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1. INTRODUCTION
1.1 GENERAL INFORMATION AND PROJECT AUTHORIZATION

SpecPro Environmental Services LLC (SES) will conduct a Resource Conservation and Recovery Act
(RCRA) Facility Investigation (RFI) for the U.S. Army Corps of Engineers (USACE) Savannah District
(CESAS) at the Small Arms Range Berm Area site at Fort Stewart in Hinesville, Georgia. The work is
being conducted as a performance-based task order under the Basewide Environmental Sustainment
Support Contract (W912HN-10-D-0001, Delivery Order No. 0025).

Fort Stewart is a RCRA-permitted facility, but the Army also requires that Military Munitions Response
Program (MMRP) sites comply with Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) requirements. The Georgia Environmental Protection Division (EPD)
represents the state of Georgia as the primary regulatory agency for the site. Therefore, all activities also
will be conducted in accordance with the regulations and published guidance documents of the Georgia
EPD.

The Small Arms Range FTSW-006-R-01 was designated as an area of concern (AOC 5) during a permit
modification approved by Georgia EPD in August 2007. This site is covered by Fort Stewart Hazardous
Waste Facility Permit #HW-045(S), which requires Fort Stewart to properly manage the storage of
hazardous wastes and to investigate and conduct corrective action at solid waste management units and
AOCs. SES will follow all guidelines listed in the permit, including analyzing samples using the most
appropriate methods listed in Appendix I of 40 Code of Federal Regulations 261, recording and reporting
monitoring information related to sample collection and analysis, preparing an RFI work plan, and
incorporating all permit-required elements into the RFI report.

This work plan applies to RFI activities within the Small Arms Range Berm Area and describes in detail
the procedures, methods, organization, and resources that SES will use to achieve the project objectives
described in the modified scope of work (SOW) dated August 7, 2013 (Appendix A). Previous Time
Critical Removal Action investigations at the 287-acre site have identified lead, copper, and antimony as
the contaminants of concern.

During the current investigation, SES will focus on 190 acres of the site, which have not been affected by
military construction (MILCON), such as roads, parking areas, buildings, and other features where
investigations are not permissible.

A meeting among Georgia EPD, Army Environmental Command, USACE Savannah District, Fort
Stewart Directorate of Public Works (DPW), and SES to discuss recommendations for further action at
the Small Arms Range site was held on February 15, 2012. The following recommendations were
decided:

e A magnetometer survey;

o Further soil sampling for copper, antimony, and lead,;

e Soil sampling for Synthetic Precipitation Leaching Procedure (SPLP); and

e Human health and ecological risk assessments.
These recommendations will be executed during the project covered by this work plan.

1.2 PURPOSE AND SCOPE

This work plan details the geophysical survey and further delineation of contaminants of potential
concern (COPCs) antimony, copper, and lead for soil in 190 acres of the project site. The geophysical
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survey will be conducted to identify the extent of potential small arms munitions and associated debris as
part of an environmental and safety evaluation investigation. Lead and copper will be delineated to Fort
Stewart background levels established in previous investigations. Fort Stewart has not established
background levels for antimony; therefore, SES proposes to sample at the previous sampling locations
that established the background concentrations for lead and copper to determine the antimony background
concentrations. In addition, the delineation of COPCs will be evaluated using Environmental Protection
Agency (EPA) Region 4 Screening Levels (RSLs). An RFI report will be developed documenting the
results of the delineation. The RFI report will contain detailed documentation of all the work that has
been completed and a human health and ecological risk assessment for the soil.

During this investigation, SES or its subcontractor will

¢ Conduct a magnetometer survey of the range area to identify the extent of possible small arms
munitions and associated debris on site;

e Provide Geographic Information System (GIS) materials from the magnetometer survey;

e Collect two soil samples per location (surface and subsurface); samples will be analyzed for lead,
copper, and antimony. Up to 400 soil samples will be collected from 200 direct push technology
(DPT) soil borings. Samples will be collected from 0 to 6 inches and 2 to 4 feet below ground
surface (bgs). Six samples will be collected, and SPLP will be performed to determine soil
leachability;

e Sample the soil at four berms, which range from an estimated 560 feet to 670 feet in length and
are 6 feet wide and 2 feet high. Up to 144 soil samples will be collected from 72 DPT soil
borings. Samples will be collected from 0 to 6 inches and 2 to 4 feet bgs;

o Properly store and dispose of investigative-derived waste (IDW);

o Provide further delineation of the COPCs at the site, so an accurate assessment can be made using
the EPA RSLs for Region 4 to select the appropriate method for assessing and evaluating
subsurface soil constituents’ leaching potential to groundwater; and

e Use the data collected to prepare an RFI report and a human health and ecological risk
assessment.

1.3  WORK PLAN ORGANIZATION

This work plan is in general accordance with the instructions in Type | Work Plan for Munitions
Response (MR-001), which requires the following elements:

e Section 1 Introduction: SES will conduct an RFI for the USACE Savannah District of 190
acres of the 287-acre Small Arms Range Berm Area. This work will be conducted under
Contract No. W912HN-10-D-0001, Delivery Order No. 0025, and will include a magnetometer
survey; soil sampling for copper, antimony, and lead; soil sampling for SPLP, and human health
and ecological risk assessments.

e Section 2 Technical Management Plan: This project is being conducted to further delineate
COPCs antimony, copper, and lead for soil in areas of the project site that have not been
investigated. A magnetometer survey will be conducted to identify the extent of potential small
arms munitions and associated debris. This project is being conducted for the USACE Savannah
District. SES is the prime contractor, and Sterling Operations, a Georgia-licensed surveyor,
Major Drilling, Empirical Laboratories, LLC, DataChek, and Brown and Caldwell are the
subcontractors. As the prime contractor, SES will provide overall project management and
coordination during field operations, including sampling, coordination of analytical samples,
magnetic survey and clearance, coordination of subcontractors, documentation of field activities,
and preparation of the RFI report.

e Section 3 Field Investigation Plan: SES subcontractor Sterling will conduct a magnetometer
survey in support of the overall project goal of characterizing between 30 percent and 50 percent
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of the 190-acre project site. SES will take 400 confirmatory soil samples from 200 soil borings at
the Small Arms Range. One sample from each boring will be collected 0 and 6 inches and the
other between 2 feet and 4 feet. Each sample will be analyzed for antimony, copper, and lead. In
addition, SES will collect 144 samples from 72 soil borings at four berms to characterize the
material. These samples will be analyzed for lead, copper, and antimony. SES will subcontractor
Brown and Caldwell will use the information collected from field activities to conduct a
screening level human health risk assessment (HHRA) in accordance with applicable regulatory
guidance and policies. If the screening level HHRA indicates significant risks associated with
one or more COPCs or if the Georgia EPD requests it, Brown and Caldwell will conduct a
baseline HHRA.. In addition, Brown and Caldwell will conduct a screening level ecological risk
assessment in accordance with applicable regulatory guidance and policies.

Section 4 Quality Control Plan: Sterling will conduct quality control by checking instrument
repeatability, dynamic repeatability, geodetic equipment functionality, and geodetic repeatability.
SES will record all original data from confirmatory soil sampling in field logbooks and on sample
labels, chain of custody records, and receipt-for-samples forms.

Section 5 Environmental and Cultural Resources Protection Plan: Fort Stewart has
designated habitat management units to protect sensitive species; none of the habitat management
units are in the project area. In addition, the probability of recovering prehistoric artifacts in the
project area is low considering the previous use of the site. If prehistoric artifacts are discovered,
the SES project manager will be notified, and he will notify the other necessary people. Sterling
will only cut vegetation necessary to perform the magnetometer survey for this project. In
addition, project activities will be conducted in a manner to prevent the discharge of pollutants
into adjacent surface water and groundwater. Fuel will be stored in Occupational Safety and
Health (OSHA)-approved containers in a designated storage area.

Section 6 Property Management Plan: The field equipment to be used for this project will be
owned or leased by SES or its subcontractor. No Government-furnished equipment will be used
for this project.

Section 7 References; and

Appendices

0 Task order statement of work;

o Site maps;

0 Local points of contact;

o Contractor forms for collecting and recording quality control data, safety meeting
attendance, names of site visitors, safety inspections, MEC operations daily report,
explosives accountability, and work status spreadsheet;

Resumes; and
Accident prevention plan.

O O

These elements, which are included in MR-001, do not apply to this specific project; therefore, they have
been eliminated:

Explosives management plan,

Explosives siting plan,

Interim holding facility siting plan,

Physical security plan, and

These appendices
0 Munitions constituents sampling and analysis plan,
0 MSD calculation sheets, and
0 Technical project planning worksheets.
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The site maps and other figures have been inserted into the work plan on the page following their
introduction. The accident prevention plan (APP) is in Appendix F.

14 SITE LOCATION

Fort Stewart occupies approximately 280,000 acres in portions of Long, Evans, Tattnall, Bryan, and
Liberty counties, Georgia, approximately 40 miles southwest of Savannah, Georgia. The nearest city is
Hinesville, approximately 1% miles to the south. The Small Arms Range Berm Area is near 15th Street,
approximately 300 feet from the rear of Building 1805 (Figure 1-1). This range consists of approximately
287 acres used for small arms training during the 1940s and 1950s. According to historical documents,
small arms of .50 calibers or less were used on the range (ARCADIS/ Malcolm Pirnie, Inc., September
2011).

1.5 SITE HISTORY AND PREVIOUS INVESTIGATIONS
1.5.1 Fort Stewart

Construction of the reservation that was to become Fort Stewart began on September 10, 1940, on what
was formerly the Camp Savannah Anti-Aircraft Firing Center. On November 18, 1940, the reservation's
name was changed from Camp Savannah to Camp Stewart in honor of Revolutionary War Brigadier
General Daniel Stewart. The reservation was established as an anti-aircraft center with facilities to
prepare artillery troops for overseas deployment. The reservation’s mission of training anti-aircraft units
ended on November 20, 1944, and all training terminated in December 1944. Army ground force units
were to have departed by April 30, 1945. A prisoner-of-war camp operated at the reservation was also
closed. The reservation’s mission was reestablished as a separation center for redeployed troops from
August 6, 1945, until September 2, 1945. On September 30, 1945, Camp Stewart was inactivated, and
the reservation became a training location for the Georgia National Guard [Earth Resources Technology,
Inc. (ERT), November 2012).

With the outbreak of hostilities in Korea in June 1950, Camp Stewart was reactivated on August 9, 1950,
and was designated the 3rd Army Anti-Aircraft Artillery Training Center. In 1953, armor and tank
training were added to the mission of the reservation. On March 21, 1956, Camp Stewart was
redesignated Fort Stewart and became a permanent Army installation. In 1959, Fort Stewart became an
armor and artillery firing center. Troop training at Fort Stewart peaked in 1961 and 1962 in response to
the Berlin and Cuban crises, respectively. The 1st Armored Division was relocated to the reservation
during the Cuban crisis (ERT, November 2012).

In response to a need for more helicopter and light fixed wing aircraft in support of the Vietnam conflict,
an element of the U.S. Army Aviation School at Fort Rucker, Alabama, was transferred to Fort Stewart in
1966. Helicopter pilot training and helicopter gunnery courses became the new mission for Fort Stewart.
In 1967, the main mission for Fort Stewart was to train Army aviators. The reservation was also used to
maintain readiness for other active duty, Reserve, and National Guard personnel. In 1970, Vietnamese
helicopter pilots began training at Fort Stewart. Aviation training at Fort Stewart was phased out in 1973,
when all aviation training was consolidated at Fort Rucker. By 1974, Fort Stewart had become a training
and maneuver area, providing tank, field artillery, helicopter gunnery, and small arms training for regular
Army and National Guard units. Fort Stewart supported training by providing facilities, conducting
training opportunities, and assisting in mobilizing and deploying troops (ERT, November 2012).
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The current mission of Fort Stewart is to sustain a quality of life and reservation support at the level
necessary for divisions and nondivisional, tenant, and Reserve units to accomplish their training missions.

The Small Arms Range at Fort Stewart consists of 287 acres. As part of this project, SES will investigate
190 acres of the Small Arms Range that have not been affected by military construction (MILCON) and
determine the nature and extent of potential munitions and MEC hazards, determine the potential risks
posed to human health and the environment from MEC, and collect or develop additional data for a
Corrective Action Plan, as appropriate, to determine corrective measures, including no further action.
The remaining area of the Small Arms Range has already been investigated

1.5.2 Small Arms Range

The Small Arms Range consists of approximately 287 acres that were used for small arms training during
the 1940s and 1950s. The range has four berms between 560 feet and 670 feet long by 6 feet wide by 2
feet high. According to historical documents, small arms of .50 caliber or less were used on the range
(ARCADIS/Malcolm Pirnie, Inc., September 2011). For this project SES will investigate the 190 acres of
the Small Arms Range that have not been affected by MILCON. The Small Arms Range is composed of
the firing points of four small arms ranges and the downrange area of Range M. The Small Arms Range
had previously been thought to include the HBANM Range; this range was proposed in the early 1940s
but never constructed. However, individual ranges named H, B, A, N, and M were constructed in 1943.
Ranges A, N, and M overlap each other (Figure 1-2). Possible and confirmed munitions used at the site
include 9 mm projectiles, 25 mm cartridges, .22 cal, 0.30 cal, 0.45 cal, 0.50 cal, and 105 mm projectiles.
H and B ranges are not within the footprint of this site.

Work has been conducted at the 287-acre site since 2008 to support MILCON activities. Previous
investigations and other work include the following:
e |n 2008 Fort Stewart transferred the berm at Range M for best management practices (BMPs).
o The USACE Savannah District conducted soil, sediment, groundwater, and surface water
sampling in August 2008 of the former berm area at Range M.
e SES conducted soil, sediment, groundwater, and surface water sampling from October 2009
through February 2010 at the former berm area associated with Range M.
e In August 2010, SES removed 1,047 tons of contaminated soil from the former berm area
associated with Range M and the remnants of a soil pile left from the 2008 berm removal.
e Malcolm Pirnie conducted Phase 2 confirmatory sampling in August 2010 of the entire 287 acres
of the former Small Arms Range.
e In September 2010, SES sampled soil to support a sanitary sewer line that was installed in a
portion of the former Small Arms Range.

In 2008, Fort Stewart transferred the berm at Range M for BMPs, and the material was placed at an active
berm at the Installation.

In August 2008, the USACE Savannah District conducted soil, sediment, groundwater, and surface water
sampling to test for possible contamination before requesting bids on a construction project in the area.
This was a limited screening-level investigation focusing on COPCs antimony, copper, and lead. The
USACE Savannah District collected 19 soil samples, three sediment samples, eight groundwater samples,
three surface water samples, and associated quality assurance (QA)/ quality control (QC) samples.
COPCs were detected in soil, sediment, and groundwater samples, which led to the recommendation for
further investigation at the site (USACE Savannah District, October 2008).
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Between October 2009 and February 2010, SES conducted soil, sediment, groundwater, and surface water
sampling at the site. Three soil and six sediment samples collected in October 2009 exceeded the EPA
Residential RSLs for Region 4. Groundwater samples from five wells and two surface water samples
exceeded EPA Regional Groundwater Screening Levels. Surface water samples from seven locations
collected in January 2010 exceeded the EPA Regional Groundwater Screening Levels. All soil and
sediment samples collected in February 2010 were below applicable screening levels (SES, November
2012).

The October 2009 soil sampling event indicated elevated levels of lead in the former berm and ditch area.
In preparation for impending construction, SES excavated the former berm and ditch area to remove lead-
contaminated surface soil on August 8, 2010. An excavated area of soil measuring 478 feet by 20 feet by
1 foot was removed. SES collected five confirmatory soil samples and five confirmatory sediment
samples for areas identified during the October 2009 sampling event; all samples were below the EPA
Residential RSL for lead. In addition, SES separated small arms projectiles from a soil pile from the
initial 2008 berm removal and then disposed of the remaining soil pile (SES, November 2012).

In August 2010, Malcolm Pirnie conducted MMRP RCRA Phase 2 Confirmatory Sampling after Fort
Stewart expanded its cantonment area and redesigned 4,240 acres of its operational footprint. A historical
records review (HRR) conducted as part of the project identified four sites — Anti-Aircraft Range-4, Anti-
Tank Range 90-MM-2, Grenade Launcher Range, and Small Arms Range-2 — as the basis for the Phase 2
Confirmatory Sampling report. The HRR indicated munitions used on the range were .50 caliber or less;
however, the exact calibers are unknown. Archival documents from 1941 show the use of .30 caliber and
.50 caliber machine guns on Fort Stewart. Therefore, it is assumed that .30 caliber and .50 caliber small
arms were used on this Small Arms Range. Malcolm Pirnie did not conduct any MEC field activities at
the Small Arms Range because historical evidence indicated only small arms were used there. Malcolm
Pirnie collected 10 discrete surface soil samples, six of which were from Range N. None of the samples
exceeded the EPA RSL for lead; three samples and one duplicate exceeded the Fort Stewart background
levels for lead and the EPA Region 4 Ecological Screening Value (ESV) for lead in surface soil. Two
samples were analyzed for aluminum, antimony, copper, and zinc, none of which exceeded the applicable
EPA Region 4 ESVs or the EPA RSLs. No explosives were detected above laboratory detection or
method reporting limits in the two samples analyzed (ARCADIS/ Malcolm Pirnie, September 2011).

Between August 24 and September 14, 2010, SES installed 276 soil borings in the wooded area northwest
of the former berm to identify contamination that could impact impending construction (including the
installation of a sanitary sewer line) and overall land use change. Antimony was not detected in any
samples. Copper detections ranged from an estimated 0.779 mg/kg to 31.8 mg/kg. Lead detections
ranged from an estimated 0.303 mg/kg to an estimated 1,910 mg/kg. The 1,910 mg/kg result was the only
sample that exceeded the EPA RSL of 400 mg/kg (SES, November 2012).

A time critical removal action for the “hot spot” of lead contamination was performed in the area of the
1,910 mg/kg exceedance. On September 10, 2010, SES removed a 5-foot-by-6-foot area centered around
the soil boring to a depth of 2 feet. The excavated soil was placed in two 55-gallon drums and stored until
laboratory analyses had classified the soil as nonhazardous for off-site disposal. Confirmatory soil
samples were collected from two side walls and the bottom of the excavation. The analytical results
indicated that one sample result (803 mg/kg) exceeded the EPA RSL of 400 mg/kg for lead (SES,
November 2012).

Therefore, on March 8, 2011, SES removed a 5-foot-by-7-foot area to a depth of 2 feet centered on the
sample location that exceeded the EPA RSL. The excavated soil was placed into three 55-gallon drums
and stored until laboratory analyses had classified the soil as nonhazardous for off-site disposal.
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Confirmatory soil samples were collected from two side walls and the bottom of the excavation. The
analytical results indicated all results were below the EPA RSL (SES, November 2012).

1.6 ENVIRONMENTAL SETTING

Fort Stewart, comprising about 280,000 acres, is bordered to the north and south by agriculture and
wetlands, to the east by the Ogeechee River, and to the west by agricultural lands. The nearest cities are
Hinesville, next to the southern boundary and cantonment area; Richmond Hill, 1 mile east of the eastern
boundary; Pembroke, 2 miles north of the northern boundary; Glennville, on the western boundary; and
Savannah, about 41 miles to the northeast. Fort Stewart is in the Coastal Marine Flatlands region of the
Atlantic Coastal Plain physiographic province, which is characterized by flat land areas with an average
slope of less than 3 percent. The Coastal Marine Flatlands region’s land surface consists of rolling
terraces gently rising east to west. These terraces are separated by broad, low-lying areas with poor
drainage. Elevations at Fort Stewart average 33 feet above sea level east of the Canoochee River with a
peak elevation of 183 feet above sea level near the western boundary (ERT, November 2012).

Fort Stewart is a large, mostly undeveloped Installation with more than 87 percent (243,000 acres)
comprised of upland forest or forested wetlands and the remaining 13 percent (37,000 acres) comprised of
open areas, including the cantonment area, ranges, and impact areas. The cantonment area is the living
and working portion of Fort Stewart (ERT, November 2012).

The bedrock in the area surrounding Fort Stewart is composed primarily of rock formations ranging from
the Precambrian (greater than 570 million years old) to Triassic (205 to 240 million years old) ages. This
local bedrock is overlain with thick wedges of unconsolidated and partially consolidated sediments (ERT,
November 2012).

Most of the soil at Fort Stewart is classified as sandy and infertile. Soils in low-lying, poorly drained
areas are high in organic matter and can remain saturated with water for eight months or more every year.
On a broad scale, Fort Stewart has four types of ecosystems: sandhills, pine flatwoods, upland forests, and
wetlands (ERT, November 2012). Wetlands are mainly of the bottomland hardwood variety with mixed
types of vegetation and only occasional flooding. Isolated cypress ponds also occur.

Four watersheds occur within Fort Stewart’s boundaries: the Altamaha, Canoochee, Lower Ogeechee, and
Ogeechee Coastal watersheds. Most of Fort Stewart is in the Canoochee River Watershed. Fort Stewart
has about 265 miles of freshwater rivers and streams and an additional 12 miles of brackish water streams
(ERT, November 2012).

Deeper groundwater wells are used as drinking water sources for Fort Stewart, which has 31 groundwater
wells, five of which are used to supply water through the distribution system to the cantonment area. The
cantonment area wells range from 500 feet to 800 feet deep and are cased to depths of 400 to 470 feet.
The potable water capacity from the five active wells is approximately 10.4 million gallons per day (ERT,
November 2012).

1.7 INITIAL SUMMARY OF RISK FROM MUNITIONS AND EXPLOSIVES OF CONCERN

Because of the nature of small arms ammunition, MEC are not typically expected. However, there have
been two explosive ordnance disposal responses to the site: a 105 mm projectile was found in April 2003
and an unidentified munitions item found in October 2008 (ARCADIS/ Malcolm Pirnie, September
2011). Additional details about these responses are unavailable.
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Two munitions debris were observed during magnetometer-assisted visual survey conducted by Malcolm
Pirnie: a 9 mm projectile and an expended 25 mm cartridge. The 9 mm projectile was near the
southernmost berm of Range N at a presumed firing point. The expended 25 mm cartridge was likely
disposed from a Bradley fighting vehicle on the opposite side of the adjacent motor pool fence
(ARCADIS/ Malcolm Pirnie, September 2011).

Currently, land use controls in the forms of signs and public education are being used around Fort
Stewart. Examples of signs at the Small Arms Range Berm Area are in Photographs 1-1 and 1-2.
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Photograph 1-1 Example of warning sign at Photograph 1-2 Example of warning sign at
Fort Stewart Small Arms Range Berm Area. Fort Stewart Small Arms Range Berm Area.
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2. TECHNICAL MANAGEMENT PLAN
2.1 PROJECT OBJECTIVES

This work plan details the magnetometer (magnetic) survey and further delineation of COPCs antimony,
copper, and lead for soil in areas of the project site that have not been investigated. The magnetic survey
will identify the extent of potential small arms munitions and associated debris as part of an
environmental and safety evaluation investigation. The delineation of COPCs will be evaluated using
EPA RSLs. An RFI report will be developed documenting the results of the delineation. The RFI report
will contain detailed documentation of all the work that has been completed and a human health and
ecological risk assessment for the soil.

2.2 PROJECT ORGANIZATION

This project is being conducted for the USACE Savannah District by SES, the prime contractor. SES will
oversee subcontractors that will conduct specific portions of the work. Figure 2-1 is the project
organizational chart.

2.2.1 U.S. Army Corps of Engineers

The USACE CESAS is the overall project manager for the Small Arms Range project. Ana del R.
Vergara is the district PM. The CESAS is responsible for leading and facilitating the project delivery
team (PDT) toward effective project development and execution. CESAS is responsible for overall
project administration and technical management services, including contracting and procurement,
submittals management, cost and schedule management, and technical oversight.

2.2.2  SpecPro Environmental Services

SES is the environmental contractor and will provide overall project management and coordination during
field operations, including sampling, coordination of analytical samples, magnetic survey and clearance,
coordination of subcontractors, documentation of field activities, and preparation of the RFI report.

SES’s senior program manager is Jim Madaj. The PM is Doug Hawn. He is supported by key personnel
who are responsible for completing each of the required elements related to their respective technical
areas.

2.2.3  Subcontractors and Subcontractor Management

SES subcontractors will provide the following services, as necessary:
e Sterling Operations will conduct the magnetometer survey and escort field workers during
sampling and other field activities.
A Georgia-licensed surveyor will install benchmarks and base stations as needed.
Major Drilling will provide drilling services.
Empirical Laboratories, LLC will analyze soil samples.
DataChek will provide data validation services.
Brown & Caldwell will use the validated data to conduct a human health and ecological risk
assessment, which will be included in the RFI report.
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SES has subcontracted with Empirical Laboratories, LLC for laboratory analysis of soil samples.
Empirical Laboratories is accredited in accordance with the National Environmental Laboratory
Accreditation Conference and certified to perform the specified methods by the National Environmental
Laboratory Accreditation Program and Department of Defense Environmental Laboratory Accreditation
Conference, in compliance with the Department of Defense Quality System Manual. Empirical
Laboratories will furnish all labor, tools, equipment, supplies, material, and licenses and will perform all
technical, professional, supervisory, QC, and other services necessary to complete the analytical services.
Invoices will be submitted to SES after the required analytical work is complete and data have been
satisfactorily validated. SES PM Doug Hawn will be the point of contact (POC) with the laboratory.

SES has also subcontracted data validation services with DataChek. SES PM Doug Hawn will be the
POC with DataChek.

Additional services may be subcontracted as required. For example, if the PDT determines groundwater
wells are needed after the geophysical investigation results are discussed, a local driller with experience at
Fort Stewart or in the surrounding area will be subcontracted for these services.

2.3 SES PROJECT PERSONNEL
2.3.1 Project Team

Key SES project personnel have served in their proposed capacity on numerous other similar CERCLA,
RCRA, and National Oil and Hazardous Substances Pollution Contingency Plan (NCP) projects.

2.3.2 Project Manager

SES PM Doug Hawn will be the direct POC for USACE. He is responsible for managing each
requirement of the project, overseeing the performance of each individual on the project team,
coordinating contract work, and overseeing specific task identification and resolutions. The PM will also
schedule field efforts, identify field personnel to accomplish the specific project tasks as defined in this
work plan, implement project QC and safety procedures, and direct personnel to achieve successful and
timely completion of the project tasks. The PM will promptly implement approved and authorized
changes to ongoing work orders as necessary.

2.3.3 Site Manager

The site manager for this project is Chris Napoleon. He will coordinate all field efforts and on-site
subcontractors while reporting back to the SES PM.

2.3.4  Site Safety and Health Officer

The site safety and health officer (SSHO) for this project is LeAnn McNeal. She will ensure that
procedures developed in the work plan and APP/ site-specific safety and health plan are safe and that all
safety processes and procedures are implemented in the field. The SSHO will be responsible for safety
audits.
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2.3.5 Project Quality Assurance/ Quality Control Manager

The project QA/QC manager is Roy Hoekstra, PE. He will provide analytical laboratory oversight,
technical support to the field sampling teams, and will review analytical results.

2.4 SUBCONTRACTOR PERSONNEL
2.4.1 UXO Personnel

Unexploded ordnance (UXO) teams from Sterling will consist of qualified personnel per Department of
Defense Explosives Safety Board (DDESB) Technical Paper (TP) 18. The field teams will consist of
qualified UXO personnel and UXO technicians, including the senior UXO specialist (SUXOS), UXO
quality control (UXOQC)/ safety officer (SO), and UXO Technicians I, 11, and I. UXO Technicians |
may be used to identify potential MEC and anomalies under the direct supervision of UXO-qualified
personnel per DDESB TP 18. UXO personnel fall under the direct supervision of the SUXOS. For this
project, the site safety and health officer (SSHO) position is the same as the UXOSO. The SSHO is
qualified per EM 385-1-1 criteria.

The positions of the UXOSO and UXOQC will be dual-hatted per USACE Engineering Pamphlet 1110-
1-18; this position will be referred to as the SSHO/UXOSO-QC in this document.

2.5 FEDERAL, STATE, AND LOCAL AGENCIES

The lead regulatory agency involved in this project is the Georgia EPD, which will provide technical
input and review the work plan and the RFI report.

2.6 STAKEHOLDERS

Stakeholders in addition to the USACE, Georgia EPD, and other Army stakeholders include
e Fort Stewart staff,
e Installation Management Command, and
e U.S. Army Environmental Command.

2.7 PROJECT DELIVERABLES
2.7.1 Monthly Progress Reports

The actual progress of work will be updated and submitted by the fifth of each month and may be
included with the request for payment. Progress charts must be revised to reflect modifications and other
approved changes in scheduling. Along with the progress chart, a monthly progress report, including the
period of performance end date for this delivery order, will be provided to the USACE project manager in
letter form. The letter will outline the progress during the past month and the anticipated work effort for
the next month. All progress reports and schedules will be submitted via electronic mail.

2.7.2 Resource Conservation and Recovery Act Facility Investigation Report

SES will submit a draft RFI report to USACE Savannah District and Fort Stewart Environmental

Division. The RFI report will include a human health risk assessment, an ecological risk for surface and

subsurface soil, and recommendations for future actions concerning other environmental media, such as
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groundwater and surface water. All copies (draft, final, and revised final) will be certified by a
Professional Geologist or Professional Engineer. All submittals for review will include a cover letter
stating the project title, contract and delivery order numbers, phone numbers for points of contact and
USACE, and the dates by which the comments are to be received from the USACE. SES will coordinate
the cover letters with the USACE.

Draft, final, and revised final copies of the work plan and RFI report will be submitted to the following
addresses.

Copies of Reports (Hard Copies and
Compact Discs)

Addresses Draft Final Revised Final
U.S. Army Corps of Engineers 2 2 2

P.O. Box 889

Savannah, Georgia 31401

Department of the Army 2 4 hard copies 4 hard copies
HQ, 3d Infantry Division (Mechanized) & Fort Stewart 2 electronic 2 electronic
Directorate of Public Works copies copies

1550 Veterans Parkway, Building 1137
Fort Stewart, Georgia 31314

2.7.3 Electronic Deliverables

SES will provide electronic deliverable data (EDD) for the analytical data in an Environmental
Restoration Information System (ERIS) format; SES will load the EDD containing the analytical data
relevant to the sampling conducted under this SOW into the ERIS database.

2.8 COSTING AND BILLING

This is a firm fixed price payment project, and milestones are shown in the project schedule (Figure 2-2).
The milestone payment plan provides discrete and measurable elements and activities associated with
project progress. SES will invoice USACE based on these milestones as approved by the contracting
officer’s representative. In addition to all contract-required documentation, the SES PM will provide
summary information that supports each invoice submitted to the USACE for review. This summary
information will be presented on ENG FORM 93-1.

2.9 PROJECT COMMUNITY RELATIONS SUPPORT

Fort Stewart will take the lead on communications with the public. SES will provide the necessary
support to initiate, schedule, and address each public participation aspect of the project (preparing
briefings, presentations, fact sheets, and public notices to the news media).
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Site Investigation
Small Arms Range Berm Area

Site Identification No. FTSW-006-R-01

Fort Stewart, Georgia

ID Task Name ‘Duration ‘Start ‘Finish August \Septembf October \Novembé Decembe\]anuary \Februar\i March | April May June July August | Septemb| October Novembé Decembe

1 Notice to proceed 1 day Wed 8/7/13  Wed 8/7/13 l
2 |Progress chart 10 days Thu 8/8/13  Sat 8/17/13 _l
3 |Final RFI work plan 66 days Sun 8/18/13  Tue 10/22/13 l
4  |Final RFI work plan review 55 days Wed 10/23/13 Mon 12/16/13 l
5 |Revised final RFI work plan 25 days Tue 12/17/13 Fri 1/10/14 _l
6 |Review and approval of revised 10 days Sat 1/11/14  Mon 1/20/14 -

final RFI work plan
7  |Fieldwork 55 days Mon 2/17/14  Sat 4/12/14 l
8 |Draft RFI/ risk assessment report 115 days  Sun 4/13/14  Tue 8/5/14
9 |Draft RFI/ risk assessment report 45 days Wed 8/6/14  Fri 9/19/14

review
10 |Final RFI/ risk assessment report 20 days Sat 9/20/14  Thu 10/9/14 —
11 |Final RFI/ risk assessment report 45 days Fri 10/10/14  Sun 11/23/14

review
12 |Revised final RFI/ risk 20 days Mon 11/24/14 Sat 12/13/14

assessment report
Task Project Summary 1 Inactive Milestone Manual Summary Rollup Deadline ¥
Split External Tasks Inactive Summary Manual Summary 1 Progress
Milestone ® External Milestone @ Manual Task e Start-only C Manual Progress
Summary 1 Inactive Task Duration-only Finish-only d

Figure 2-2 Project Schedule
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3. FIELD INVESTIGATION PLAN
3.1 MAGNETOMETER SURVEY
3.1.1 Overall Approach to the Site Investigation

This section describes the approach, methods, and operational procedures SES subcontractor Sterling will
use to perform a site investigation of the Fort Stewart Small Arms Range Berm area in accordance with
traditional MMRP investigation techniques. A site investigation report addressing MEC and assessing
the site regarding any material potentially presenting an explosive hazard (MPPEH) issues that could
affect future operations will be developed after fieldwork. The project site has been divided into seven
investigative areas to facilitate the transect design (Figures 3-1 and 3-2).

3.1.2 Magnetometer Survey Goals

In support of the overall project goal of characterizing between 30 percent and 50 percent of the 190-acre
project site, the MEC investigation is intended to discover whether MEC is present within the project
investigation site. Most of the area to be investigated is covered with dense vegetation, making it
impossible to characterize 100 percent of the area without fully clearing it of vegetation first. The client,
USACE Savannah District, determined that 30 percent to 50 percent is achievable. Because the former
Small Arms Range area is being considered for industrial construction, after specific areas have been
identified for projects, a more detailed characterization for MEC will be planned if needed.

If MEC is discovered on the site, Sterling will determine the nature and extent of MEC contamination to
the degree possible with the allocated transects per the proposal. If MEC is found, Sterling will mark,
log, and report each finding to SES management for further action. Sterling will not remove or dispose of
any MEC.

3.1.3 Mobilization/ Demobilization Plan

This section lists some of the activities necessary to mobilize personnel and equipment and the activities
needed to demobilize at the end of the fieldwork.

3.1.3.1 Mobilization

Activities before mobilization include, but are not limited to,
e Personnel medical preparations,
Confirmation of personnel qualifications,
Personnel travel and security briefings,
Personnel training on designated equipment and rehearsals,
Equipment functionality checks,
Securing travel and billets, and
Securing materials and equipment shipping logistics details.

Mobilization activities include, but are not limited to,
e Confirming the project site is accessible,
e Shipping material and equipment, and
o Deploying the field team.
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3.1.3.2 Demobilization

Demobilization activities include
e Confirming demobilization is authorized,
Preparing the site for the demobilization inspection,
e Shipping material and equipment, and
Redeploying the team.

3.1.3.3 Equipment and supplies

Equipment may include, but is not limited to, analog instruments, documents, medical supplies, safety
equipment, global positioning system (GPS) units, communications equipment, flagging, engineer tapes,
etc. Some supplies and expendables will be purchased locally (such as marking paint, ice, work gloves,
ropes, etc.). The primary pieces of equipment are the Schonstedt GA-52Cx magnetometer and the Archer
XF 101 GPS receiver.

e Schonstedt GA-52Cx (Schonstedt): The Schonstedt magnetometer is a handheld unit that uses
two flux-gate sensors mounted a fixed distance apart to detect changes in the earth’s ambient
magnetic field caused by ferrous metal. The Schonstedt magnetometer emits a sound when either
sensor detects a ferrous metal target. It is an analog instrument generally used for “Mag and Dig”
clearances and/or QC checks of previously conducted anomaly investigations. The Schonstedt
will serve as the sensor for this project.

o Archer XF 101 Rugged Handheld (Archer): The Archer XF101 is a handheld GPS receiver. The
Archer can collect real-time GPS positions or be post-processed to enhance position accuracy.
The Archer will serve as the primary navigation device for this project.

3.1.3.4 Training and briefings

In addition to training before mobilization, field personnel will require on-site equipment refresher
training, immediate action procedures, local species environmental orientation, and documentation
procedures training. Additionally, the site management team will conduct daily safety briefings,
including MEC procedures.

3.1.4 Communications

Mobile phones will be the primary means of on-site communications. Back-up communications will be
handheld radios.

3.1.5 Instrument Verification Strip Plan

The instrument verification strip (IVS) validates the geophysical data and documents the detection
capabilities of the magnetometers. Collection methodologies and procedures will be evaluated for
effectiveness during the establishment of the IVS.

The Schonstedt GA-52Cx magnetometer will be validated by installing and surveying the IVS, which will
be in the project area and will emulate site conditions. This plan describes the approach, methods, and
operational procedures Sterling will use to demonstrate and document the site-specific capabilities of the
proposed sensors, navigation equipment, and associated equipment and personnel.
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3.15.1 1VSdesign

The field team will determine the location of the IVS and the seed items in the field. The IVS is
approximately 30 feet long. The end points of the IVS and the locations of the seed items will be
recorded with a GPS, and the end points will be marked. The proposed plot of the IVS is in Figure 3-3.
e The selected area will have geology, soil type, and topography representing actual field
conditions where field operations will be conducted.
e The area will be readily accessible.
e The area will be as free as possible from utilities (both aboveground and belowground) and other
manmade structures.

Sterling personnel will follow these steps to occupy the 1VS site, so the test plot duplicates site conditions
as closely as possible:

1. Sterling will remove any vegetation limiting access to the 1VS.

2. A UXO-qualified person will visually survey for surface ordnance before personnel enter an area
potentially contaminated with MPPEH. Subsequently, UXO-qualified personnel will perform a
surface clearance of metallic contamination in the test plot with a metal detector to ensure the site
is free of anomalies before items are placed.

3. Baseline geophysical conditions will be documented by using the geophysical instruments and
positioning methods to survey the 1S before seed items are buried. This survey will also ensure
that seed items are not buried in an area that already has anomalies. Then the location of all
subsurface anomalies and prominent geology will be marked. Any anomalies identified during
the background survey will be investigated and removed if possible. Industry standard objects
(1SOs) will be placed in holes, marked with an identification tag, and buried. These 1SOs emulate
common munitions items and will be placed far enough from each other to eliminate masking and
prevent interference. The GPS will be used to survey the horizontal coordinates of the center of
each seed item. The depth of burial will be measured from the ground surface to the center of
each seed item. Table 3-1 lists proposed buried items, their orientation, and the depth at which
they will be buried.

Table 3-1 Inert Ordnance for Test Plot Seeding

ID Number Seed Item X (Easting) [ Y (Northing)| Orientation | Depth (inches)
S1 Small 1SO (worst orientation) * * Horizontal EW [14**
S2 Medium ISO (worst orientation) |* * Horizontal EW |26**
S3 Large ISO (worst orientation) * * Horizontal EW [49**
IVS Start Point |Start Point * *
IVS End Point |End Point * *

*To be determined by site personnel based on field conditions.

**The depths of the seeds will be adjusted during the construction of the IVS to ensure the proposed detection instruments will
be able to detect items at the maximum depth detection capability of the instruments.

ID = identification I1SO = industry standard object

IVS = instrument verification strip

4. Magnetometers will be tested daily at the IVS. Both the operator and the instrument will pass the
test when the operator successfully detects seed items buried in the 1VS.

5. All personnel must remove magnetic accessories before the test.

6. Data will be collected using the same instruments and methods as during the project.
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3.1.6 Site Investigation Plan

Transect lines will cover up to 50 percent of the 190-acre investigation area. The Schonstedt will locate
and identify anomalies of interest. The transect paths will be subdivided into 200-foot segments, and each
end point will be marked with the Archer GPS. The operator will sweep the magnetometer from side to
side over each 5-foot wide area while the field team proceeds along the transect path. Any subsequent
anomalies of interest in the 200-foot transect will be counted and used to determine an anomaly density
for the transect segment. The proposed transect locations for these areas are shown on Figure 3-2.

The 190-acre area will be subdivided into seven areas as shown on Figure 3-2. The routes shown on
Figure 3-2 may change slightly as site conditions require. Sterling will remove limited vegetation as
needed from the work sites, so teams can properly use the Schonstedt.

ISOs resembling historic small arms range items will be used in the IVS to account for the various MEC
types possibly on site. The proposed geophysical survey instruments can detect items up to
approximately 4 feet bgs. If a UXO item is located, the UXO technician will identify the item if possible,
and the UXO Technician 11 will confirm it. If the item cannot be identified, the SUXOS and/or the UXO
safety officer/ UXOQCS will be notified and requested to assist in identification. If Sterling cannot
positively identify the item, the Fort Stewart project manager will be notified. Any UXO items will be
marked, recorded, and reported to SES management. Sterling will mark, log, and report any MEC
encountered to SES; the MEC will not be disposed of.

3.1.6.1 Site obstructions

Sterling will circumvent obstructions, dense vegetation, creek/ drainage areas, and refuse piles during
fieldwork. There are no known geophysical conditions that will have an adverse effect on the
geophysical surveys. Site utilities are not expected to affect analog geophysical data.

Interference from manmade objects is expected to be low; however, residual range and berm construction
materials will present potentially higher geophysical anomaly counts.

3.1.6.2 Equipment

e The Archers handheld GPS will be used to establish known points for the transect investigation
design and to mark suspected anomalies and MEC items if found.

e Schonstedt magnetometers, which are portable, will be used for the magnetometer survey and
UXO avoidance. Alternative handheld metal detectors may be used in areas with strong cultural
interference (such as around buildings).

3.1.6.3 Analog data collection

Sterling will survey 5-foot wide transects spaced from 10 feet to 20 feet apart throughout the area. The
10-foot spacing will be applied to the general berm area. The SUXOS will lead the analog data
acquisition teams to ensure high-quality data is collected. The Archer is the primary positioning tool.
The analog collection teams will survey the transect paths as close to proposed paths as possible
(circumventing site obstacles as necessary).
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At the end of each day of fieldwork, the Archer positional data will be downloaded to the on-site
computer and transmitted to Sterling’s main office in Lenoir City, Tennessee, for evaluation and input
into project databases.

3.1.6.4 Error mitigation

Sterling mitigates error by
e Performing an initial operating system certification within an established 1VS and daily operating
system inspections monitored by the UXOQCS as part of quality control. The operating system
includes both the magnetometer and the UXO technician operating it. The operating system must
achieve 100 percent detection to conduct field operations; and
e Using physiological monitoring performed by the UXOSO and documented by the UXO
Technician 11 to prevent heat or cold stress.

3.1.6.5 Anomaly excavation

Identified anomalies will not be excavated.

3.2 GEOGRAPHIC INFORMATION SYSTEM PLAN

The project GIS database was developed in accordance with DID WERS-007.01, “Geophysical
Information and Electronic Submittals” [U.S. Army Engineering Support Center, Huntsville
(USAESCH), April 2010)], with USAESCH’s ordnance and explosives GIS model based on the Spatial
Data Standard Facilities Infrastructure and Engineering data structure. Sterling will produce concise
ArcGIS project files in accordance with DID WERS-007.01 and submit the GIS data in an Environmental
Systems Research Institute (ESRI) Geodatabase and/or Shapefiles, which are compatible with the ESRI
Arcview/ Arcinfo system. The project GIS analyst will maintain the active GIS data.

3.2.1 Data Management

Geophysical data will be presented in the formats and in the schedule requirements defined in DID WERS
004.01, “Geophysics” (USAESCH, April 2010). During the project, data will be delivered daily using
Sterling’s file transfer protocol site or its equivalent. At the end of each week, Sterling will deliver a
compact disc equivalent of the data processed, including field notes.

3.2.2 MEC Accountability and Records Management

MEC items or significant anomaly instrument signals will be recorded separately and shall include the
Global Positioning System coordinates and a unique anomaly identification number. This number will
follow the transect segment number preceded by a dash nomenclature, description of the item, and a
photograph and photo identification number, which will be the same as the anomaly identification
number.

3.3 UXO AVOIDANCE

A UXO Technician 11 or higher will conduct UXO avoidance with a handheld magnetometer. The
purpose of UXO avoidance is to safely escort people who are not UXO-qualified and their equipment into
an area suspected of containing surface or buried UXO, ensure they do not come into contact with UXO
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while they perform their duties (soil sampling, drilling, etc.), and then escort them safely out of the area.
If UXO is discovered during escort, it will be identified and marked, its location will be recorded for later
disposal, and the Fort Stewart project manager will be notified.

3.4  SITE RECONNAISSANCE, PREPARATION, AND RESTORATION PROCEDURES FOR INTRUSIVE
FIELD ACTIVITIES

Before intrusive field activities begin, all excavation permits and utility clearances for the site will be
obtained in coordination with the Georgia Utility Protection Center (UPC). These requests can be made
by calling (800) 282-7411 or by visiting www.gaupc.com and clicking on the IRTH login. UPC requires
preregistration for online requests. Then, the excavating contractor must mark the boundaries of the
proposed excavation site using white paint, flags, or stakes.

UPC officials locate utility lines based on DPW information. The DPW accepts responsibility for
accuracy of the locates pertaining to gas and fuel lines, water lines, electrical lines (including secondary
electricity), airfield lighting, low voltage, fire systems, sewer lines, roof drain lines, storm drain lines,
industrial waste lines, chilled water lines, high temperature water lines, irrigation systems, and DPW
nonfiber computer lines. These requests will be forwarded to all utility companies with services in the
excavation site.
o Permits will be issued within 48 hours of the next business day after UPC gets the request.
o Permits will be valid for 21 days. Renewal requests should be submitted at least three days
before expiration.
¢ Requesting contractors are responsible for maintaining marks during the 21-day period.
o If after acquiring a permit, a utility is damaged during the excavation process, please notify the
appropriate utility company. The Fort Stewart DPW POC is
Jim Maddox (912) 767-6669.

3.5 CONFIRMATORY SOIL SAMPLING

In accordance with the SOW, 400 soil samples will be collected from the Small Arms Range during the
confirmatory soil sampling. Figure 3-4 depicts the proposed grid for soil boring locations; actual
locations will be determined in the field. Each sample location will be surveyed to provide horizontal and
vertical coordinates accurate to plus or minus 1 foot. All equipment used to sample will be properly
decontaminated in accordance with Federal, state, and local guidance.

Two samples from each soil boring will be collected between 0 and 6 inches and between 2 and 4 feet.
The samples will be collected from a 5-foot cellulite acetate butyrate liner at each boring location (EPA,
November 2007). Each sample will be analyzed for antimony, copper, and lead. Table 3-2 lists
quantities and types of soil samples. In addition, SES will collect six samples for SPLP analysis.

These samples will be collected immediately above the soil/ groundwater interface. Results from the
SPLP analysis will be used to evaluate subsurface soil for leaching potential of COPCs into groundwater.
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Table 3-2 Soil Samples
for Small Arms Range

Lab Analytes-
Antimony,

Sample Type Copper, and Lead
Primary samples 400

Field duplicates 40
Equipment rinseates 20

Field blanks 0

Trip blanks 0
MS/MSD 20

Field source 4

Total number of samples 484

Notes:

1) Equipment rinseates will be taken at 5 percent of the total number of primary samples, and field duplicates will be taken at a
rate of 10 percent of the total number of primary samples for antimony, copper, and lead.

2) Matrix spike and matrix spike duplicates will be analyzed on representative matrix at a rate of a minimum of one sample per
batch or 1 in 20 samples.

MS = matrix spike MSD = matrix spike duplicate

Geoprobe DPT will be used to collect surface and subsurface soil samples from specified intervals of soil
borings. The direct push method involves inserting sampling devices directly into the soil to be sampled
without drilling or borehole excavation. Direct push sampling consists of advancing a sampling device
into the subsurface by applying static pressure, impacts, vibration, or a combination to the aboveground
portion of the sampler extensions until the sampler has been advanced its full length into the desired soil
strata. No specific guidance or standards document the “direct push sampling method,” but the guidance
is a modification of standards from the Shelby tube, split spoon, piston, and penetrometer methods. The
method is employed under various protocols by commercial entities and called by various proprietary
names (Geoprobe).

Direct push methods may be used to collect soil, and in some cases, the method may be combined with
sampling devices capable of water and/or vapor sampling. The equipment generally used in direct push
sampling is small and relatively compact allowing for better mobility around the site and access to
confined areas. Direct push insertion methods include static push, impact, percussion, other vibratory
driving, and combinations of these methods using direct push equipment adapted to drilling rigs, cone
penetrometer units (the reference standard for which is ASTM D 5778-95), and specially designed
percussion/ direct push combination machines. Standard drilling rods, used for rotary drilling, are
sometimes used when sampling is done at the base of drill holes. A direct push soil sampling system
consists of a sample collection tool; hollow extension rods for advancement, retrieval, and transmission of
energy to the sampler; and an energy source to force penetration by the sampler.

The sampling procedure is as follows:

1. Assemble the decontaminated direct push sampling device that will be pushed into the ground to
collect data or samples.

2. Advance the sampling device into subsurface soil by applying static pressure, impacts, vibration,
or a combination to the aboveground portion of the sampler extensions until the sampler has been
advanced its full length into the desired soil strata.

3. Sampling can be continuous for full-depth borehole logging or incremental for specific strata
sampling. Samplers can be protected for controlled specimen gathering or unprotected for
general data collection.
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Recover the sampler from the borehole and remove the soil sample from the sampler.

Begin sampling with the acquisition of any volatile organic compound samples, conducting the

sampling with as little disturbance as possible to the media.

6. 1f homogenization of the sample location is appropriate for the remaining analytical parameters or
if compositing of a different location is desired, transfer the sample to a stainless steel bowl for
mixing.

7. Transfer sample into an appropriate sample bottle using a stainless steel spoon or equivalent.

8. Check that a Teflon liner is present in the cap. Secure the cap tightly.

9. Label the sample bottle. Fill out the label completely and clearly, addressing all categories and
parameters.

10. Place filled sample containers on ice immediately.

11. Complete chain-of-custody documents and field sheets and record in the logbook.

12. Prepare samples for shipment.

13. Decontaminate the equipment following each probe or sample.

ok

A UXO specialist will be on site during the field effort for characterization. If explosive or chemical
agent contamination or UXO is discovered at any time during site operations, SES will immediately stop
operations in the affected areas, mark the location, and notify the Fort Stewart and USACE PMs.

3.5.1 Data Quality Objectives

Data quality objectives (DQOs) are qualitative and quantitative statements that specify the quality and
level of data required to support the decision-making processes for a project. Data Quality Objectives
Process for Hazardous Waste Site Investigations (QA/G-4HW) (EPA, January 2000) provides general,
non-mandatory guidance on developing DQOs for environmental data collection operations in support of
hazardous waste site investigations. The DQOs are based on the overall objective of the RFI, which is to
determine whether the Small Arms Range warrants further corrective action pursuant to RCRA based on
a characterization of the nature and extent of MEC contamination and a determination of the potential
risks to human health and the environment from MEC.

Table 3-3 presents the overall DQOs for MEC characterization and removal activities. Table 3-4 presents
the overall DQOs for soil sampling activities, which are the primary means for identifying the nature and
extent of munitions constituents (lead, antimony, and copper) contamination.

Table 3-3 Data Quality Objectives — Munitions and Explosives of Concern Characterization

Data Quality Objective Element

Site-Specific DQO Statement

Project objective(s) satisfied

To characterize site for MEC presence and anomaly density

Data user perspective(s)

To obtain data that satisfy compliance, risk, and corrective action
requirements if needed

Contaminant or characteristic of
interest

MEC, signs of MEC, anomaly count per transect

Media of interest

Ground surface

Required sampling locations or
areas and depths

Transects evenly distributed across the investigation area.

Number of samples required

Minimum of 30 percent coverage

Sampling method

Visual inspection while traversing transects as well as anomaly counts per
transect to determine anomaly density. Anomaly detection method using
the Schonstedt GA-52¢cx

Analytical method

Convert anomaly counts per transect into anomalies per acre to develop
anomaly density map to display

MEC = munitions and explosives of concern
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Table 3-4 Data Quality Objectives — Soil Sampling for the Small Arms Range

Data Quality Objective
Element Site-Specific DQO Statement

Project objective(s) satisfied To characterize the nature and extent of lead, antimony, and copper
contamination in surface and subsurface soil.

Data user perspective(s) To obtain data that satisfy compliance, risk, and corrective action requirements if
needed

Contaminant or characteristic of | Analyze for metals (lead, antimony, and copper) as identified in the SOW

interest

Media of interest Soil

Required sampling locationsor | e« Two samples will be collected from each soil boring in the project area: One

areas and depths from 0-6 inches bgs, and the other between 2 and 4 feet bgs.
e Up to two samples will be collected from each soil boring within the four

berms.

Number of samples required e 400 samples will be collected from 200 soil borings in the project area.

e Up to 144 samples will be collected from the four berm locations from 72 soil
borings.

Reference concentration of e EPA Regional Screening Levels

interest or other performance e Fort Stewart background levels

criteria

Sampling method Soil samples will be collected by DPT rig

Analytical Method Metals analysis (exclusively lead, antimony, and copper) by SW-846 Method

bgs = below ground surface DPT = direct push technology
EPA = Environmental Protection Agency SOW = scope of work

3.5.2 Sample Documentation and Shipping Procedures

The following discussion outlines standard practices and procedures to be used when documenting a
sampling episode. This includes identifying procedures required for field documentation, labeling
samples, and maintaining chain of custody. Applicable requirements are identified in the following
sections. Proper completion of all documentation with indelible ink is necessary to support the use of
these records in any potential enforcement actions that may result. Protocols for corrections to
documentation should not obliterate data entries, but a single line should be placed through the incorrect
entry, noting corrected information, recorder’s initials, and the date correction was performed.
Maintaining sample integrity through proper documentation is essential. After site activities, all project
documentation becomes part of the final evidence file. These records should be maintained for a certain
period of retention time.

3.5.2.1 Field logbooks

Sampling situations vary widely. No general rules can specify the exact information that must be entered
in a field logbook for a particular site. However, the logbook should contain sufficient information to
enable the sampling activity to be reconstructed without relying on the collector’s memory. Project field
logbooks should be bound and have numbered, water-resistant pages.

Record the site name and project name and number on the inside front cover of the logbook. All pertinent
information regarding the site and sampling procedures must be documented as near to real-time as
possible.
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At the conclusion of each day, the person maintaining the logbook should sign and date the day’s
documentation entries. Notations should be made in logbook fashion, noting the time and date of all
entries.

Information recorded in other project documents (boring logs, well installation/development logs, or drum
logs) should not be repeated in the field logbook except in summary form to avoid transcription errors.

Logbooks should be kept in the field team member’s possession or in a secure place during fieldwork.
After site activities or if the logbook is completely filled, the logbook becomes part of the project final
evidence file as noted previously. The following are some suggested topics to include in the field
logbook:

o Name and exact location of site of investigation or interest;

Name and title of person maintaining logbook (author);

Date and time of arrival and departure at site location;

Purpose of site visit or sampling activity;

Name and address of field contact. This may also include information on access agreements;

Names and responsibilities of all persons on site;

Names, affiliations, and purpose of all site visitors;

Level of personal protective equipment (PPE) worn at the site;

Weather conditions on the day of sampling, and any additional environmental conditions or

observations pertinent to field activities;

o Field instrumentation or equipment used and purpose of use (health and safety screening, sample
selection for laboratory analysis). Note source, quality, or lot numbers for any supplies or
reagents (sample containers, preservatives, reagents, water for field blanks/ field control samples,
and decontamination procedures). Retain any certificates or information supplied with the
equipment used;

o Type of waste, suspected waste concentrations if known, and sample matrices to be handled;

e Document the sample collection method and any sample handling procedures, such as filtration,
compositing, and executed preservation techniques used;

o Document the sample location. If a compositing scheme is used, clearly identify appropriate
locations for all sample aliquots included within each composite sample. Prepare a dimensional
sketch of the general surroundings of the sampling area (site), and/or support with other forms of
documentation (such as photographic log). Sample identification numbers should correspond
directly with sample locations;

¢ Identify sample numbers, volumes, and containers (number, size, type) used for each sample
collected. Note the date and time of each sample, identify any associated QC samples, or any
factors that may affect the quality;

¢ Record any field measurements, field screening/ analytical results generated, calibration methods
used, field results, and QC information;

o Identify decontamination procedures for sampling equipment;

Document appropriate references to maps and photographic logs of the sampling site;

¢ Record information on scheduling modifications, change orders, sampling or drilling decisions/
changes;

o Describe the number of shipping coolers packed, note chain of custody numbers or attach a copy
of the chain of custody, and record the mode of transportation and applicable tracking numbers;

e Record the name and address of all receiving laboratories; and

e Maintain appropriate documentation for IDW. Note contents and volumes of waste generated,
storage, and disposal methods used.

3-16
July 2014 Contract No. W912HN-10-D-0001
(Revision 1) Delivery Order No. 0025



The exact locations of sampling points should be documented to develop an accurate representation of the
site conditions using the data generated to date, define data gaps, and identify potential future data needs.
A monument should be chosen at each site to act as a stationary reference point from which all sampling
points can be measured using a compass and measuring tape. If a building or other stationary structure
exists, its corner may act as this reference point. 1f no monument exists, it will be necessary to create one.
A piece of wood, approximately 5 centimeters by 5 centimeters (2 inches by 2 inches), should be
hammered into the ground to almost ground level, making it difficult to remove and thus ensuring its
permanence. The stake should then be marked with flagging tape or fluorescent paint. In addition, GPS
locations for each sampling point need to be recorded in the field logbook. When applicable, sampling
points associated with coordinates that are referenced to a position on the earth must comply with ER
1110-1-8156, which requires geospatial data to be documented using the Federal Geographic Data
Committee’s content standards for digital geospatial metadata. Geospatial data are nontactical data,
referenced either directly or indirectly to a location and boundaries on the earth. Additional guidance on
geospatial data systems may be found in EM 1110-1-29009.

To establish a sampling point, the following procedure is recommended:

e Standing at the monument and facing the sampling point, use the compass hairlines to determine
the degree of direction.

e Ensure that the line of sight runs from the monument, through both hairline needles on the
compass, to the sampling point.

e When first establishing the sampling point, record the degree and direction reading from the
compass in the field logbook, along with the distance measurement from the monument to the
sampling point.

All sampling points should be documented on film. A film record of a sampling event allows positive
identification of the sampling point. In some cases, a photograph of the actual sample collected may also
be required. Photographs are the most accurate and convenient record of field personnel observations.
Photographs taken to document sampling points should include two or more reference points to facilitate
finding the point at a later date. Keeping a record of photographs taken is crucial to their validity as a
representation of an existing situation. Photographic documentation is invaluable if the sampling and
subsequent analytical data end in litigation, enforcement, or cost recovery actions. In addition to
photographs, video coverage of a sampling episode can be equally as valuable as or even more valuable
than photographs because it can be used to prove that samples were taken properly as well as verify the
location at which they were taken. Video coverage can be used as a record of site conditions and can give
those who have not been on site an idea of the circumstances. For each photograph taken, the following
items should be noted in the field logbook:

e Date,
Time,
Photographer (signature),
Name of site,
General direction faced and description of the subject,
Sequential number of the photograph and the roll number, and
Site photo map.

3.5.2.2 Sample documentation

Sample labels are required for properly identifying samples and evidence. All samples must be properly
labeled with the label affixed to the container prior to transportation to the laboratory. It is also
recommended that samples be photographed so that labels are clearly readable for later identification.
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Information on sample labels should include, but not be limited to, the following:

e Project code: An assigned contractor, project number, site name;

e Station number: A unique identifier assigned to a sampling point by the sampling team;

e Sample identification number: Each sample, including field control samples, collected for a
project should be assigned a unique number. This assigned number incorporates information on
the sample type and date;

Samplers: Each sampler's name and signature or initials;

Preservative: Whether a preservative is used and the type of preservative;
Analysis: The type of analysis requested;

Date/Time: lIdentify the date and time the sample was taken; and

Type of Sample: The type of sample should be identified as discrete or composite.

A sample numbering system should be used to identify each sample collected and submitted for analysis.
The purpose of the numbering system is to help track samples and to facilitate retrieval of analytical
results. The sample identification numbers for each sampling effort should be used on sample labels,
sample tracking matrix forms, chain of custody forms, field logbooks, and all other applicable
documentation. A listing of all sample identification numbers should be recorded in the field logbook.
The sample numbering system may vary depending upon the number and type of samples that will be
collected at the site. An example of a sample numbering system follows. Location and sample
identification numbers should consist of the following designations to identify the location (AABBB-CC),
sample sequence number, date (MMDDY'Y), and sample depth interval for soils (00-00):

e For soil: AABBB-CC/MMDDY Y/00-00,

o For QC samples: AABBB-CC/MMDDYY.

Example: SB001-01/081492/08-10 = Soil Boring SB001 Sample Number 1, sampled on August 14, 1992,
from a sample depth interval of 8 to 10 feet (2.4 to 3 meters). Duplicate samples should be numbered in
sequential order. For example, a duplicate sample collected from this soil boring example would have a
designation as follows: SB001-02/081492/08-10. Each sample collected must be assigned a unique
sample number. Sample numbers should change when the media or location changes. Sample numbers
should not change because different analyses are requested. For example, water samples collected at the
same location, date, and time for volatile organics, semivolatile organics, and metals analyses would all
have the same sample number, although the various sample aliquots would be collected in different
containers.

Chain of custody procedures provide documentation of the handling of each sample from the time it is
collected until it is destroyed. Chain of custody procedures are implemented so that a record of sample
collection, transfer of samples between personnel, sample shipping, and receipt by the laboratory that will
analyze the sample is maintained. Records concerning the cleaning of empty sample containers, container
shipment from the laboratory to the site, and security of empty containers at the site should also be
maintained. The chain of custody record serves as a legal record of possession of the sample. The chain
of custody record is initiated with the acquisition of the sample. The chain of custody record remains
with the sample at all times and bears the name of the person (field investigator) assuming responsibility
for the samples. The field investigator is tasked with ensuring secure and appropriate handling of the
bottles and samples. To simplify the chain of custody record and eliminate potential litigation problems,
as few people as possible should handle the sample or physical evidence during the investigation. A
sample is considered to be under custody if one or more of the following criteria are met:

e The sample is in the sampler's possession,

e The sample is in the sampler's view after being in possession,

e The sample was in the sampler's possession and then was locked up to prevent tampering, or

o The sample is in a designated secure area.
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In addition to the chain of custody record, there is also a chain of custody seal, which is an adhesive seal
placed in areas such that if a sealed container is opened, the seal would be broken. The chain of custody
seal ensures that no sample tampering occurred between the field and the laboratory analysis.

All sample sets should be accompanied by a chain of custody record. When transferring possession of
samples, the individual receiving the samples should sign, date, and note the time that he/she received the
samples on the chain of custody record. This chain of custody record documents transfer of custody of
samples from the field investigator to another person, other laboratories, or other organizational units.
Samples must be properly packaged for shipment and delivered or shipped to the designated laboratory
for analyses. Shipping containers must be secured by using nylon strapping tape and custody seals. The
custody seals must be placed on the container so that it cannot be opened without breaking the seals. The
seal must be signed and dated by the field investigator. When samples are split with a facility, state
regulatory agency, or other government agency, the agency representative must sign the chain of custody
record if present. All samples should be accompanied by the chain of custody record. The USACE
tracking number (laboratory information management system number) that is used in conjunction with the
Government QA sample shipment must be written on the chain of custody record of the QA sample. The
original and one copy of the record will be placed in a plastic bag taped to the inside lid of the secured
shipping container. One copy of the record will be retained by the field investigator or project leader.
The original record will be transmitted to the field investigator or project leader after the laboratory
accepts the samples. This copy will become part of the project file. If sent by mail, the package should
be registered with return receipt requested. If sent by common carrier, an air bill should be used.
Receipts from post offices and air bills should be retained as part of the documentation of the chain of
custody. The air bill number or registered mail serial number should be recorded in the remarks section
of the chain of custody record.

To ensure that proper analysis is performed on the samples, additional paperwork may need to be filled
out, as required by the laboratory performing the analysis. This form identifies samples by number,
location, and time collected and allows the collector to indicate the desired analysis. This form should act
as a supplement/confirmation to the chain of custody record and laboratory contacts made prior to the
sample event initiation.

3.6 BERM MATERIAL CHARACTERIZATION

Four berms between 560 feet and 670 feet long by 6 feet wide by 2 feet high have been identified on the
Small Arms Range site. Figure 3-4 shows the four berms. One berm contains concrete barriers behind
the wall of soil. Surface and subsurface soil samples will be collected to characterize each berm. A total
of 144 soil samples will be collected from 72 locations along the length and width of the berms (Table 3-
5). Samples will be analyzed for lead, copper, and antimony. Results from the berm characterization will
be included in the RFI report.

A UXO specialist will be on site during the field effort for characterization. If explosive or chemical
agent contamination or UXO is discovered at any time during site operations, SES will immediately stop
operations in the affected areas, mark the location, and notify the Fort Stewart and USACE project
managers.
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Table 3-5 Berm Soil Samples
for Small Arms Range

Lab Analytes
Antimony,
Copper, and
Sample Type Lead
Primary samples 144
Field duplicates 15
Equipment rinseates 8
Field blanks 0
Trip blanks 0
MS/MSD 8
Field source 2
Total number of samples 177

Notes:

1) Equipment rinseates will be taken at 5 percent of the total number of primary samples, and field duplicates will be taken at a
rate of 10 percent of the total number of primary samples for antimony, copper, and lead.

2) Matrix spike and matrix spike duplicates will be analyzed on representative matrix at a rate of a minimum of one sample per
batch or 1 in 20 samples.

MS = matrix spike MSD = matrix spike duplicate

3.7  INVESTIGATIVE-DERIVED WASTE

All IDW will be properly disposed in accordance with state and Federal regulations. IDW is expected to
be minimal and contain soil (from the soil borings) and liquid (decontamination water). It will be stored
in drums and placed on pallets at a nearby area designated by USACE or Fort Stewart representatives
pending receipt of characterization results required to determine appropriate off-site disposal.

Each IDW container will be labeled in accordance with applicable state and Federal requirements. IDW
shall be labeled “UNCLASSIFIED WASTE, ANALYSIS PENDING” with a weather-resistant label. In
addition, the following information shall be included on the label:
e The location where the IDW originated,
The SES POC and telephone number,
The Fort Stewart POC,
The USACE POC and telephone number, and
A description of the contents.

The area(s) in which the IDW is stored will be flagged with surveying tape and stakes. All other wastes
(for example, trash, Tyvek suits, gloves, respirator cartridges, etc.) will be disposed off site in accordance
with all applicable regulations.

IDW will be characterized for disposal within 60 days of the date of generation and properly disposed (on
site and/or off site) within 90 days of generation. All IDW will be disposed at an approved, permitted
facility. SES will remove all emptied drums, pallets, etc.

SES will complete all required manifests for waste disposal, and a 72-hour notice will be provided to
DPW personnel (Note: a DPW representative will sign each manifest). SES will be on site during all
waste removal activities.
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3.8 REGIONAL SCREENING LEVELS
The soil data that is collected and analyzed will be compared to EPA RSLs, which are in Table 3-6.

Table 3-6 Regional Screening Levels

Contaminant of Regional Screening
Potential Concern Levels (mg/kg)
Antimony 3.1
Copper 310
Lead 400

mg/kg= milligrams per kilogram

3.9 REPORTING

Field activities will be documented in an RFI report, which will include an HHRA and an ecological risk
assessment based on the results of the soil sample analyses.

3.9.1 Screening Level Human Health Risk Assessment

SES subcontractor Brown and Caldwell will conduct a screening level HHRA for the site in accordance
with applicable regulatory guidance and policies, particularly available EPA and Georgia EPD risk
guidance. If EPA and Georgia EPD risk guidance conflict, Georgia EPD guidance will take precedence.

The screening level HHRA will compare representative surficial and subsurface soil concentrations of
COPC:s lead, copper, and antimony to appropriate Georgia EPD soil benchmarks and to background soil
concentrations. For this screening level HHRA, representative soil COPC concentrations will be
compared to the maximum detected concentration (MDC) for each medium, based on analytical results
after field activities. The results of the screening level HHRA will be included in the RFI report. If the
screening level HHRA indicates no significant risks to relevant receptors, then a baseline HHRA will not
be prepared unless specifically requested.

The background concentration for lead is from Phase 2 Confirmatory Sampling Report, Fort Stewart,
Georgia (ARCADIS/ Malcolm Pirnie, Inc., September 2011). The background concentration for copper
is from Final Revised MMRP RCRA Facility Investigation Report for the Anti-Aircraft Range 90-mm — 2
MRS (FTW-002-R-01) and the Hero Road Trench Area MRS (FTSW-008-R-01), Fort Stewart, GA (ERT,
Inc., August 2014). Surface and subsurface soil sampling will be conducted from the sampling locations
used from both (copper and lead) referenced documents, using the same sampling protocol.

3.9.2 Baseline Human Health Risk Assessment

If the screening level HHRA indicates significant risks associated with one or more COPCs or if the
Georgia EPD requests it, SES subcontractor Brown and Caldwell will conduct a baseline HHRA. Only
those COPCs with representative surficial and/ or subsurface soil concentrations exceeding appropriate
Georgia EPD soil benchmarks and/ or background concentrations as identified in the screening level
HHRA will be included in the baseline HHRA. The baseline HHRA will be conducted in accordance
with applicable regulatory guidance and policies, particularly EPA and Georgia EPD risk guidance. If
EPA and Georgia EPD risk guidance conflict, Georgia EPD guidance will take precedence.
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Appropriate receptor populations consistent with commercial/ industrial and construction use will be
identified and evaluated as part of the baseline HHRA. Likely receptor populations include

e Commercial/ industrial worker who primarily works indoors (office worker),

e Commercial/ industrial worker who primarily works outdoors (landscape worker),

e Excavation/ construction worker, and

e Trespasser.

In addition the future residents and trespassers scenarios will be included to determine the need for land
use controls, which will evaluate the future resident adult and child receptors.

Appropriate exposure pathways for these receptors will also be identified and evaluated. Likely exposure
pathways include

¢ Incidental soil ingestion,

e Dermal contact with soil, and

¢ Inhalation of resuspended soil.

Lead, copper, and antimony are considered noncarcinogens; therefore, only noncancer risks will be
evaluated. If lead is not screened out based on comparison to the Georgia EPD soil standards and/ or
background concentrations, lead risks will be evaluated using the Georgia Adult Lead Model, the results
of which will be incorporated into the baseline HHRA. Likewise, based on a residential child receptor,
the Integrated Exposure Uptake Biokinetic model will be used. The inputs and outputs of these models
will be included in the RFI report.

The baseline HHRA will include a screening of selected COPCs, exposure assessment, toxicity
assessment, risk characterization, and uncertainty assessment. The exposure point concentrations (EPCs)
for each COPC and media will be selected for the previously mentioned exposure pathways and receptors
based on the remedial investigation analytical results. EPCs will be derived using ProUCL software. The
screening of COPCs included in the baseline HHRA will supplement the screening level HHRA.

The RFI report will include the methods and results of the risk assessment, a description of each
component of the risk assessment process (screening of COPCs, exposure assessment, toxicity
assessment, risk characterization, and uncertainty assessment), exposure assumptions, chemical-specific
parameters, equations used in the risk assessment, and copies of calculations. The baseline HHRA will
not include site-specific cleanup target levels for soil.

3.9.3 Screening Level Ecological Risk Assessment

SES subcontractor Brown and Caldwell will conduct a screening level ecological risk assessment
(SLERA) for the site in accordance with applicable regulatory guidance and policies, particularly EPA
and Georgia EPD guidance. If EPA and Georgia EPD risk guidance conflict, Georgia EPD guidance will
take precedence. This SLERA will be included in the RFI.

The SLERA will characterize current and potential threats to ecological receptors from COPCs at the site
based on analytical results from soil sampling. The SLERA will be based on comparing MDCs of
COPCs to appropriate ESVs, such as EPA Region 4 ESVs, and background concentrations if available.
For those COPCs with MDCs that exceed ESVs or background concentrations, MDCs will be compared
to toxicity reference values, and hazard quotients (HQs) will be calculated. HQs will be added together to
determine a hazard index if chemicals act by a similar mechanism of toxicity.
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4. QUALITY CONTROL PLAN
41 MAGNETOMETER SURVEY QUALITY CONTROL

Sterling will conduct quality checks to ensure all intrusive activities meet standards set in the approved
work plan. After each segment has been completed, the UXOSO/QCS will check and verify all work in
accordance with WERS DID 004.01 by conducting instrument repeatability, dynamic repeatability,
geodetic equipment functionality, and geodetic repeatability tests. The inspection results will be
documented and included in the final report. A detailed QC plan for the magnetometer survey is in
Appendix E.

4.1.1 Instrument Repeatability

All UXO personnel will verify instrument function tests daily in the IVS test strip.

4.1.2 Dynamic Repeatability

The UXOQCS will resurvey at least 2 percent of the total area per lot. The failure criterion for this test is
+20 percent of the documented anomaly count. The lot size for this requirement will be the total transect
area for each of the seven subareas.

4.1.3 Geodetic Equipment Functionality

Sterling will conduct a daily geodetic equipment functionality test at a known point for each Archer
handheld used. The reacquired point will be accurate within £10 meters.

4.1.4 Geodetic Repeatability

Sterling will conduct a daily geodetic repeatability test at one transect point per lot with the Archer
handheld. Each reoccupied transect point checked must be within £10 meters of the original location.

415 QC Test Results

The project geophysicist with support from the site UXOQCS will record the QC test results in the project
analog database in accordance with DID WERS-004.01. The daily data submittal will include
documentation of the values and test results (pass or fail). The project geophysicist will review all the
analog geophysical data generated during the project.

4.2 CONFIRMATORY SOIL SAMPLING QUALITY CONTROL REQUIREMENTS

All original data recorded in field logbooks and on sample labels, chain of custody records, and receipt-
for-samples forms will be written in waterproof ink. If an error is made on an accountable document,
corrections should be made simply by crossing out the error and entering the correct information. The
erroneous information should not be obliterated. Any error discovered on a document should be corrected
by the person who made the entry. All corrections must be initialed and dated.

The photographer should review the photographs and compare them with the photographic log to confirm
that the log and photographs match.
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Although most sample labels are made with water-resistant paper and are filled out using waterproof ink,
inclement weather and general field conditions can affect the legibility of sample labels. Itis
recommended that after sample labels are filled out and affixed to the sample container, the label should
be covered with wide clear tape. This will preserve the label and keep it from becoming illegible. In
addition to label protection, chain of custody and analysis request forms should be protected when
samples are shipped in iced coolers. Typically, these forms should be placed inside a zip lock bag or
similar waterproof protection and taped to the inside lid of the secured shipping container with the
samples.

4.2.1 Sample Collection, Preservation, and Holding Times

Procedures for collecting samples will follow EPA protocols. Samples will be collected with properly
decontaminated equipment and contained in properly cleaned sample containers. All field sampling
equipment will be decontaminated before use and after each sample location. The detailed sample
collection procedure is in Section 3.

The laboratory performing the analysis will provide sample containers and preservatives to collect and
contain samples for chemical analysis. The bottles must be precleaned and traceable to the laboratory that
performed the cleaning, and lot numbers of containers and reagents used for preservatives must be
traceable to the laboratory that performed the initial assay. Certificates of cleanliness must be provided
by the laboratory and kept in the project file.

All samples for chemical analysis will be placed on ice as soon as possible after collection. Samples will
be chilled to 4 +/-2 degrees centigrade and maintained at that temperature through transport and
subsequent storage at the analytical laboratory. In no case will samples be retained more than 48 hours on
site.

4.2.2 Sample Identification and Chain-of-Custody Procedures

Sample chain-of-custody procedures require that possession and handling of the sample from the moment
of its collection through analysis be documented by written record. The record must clearly reflect the
movement of the sample through the chain of custody to ensure the sample has been positively controlled
and has not been tampered with in any way. A sample is judged to be in one’s custody when one of the
following criteria has been met.

e The sample is in one’s actual physical possession.

e The sample is in one’s clear field of view after being in one’s physical possession.

o The sample is in one’s physical possession and is then locked up in a secure container, so no one

can tamper with it.
e The sample is kept in a secured area that is restricted to authorized personnel only.

4.2.2.1 Sample labels and identification

All samples will be identified with a label attached directly to the container. Each label will include a
unique sample number. Sample label information will be completed using waterproof black ink and will
contain at least the following information:

e Company name and site,

e Date and time of sample collection,

e Parameters to be analyzed,
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e Preservative (if any), and
¢ Initials of the person collecting the sample.

4.2.2.2 Chain-of-custody record

To maintain a record of sample collection, a chain of custody record will be filled out documenting the
collection and shipment of samples and receipt by the laboratory. Each time samples are transferred, the
signatures of the person relinquishing and receiving the samples as well as the date and time of transfer
will be documented.

4.2.2.3 Transfer of custody and shipment

Before samples are shipped, the chain of custody record will be signed and dated by a member of the field
team, who has verified that those samples indicated on the chain of custody (COC) record are indeed
being shipped. After packaging has been completed, the samples will be locked in the cooler, and
custody seals signed and dated by a member of the field team will be placed over the lid edge.

All samples will be shipped by courier (for example, Federal Express or United Parcel Service) to the
analytical laboratory. Upon receipt of samples at the laboratory, the receiver will complete the transfer by
dating and signing the chain of custody record. If shipped by commercial courier, the air bill number and
shipping data will be transcribed to the chain of custody in the appropriate signature/date block. A copy
of the air bill is to be kept with the field copy of the chain of custody form to record specific shipping
information.

4.2.3 Documentation Procedures

All documentation must be legible and completed in indelible ink. Corrections must be marked with a
single line, dated, and initialed. Serialized documents are not to be destroyed or discarded even if
illegible or inaccurate. Voided entries must be maintained in project files. Every line in the logbook
should contain text or have notations that the line is intentionally not being used. Text should be
continuous with no breaks between topics. Empty lines should have a diagonal line drawn across them
and be signed and dated.

Field documentation shall consist of a master site logbook, one or more job- or area-specific field
logbooks, field forms, and sample logs/labels. This format of documentation allows for detailed
recording of information in various field logbooks and forms referenced in the site logbook.

Site and field logbooks provide a daily handwritten record of all field activities at an investigation site.
All logbooks must be permanently bound and have a hard cover. Field logbooks must be waterproof.
Logbooks must be ruled or ruled and gridded with sequentially numbered pages. The site logbook is a
master record of all site activities, and entries are usually made at the end of each workday. Field
logbooks are detailed daily records that are kept in real time and are assigned to specific activities,
positions, or areas within the site. Separate logbooks shall be used for each sampling and field (drilling)
team.

The PM will ensure that a project central file is established and maintained and that project documents are
retained and controlled appropriately.
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4.2.4  Quality Control for Field Measurements

Most data will be developed in the analytical laboratory from the samples collected; however, field
measurements for health and safety monitoring and sample collection locations may be performed and
recorded in the field. The primary QA objectives of field activities where measurements will be taken are
to verify that QC checks are performed, verify that measurements are obtained to the degree of accuracy
consistent with their intended use, and provide documentation of adherence to the measurement
procedures.

Field measurement instruments will be calibrated according to manufacturers’ specifications before and
after each field use or as otherwise required. Where necessary, instruments will be calibrated each day
during field use, and calibration information will be documented on calibration log sheets or in logbooks.
Information to be recorded includes date, operator, and calibration standards (concentration,
manufacturer, lot number, and expiration date). Field measurements are considered valid provided that

e Calibration records for field measurement equipment are properly maintained,

e Training records exist that document field personnel are familiar with standard procedures for

taking measurements, and
o Verification exists that calculations and observations are accurately recorded and transcribed.

4.3 DATA QUALITY

This section describes the chemical DQOs, analytical methods and measurements, QA/ QC protocols
necessary to achieve the DQOs, and data assessment procedures to evaluate and identify any data
limitations.

4.3.1 Project Laboratory

The project laboratory for this project is Empirical Laboratories.

4.3.2 Data Quality Objectives

The DQOs for this project are to satisfy the requirements of the EPA RSLs for antimony, copper, and lead
for soil samples. The analytical requirements for this project are listed in Table 3-2. The laboratory will
use the most up-to-date version of SW-846, “Standard Test Methods for Evaluating Solid Wastes.” The
project QC objectives (precision, accuracy, representativeness, comparability, and completeness) are
discussed below:

e Precision: Precision is defined as the reproducibility, or degree of agreement, among duplicated
(collocated) sample measurements of the same quantity. The closer the numerical values of the
measurements come to each other, the more precise the measurement is. Analytical precision is
expressed as a percentage of the difference between results of duplicate samples for a given
analyte. For organic parameters, precision is measured by the relative percent difference (RPD)
between the matrix spike (MS) and the matrix spike duplicate (MSD). For inorganic parameters,
precision is measured by the RPD between the original sample and the duplicate or the MS and
MSD (if required by the analytical method performed). Required precision is 90 percent.

e Accuracy: Accuracy is defined as the degree of difference between measured or calculated
values and the true value. The closer the numerical value of the measurement comes to the true
value, or actual concentration, the more accurate the measurement. Analytical accuracy is
expressed as the percent recovery of a compound or element that has been added to the

4-4
July 2014 Contract No. W912HN-10-D-0001
(Revision 1) Delivery Order No. 0025



environmental sample at a known concentration before analysis. Required accuracy is 90
percent.

Representativeness: Representativeness expresses the degree to which data accurately and
precisely represents a characteristic of a population, parameter variations at a sampling point, a
process condition, or an environmental condition. Representativeness is a qualitative parameter
dependent on the proper design of the sampling program and proper laboratory protocol.
Representativeness will be ensured by using proper sampling techniques and analytical
procedures. Representativeness is ensured in the laboratory by proper sample preservation and
storage, preparation and analysis of samples within required holding times, and analysis of
method and instrument blanks. Field QC samples — including trip blanks, source water check
samples, and equipment rinseates — will be collected and analyzed to evaluate the possibility of
cross-contamination during sample collection and shipping. Results of field duplicate samples
also will be evaluated for assessing representativeness.

Comparability: Comparability is a qualitative parameter that expresses the confidence with
which one data set can be compared with another, and is limited to the other parameters because
only when precision and accuracy are known can data be compared with confidence. The
sampling and analytical procedures described in this work plan that will be used to obtain
analytical data are expected to provide comparable data. Comparability will be further ensured
by the analysis of EPA standard reference materials, establishing that analytical procedures are
generating valid data, and reporting results in standard concentration units.

Completeness: Completeness is defined as the amount of valid (usable) data obtained compared
to the planned amount and is expressed as a percentage of measurements judged to be valid.
Completeness is usually measured following data validation. Data qualified as a result of
validation can be considered valid data; rejected data are not valid. The completeness goal is to
generate a sufficient amount of valid data based on project needs. Required completeness is 90
percent.

The required laboratory detection limits for each analyte are listed in Table 4-1. The laboratory will
provide definitive level data. Level Il validation will be performed on all chemical data following the
logic identified in The CLP National Functional Guidelines for Organic Data Review (June 2008) by
DataChek of Cary, North Carolina.

Table 4-1 Required Laboratory Detection Limits

Analyte Detection Limit Units
Antimony 1.00 mg/kg dry
Copper .800 mg/kg dry
Lead .300 mg/kg dry

mg/kg = milligrams per kilogram
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5. ENVIRONMENTAL AND CULTURAL RESOURCES PROTECTION PLAN
51 INTRODUCTION

This environmental and cultural resources protection plan establishes procedures for avoiding,
minimizing, and mitigating potential impacts to environmental and cultural resources near the Small
Arms Range during field activities. This section describes the resources that may be found within the
Small Arms Range and describes procedures and methods to protect and/or mitigate them:

e Threatened and endangered species;

e Trees and shrubs that may be impacted; and

e Cultural and archaeological resources.

5.2 ENVIRONMENTAL AND CULTURAL BACKGROUND
5.2.1 Flora and Fauna

The vegetation at the Small Arms Range consists of a mature forest with significant amounts of
undergrowth. Birds, mammals, and reptiles are found throughout Fort Stewart.

5.2.2 Endangered, Threatened, or Special Concern Species

Protected species are defined as those listed by the U.S. Fish and Wildlife Service (USFWS) as
endangered or threatened under the Endangered Species Act; listed by Georgia as rare, unusual,
endangered, or threatened; designated as a special species of concern by the Georgia Natural Heritage
Program; or proposed for listing by Georgia or USFWS. Fort Stewart has designated habitat management
units as detailed in the Integrated National Resources Management Plan to protect sensitive species. No
designated habitat management units are within the Small Arms Range being investigated. These Federal
species listed or proposed for listing are found at Fort Stewart:

e Red-cockaded woodpecker,
Eastern indigo snake,
Frosted flatwoods salamander,
Wood stork,
Bald eagle, and
Shortnose sturgeon.

In addition, the gopher tortoise is listed by state of Georgia (ERT, November 2012).

5.2.3 Cultural and Archaeological Resources

Considering the geological history and use of the site, the probability of recovering prehistoric artifacts in
the former Small Arms Range site is low; however, the identification of small sites or isolated finds is
possible. Significant cultural resource investigations or surveys have been undertaken at Fort Stewart.
Based on this, the likelihood for archaeological remains to be found at a particular location can be
estimated. Surveys were completed or in progress at the former Small Arms Range location as of August
2001 (ERT, November 2012), and no information released on the former Small Arms Range indicates
that these are culturally significant areas. If prehistoric artifacts are discovered, the SUXOS or SSHO will
contact the SES PM, who will then contact the USACE PM and MMDC technical lead and Fort Stewart
DPW personnel by e-mail and phone to notify them of the find and determine the next steps.
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5.3 MITIGATION PROCEDURES

Investigation activities at the Small Arms Range have been designed to avoid impacts to sensitive
resources. For this reason, extensive mitigation is not anticipated. However, the following general
mitigation procedures and engineering controls will be used during field activities.

5.3.1 Tree, Shrub, and Landscape Protection and Restoration

Disturbance to the vegetation will be avoided during field activities to the extent possible by cutting only
those plants that must be cut to implement this work plan. Environmental impacts will be minimized by
limiting the width and spacing of geophysical transects and the extent of vegetation cutting within
transects. Only vegetation between 6 inches and 6 feet above ground surface will be cut, and trees larger
than 3 inches at chest height will be preserved. Transects will not exceed 3 feet wide. Transect and grid
location for the Small Arms Range are in Figure 3-4.

5.3.2 Access Routes

Access routes for magnetic surveys and environmental sampling at the Small Arms Range will be
established in a manner that will minimize vegetation impacts and prevent erosion and run-off. Impacts
will be prevented by walking along openings through vegetation, minimizing the amount of vegetation
cut, using these cut areas for access as much as possible, and ensuring any excavated soil is covered
during precipitation events.

5.3.3 Control of Water Run-On and Run-Off

Project activities will be performed in a manner that will prevent the discharge of pollutants into adjacent
surface water and groundwater within and outside the investigation area. The use of controls — such as
siltation migration or berms, dikes, enclosures, and barriers to minimize water run-on/run-off — will be
based on heavy precipitation events (usually more than 1 inch of rain in a 24-hour period) and observed
conditions, such as areas of visual erosion and sediment trails that are associated with project
investigation activities.

5.3.4 Erosion and Sediment Control

Because the intrusive investigations by DPT will be relatively small, the need for erosion and sediment
control measures is not anticipated during field activities. If additional erosion and sediment control
measures are needed based on field conditions, such as visual sediment trails from the DPT areas, the
SUXOS will direct the construction of adequate controls to minimize any environmental impacts, such as
fabric silt fencing or hay placed along the downslope boundary of the intrusive investigation sites to
control erosion and minimize surface water run-off damage.

5.3.5 Spill Control and Prevention

Small quantities of fuel will be stored in OHSA-approved safety containers. IDW containers will be
stored on pallets covered with plastic sheeting, and the fuel will also be stored on plastic sheeting. These
containers will be checked daily to ensure their integrity. 1f a leak of fuel or other fluids (more than 2
gallons of liquid), such as hydraulic or transmission fluid, occurs in the field from equipment or vehicles,
the following procedures will be implemented:
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e Promptly berm the area with dirt to prevent the fuel or fluid from spreading along the ground
surface.

o Apply oil-absorbing material, such as sawdust or Kitty litter, to the spill. A supply of this material
adequate to address the puncture of a full, 25-gallon fuel tank will be always available on site as
part of the team’s “possibilities” kit.

o Report the spill to the SUXOS and follow the instructions for cleanup. It is anticipated that this
will involve digging up and drumming contaminated soil followed by its disposal.

5.3.6  Storage Areas

Storage will be required for IDW and gasoline, if needed, for this project. SES will use OSHA-approved
safety cans for gasoline and Department of Transportation Type H drums for IDW. The storage area will
have spill kits close at hand and will be within the fence line of each MRS at areas determined to be
acceptable through coordination with Installation personnel. Every IDW drum will be stored on pallets
covered with plastic sheeting. Gasoline, if needed for the project, will be stored per appropriate
regulations — which include EM 385-1-1, OSHA 1910.106, and Georgia Standard Fire Code — and will
not be stored near any sources of heat, spark, open flame, or other ignition sources.

5.3.7 Burning Activities

Open fires will not be permitted during this project. Smoking will be restricted to designated smoking
areas, which will be coordinated with Fort Stewart personnel prior to field mobilization. Smoking
regulations are detailed in the APP, which is available in Appendix F.

5.4 PROCEDURES FOR POST-ACTIVITY CLEAN-UP

Each piece of field equipment brought to Fort Stewart and all drummed IDW will be removed upon
completion of field activities. Detailed handling, storage, and disposal procedures for IDW are included
in Section 3.7.

Contract No. W912HN-10-D-0001 July 2014
Delivery Order No. 0025 (Revision 1)



This page was left intentionally blank.

5-4
July 2014 Contract No. W912HN-10-D-0001
(Revision 1) Delivery Order No. 0025



6. PROPERTY MANAGEMENT PLAN

This property management plan was prepared in general accordance with DID MMRP-09-008, which
provides requirements for a property management plan for firm fixed price tasks. The field schedule for
the project will be relatively short term, and SES does not expect to use any Government-furnished
property or equipment. Therefore, certain specific elements of the DID do not apply.

This property management plan provides detailed information on the types, quantities, and sources of
equipment and materials that will be required to perform field and office operations at Fort Stewart. Field
operations include every activity to be performed to complete the fieldwork. Office operations include
every task performed in support of project management requirements to implement the fieldwork
consistent with the requirements of the SOW.

The types of equipment recommended, selected, and proposed to complete the project have been tested
and proven in the industry and are reliable to use in performing the various activities associated with this
project. The quantities proposed are those needed to perform the work efficiently and cost-effectively
while maintaining the project schedule.

6.1 FIELD EQUIPMENT
6.1.1 Geophysical Equipment

The geophysical equipment needed for the fieldwork are Schonstedt GA-52Cx magnetometer and the
Archer XF 101 GPS receiver. Detailed descriptions of each piece of equipment and its use are in Section
3.1.

6.1.2 Transportation

Various types of transportation equipment will be required during field operations. Vehicles required for
on-road service during the project may include standard automobiles, four-wheel drive vehicles, and vans.

6.1.3 Safety Gear

The appropriate PPE for each job assignment is in the site-specific safety and health plan, which is an
attachment to the APP and is in Appendix F. Personnel assigned to activities outside the exclusion zone
will wear Level D PPE consisting of standard work clothes with long pants, steel-toe safety boots, and
hard hats (if overhead hazard is present). Personnel working away from active field investigations will
not be required to wear hard hats.

6.1.4 Other Equipment
No equipment or disposal of scrap is planned for this project.

Site employees will be able to communicate with others using handheld two-way radios or cellular
phones. The majority of the office equipment to be used on this project is in the SES satellite office in
Richmond Hill, Georgia. Most equipment (for example, Computer Aided Design and Drafting or GIS
workstations, computers, printers, plotters, etc.) is owned by SES, and the charges to the project will be as
proposed for the task order.
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6.1.5 Consumable Supplies

The consumable supplies to be used on this project will be in accordance with the SOW. Consumable
supplies include, but are not limited to, field notebooks, spray paint, pin flags, flagging tape, and soil
sampling supplies.

6.2 VENDORS AND ASSOCIATED COSTS

SES owns much of the field equipment to be used to perform the fieldwork. However, some equipment
will be obtained from vendors with proven records of furnishing well-maintained, reliable, and updated
equipment that can be used to successfully complete the field and office operations. General estimates on
the types, quantities, and sources of equipment proposed for the project are summarized in Table 6-1.

Table 6-1 List of EQuipment

Equipment Type No. of Anticipated
Office/Field Operations (or Equivalent) Units Source Status
Communication during Motorola HT-1000 4 Sterling Own
fieldwork radios
Communication during Cellular phone 5 SES and Own
fieldwork Sterling
Processing and interpreting | Field computer 2 SES and Own
field data Sterling
Geoprobe 6622 CPT 1 Major Drilling Own
Geophysical instrument Schonstedt magnetic | 4 Sterling Own
locator (GA-52Cx)
Transportation of personnel | Passenger cars 6 SES and vendor | Own and rent
and field equipment
Sanitation Portable toilets 2 Vendor Rent
Geophysical survey supplies | Engineers tapes, 4 sets Sterling Own
traffic cones
PPE Hard hats, Tyvek, 10 sets Vendor Purchase
gloves, eye
protection
Office processing of data GIS workstation 2 SES and Own
and development of maps Sterling
Office processing of data GPS 3 SES Rent to
and development of maps purchase
Photo documentation of Camera 1 SES Oown
fieldwork
Geophysical survey supplies | Archer XF-101 GPS | 2 Sterling Own
Soil sampling PID 2 SES Own

GIS = Geographic Information System
PID = photoionization detector
SES = SpecPro Environmental Services

GPS = Global Positioning System
PPE = personal protective equipment
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6.3 PROCUREMENT PROCEDURES

Equipment will be procured or purchased for each aspect of project activities during this field effort. An
evaluation will be performed whether to rent or purchase needed equipment. When possible, SES will
price equipment th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>