, v2, v3, and so forth are the instrument readings. The last data field will be a time
stamp. Each data field will be separated by a comma or tab. No individual file will be larger than 100 megabytes
and no longer than 600,000 rows. Each grid will be logically and sequentially named so that the geophysical data
files can be easily correlated with the grid name.

Within 45 days of completion of data collection, the processed geophysical field data, final maps, and
interpretations will be provided to CH2M HILL. All geophysical data will be accompanied by a report (MRP
Enterprise standard report format) documenting the field activities and the processing performed to-date.
Information provided by the MRP Enterprise report is summarized in Table 1.

All sensor data will be correlated with navigational data, based on a local “third order” (1:5,000) monument or
survey marker. If a suitable control point is not available, a land surveyor will establish a minimum of two new
monuments or survey markers with a minimum of third-order accuracy.

3.4 DGM Systems QC

An extensive QC program will be applied to the DGM operations at the site. Figure 1 presents the overall chart
of the QC steps.

3.4.1 QC Tests

Each of the DGM systems will be field tested to confirm proper operating conditions. Several basic QC tests will
be performed in addition to instrument-specific tests. A description of each QC test, acceptance criteria, and
frequency is provided below and summarized in Table 2.

1. Equipment Warm-up. Standard warm-up time is at least 5 minutes. Equipment warm-up will be performed
at the beginning of daily operations as well as after the instrument has been off for a sufficient amount of
time for the electronics to cool. The warm-up period may be increased, as needed, by DGM personnel in the
event of unusually cold weather.

2. Record Sensor Positions. Positioning accuracy of the final processed data will be demonstrated by operating
the equipment over one or more known points. The positional accuracy will be evaluated by calculating the
difference between the known location and the displayed position from the DGM system. The sensor
position test will be conducted at the beginning of daily operations.

3. Personnel Test. This test checks the response of instruments to personnel and their clothing/proximity to
the system. The response will be observed in real time for immediate corrective action and subsequently
transmitted to the processor, where the instrument response will be evaluated for data spikes that could
represent false anomalies. The personnel test will be conducted at the beginning of daily operations.

4. Vibration Test (Cable Shake). This test checks the response of the instrument to vibration of the system
cables. The response will be observed in real time in the field for immediate corrective action and
subsequently transmitted to the processor, where the instrument response will be evaluated for data spikes
that could create false anomalies. The vibration test will be conducted at the beginning of daily operations.

5. Static Background and Static Spike. Static tests will be performed by positioning the survey equipment near
or within the DGM area in an area free of metallic interference. Data will be collected for at least 1 minute.
During this time, the instrument will remain stationary and data will be recorded first without a reference
item and then with a reference item. The purpose of the static test is to evaluate sensor drift and ambient
noise levels. The static background and static spike test will be conducted at the beginning and end of daily
operations.

6. Repeat Data. This test is performed to evaluate the repeatability of the geophysical data and will be
performed after completion of the DGM. At least 2 percent of the DGM area will be resurveyed for this test.
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3.4.2 QC Seed ltems

QC seed items (refer to the GSV Plan for a description of the item types) will be seeded at least every 0.75 acre.
The seed items will have labels identifying them as inert and that also provide a contract reference, point of
contact address, phone number, and a unique identifier. CH2M HILL personnel will perform QC seeding using
hand tools. The seed locations will first be checked using a hand-held analog geophysical instrument to identify
locations that appear to be free of metallic interference. The locations of the seed items will be surveyed using
an RTK-GPS or conventional survey equipment. The items will be buried at depths of approximately 6 inches in
order to have a sufficiently high signal-to-noise ratio for comparison with published industry standard target values.
Detection of the QC seed items will be monitored by CH2M HILL. If a seed item is not detected, the DGM
subcontractor will perform a root-cause analysis and develop a corrective action plan that will be approved by
CH2M HILL.

3.4.3 QC of DGM Data and Deliverables

Both the DGM subcontractor and CH2M HILL geophysicists will perform QC of geophysical data and data
deliverables at each processing stage. Figure 2 shows the processing stages and the associated QC steps. Data
will not move to the next stage until they have passed each QC check.

QC checks to be performed on field forms, pre-processed data, and processed data can be found in Table 1.

3.4.4 Corrective Measures

General corrective measures in association with DGM surveying include the following. Additional measures may
be implemented to account for specific instrument problems or site-specific conditions.

e Replacement of sensors if they fail to meet instrument check requirements.

e Recollection if QC seed items are not mapped in the DGM data. In the event that a mapped seed item is not
selected during data processing, the data may be re-processed in lieu of recollection.

3.5 Analog Geophysical Systems QC

QC of the analog geophysical instruments will be accomplished through daily functional checks before use in the
field. Each instrument will be operated over a small ferrous metallic item. If the instrument cannot detect the
item, it will be taken out of service until it is repaired or replaced.
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TABLE 1
Processing Documentation Requirements

Geophysical Investigation Plan for UXO 20
NSF-IH, Indian Head, Maryland

“Raw” Data Delivery  Final Data Delivery Must be in File
Information Type Report Report Headers
Site ID X X X
Geophysical instrument type used X X
Positioning method used X X
Instrument serial numbers (geophysical and positioning) X X
Coordinate system and unit of measure X X
Grid ID (or other identifier of surveyed area) X X X
Date of data collection X X X
Raw data file names associated with delivery X X
Processed data file names associated with delivery X X
Name of Project Geophysicist X X
Name of Site Geophysicist X X
Name of data processor X X
Data processing software used X X
Despiking method and details X X
Sensor drift removal and details X X
Latency/lag correction and details X X
Sensor bias, background leveling and/or standardization X
adjustment method and details
Portable document format (PDF) document showing graphical X X
results of each field quality control test
Geophysical noise identification and removal (spatial, temporal, X
motional, terrain induced) and details
Other filtering/processing performed and details X
Gridding method X
Anomaly selection and decision criteria details X
Geosoft “.xyz” file for unit of survey being delivered (e.g., grid or X
area agreed upon with Geophysicist)
Geosoft “.grd” file for unit of survey being delivered X
Geosoft “.map” file for unit of survey being delivered X
PDF of Geosoft map for unit of survey being delivered X
Geosoft “.map” mosaic of all processed data to date X
PDF mosaic of Geosoft map of all processed data to date X
Other processing comments X
Date data processing is completed X X
Data delivery date X X
Scanned copy of field notes and field mobile data collection X

device notes (if applicable)




TABLE 2
DGM Instruments Standardization Tests and Acceptance Criteria

Geophysical Investigation Plan for UXO 20
NSF-IH, Indian Head, Maryland

2% of Total
Beginning Beginning and Area
Test Test Description Acceptance Criteria Power On of Day End of Day Surveyed
1 Equipment Warm-up Equipment specific X
(typically 5 minutes)
2 Record Sensor +4in (10.2 cm) X
Positions
3 Personnel Test Based on instrument used.
Personnel, clothing, etc., should X
have no effect on instrument
response.
4 Vibration Test (Cable Data profile does not exhibit data X
Shake) spikes .
5 Static Background & + 20% of published standard item
Static Spike response, after background X
correction
6 Repeat Data Qualitative comparison of data. X




Figures




I
| Instrument QC P e e e e e
| Field QC I

: QC of DGM data l
| Analysis of field QC performed :
I QC seed detection confirmation |

_—— - e ——_——— — o

Digital
Geophysical
Mapping

Data Pre-
Processing

Surface
Clearance

= -7
| QC of pre-processing |
| performed |

Data Processing
FINAL DATA and
; Interpretation

i |
‘ | Additional QC of pre-
|

processing performed |
performed and anomaly ! —_—_—————————
selection '

FIGURE 1

Overview of DGM Process QC
Geophysical Investigation Plan for UXO 20
NSF-IH, Indian Head, Maryland

CH2MHILL



Dk Data in fram
field

Field Forms in

from Field

h J

G reviewy
performed on field
farms

h J

Pre-processing
performed on
CoSh clata

h J

CIC reviessy
performed on pre-
processing

"Raw" Data
Package delivered

h J

Processing
performed on
CoSh clata

¥

CIC reviessy
performed on
processing

Final Data
Package delivered

FIGURE 2

QC of DGM Data - Process Flowpath
Geophysical Investigation Plan for UXO 20
NSF-IH, Indian Head, Maryland

CH2MHILL



Attachment
Geophysical System Verification Work Plan
for UXO 20




Geophysical System Verification Work Plan
for
UXO 20

Naval Support Facility Indian Head
Indian Head, Maryland

Contract Task Order 0012
October 2012

Prepared for

Department of the Navy
Naval Facilities Engineering Command
Washington

Under the

NAVFAC CLEAN 1000 Program
Contract N62470-08-D-1000

Prepared by

@ cHzmHILL
w

Chantilly, Virginia



Contents

Acronyms and Abbreviations

1.

Geophysical System VerifiCation ......c.cciieeeiiiieeiiiiieieireereetrenneerrenseeteensseesenssseesenssesesenssesssnnssssssnnnes
1.1 INStruMENt VerifiCation StriP . ...t e e e sree e e e aae e e e sneeas
1.1.1  Personnel and QUalifiCations .......ccovcuiiiiiiiiiiiie e
1.1.2 DG Sy S OIM e
1.1.3  Location and Length Of IVS.......e e e e e e
1.1.4  Industry Standard ODjJECES.........uuieieeei i e e e e e
O T LA o o Yot T [V =TSR
001 LT 0 1 1P
05 Y A O TV F- | 1 Y2 o ] 4 o USSR
1.1.8 Data Analysis and INTErpretation .........ccccvieiiiiiee e e e
1.1.9  IVS Data EVAlUGLION ....oeiiiiiieeccee ettt ettt e e e e e e e nae e e e anreas
=T 1T o BT =T [ 4T RPN
2.1 Y=o El 24 = Yol =T o =T o SRR
2.2 RV 11T I 1o T o SR
REPOIEING..ccuuiiiiiiuiiiiiiiiiiiiniiiiiaeittieeessttneessstenesssrtenesssttesesssteessssstesssssssenssssseasssssssasssssssnssssssenssssssans

Tables (located at the end of this plan)

1

2
3
4

Existing IVS System Coordinates

IVS Transects Descriptions and Purpose

Project Data Quality Objectives

Geophysical Instrument Standardization Tests and Acceptance Criteria

Figures (located at the end of this plan)

oONOO UL A WN B

Existing IVS Location Map

Industry Standard Object

IVS Process

IVS Strip

IVS Transects

NRL results for small (4 inch x 1 inch) Industry Standard Object tested under EM61-MK2 bottom coil
Example Spike Test Setup

QC Seed Burial Illustration

ES092612182705WDC



Acronyms and Abbreviations

cm
DGM
DQO
GSV

ISO
IVS

MEC
MPPEH
NRL
Qc
UXo

ES092612182705WDC

centimeter

digital geophysical mapping

data quality objective

geophysical system verification

inch

industry standard objectives
instrument verification strip

meters

munitions and explosives of concern
material potentially presenting an explosive hazard
Naval Research Laboratory

quality control

unexploded ordnance



SECTION 1

Geophysical System Verification

Geophysical system verification (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
(ISOs) to verify digital geophysical mapping (DGM) systems before and during site surveys. The GSV process is
designed to perform initial verification of the DGM system using an instrument verification strip (IVS), followed
by a blind seeding program for continued verification throughout the field operations.

1.1 Instrument Verification Strip

The initial phase of the geophysical investigation to locate potential munitions and explosives of concern (MEC)
and material potentially presenting an explosive hazard (MPPEH) at UXO 20 will be verification of the
presumptively selected DGM system using an IVS.

1.1.1 Personnel and Qualifications

The following individuals will be involved in the IVS process:

e CH2M HILL Quality Control (QC) Geophysicist

e CH2M HILL/subcontractor DGM Site Geophysicist

e CH2M HILL/subcontractor Field Geophysicist or Geophysical Technician
e CH2M HILL/subcontractor Data Processor

DGM personnel involved in performance of the IVS and the production geophysical surveys will meet the
following qualifications:

e QC Geophysicist: will have a degree in geophysics, geology or a closely related field, and have a minimum of
5 years of relevant geophysical experience, including MEC and MPPEH projects. This individual will be
capable of overseeing all facets of DGM and data analysis at multiple MEC and MPPEH project/program
sites.

e Site Geophysicist: will have relevant geophysical experience, including proven record of successfully
executing DGM at MEC and MPPEH project sites. This individual will be capable of managing multiple DGM
teams, operating and maintaining required equipment, ensuring field team compliance to project health and
safety requirements, maintaining effective communication and daily data flow, and performing and
overseeing field QC measures.

o Field Geophysicist: will have relevant geophysical experience, including DGM at MEC and MPPEH projects.
This individual will be capable of leading a DGM team and will provide oversight and training, as needed, to
geophysical technicians. This individual will also be capable of operating and maintaining required
equipment, following project health and safety requirements, maintaining effective communication and
daily data flow, and successfully performing field QC measures.

e Geophysical Technician:: will have received training on the proper use and maintenance of relevant field
equipment. This individual will operate under the guidance of the Field Geophysicist (or higher) and will be
capable of following project health and safety requirements, maintaining effective communication and daily
data flow, and successfully performing field QC measures.

e Geophysical Data Processor: will have relevant data processing experience and be trained in the proper use
of software platforms required to processing geophysical data related to MEC and MPPEH projects. This
individual will be capable of concurrently supporting multiple projects and will be capable of maintaining
effective and timely communication with the QC and Site Geophysicists.
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1.1.2 DGM System

The presumptively selected system to be used for DGM at UXO 20 will be the Geonics, Ltd. EM61-MK2 time
domain electromagnetic metal detector, with positioning provided by real-time kinematic- global positioning
system or odometer/fiducial methods. This system and positioning methods are discussed in the UXO 20
Geophysical Investigation Plan, to which this plan is an appendix.

1.1.3 Location and Length of IVS

An existing IVS established during previous DGM at the Naval Support Facility, Indian Head may be used for the
investigation at UXO 20, unless the DGM team decides that constructing a new IVS closer to UXO 20 will result in
overall increased project efficiency. The location of the existing IVS is shown as Figure 1 of this GSV plan, and
the IVS endpoint and seed information is provided in Table 1.

The following sections present the information needing for setting up a new IVS. Sections relevant to
establishing a new IVS may be skipped if it is decided that the existing IVS can be effectively used.

1.1.4 Industry Standard Objects

The ISOs (Figure 2) to be used in the IVS are 1 inch (in) (2.54 centimeters [cm]) by 4 in (10.16 cm) steel pipes
(part number 44615K466) from the McMaster-Carr on-line catalog (http://www.mcmaster.com/):

Shape: Straight nipple, threaded at both ends
Schedule: 40

Pipe Size: 1in (1.315-in outer diameter)
Length: 4in

Finish: Black welded steel

Instrument response curves for this ISO have been developed by the Naval Research Laboratory (NRL). These
response curves demonstrate their standard response under their best orientation and worst orientation at
multiple distances from the instrument’s bottom transmit/receive coil. The best orientation would be
perpendicular to the EM61-MK2 instrument plane to cause the highest peak amplitude response. The worst
orientation would be parallel to the instrument plane and perpendicular to the direction of travel to cause the
lowest peak amplitude response. (NRL/MR/6110--09-9183 — provided as Figure 3).

1.1.5 IVS Procedures

The QC and Site Geophysicists (refer to Section 1.1.1) will be responsible for oversight and proper construction
of the IVS. The IVS process flow chart is presented as Figure 4 and is numbered in accordance with the steps in
Table 1.

1. An IVS area will be selected with preference for the following (although none of the conditions are vital for
IVS success):

(a) Terrain, geology and vegetation similar to the DGM area
(b) Geophysical noise conditions similar to those expected for the DGM area

(c) Sufficient space to perform necessary IVS tests, maneuver equipment, and to allow for adequate
separation (at least 3 m) between ISOs in order to avoid ambiguities in data evaluation.

(d) Readily accessible to DGM personnel
(e) Proximity to the actual DGM area (if not within the area)

2. A “background” DGM survey will be performed using the geophysical instrument to be validated over the
IVS and for DGM production. This step will allow background geophysical conditions to be recorded, will
assist in evaluating the suitability of the proposed IVS location (for example, few existing anomalies), and
will provide guidance for the eventual placement of the ISOs so that they are not buried near existing
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SECTION 1—GEOPHYSICAL SYSTEM VERIFICATION

subsurface anomalies. The background survey data will be processed and provided to the CH2M HILL QC
Geophysicist for approval.

3. Following verification that the IVS area is clear of subsurface anomalies (or that existing anomalies can be
avoided during seeding), two ISO items will be buried vertically at depths of approximately 3 and 7 times
their diameter (10 cm and 23 cm, respectively). A plan view of the generalized IVS setup is presented as
Figure 5.

Depth measurements for the ISOs are referenced to the center of mass of the item. The project personnel
will bury the ISOs to the appropriate depths for seed items. The background survey results will be used as a
guideline to maximize the distance between the ISOs and other subsurface anomalies. In addition,
unexploded ordnance (UXO)-qualified personnel will conduct an anomaly avoidance survey to ensure that
intrusive activities are not performed on top of or near existing subsurface anomalies. The depth,
orientation, and azimuth will be recorded by the project personnel as precisely as possible.

4. Real-time kinematic-global positioning system or conventional total station survey equipment will be used
to record the center of each ISO and the IVS endpoints. The holes will be backfilled with soil, and a polyvinyl
chloride surveyor’s flag or 6-inch wooden survey stake will be used to mark the ISO locations and IVS
endpoints.

5. As part of the GSV, the DGM team will collect data along the IVS while mimicking the procedures to be
followed during DGM production. At the IVS, data will be collected along the specific transects depicted in
Table 2 and Figure 6. The DGM data from the IVS will be processed and interpreted by the data processor.
The results will be provided within 12 hours of completion of data collection to the QC Geophysicist for
approval.

6. If the data quality objectives (DQOs) have not been met, the QC Geophysicist will inform the Site
Geophysicist and data processor. The project team will discuss whether modifications to the instruments or
field procedures can be made to meet the DQOs.

7. If the DQOs cannot be met for the IVS, the project team will discuss additional possible resolutions (that is,
modification of a DQO) before completing the IVS process.

8. The IVS process is complete after the survey has met the initial (or modified) DQOs and the QC Geophysicist
has approved the results.

1.1.6 DQOs

The DQOs for use with the IVS are presented in Table 3. The geophysical system will not be used for DGM
production until it has met these DQOs or until the project team has identified reasons for not meeting a DQO
and implemented the necessary corrective action.

DGM production DQOs will be achieved through the ISO blind seeding program and other QC tests, as discussed
in the Geophysical Investigation Plan. The IVS DQOs, measurement performance criteria, and test methods are
summarized in Table 1 and discussed in detail in the following subsections.

General System Verification
DGM System Positioning

The DQO for DGM system positioning refers to the accuracy of the positional data for use in re-acquiring
potential MEC and MPPEH items for intrusive investigation. The performance criterion is that the positional
error at known control points will not exceed 25 cm (9.8 in). This accuracy will be evaluated during the IVS
process by determining whether the geophysical anomalies representing the ISO seeds in the IVS data are
located within 25 cm (9.8 in) from the surveyed locations from the IVS construction.
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DGM System Munitions Detection

The DQO for munitions detection refers to the ability of the system to detect munitions items within industry
standards. This ability is demonstrated through a physics-based, presumptive selection process in which signal
strength and sensor performance are compared to published, industry-accepted responses. For example, this
process is intended to demonstrate that the maximum EM61-MK2 amplitude response over a standard item falls
within the NRL sensor response curve for that item (refer to Figure 3). Once it has been determined that the
system responds comparably to this item, cross-correlation of industry experience with detection of munitions
items can be assumed. In other words, depth and orientation of detectable munitions items with the EM61-
MK2 under test scenarios? and at other project sites can be assumed.

A qualitative evaluation of instrument response will also be performed at the IVS because minor variations in
the instrument coil height as it passes over an item and slight deviations along the IVS transect can significantly
affect the amplitude of the instrument response. This evaluation will be conducted using a spike test (Section
1.1.7) and by evaluating whether the geophysical instrument responds within a specific threshold. The distance
from the coil and orientation of the reference item for the spike test can be controlled.

Data Handling

This DQO refers to the handling of data and stipulates that all data must be delivered in a timely manner and in a
useable format. Because of the need for rapid feedback during IVS operations, the performance criterion for
data handling during IVS activities will require that raw data and preliminary results be delivered to the QC
Geophysicist within 12 hours of completion of data collection. Final processed IVS data shall be delivered to the
QC Geophysicist within 3 working days after completion of data collection.

1.1.7 Quality Control

Achievement of the DQOs will be verified by the QC Geophysicist. The selected IVS area, the construction of the
IVS, and the documentation and survey locations will be verified during oversight of the IVS process.
Geophysical standard operating procedures will be included as an addendum to this GSV Work Plan by the DGM
subcontractor and will be reviewed by the QC Geophysicist as part of the overall project controls.

The QC tests presented in Table 4 and in the following subsections will be conducted on the selected geophysical
system being used at the IVS:

1. Equipment Warm-up. Standard warm-up time is at least 5 minutes. Equipment warm-up will be performed
at the beginning of daily operations as well as after the instrument has been off for a sufficient amount of
time for the electronics to cool. The warm-up period may be increased, as needed, by DGM personnel in the
event of unusually cold weather.

2. Record Sensor Positions. Positioning accuracy of the final processed data will be demonstrated by operating
the equipment over one or more known points. The positional accuracy will be evaluated by calculating the
difference between the known location and the displayed position from the DGM system. The sensor
position test will be conducted at the beginning of daily operations.

3. Personnel Test. This test checks the response of instruments to personnel and their clothing/proximity to
the system. The response will be observed in real time for immediate corrective action and subsequently
transmitted to the processor, where the instrument response will be evaluated for data spikes that would
potentially represent false anomalies. The personnel test will be conducted at the beginning of daily
operations.

4. Vibration Test (Cable Shake). This test checks the response of the instrument to vibration of the system
cables. The response will be observed in real time in the field for immediate corrective action and

1 NRL/MR/6110--08-9155 (EM61-MK2 Response of Standard Munitions Items), Final Report for the Evaluation of UXO Detection Technology
at the Standardized UXO Test Sites Aberdeen and Yuma Proving Grounds, Standardized UXO Technology Demonstration Site Program,
SERDP, November 2007. Demonstrator scoring results: http://aec.army.mil/usaec/technology/uxo01f.html
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SECTION 1—GEOPHYSICAL SYSTEM VERIFICATION

subsequently transmitted to the processor, where the instrument response will be evaluated for data spikes
that could create false anomalies. The vibration test will be conducted at the beginning of daily operations.

5. Static Background and Static Spike. Static tests will be performed by positioning the survey equipment near
or within the DGM area in an area free of metallic interference. Data will be collected for at least 1 minute.
During this time, the instrument will remain stationary, and data will be recorded first without a reference
item and then with a reference item. The purpose of the static test is to evaluate sensor drift and ambient
noise levels. The static background and static spike test will be conducted at the beginning and end of daily
operations.

The ISO can be placed above or below the EM61-MK2 transmitter coil as long as the precise distance is
measured from the center of mass of the item to the horizontal plane of the coil (top of coil if item placed
above coil, bottom of coil if item placed below), as illustrated in Figure 7.

1.1.8 Data Analysis and Interpretation

All data collected at the IVS test strip will be post-processed and analyzed. Instrument-specific data processing
standard operating procedures will be included as an addendum to this Work Plan by the data processor.

1.1.9 IVS Data Evaluation

The QC Geophysicist will evaluate the IVS data and approve the selected geophysical system for use during DGM
once the DQOs are met.
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SECTION 2

Blind Seeding

As a part of the GSV process, additional ISOs will be used as blind QC seeds within the DGM area in order to
provide ongoing verification that the DGM system is properly functioning and that the munitions detection and
positioning DQOs are consistently met.

2.1 Seeds Placement

Seed items will be buried vertically at a depth of approximately 6 to 12 inches below ground surface. The depth
will be measured to the center of mass of the item, as shown in Figure 8. Final burial depths will be recorded in
field notes.

The QC Geophysicist will be responsible for verifying that each QC seed is labeled with a unique identifier. These
labels can constitute paint pen markings or weather-resistant labels secured to the seed item.

The QC seed item locations will not be shared with DGM personnel or data processors until after final results
have been presented to the QC Geophysicist.

2.2 Validation

The QC Geophysicist will overlay the locations of the QC seed items onto daily DGM data and verify that the
munitions detection and positioning DQOs are continuing to be met. A comprehensive root-cause analysis will
be performed and a corrective action identified and implemented pending approval of the QC Geophysicist.
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SECTION 3

Reporting

The IVS results will be submitted as a technical memorandum. The memorandum will include a summary of the
IVS operations, an as-built map of the IVS plot, and a discussion of the IVS results. Results of the QC seed
evaluation will be provided as part of the Site Inspection report.
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TABLE 1
Existing IVS Survey Coordinates

Geophysical Investigation Verification Work Plan for UXO 20

NSF-IH, Indian Head, Maryland

Item Depth
Point ID Easting (m) Northing (m) (cm) Item Orientation Description

IVS-south 310026.127 4274413.953 N/A N/A IVS northern end point
IVS-1 310023.621 4274417.842 11.2 Horizontal, perpendicular  Seed Item

to line direction
IVS-2 310021.226 4274421.671 17 Horizontal, perpendicular  Seed Item

to line direction
IVS-3 310016.609 4274429.046 23.4 Horizontal, perpendicular  Seed Item

to line direction
IVS-north 310015.528 4274430.801 N/A N/A IVS southern end point

Coordinate system: North American Datum 1983 Universal Transverse Mercator Zone 18 North (m = meters)

TABLE 2

IVS Transects Descriptions and Purpose
Geophysical Investigation Verification Work Plan for UXO 20

NSF-IH, Indian Head, Maryland

Transect Description Purpose
A offset by 0.75m Demonstrate horizontal drop off of item response
B directly over center of strip Verify response vs. established response curves
C offset by 0.37m (1/2 intended lane separation) Demonstrate horizontal drop off of item response
from center of strip
D offset by 0.75m (on opposite side of strip from Demonstrate horizontal drop off of item response

Transect A)

E offset by ~3m from strip

Measure background noise




TABLE 3
Project Data Quality Objectives

Geophysical Investigation Verification Work Plan for UXO 20

NSF-IH, Indian Head, Maryland

Data Quality Objective Measurement Performance Criteria Test Method During IVS
General System Verification
DGM System Positioning. Accurate Positional error of I1SO seeds will not Results of IVS DGM survey vs. IVS seed locations
coordinates are being obtained from exceed 25 cm (9.8 in). will be evaluated to ensure compliance.
DGM positioning systems.
DGM System Munitions Detection. Response to ISO is comparable to Results of IVS surveys over seed items in strip will
DGM system response is within published or calculated results for that be qualitatively reviewed.
industry standards for detection. item.

Results of static test will be quantitatively

Response to standardized item will not reviewed to ensure compliance.
vary more than £20%of expected value in
static test.
Data Handling
All data must be delivered in a timely IVS data is completed and delivered Evaluate based on actual delivery of data

manner and in a useable format.

within 12 hours.

! NRL/MR/6110--09-9183 (Provided as Figure 6)

TABLE 4

Geophysical Instrument Standardization Tests and Acceptance Criteria
Geophysical Investigation Verification Work Plan for UXO 20

NSF-IH, Indian Head, Maryland

Beginning and

Test Test Description Acceptance Criteria Power on Beginning of day end of day
. Equipment specific
1 E tW - . . X
quipment Warm-up (typically 5 minutes)
2 Record Sensor Positions +/-4in (10.2 cm) X
Based on instrument used.
3 Personnel Test Personnel, cIothmg, etc., should X
have no effect on instrument
response.
D ) -
4 Vibration Test (Cable Shake) ata pl’F)fI|e does not exhibit X
data spikes.
+/- 20% of standard item
ic Back .
5 Static Background & Static response, after background X

Spike

correction
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FIGURE 1

Existing IVS Location Map
Geophysical System Verification Work Plan for UXO 20

NSF-IH, Indian Head, Maryland
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Reference: NRL/MR/6110-09-9183

FIGURE 6
NRL results for Small (4 inch x 1 inch) ISO Tested under EM61-MK2 Bottom Caoil

Geophysical System Verification Work Plan for UXO 20
NSF-IH, Indian Head, Maryland
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FIGURE 7
Example Spike Test Setup
Geophysical System Verification Work Plan for UXO 20

NSF-IH, Indian Head, Maryland
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FIGURE 8

QC Seed Burial lllustration
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SECTION 1

Introduction

This Quality Control Plan (QCP) describes the quality control (QC) approach and procedures for the Remedial
Investigation for Safety Thermal Treatment Point — Unexploded Ordnance (UXO) 20 at Naval Support Facility,
Indian Head in Indian Head, Maryland. The requirements and systems established in this QCP are relevant and
applicable to project work performed by CH2M HILL and its subcontractors. The UXO-related QC forms (Forms
1b through 9b) referenced throughout this section are presented in the attachment to this plan.
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SECTION 2

Quality Control Organization and Responsibilities

This section identifies key project team members and lists the quality assurance (QA)/QC responsibilities
associated with each position and describes communication procedures that will be followed throughout the
project.

2.1 Project Team Members

The organizational structure and responsibilities of the project team (refer to Figure 3 of the Work Plan) are
designed to provide project QC for the site. Those positions with primary QC responsibilities are described in
the following paragraphs.

2.1.1 Project Management

The Activity Manager, Margaret Kasim, provides overall project quality management and implementation on the
project and is the primary contact for QC elements of the project. She has responsibility for identifying quality
problems and initiates, recommends, and/or provides corrective measures to those problems, and conducts
internal and external audits to monitor processes and systems in accordance with the Work Plan. She verifies
implementation of corrective measures and conducts senior-level review of contract deliverables, monitors
activities at the work sites, and coordinates with the Project Manager (PM), Site Manager, and Unexploded
Ordnance Quality Control Specialist (UXOQCS) to establish the needs and priorities of QC activities.

The PM, Victoria Waranoski, is responsible for overall project activities, including cost control, schedule control,
and technical quality. In addition, the PM develops the Work Plan and monitors project activities to ensure
compliance with project objectives and scope. The PM also communicates with the Activity Manager,
Department of the Navy (Navy), regulators, and the CH2M HILL team regarding project progress.

The PM has the ultimate responsibility within the project team for producing deliverables that are technically
adequate, satisfactory to the client, and cost-effective. To accomplish this, the PM develops an internal project
review schedule, provides written instructions and frequent guidance to the project team, and monitors budgets
and schedules. The PM will work with the project team to select an internal QC review team to coordinate
review efforts, address review comments, and adjudicate technical issues.

2.1.2 Quality Manager

The quality manager for this project is Mr. John Tomik. Mr. Tomik has significant experience in the various
technical aspects of a complex project. He is responsible for evaluating the technical merit of the work planning
documents before field activities begin. Mr. Tomik will assist the PM in selecting an internal QC review team.

2.1.3 UXO Quality Control Specialist

The UXOQCS for this project is Mr. Keith Schucker. The UXOQCS is responsible for implementing and
administering this QCP and communicating the onsite QC program policies, objectives, and procedures to the
project personnel and subcontractors during project meetings and informal discussions. The UXOQCS will have
the same minimum qualifications as a UXO Technician lll, as outlined in Department of Defense Explosives
Safety Board (DDESB) Technical Paper (TP) 18. Onsite technical personnel will assist the UXOQCS in monitoring,
controlling, and documenting the quality of the field activities. Documentation related to the control of project
quality, including audits and equipment check results, will be reviewed or prepared by the UXOQCS. The
UXOQCS responsibilities include the following:

o Developing, assessing the effectiveness of, and maintaining this QCP and related procedures
e Reviewing and approving the qualifications of proposed technical staff and subcontractors

e Planning and ensuring the performance of preparatory, initial, follow-up, and completion audits for each
definable feature of work (DFOW) as described in Table 1
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e |dentifying quality problems and verifying that appropriate corrective actions are implemented

e Ensuring that the requisite QC records, including submittals, are generated and retained as prescribed in this
Qcp

e Performing QC audits, as necessary, and surveillance
e Following the responsibilities specific to munitions response (MR) operations

In addition, the UXOQCS will coordinate with the PM and will report to the corporate MR Safety and Quality
Manager if quality or safety issues are not resolved to his satisfaction by the project team. The UXOQCS has
authority to enforce the procedures defined in this QCP. He has the authority to stop work to ensure project
activities comply with specifications of this QCP, the contract, and the project. This authority applies equally to
all project activities, whether performed by CH2M HILL or its subcontractors.

2.1.4 Senior UXO Supervisor

The Senior Unexploded Ordnance Supervisor (SUXOS) is the onsite representative for the project who is
responsible for planning, coordinating, and supervising all contractor and subcontractor activities related to the
Interim Munitions and Explosives of Concern (MEC) Surface Removal work. The SUXOS helps to ensure that the
activities comply with regulations, Department of Defense (DoD) directives, and any other relevant local, state,
and federal statutes and codes. The SUXOS will work closely with the PM and will supervise all aspects of the
MEC removal fieldwork.

2.1.5 Corporate Munitions Response Safety and Quality Manager

The corporate MR Safety and Quality Manager for this project is Dr. George DeMetropolis. He oversees safety
and quality for MR operations. He serves as the point of contact for the UXOQCS for any MR health- or safety-
related issues, and may conduct MR-related project audits. He is also responsible for investigating MR-related
accidents should any occur during the course of the project.

2.1.6 Field Team Leader

The field team leader (FTL) for this project is Mr. Keith Schucker. The FTL reports to the PM and is responsible
for coordinating field efforts, providing and maintaining field equipment and materials, providing shipping and
packing materials, and accurately completing the daily diaries. As the lead field representative, the FTL is also
responsible for consistently implementing QC measures at the site and for performing field activities in
accordance with approved work plans, policies, and field procedures.

2.1.7 Quality Control Geophysicist

Mr. Tamir Klaff will serve as the Project QC Geophysicist. He will be responsible for the ultimate quality of the
digital geophysical mapping (DGM) survey data and review and acceptance of the data.

2.1.8 Data Manager

The UXOQCS is responsible for compiling, organizing, updating, and maintaining all hard copy and electronic QC
data files for the project. The U