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1.0 Executive Summary

1.0.1 Former Camp Croft, near the city of Spartanburg in Spartanburg County, South Carolina,
operated during World War Il to train soldiers in the use of weapons including cannons, mortars,
anti-tank rockets, machine guns, hand grenades, and small arms. Following closure of the 19,000-
acre facility, the government transferred approximately 7,100 acres to the South Carolina
Commission of Forestry for the creation of the current Croft State Park. Although the government
took prior steps to clear former Camp Croft of ordnance waste and potentially explosive ordnance
items, some ordnance contamination remained.

1.0.2 The U.S. Army Corps of Engineers, Hunisville Division (CEHND) contracted
Environmental Science & Engineering, Inc. (ESE) to perform an Engineering Evaluation/Cost
Analysis (EE/CA) at the former Camp Croft Army Training Facility (CCATF). The purpose of
this EE/CA 1is to analyze removal alternatives to reduce the risk of public exposure to ordnance
and explosive waste (OEW) and unexploded ordnance (UXO) at the site. This document uses the
term "public” to include visitors to Croft State Park, park personnel, and any authorized
contractors working within the park, owners and residents of private property sites, and any
visitors to private property sites.

1.0.3 The government’s intention is that ESE prepare an EE/CA in general conformance with the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) and the special
requirements of the Scope of Work (SOW) to serve as the basis for the selection of the corrective
action alternative to reduce public safety risks associated with OEW/UXO at the former Camp
Croft. CEHND has chosen to generally follow the NCP guidance for conducting EE/CAs to
analyze risk reduction alternatives for Formerly Used Defense Sites (FUDS) that may be
contaminated by OEW/UXO,

1.0.4 This EE/CA addresses nine ordnance operable units (OOUs) where CEW/UXQ was either
previously confirmed or suspected. OOUs are areas within former Camp Croft that are
geographically continuous and have commonality of land use and OEW/UXO type. Six OOUs
(1A, 1B, 2, 4, 7, and 8) lie within Croft State Park. The remaining three OOUs (3, 5, and 6) are
private property sites outside the park but within the former Camp Croft boundary.

1.0.5 From the investigation and data developed after the investigation, numerous additional
areas of suspected potential contamination were identified. However, due to the limited scope of
this EE/CA, these areas are not being addressed at this time. CEHND fully intends to perform
additional investigations to evaluate these areas as part of an ongoing EE/CA process at former
Camp Croft.
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1.0.6 UXO contamination was confirmed during the EE/CA investigation at five of the nine
OOQUs. Three of the five contaminated OOUs were within Croft State Park (OOU1B, O0U2, and
OO0U7). The other two were on private property (OOU3 and QOU6).

1.1 Risk Reduction Alternatives

Alternatives to reduce the risk of public exposure were considered for each QOU. Alternatives
included the following:

No Further Action,
Institutional Controls,
Government Buyback,
Surface Clearance, and
Clearance to Depth.

1.1.1 The No Further Action alternative means that no OEW removal action will be implemented
to reduce risk of public exposure.

1.1.2 The Institutional Controls alternative may include restricting site access with fencing,
providing warnings by posting signs, and educating the public through media such as notices and
newspaper articles. The Government Buyback alternative allows the government to purchase the
effected land and either postpone removal activities until a later date when more cost-effective
removal actions can be implemented or restrict the land use by deed restrictions and then sell the
land.

1.1.3 Surface Clearance involves removing OEW/UXO visible on the surface and all such items
that may be submerged but protrude through the surface. Clearance to Depth consists of removal
of OEW/UXO down to the maximum depth at which it was found at the OOU during the EE/CA
investigation [time critical removal action (TCRA)] or 12 inches, whichever is greater. Deeper
excavation may also be considered when deemed appropriate (e.g., it is known that a building is
to be constructed with foundations extending deeper than the clearance depth).

1.2 Croft State Park Ordnance Operable Units

OO0OUI1B, O0U2, and OOU7 were each confirmed as former mortar impact areas. Several

60 millimeter (mm) and 81mm unexploded mortars were discovered. Evidence of 2.36-inch
rockets and 4.2-inch mortars were also discovered; however, only as OEW and not as UXO. No
UXO was discovered in OOU1A, OQU4, or OOUS.
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1.2.1 OOU1A

At OOU1A, a 1020-acre wooded area located in the northwest corner of the park, findings were
limited to inert 37mm and 57mm projectiles (scrap). No UXO was found. The CEHND risk
contractor, QuantiTech, Inc. (QuantiTech) estimated a zero exposure probability. However,
because the scope of the EE/CA allowed for only a small portion (less than 1 percent) of the
OO0OU to be sampled, UXO may be present and some level of risk greater than zero may exist.

1.2.1.1 Because the activities in OOUILA are generally limited to recreational surface uses (hiking
and horseback riding), and since no UXO was discovered during the investigation, the No Further
Action alternative is proposed for implementation at OOUI1A.

1.2.2 OOU1B

At OQUI1B, a 65-acre forested area located within the center of the park, twelve 60mm and one
81mm mortars (UXO) were discovered. QuantiTech estimated a maximum UXO density of 12 per
acre for OOUIB, based on the size of the area, percent of area that was sampled, and the number
of UXO found within the sampled area.

1.2.2.1 Activities in OOU1B are generally limited to recreational surface use (hiking and
horseback riding), with little potential for intrusive subsurface activities. Therefore, the Surface
Clearance alternative is proposed for implementation at OOU1B. The surface clearance is
proposed along trails and along the edges of Croft State Park Road, which also passes through
OOUI1B. The surface clearance consists of brush clearance, geophysical surveys to locate surface
anomalies, recovery/disposal of OEW/UXO, and site restoration.

1.2.3 0o0U2

At O0U2, a 325-acre area located on the east side of the park, approximately 0.7 mile from State
Highway 295, nineteen 60mm and one 81mm mortars were discovered. A single piece from a
4.2-inch mortar discovered during the investigation suggests that the area may have also been
used as a 4.2-inch mortar target. However, no unexploded 4.2-inch mortars were found.
QuantiTech estimated a maximum UXO density of nine per acre for OOU2.

1.2.3.1 Activities in OOU2 are generally limited to recreational surface use ¢hiking and
horseback riding) with little potential for intrusive subsurface activities. Therefore, the Surface
Clearance alternative is proposed for implementation at QOU2. The surface clearance consists of
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brush clearance, geophysical surveys to locate surface anomalies, recovery/disposal of
OEW/UXO, and site restoration.

1.2.4 O0U7

0O0U?7, located in the vicinity of the park office and campgrounds, is the busiest area of the park.
Sixty 60mm and two 81mm mortars (UXO) were discovered during the EE/CA investigation and
a follow-up TCRA performed by CEHND’s removal contractor, Human Factors Applications,
Inc. (HFA). The TCRA was limited to surface clearance. Evidence of 2.36-inch rockets was
discovered at OOU7 during the TCRA, but only as parts and not as UXO. Based on the data
developed during the EE/CA investigation combined with data from the TCRA, Quantitech
estimated a maximum UXO density of 49 per acre and an exposure probability of 1/2 to 1/3.

1.2.4.1 UXO was discovered in this high activity area where potentially intrusive activities are
planned. Therefore, the Clearance to Depth alternative is proposed. Based on the exposure
probability estimates, implementation of this alternative should reduce the exposure probability by
at least 50 percent, and potentially by as much as 80 percent. The clearance to depth consists of
brush clearance as required, geophysical surveys to locate anomalies, excavation of anomalies,
disposal of OEW/UXO, and site restoration. The proposed clearance depth is 22 inches, based on
the maximum depth at which OEW/UXO was found during the EE/CA investigation.

L.2.5 O0U4

At O0QU4, a small area located in the center of the park near the swimming pool, findings were
limited to .30-caliber slugs. No other OEW or UXO was found.

1.2.5.1 Activities in O0OU4 are generally limited to recreational surface use (hiking and
horseback riding) and since no other evidence of OEW or UXO was found, the No Further
Action alternative is proposed.

1.2.6 OOUS

At O0US, a small area located in the northwest corner of the park just north of Dairy Ridge
Road, the only OEW finding consisted of 14 empty mine shipping containers found by HFA
during an earlier investigation directed by CEHND. No OEW or UXO was discovered during the
EE/CA investigation.
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1.2.6.1 Activities in OOUS are generally limited to surface use and since no evidence of QEW
or UXO was found during the EE/CA investigation, the No Further Action alternative is
proposed.

1.3 Private Property Ordnance Operable Units

1.3.1 O0U3

0OO0U3 is in a private residential area north of the park. The area was investigated due to past
reports that hand grenade parts had been found. Findings during the EE/CA investigation included
one MK-2 fragmentation grenade, numerous practice hand grenades, and grenade parts,
suggesting that the area may have been a former grenade practice area. QuantiTech estimated a
maximum UXO density of 7 per acre for OOU3 and an exposure probability ranging from zero to
1/300,000.

1.3.1.1 For OOU3, the Clearance to Depth alternative is proposed. A negligible exposure
probability was estimated for this OOU. However, because it is a private residential property and
prevention of intrusive activities (e.g., children digging, planting, pool construction, installation
of utility lines) is impracticable, action is warranted at OOU3. Clearance to depth would include
limited site preparation activities, geophysical surveys to identify anomalies, recovery and disposal
of OEW/UXO, and site restoration. The proposed clearance depth is 19 inches, based on the
depth at which OEW/UXO was found during the EE/CA investigation.

1.3.2 O0U5

OQOUS is also in a private residential area north of the park. It was investigated for similar
reasons as QOU3. However, findings were limited to one rifle grenade part (tail boom). No UXO
was found.

1.3.2.1 Since no UXO was found at OOUS5, the No Further Action altemative is proposed.
1.3.3 O0U6

OOU6 contains an area of approximately 340 acres of privately owned land that is currently being
developed for agricultural and industrial purposes, including tree farming and industrial landfills.
It was investigated due to reported findings of 105mm Howitzer rounds. UXO findings as a result
of a CEHND-authorized TCRA and a limited EE/CA investigation included nine 105mm smoke
canisters, two 105mm fuzed ejection rounds, one explosive burster, two 60mm mortars, and one

PFUDS/CROFT/EECA-1 NEW/ 10/17/95 1-5 Environmental Science & Engineering, Inc.




Camp Croft EE/CA

81mm illumination mortar. QuantiTech estimated a maximum UXO density of 1.31 per acre for
O0U6 and a probability of exposure of zero to 1/2.

1.3.3.1 For OQU6, the Government Buyback aliernative is proposed. This alternative was
selected because it appears to be significantly less expensive than either of the clearance
alternatives and it gives the government the flexibility to postpone removal activities until a more
cost-effective removal approach can be developed. Alternatively, the government can perform
selected surface and/or subsurface clearances and then release the land with deed restrictions
limiting the land use as appropriate.

1.4 Coordination with Future EE/CA Activities

For future sites discovered within Croft State Park, CEHND proposes to simplify the EE/CA
process and place contaminated sites into the corrective action phase in a more timely and cost-
effective manner. Specifically, if a new site has the same profile (i.e., land use activities, exposed
population, UXO type and density) as a site addressed in this EE/CA, then CEHND wili
recommend that the same alternative approved for the previous site be implemented at the new
site. This approach is being considered to eliminate much of the time required in the EE/CA
development and review processes.
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2.0 Introduction
2.1 Project Authorization

Environmental Science & Engineering, Inc. (ESE) received Contract No. DACA87-92-D-0018,
Delivery Order No. 0013, Annex M, from the U.S. Army Corps of Engineers (USACE),
Huntsville Division (CEHND), to conduct an Engineering Evaluation/Cost Analysis (EE/CA) at
the former Camp Croft Army Training Facility (CCATF), Spartanburg, South Carolina. CEHND
has chosen to generally follow the National Contingency Plan (NCP) guidance for conducting
EE/CAs to analyze risk reduction alternatives for FUDS that may be contaminated by ordnance
and explosive waste/unexploded ordnance (OEW/UXO). The purpose of the EE/CA was to select
non-time-critical removal actions (NTCRAs) necessary to reduce public safety risk associated with
OEW/UXO at the former CCATF.

2.1.1 The EE/CA was performed in accordance with the CEHND Scope of Work (SOW),
included as Appendix A. EE/CA activities were conducted in accordance with requirements of the
NCP for NTCRAs [40 Code of Federal Regulations (CFR) 300.415], specified in the EPA
document Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA (EPA,
1993), and specific requirements of the U.S. Army for EE/CA activities at the Defense
Environmental Restoration Program (DERP) Formerly Used Defense Sites (FUDS).

2.2 Study Objective

The objective of this study is to conduct an EE/CA for the former CCATF as stipulated in the
SOW in order to determine appropriate corrective actions in areas of greatest OEW/UXO risk to
the public. To accomplish the EE/CA goals, sampling and data collection were conducted at

80 representative sites to determine or classify specific sites contaminated or potentially
contaminated with OEW/UXO and to estimate the type and density of OEW/UXO contamination.
This EE/CA focuses on conventional OEW/UXO risks requiring NTCRAs within the boundaries
of the former CCATF, with the primary concentration placed on the portion of the former
CCATF that is now known as Croft State Park.

2.3 Project Organization

The project team consisted of the USACE, Charleston District, life cycle project manager; the
USACE, Huntsville Division, technical manager; and the USACE contractor, ESE. Figure 2-1 is
a project organization chart that was originally presented in the Work Plan [(WP), ESE, 1994],
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and is revised to include personnel that completed this project. CEHND was informed of all key
personnel changes made throughout the project.

2.3.1 ESE used two subcontractors to complete the EE/CA field sampling activities. The
OEW/UXO geophysical surveys, excavation of geophysical anomalies, and UXO venting/
destruction and disposal were performed by and Explosive Ordnance Disposal Technology, Inc.
(EODT) of Oak Ridge, Tennessee. Dr. Robert Powell, a local botanist and long-time resident of
the Spartanburg area, was contracted to perform inspections of the proposed sampling grids prior
to the vegetation clearing. The purpose of Dr. Powell’s involvement was to minimize disturbance
and prevent destruction of the sensitive growth areas within Croft State Park.

2.4 Public Affairs
2.4.1 Coordination

USACE, Charleston District, has the overall responsibility for public affairs on this project. The
following protocol was followed during execution of the WP:

1. All communications and contacts with the public were under the direction of the
Charleston District life cycle project manager;

2.  All public information/contacts made during the project were documented and forwarded
immediately to Charleston District; and

3. For public meetings, ESE assisted in the coordination of the meeting and maintained
records as requested by CEHND.

2.4.2 Public Meeting

Key personnel from the Charleston District, CEHND, ESE, and EODT, including the respective
life cycle and technical/project managers, conducted a public meeting on August 30, 1994, to
inform the public of the impending field effort. Several landowners from the Spartanburg
community and the former CCATF area were present for the meeting. A transcript of this
meeting is on record with CEHND.

2.4.3 Media Day

Media day was conducted on October 19, 1994, at the former CCATF to provide the local media
with the opportunity to learn about the nature of the project and the work being performed during
the field effort. The event was managed by CEHND at the direction of the Charleston District.
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Local television stations (Channels 4 and 7), the regional newspaper, and radio personnel
participated in the media day activities. Representatives from the Charleston District, the CEHND
project manager, a CEHND safety specialist, a CEHND public affairs specialist, and the ESE
project management team were also in attendance to support the briefing.

2.5 Report Organization

This report summarizes previous site work and documents the work performed during the EE/CA
process under this delivery order, including the sampling effort. The report describes field
activities performed at the site, the nature and extent of anomalies found, materials encountered
during surface and subsurface sweeps/clearance, risk reduction alternatives developed for
additional NTCRAs, technical comparison and cost analysis for alternatives, and recommendations
for further actions derived from the EE/CA process.
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3.0 Site Characterization
3.1 Site Description and Background

3.1.1 Geographic Location

The former CCATF covers approximately 19,000 acres and lies south of Spartanburg in
Spartanburg County, South Carolina. Figure 3-1 shows the location and boundary of the former
CCATF.

3.1.2 Military History

3.1.2.1 Camp Croft was established in January 1941 as an army training facility. The camp
consisted of two general areas: a series of training, firing, and impact ranges (16,929 acres); and
a troop housing {(cantonment) area with attached administrative quarters (1,700 acres). The firing
ranges at the former CCATF consisted of pistol, rifle, machine gun, mortar, anti-aircraft, and
anti-tank ranges. OEW/UXO that may be encountered at the former CCATF include: .30-caliber
(cal) and .50-cal smal! arms rounds; 20-millimeter (mm) hand and rifle smoke, tear gas, and
incendiary grenades; 60- and 81-mm high explosive (HE) practice, smoke, tear gas, and
illumination mortar rounds; and 2.36-inch high explosive anti-tank (HEAT) smoke, incendiary,
and practice rockets. The former CCATF also contained a gas chamber/gas obstacle course area
(163 acres) where realistic chemical warfare training was conducted, and a practice grenade court
(119 acres).

3.1.2.2 In 1947, the entire acreage of the former CCATF was declared surplus by the War
Assets Administration. By 1950, the Army sold the land in pieces to organizations and businesses.
This sale also included the transfer of 7,088 acres of land to the South Carolina Commission of
Forestry for the creation of Croft State Park. The remaining acreage has been converied to
residential housing, churches, and industrial and commercial businesses. The gas chamber and gas
obstacle course have been removed, and no evidence of past chemical training is found at the site.

3.1.3 Environmental Setting

The following sections reference information gathered from the Archive Search Report (USACE,
1994} and the Croft State Park Management Plan (South Carolina Department of Parks,
Recreation, and Tourism). The referenced author, Terry A. Ferguson, provides the geologic detail
at Croft State Park in the Croft State Park Management Plan.
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3.1.3.1 Geology

Croft State Park is underlain by Paleozoic age metamorphic and igneous rock (Ferguson, 1988).
Two distinct rock belts, the Inner Piedmont Belt and the Kings Mountain Belt, lie within
Spartanburg county and trend northeast to southwest, bisecting the park.

3.1.3.1.1 The Inner Piedmont Belt underlies the western portion of the park. It is comprised
mainly of biotite and granitic gneisses, with several other types of igneous rock and igneous
intrusions. Outcrops of igneous intrusions in this belt primarily occur as undeformed granite and
diabase dikes along a northeast to southwest trending line in the northwest portion of the park. A
diabase dike also outcrops in the vicinity of one of the granite outcrops.

3.1.3.1.2 The Kings Mountain Belt underlies the eastern portion of the park and is comprised of
pegmatite and diabase dikes. The pegmatite dikes lie in the northeast portion of the park, and the
diabase dikes lie in the southeast-central portion of the park. Diabase dikes of Mesozoic age lie
within the park and are underlain by the Pacolet granite. A diabase dike lies along the eastern
edge of the park.

3.1.3.1.3 The easternmost portion of the park is underlain by granite of Devonian age associated
with the Pacolet Mills pluton. The granite is reported as metacrystic, biotite-rich, and
granodioritic in composition.

3.1.3.1.4 The Inner Piedmont Belt and the Kings Mountain Belt are separated by the Kings
Mountain Shear Zone. These Late Paleozoic age rocks are assigned to the Battleground
Formation. The Battleground Formation includes low- to medium-grade metamorphic, volcanic
and sedimentary rocks. It includes manganiferous mica schist with concordant layers of gondite,
and trends northeast to southwest across the east-central portion of the park.

3.1.3.2 Soils

Native soils in the study area are saprolitic. Saprolite is formed from rock that has been subjected
to chemical weathering. Overlying layers of weathered residual bedrock known as saprolite (red
clay) range from a few feet thick to more than 100 feet (ft) thick. Median thickness is 50 to 60 ft.
Saprolite depth varies from 20 to 400 feet below land surface (ft-bls).

3.1.3.2.1 A soil survey conducted in 1968 by the Soil Conservation Service (Croft State Park
Management Plan) shows 53 different soil types in the park. Most of the soils are eroded, and
land is gullied as a result of previous land uses. The soil survey listed 19 different areas that
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feature gullies; some feature one or two large gullies, while others feature an expanse of several
acres with a series of small gullies.

3.1.3.2.2 Much of the erosion took place when cotton farming was an active enterprise. More
occurred when portions of the area were used for military training as part of Camp Croft.
Encroaching forest slowed erosion in the late 1940s, stabilizing most of the gullies. Colonization
by shortleaf pines also improved soil moisture retention and added organic material to the soil.

3.1.3.2.3 Most of the severely eroded soil lies in the former cantonment area in the northwestern
pottion of former Camp Croft. Cataula clay loam with a 2- to 15-percent slope and mixed alluvial
land overlies the area. Congaree soil traverses the northwest area of the park and lies in the far
northern portion of the former cantonment area and in the central portion of the park. The
floodplain banks of Fairforest Creek also consist of Congaree soils. Eroded Madison sandy loams
with a 15- to 25-percent slope comprise the remaining area.

3.1.3.2.4 The northern portion of Croft State Park is comprised of Madison sandy loams with a
15-to 25-percent slope (eroded soil). Madison clay loam with a 15- to 40-percent slope also lies in
the northern portion of the park (severely eroded soil). Eroded soil types including the Cataula
clay loam, with a 2- to 6-percent slope, sparsely occur in the northern portion of the park.
Moderately gullied land lies in the north-central portion of the park and holds friable materials
and 10- to 40-percent slopes.

3.1.3.2,5 The remaining portion of the park consists of eroded and severely eroded soils in the
vicinity of Lake Johnson and Lake Craig. Moderately gullied land consisting of Congaree soils
lies in the southwestern portion of the park along Fairforest Creek’s floodplain.

3.1.3.3 Weather

The Spartanburg County climate is considered temperate, and rainfall is well-distributed
throughout the year. The prevailing winds are from the southwest, but blow from the northeast in
late summer and early fall. Average wind velocity is about 8 miles per hour. The average annual
relative humidity is approximately 70 percent. Rainfall ranges from 1/10-inch (approximately

76 days per year) to 1 inch (approximately 14 days per year). The highest yearly rainfall recorded
is 73.93 inches in 1929. Warm weather generally lasts from May into September, with few breaks
in the heat during midsummer. Most summers have one or more days when the temperature
exceeds 100 degrees Fahrenheit. Winters are mild and relatively short, with approximately

60 days at freezing temperatures or below,
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3.1.3.4 Water Resources

Two major surface water features, Lake Johnson and the Lake Craig, lie in Croft State Park and
were formed by the construction of a dam in 1951. Lake Craig, the larger lake, covers
approximately 150 acres and lies in the south-central portion of the park. Lake Johnson covers
approximately 75 acres and lies just north of Lake Craig. Fairforest Creek runs along the
southern boundary of the park. Drinking water is not believed to be obtained from Lake Johnson
or Lake Craig. Farmers in the former Camp Croft area are believed to have water wells used to
irrigate crops and livestock. A well survey would identify potential water sources in the area.

3.1.3.5 Physiography and Surface Water Drainage

Croft State Park elevations range from 210 to 225 ft national geodetic vertical datum (NGVD) in
the northwestern portion of the park in the former cantonment area. A gradual change in
topographic relief occurs in the remaining portion of the former Camp Croft, with elevations
ranging from 180 to 255 ft NGVD. Surface water drainage is primarily from the topographic high
to lower elevations into the surface water features. Surface water features identified at former
Camp Croft include Fairforest Creek, Kelsey Creek, Thomson Creek, Lake Craig, and Lake
Johnson.

3.1.3.6 Groundwater

The saprolite unit within Croft State Park contains a heterogeneous mixture of sand, silt, and clay
with an approximate hydraulic conductivity of 10 to 107 cm/sec. The Hornblende Gneiss
Bedrock beneath the saprolite has an estimated permeability greater than 10° cm/sec. The
saprolite and bedrock units are considered to be interconnected and make up the aquifer in this
region.

3.1.3.6.1 Groundwater depth in the southwest section of Croft State Park (near the county
landfill) is 20 to 30 ft-bgs. The saprolite in this area has a potential yield of 72,000 gallons per
day, versus 201,600 gallons per day for the bedrock unit. No groundwater data was made
available for other areas of the park.

3.1.4 Records Review
In 1994, the USACE, Rock Island District, conducted a site inspection (SI) and archives search of

the former CCATF. The final report, dated April 1994, outlined the nature and degree of
OEW/UXO contamination to be found at the former CCATF. This report listed the ordnance that
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may be found at or below the surface. This report also stated that the gas chamber and gas
obstacle course no longer exist, and that no historical evidence was found to document or confirm
the presence of chemical ordnance since site closure. The report did state, however, that based on
the nature of the former CCATF training mission, the potential for chemical ordnance or chemical
contamination of the soil does exist. It is believed that chemical training during that period would
have involved the use of tear agents as training chemicals.

3.2 Previous Investigations

3.2.1 1984 Site Survey of Former CCATF

In 1984, the Charleston District conducted a site survey of the former CCATF. This study
concluded that the "potential for unexploded and dangerous bombs, shells, rockets, mines and
charges either upon or below the surface” existed at the former CCATF (USACE, 1994). The
report recommended that a follow-up investigation be performed ai the former CCATF.

3.2.2 1990 Site Screening Investigation

In 1990, a report by the South Carolina Bureau of Solid and Hazardous Waste Management,
Department of Health and Environmental Control, documented a site screening of a domestic
landfill with groundwater quality analyses of surrounding monitor wells located near the former
CCATF (USACE, 1994). The landfill is reported as being used for domestic waste and was first
used in 1971. No records were available to indicate any use of this landfill by the U.S.
Department of Defense (DOD) or the existence of any previous U.S. Army landfill at this site.

3.2.3 1991 Preliminary Assessment

In 1991, USACE, Charleston District, conducted a Preliminary Assessment Study (PA) of this
site (USACE, 1994). The study was conducted in response to the 1984 site survey
recommendations for additional investigation on the former CCATF. The PA determined that the
site was eligible for further investigation under the DERP for FUDS. The study also determined
several site locations where drums were placed inside wells during the military closure procedures
conducted at the site. The report generated by this assessment did not indicate the presence of soil
or groundwater contamination due to medical waste, ordnance, or chemical weapons.
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3.2.4 1994 Environmental Assessment for the EE/CA

In 1994, the Charleston District performed an Environmental Assessment (EA) of the former
CCATF for the EE/CA. The purpose of the EA was to evaluate water quality, measure the
presence of hazardous and toxic waste, identify threatened or endangered species, and identify
cultural resources present on the former CCATF. In addition, the EA investigated the probable
impact of the EE/CA for land disruption, noise, water and air quality, flora, wildlife, fishery,
threatened or endangered species, and cultural resources on the former CCATF. The EA
concluded that the EE/CA did not constitute a major federal action significantly affecting the
quality of human health or the environment. The EA is included as Appendix B.

3.3 EE/CA Field Investigation
3.3.1 Selection of Sampling Sites

The WP (ESE, 1994) specified that eighty 100-ft by 200-ft sites (grids) would be investigated.
Sixty of these grids were identified on a U.S. Geological Survey (USGS) map, included in the
WP. The remaining 20 grids were to be reserved for later selection in the field to expand
investigation coverage in confirmed (during this investigation) or suspected impact areas not
previously identified. Figure 3-2 is the sampling grid location map presented in the WP, revised
to include additional grids added in the field during the investigation. The rationale used for
selection of the grid locations (see WP, Section 3.3) is summarized below.

3.3.1.1 The archive search report (ASR) identified four areas at the former CCATF with either
confirmed or potential OEW/UXO presence (USACE, 1994). These areas include the Training
Range Impact Area (TRIA) (confirmed), the Gas Chambers and Gas Obstacle Course Area
(potential), the Cantonment Area (potential), and the Grenade Court (potential), and are shown in
Figure 2-1 of the WP. In addition, there were two reported OEW findings outside these areas.
Based on the data presented in the ASR and the May 18, 1994, through May 20, 1994, site visit
conducted as part of this delivery order, ESE and EODT, in consultation with USACE, selected
57 representative sampling locations within the TRIA and three locations outside the impact area.

3.3.1.2 The remaining 20 grids were reserved for selection during the field investigation to
expand investigation in areas where perimeter grids were determined to contain significant
anomalies, and to investigate new areas that may be discovered through new sources.
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3.3.1.3 The method used to locate the TRIA grids incorporated the following information:

1. The names and locations of the individual infantry training ranges as identified in the
ASR;

2. The types of munitions that were likely used at each training range as identified in the
ASR;

3. The probable downrange distances from the firing line where OEW/UXO was likely to be
present for each class of munitions, at each training range, as identified in the ASR and
input from EODT; and '

4, The location and type of munitions that have been found at the former CCATF, as
identified in the ASR.

3.3.1.4 Table 3-1 provides a description of the training ranges and the types of munitions that
were initially believed to have been used. The table also provides an estimate of the maximum
and most probable projectile distances for the different munitions. The most probable distance
from the firing range was selected to define the most likely areas where OEW was believed to be
located. Table 3-2 provides a description of the specific types of munitions that were either
confirmed or suspected to have been used at the former CCATF. It should be noted that findings
during the EE/CA sampling confirmed that other munitions, including 37mm and 57mm rounds,
4 2-inch mortars, and 105mm Howitzer rounds, were used,

3.3.1.5 Figure 3-2 shows the sampling grids where OEW/UXO was believed to be present.
These grids represented the proposed limits of the geophysical investigation and were based on
the areas that were evaluated as most litkely to contain OEW. However, since detailed information
regarding the actual munitions that were used at the TRIA was not available, ESE based the
locations on the following criteria:

1. The grid selections considered the likely degree of injury and risks associated with
specific munitions. For example, the risk of injury to non-trained personnel due to
exposure to a mortar shell or incendiary shell is greater than the risk of injury due to
exposure to .22-, .30-, or .45-cal ammunition. Therefore, the proposed grids were
selected at locations where the most dangerous OEW/UXO was believed to be present.
Training Ranges 1 through 3 and S through 8 (shown on Figure 3-2) were believed to be
former light and small arms training ranges, and therefore were not included as sampling
grids.

2. The proposed locations for geophysical investigations were believed to encompass areas
within the training range "fans" where OEW/UXO was likely to be present. However,
ESE considered the placement of these grids as somewhat arbitrary. If subsurface
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Table 3-1. Firing Ranges at the Former CCATF

R e ST Estimated Munitions Estimated Maximum | ~ Probable Range
- No. .~ Description of Firing Range ' Used: - ' Range (yds) S e (yds)
1. Rifle - Auto Rifle - 200- 300 yds .30 and .45 cal 2,500 and 5,500 1,000 to 3,000
Small Arms Ammunition (SAA)
2. Rifle - Auto Rifle - 200 - 300 - 500 yds (SAA) .30 and .45 cal 2,500 and 5,500 1,000 to 3,000
3 Landscape Target - 600 ft (9 sets) (SAA) .30 and .50 cal 2,500 and 7,200 1,000 to 4,000
4. AA Miniature Range - 1,080 ft (3 sets) (SAA) .50 cal, 20 mm 2,500 and 5,000 1,000 to 3,000
5. Pistol - 660 ft (120 targets) (SAA) .22, .30, and .45 cal 2,500, 3,500, and 1,600 1,000 to 2,500
6. 1,000-Inch Machine Gun Range - 1,400 ft .30 and .50 cal 2,500 and 7,200 1,500 to 2,500
(SAA)
7. Rifle - Auto Rifle - Field Targets (SAA) .22 and .30 cal 2,500 and 3,500 1,000 to 2,000
8. Machine Gun - Field Targets (SAA) .30 and .50 cal 2,500 and 7,200 1,000 to 3,000
9, 60- and 81-mm Mortar (Mortars) see Table 4-2 4,500 500 to 3,000
10. 1,000-Inch AT (Grenades, Rockets) Rifle grenades 500 to 3,500 200 to 1,500
11. Moving Target AT (Grenades, Rockets) Rifle grenades 500 to 3,500 200 to 1,500

Source: USACE, 1994.

P/FUDS/CROFT/EECA-NEW.H/ 10/05/95

Environmental Science & Engineering, Inc.




Camp Croft EE/CA

. Table 3-2. Types of Munitions (Confirmed and Potential) Used at the Former CCATF

.22-Cal
Long Rifle Ball Cartridge Fragmentation, MK2 HE Shell, M49A2 AT 2.35 Inch
Practice, M21 Practice Shell, M50A2 AT 2.35 Inch,
30-Cal Offensive, MX3A2 WP Smoke Shell, M302 M6
Subcaliber Cartridge, M1925 | WP Smoke Rifle, M19 Illuminating Shell, M83A1 | Practice AT
Carbine Ball Cartridge, M1 Colored Smoke Rifle, M22 | Training Shell, M69 2.36, M7
Ball Cartridge, M2 Fragmentation Projection Training Shell, M68
Armor Piercing Bullet, Adaptor, M1
M2 M43A1 Chemical Projection HE Practice Shell, M43A1
Tracer Bullet, M1 Adapter, M2 HE Shell, M56
Tracer Bullet, T10 WP Smoke Shell, M57
Incendiary Bullet, M1 HE Shell, M43
High Pressure Test HE Practice Shell, M44
Cartridge, M18 HE Practice Shell, M45
High Pressure Test Chemical Shell, M57
Cartridge, M1
Carbine Tracer Buflet, M16
Grenade Cartridge, M6
Rifle Grenade Cartridge, M3

. .45-Cal
Ball Cartridge, M1911

Tracer Bullet, T30
High Pressure Test
Cartridge, M1

.50-Cal
Ball Cartridge, M2
Armor Piercing Bullet, M2
Tracer Bullet, M10
Tracer Bullet, M10
Tracer Bullet, M17
Tracer Bullet, M21
Incendiary Bullet, M1
Incendiary Bullet, M23
High Pressure Test
Cartridge, M1

22-mm
HE-I Cartridge, MK1
Ball Cartridge, AP-T, M75

Source: USACE, 1994,
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anomalies were detected at the edge of a specific grid, ESE may justify an additional
grid in the direction of the detected anomaly to ensure that the limit of the anomalies has
been reached.

3. The individual grids were positioned in a regular, repeating pattern to facilitate the
possibitity of detecting OEW and obtaining a representative sampling of the areas to be
evaluated. However, if field conditions warranted a modification of the locations (e.g.,
topography, evidence of aboveground OEW), ESE notified CEHND and conducted the
geophysical investigation in accordance with the direction from CEHND.

3.3.1.6 Following the methodology and criteria described previously, the grids were selected
within the fans for Ranges 4, 9, 10, and 11 (see Figure 3-2).

3.3.2 TRIA Sites
3.3.2.1 Grids 1 through 48, 56, and 57

These grids were placed within the fans of Ranges 9 through 11. These ranges were used for
60mm and 81mm mortars and anti-tank rockets with probable ranges up to 3,000 yards.

3.3.2.2 Grids 51 through 55

These grids were placed within the range fan for Range 4, the AA Miniature Range. Although the
use of this range was reported to be small arms, the confirmed findings of a 60mm illumination
mortar round and mortar fins approximately 4,000 to 4,500 ft downrange suggest the possible use
of Range 4 as a mortar range, making it an area warranting investigation.

3.3.2.3 Grids 49 and 50

These grids were placed in the area of the Croft State Park swimming pool, and were established
based on confirmed OEW findings in the area (USACE, 1994).

3.3.3 Non-TRIA Sites

Three grids outside the TRIA were placed. Grids 58, 59, and 60 were located within the former
CCATF boundary but outside the Croft State Park Boundary, and required obtaining
rights-of-entry prior to site investigation. Rights-of-entry were obtained by USACE, Charleston
District for Grids 58 and 59. However, a right-of-entry was not obtained for Grid 60.
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3.3.3.1 Grids 58 and 59

Grids 58 and 59 were placed to investigate an area of a reported grenade finding. Residents in the
area relayed an incident of a grenade being found "near where the sewer line crosses Highview
Road just to the south of the former CCATF cantonment area" (USACE, 1994). Because this area
is close to a residential area, it was selected for investigation.

3.3.3.2 Grid 60

Grid 60 was placed to investigate an area where a confirmed 60mm illumination mortar round
was found (USACE, 1994).

3.3.4 Other Sites

Grids 61 through 88 were selected and located in the field. Grids 61 and 62 are located at Red
Hill, an area for which a time-critical removal action (TCRA) was in process as a result of
confirmed findings of 105mm howitzer rounds. These two grids are within the former CCATF
boundary but outside Croft State Park.

3.3.4.1 Grids 63 through 80 were placed in the vicinity of the park office. This area became
suspect (and later was confirmed as an impact area) when a park visitor discovered a 60mm
mortar round protruding from the ground.

3.3.4.2 Grid 81 is an irregular-shaped area located just north of Grid 44 and west of Grid 43. It
was so placed following confirmed findings of two 60mm HE mortar rounds in Grid 43.

3.3.4.3 Grid 82 was placed along Henningston Road, just to the west of Grids 51 through 55.
This grid consists of single magnetometer sweep lanes (5 ft wide) that extend perpendicularly
from Henningston Road to the north and south sides. The lanes are spaced evenly, approximately
50 ft apart. This grid was selected as an attempt to confirm the suspected location of a mortar
impact area. A small portion of this grid extends north across Henningston Road onto private

property.

3.3.4.4 Grid 83 was investigated as a possible practice "minefield" area. Grids 84 through 86
were selected and investigated due to reported findings of grenades. Grids 87 and 88 were
additional grids investigated at Red Hill at the direction of CEHND.
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3.3.5 Sites Not Investigated

Of the 60 grids identified in the WP, several were not investigated. Because no OEW was
discovered in adjacent grids, and with concurrence from CEHND, Grids 1 through 4 and 48 were
not investigated. Based on the findings in Grids 51, 53, and 55 (confirming that these grids are
located in an impact area), Grids 52 and 54 were eliminated from further investigation at the
direction of CEHND. Grid 60 is located on private property and required a right-of-entry, which
was not obtained.

3.3.6 Investigative Methods and Procedures

The field investigation activities for the EE/CA project included conventional OEW/UXO
geophysical sensor survey methods, OEW/UXQ excavation and removal as necessary, and
OEW/UXO removal/disposal procedures. No chemical warfare materiel (CWM) was discovered
during these field investigation activities. Site maps were prepared depicting the information and
data collected at each sampling site. These methods and procedures are described in this section.

3.3.6.1 Field Sampling Methodology

All EE/CA field investigations were performed at the direction and in accordance with methods
approved by CEHND. In accordance with the approved WP (ESE, 1994), sampling grids were
brush-cleared and investigated using magnetometers to detect suspect OEW/UXO. The WP did
not specify the method for selection of the suspect OEW/UXO hits (anomalies) to excavate and
identify. Several methods were employed. The initial method (Methodology A) was approved on
October 27, 1994, by the CEHND Safety Office and CEHND technical project manager. Under
this method, each sampling site was cleared of brush and surveyed with magnetometers, and all
anomalies were flagged. A preselected number of anomalies were excavated, depending on the
total number of anomalies recorded within the sampling grid. Methodology A is described in
Section 3.3.6.2.

3.3.6.1.1 A revised approach (Methodology B) was implemented on November 9, 1994, This
method was based on input from the CEHND field safety representative and approved by the
CEHND Safety Office and the CEHND technical project manager. The revised approach was
based on performing limited magnetometer surveys within each sampling grid combined with a
100-percent sampling of anomalies at less than 2 feet below ground surface (ft-bgs). Methodology
B is described in Section 3.3.6.3.
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3.3.6.1.2 In addition to these two approaches, several sites were investigated with varying
methods at the direction of CEHND. These other methodologies are described in Section 3.3.6.4.

3.3.6.2 Methodology A

Under Methodology A, the entire area of each sampling grid (100 ft by 200 ft) was surveyed with
magnetometers. All anomalies were recorded and flagged. A preselected number of anomalies
were then investigated (excavated). The number of anomalies excavated was predetermined in
accordance with the schedule presented below. Grid maps showing the location of anomalies and
logs recording the description and depth of investigated anomalies were prepared for each site.
The number of anomalies selected for investigation is outlined in the following:

Number of Anomalies Number of Anomalies
Recorded in Grid to Excavate
1-100 ALL
100-1000 100 + 10 percent of excess over 100
1000 (or more) 200

3.3.6.2.1 At sites for which less than 100 percent of the anomalies were to be investigated (i.e.,
sites where more than 100 anomalies were recorded) and there was no reason to suspect one
portion of the grid to be more likely to contain OEW/UXO than other portions, the selection of
anomalies to investigate was evenly distributed throughout the grid. Judgement was made based
on what was found or suspected. If it became obvious or apparent that OEW/UXO was
concentrated in a particular portion of a site, the intrusive activity was focused on that portion of
the site. Methodology A was implemented at sampling Grids 5, 18, 51, 53, and 55.

3.3.6.3 Methodology B

Under Methodology B, the entire sampling grid (100 ft by 200 ft) was marked (staked). Seven
lanes, each corresponding in width to one magnetometer sweep (5 ft) and corresponding in length
to the width of the grid (100 ft), were sampled. The seven lanes were spaced at rows 1, 7, 13,
20, 27, 34, and 40. Brush clearing was limited to these seven rows. Each row was then surveyed
with a magnetometer, and anomalies were excavated as they were detected. All anomalies were
excavated.

3.3.6.3.1 The rationale for the adoption of Methodology B was to reduce field investigation time.
Methodology A required that brush clearance and magnetometer surveying be conducted across
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the entire grid. Methodology B, however, limited brush clearance and magnetometer surveying to
seven lanes, or approximately 18 percent of the grid area. Methodology B was implemented at
sampling Grids 6 through 17, 19 through 47, 49, 50, 56 through 59, and 63 through 73.

3.3.6.4 Other Methodologies

Variations of Methodologies A and B were tailored to individual EE/CA sampling grid
considerations. They included sample grids of various shapes other than the typical 100-ft by
200-ft rectangle and employed random and partial sampling as well as 100-percent sampling of
anomalies. These other methods were employed at sampling Grids 74 through 88.

3.3.6.5 Brush Clearance

Most EE/CA sampling sites were heavily vegetated and required some degree of clearing prior to
conducting geophysical surveys. Brush and trees (less than 3 inches in diameter) were cut to
permit passage of the magnetometer and eliminate interferences with OEW/UXO sampling
operations. Dr. Robert Powell, a local botanist familiar with the species found in Croft State
Park, was onsite to assist in the identification of protected or sensitive species prior to vegetation
clearance.

3.3.6.6 Geophysical Surveys

Grid corners were located by EODT personnel and marked with wooded stakes labeled A, B, C,
and D. The grid was then subdivided into 40 lanes, each 5 ft wide, along the 200-ft grid line axis.
Under Methodology A, the equipment operator walked the sampling lanes sweeping a
magnetometer from side to side at a constant height above ground level. Red pin flags were
placed at each anomaly detected,

3.3.6.6.1 Under Methodology B, the equipment operator surveyed only seven of the 40 lanes,
and anomalies were investigated as detected. The number and location of anomalies investigated
were recorded by the EODT team leader in tabular format on survey grid maps. Appendix C
contains the survey grid maps and tables for each grid.

3.3.6.6.2 Each magnetometer field unit was calibrated twice daily, prior to and after collecting
data, to ensure accuracy and consistency in data collection. Calibration consisted of operational
and functional tests of the magnetometer. The Schonstedt GA-72 CV magnetic locator was the
magnetometer model used at each grid. A complete explanation of the operation of the instrument
is included in Appendix D.
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3.3.6.7 OEW/UXO Identification

Any observed or suspected surface or subsurface OEW/UXO encountered during the sampling
activities were recorded on the grid survey maps. Only UXQ specialists were allowed to handle
OEW/UXO items in accordance with the SSHP and the demolitiénfdisposal standard operating
procedure (SOP) (WP, Appendices D and E). The team leader evaluated all encountered and
suspected UXO and determined if the work planned for the area could safely continue or what
acttons must occur prior to commencing OEW/UXO handling and disposal efforts. Such
recommendations were made immediately to the senior UXO supervisor, who contacted the onsite
ESE site manager and CEHND safety representative to determine the appropriate course of
action.

3.3.6.8 OEW/UXO Access and Excavation

Onsite personnel were allowed to access a sampling grid for excavation of OEW/UXQ items only
after an exclusion zone was established and all preparatory actions required in the Demolition/
Disposal SOP were completed. Rights-of-entry agreements from property owners were obtained
for those areas on private property designated as sampling grids. All access activities onto
subsurface OEW/UXO targets to perform identification and to determine the need for detonation
were performned by the UXO specialist under the direct supervision of the senior UXO supervisor.
Only UXO-qualified personnel were atlowed to perform UXO access procedures.

3.3.6.8.1 Manual or equipment methods (e.g., hand tools) as specified in the demolition/disposal
SOP were used to perform all excavation activities. Soil removed from the disposal area was
stockpiled in the immediate area for later backfilling of excavations.

3.3.6.9 Quality Assurance (QA)/Quality Control (QC)

A QA/QC program was designed to ensure that consistent procedures were used to operate and
calibrate survey equipment, collect data, and record conditions under which these data were
collected. The QA/QC program is described in detail in Section 4.0 of the WP.

3.3.6.9.1 A project systems QA audit was performed by the project QA officer on October 12,
1994, at the start of the project, to ensure compliance with the project QA plan and field activity
procedures and to ensure the quality of all data outputs from the EODT and ESE project team.
Day-to-day field QC management was performed by the ESE site manager to ensure QC
procedures were followed in the project performance. Daily reports were also prepared by the
ESE site manager summarizing the daily field activities, communications, and safety issues. A
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typical daily report is included as Appendix E. A complete set of the daily reports are contained .
in the Monthly Progress Reports dated November 9, 1994, through February 9, 1995 (ESE).

3.3.6.10 OEW/UXO Accounting

A detailed accounting of all OEW/UXO materials, including shrapnel, non-metallic debris, and
EOD explosives expended in disposal of UXO items, was completed in accordance with WP
requirements. The ordnance accountability log is included in Appendix F.

3.3.6.11 OEW/UXO Disposal

All UXO items were detonated in place with the exception of a practice grenade that was found
on private property on sampling Grid 84 and a 60mm HE mortar round that was "dug up" by a
park visitor and handed over to the park rangers. A more detailed discussion of these actions is
included in Section 3.3.7, Field Investigations and Findings. No UXO items were transported
offsite for disposal.

3.3.6.11.1 Disposal of Metal Debris

Inert OEW items, including all OEW metallic debris, shrapnel, and fragments, were collected, .
transported to the field operations center, and stored in a former ammunitions storage bunker. The

bunker was secured with double locks and other security measures to meet requirements and to

prevent access by the public. Metallic debris were disposed of through a local civilian scrap

dealer. A copy of the OEW Certificate of Disposal is included in Appendix F.

3.3.6.12 Safety Procedures

All field activities were performed in accordance with the SSHP, located in Appendix D of the
WP (ESE, 1994). USACE Safety Concepts and Basic Considerations for UXO was included in
Appendix C to the WP (ESE, 1994b).

3.3.6.12.1 Safety checks were performed daily. The site safety officer inspected one or more of
the field teams, checking supplies, equipment, signage, and proper use of personal protective
equipment (PPE). Safety checks included weekly vehicle maintenance and safety inspections.
Problems identified by the site safety officer were immediately corrected.

3.3.6.12.2 The site safety officer conducted daily site safety briefs. Items discussed included, but
were not limited to: UXO and OEW, chemical safety, first aid/CPR, communications, physical
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hazards, biological hazards, vehicle safety, PPE, visitors to the site, and site artifacts. Each week,
one specific item was discussed in more detail.

3.3.7 Field Investigations and Findings

This section discusses the investigations and findings by groups of sampling grids or "ordnance
opetable units" {(OOUs). The WP (ESE, 1994) did not specifically group grids, other than to
characterize them as TRIA and non-TRIA sites. Subsequently grids were grouped into OQUs
primarily based on land use, proximity to adjacent grids, and OEW/UXO types.

3.3.7.0.1 The OQUs were developed to facilitate the development and evaluation of removal
alternatives for the OEW/UXO-contaminated areas. For the purpose of this study, OOUs are
defined as contiguous areas that have homogeneity of land use and UXO type. Land use varies
generally from recreational within the park boundary to residential, recreational, agricultural, and
industrial outside the park. UXO types include 60mm and 81mm mortars, 105mm projectiles, and
practice hand grenades.

3.3.7.0.2 Six OOUs (1A, 1B, 2, 4, 7, and 8) were defined for Croft State Park, and three OOUs
(3, 5, and 6) were defined for areas investigated outside Croft State Park. Table 3-3 lists these
QOUs, the type of UXO target area (e.g., mortar impact area, grenade field, 105 mm), and the
current or anticipated primary land use applicable to each. Figure 3-3 shows the location of each
OO0U within former Camp Croft.

3.3.7.0.3 Figure 3-3 also indicates "potential OEW sites". Subsequent to the investigation and
under a separate authorization, CEHND directed ESE to obtain and analyze historical aerial
photographs of former Camp Croft to identify potential OEW areas. Photographs from 1944 were
computer scanned and visually reviewed to identify craters and other land disturbances or features
that may indicate a former target or impact area.

3.3.7.0.4 There is general agreement between the location of these areas and the OQU areas.
However, additional potential OEW areas exist outside the OOUs. These areas are not addressed
in this EE/CA but will be further evaluated and CEHND will determine what additional
investigations or actions are appropriate as part of a continuing EE/CA process at former Camp
Croft.

3.3.7.0.5 The following discussions summarize the investigations within each OOU and identify
the types of OEW/UXO discovered. Appendix C contains survey maps prepared for each
sampling grid. Each map is accompanied by a table that describes the anomalies investigated,
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Table 3-3. Ordnance Operable Units

Croft State Park:"

_ Cumnt or Am:clpated Future Land Use Actmnes

Ordnance Operable Horseback | - :
Unit/Grids UXO Type .- Hiking Riding" | Camping | Construction
OQU1A/1-41,46-48, 56, 57 —— v v - -
O0OU1B/42-45, 81 60/81 mm mortar v Ve - --
O0U2/51-55, 82 60/81 mm mortar v v v .
00U4/49-50 - v v - .-
0OQU7/63-80 60/81 mm mortar v v v v
0O0UuUs/83 - g v - -
Private Property
: Tree
. Hunting ~ | Residential Farming Construction
00U3/84-86 Practice Grenades -- v -- -
00U5/58-59 Practice Grenades -- v -- --
00U6/61,62,87,88 105 mm v -- v v
Projectiles
Source: ESE.
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including number of pieces, type of fuze, type of fill, depth, and the state of degradation. Daily
field reports completed by the ESE site manager during the EE/CA field investigation period are
on file at the ESE office in Gainesville, Florida, and at the CEHND office in Huntsville,
Alabama.

3.3.7.1 Ordnance Operable Unit 1 (A & B)

Ordnance Operable Unit 1 (O0UL) consists of two subunits--OOU1A and OOU1B. OQU1A
includes sampling Grids 1 through 41, 46 through 48, 56, and 57. It is located within Croft State
Park and extends southeasterly from Dairy Ridge Road approximately 1.6 miles into the park.
OOU1A covers approximately 1,020 acres and is almost exclusively wooded terrain with few
horse or hiking trails. There are no authorized picnic or camping grounds within QOU1A.

3.3.7.1.1 OOUIB includes sampling Grids 42 through 45 and 81. It covers approximately

65 acres and is located within and at the southern end of OOU1A. The Lake Johnson/Fairforest
Creek Connector Trail and Croft State Park Road both pass through QOU1B. There are no
authorized picnic or camping areas within OQOUI1B.

3.3.7.1.2 The 51 sampling grids within OOU] were investigated between November 7, 1994 and
January 5, 1995. Figure 34 shows the locations of the grids. Table 3-4 summarizes the
configuration, sampling methodology, anomalies recorded, anomalies investigated, and
OEW/UXO findings for OOU1A and OQUI1B, respectively.

3.3.7.1.3 Findings in this OOU were limited primarily to small arms and 37mm and 57mm fired
rounds discovered in OOU1A, until two 60mm HE mortar rounds were discovered in QOU1B
sampling Grid 43. Additional mortar parts found in OQU1B within sampling Grids 42, 44, and
45 suggested proximity to a former mortar impact area. Working out from Grid 43,
magnetometer surveys were conducted in an attempt to locate the suspected impact area. This
search led the team to a small hilltop west of Grid 43 and north of Grid 44, where numerous
anomalies were detected. This grid was established as sampling Grid 81. Investigation of sampling
Grid 81 confirmed it as a former mortar impact area following the discovery of ten 60mm and
one 81mm mortar rounds. All recovered UXO were detonated in place by UXO-qualified
personnel,
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Table 3-4. OEW/UXO Findings at Former Camp Croft (Page 1 of 5)

SRR 3 Anomalies o
Confipuration ‘Recorded/ . OEW/UXO Findings . . .

Grid W ] Me Investigated .. (quantity in parentheses) "

Ordnance Operable Unit 1A

1 100 x 200 A none' —

2 100 x 200 A none' -

3 100 x 200 A none' -

4 100 x 200 A none' —

5 100 x 200 A 2071110 small arms ammunition, .30-cal (126)

6 100 x 200 B 20720 none

7 100 x 200 B 5/5 none

8 100 x 200 B tlii small arms ammunition, .50-cal (1)

9 100 x 200 B 19/19 small arms ammunition, .50-cal (2)

10 100 x 200 B 43/43 small arms ammunition (.50-cal)/fragments (2)

11 100 x 200 B 36/36 small arms ammunition, .30- and .50-cal (31)

12 100 x 200 B 46/46 37mm round (1), small arms ammunition, .30- and
.50-cal (80)

13 100 x 200 B 40/40 small arms ammunition, .30-cal (47) and .50-cal (1}

14 100 x 200 B 11/11 57mm round (1), small arms ammunition, .30- and
S50-cal 2)

15 100 x 200 B 39/39 small arms ammunition, .30- and .50-cal (33)

16 100 x 200 B 3141 small arms ammunition (27)

17 100 x 200 B 20420 grenade parts (3)/37mm round (1}

18 100 x 200 A 378/127 57mm round (1)

19 100 x 200 B 28/28 small arms ammunition, .30-cal (25)

20 100 x 200 B 14/14 small arms ammunition, .30-cal (8)

21 100 x 200 B 37/37 57mm round (1), small arms ammunition, .30- and
.50-cal

22 100 x 200 B 33 57mm round (1), small arms ammunition, .30- and
.50-cal (2)

23 100 x 200 B 28/28 small arms ammunition, .30- and .50-cal (6)

24 100 x 200 B 26126 37mm round (1), small arms ammunition, .30- and
S50-cal (4)
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Table 3-4. QEW/UXO Findings at Former Camp Croft (Page 2 of 5)

Configuration | Sampling | Recorded/ 1~ =% “: . OEW/UXO Findings

Grid {f) ] Method | Investigated |. ... . (quantity in parentheses)

Ordnance Operable Unit 1A (Continued) . . L

25 100 x 200 B 24724 small arms ammunition, .30- and .50-al (5)

26 100 x 200 B 257125 small arms ammunition, .30- and .50-cal (6)

27 100 x 200 B 29/29 small arms ammunition, .50-cal (3)

28 100 x 200 B 24/24 small arms ammunition, .30- and .50-cal (3)

29 100 x 200 B 19/19 small arms amumunition, .30-cal (4)

30 100 x 200 B 22122 small arms amimunition, .30-cal (16)

31 100 x 200 B 20720 small arms ammunition, .30-cal (1)

32 100 x 200 B 14/14 small arms ammunition, .30- (4) and .50-cal (1)

3 100 x 200 B 10/10 57mm round (1), fragments, small arms ammnition,
.50-cal (1}

34 100 x 200 B 11/11 57mm rounds (4), small arms ammunition, .30- and
.50-cal (3)

35 100 x 200 B 14/14 37mum round (1), 57mm rounds (3), small arms
ammunition, .50-cal (2)

36 100 x 200 B 10/10 37mm rounds (2), small arms ammunition, .30- (1)
and .50-cal (5)

a7 100 x 200 B 777 small arms ammunition, .30-cal (2)

38 100 x 200 B 6/6 small arms ammunition, .30-cal (3)

39 100 x 200 B 52452 none

40 100 x 200 B 8/8 small arms ammunition, .30-cal (1}

41 100 x 200 B 43/43 small arms ammunition, .30- (5} and .50-cal (2),
fragments

46 100 x 200 B 12/12 57mm round (1), small armns ammunition, .50-cal (2)

47 100 x 200 B 5/5 57mm round (1), practice grenade (1)

48 100 x 200 B none' Net investigated

56 100 x 200 B 38/38 37mm (1) and 57mm (2) rounds, small arms
ammunition, .30-cal (19} and .50-cal (5)

57 100 x 200 B 51/51 37mm (2) and 57mm (2) rounds, small arms
ammunition, .30-cal (7)
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Table 3-4. OEW/UXO Findings at Former Camp Croft (Page 3 of 5)

R B " Anomalies o o
Configuration | Sampling | Recorded/.. 'OEW/UXO Findings

Grid (fty“: - |.“Method Investigated (quantity. in parenthéses)

‘Ordnance Opérable Unit 1B o -

4?2 100 x 200 B 63/63 60mm and 81mm mortar parts (2}, small arms
ammunition, .30-cal (9), fragments

43 100 x 200 B §1/81 60mm mortar (2}, 60mm (9) and 81mm (1) mortar
parts, small arms, ammunition, ,30-cal (3) and
S50-cal (1)

44 100 x 200 B 90/90 60mm mortar parts (3), fragments

45 100 x 200 B 13/13 60mm mortar part (1), fragments

81 Irregular other? 3917391 60mm (10) and 81mm (1) HE mortars, 60mm (44)
and 8lmm (22) mortar parts and fragmenis

Ordnance Operable Unit 2+ '+ .. |

51 100 x 200 A 2,553/200 | 60mm HE mortars (4) and fragments

52 100 x 200 A none’ none

53 100 x 200 A 523/142 60mm HE mortars (5) and 81mm mortar part (1)

54 100 x 200 A none* none

55 100 x 200 A 214/111 60rmumn HE mortar (1) and fragments

82 Linear® other 589/589 60mm HE mortars (9), 81mm mortar (1), 60mm
(255) and 81mm (115) mortar parts, small arms
ammunition, .30-cal (2) and fragments

Ordnance Operable Unit 3 _ _ :

84 Irregular B 22222 1 MK-2 hand grenade, practice grenades (11),
grenade parts

85 Irregular B 35/35 none

86 Irregular B 1241124 practice grenades (4) and grenade parts (12)

Ordnance Operable Unitd ©° . S

49 100 x 200 B 17/17 small arms ammunition, .30-cal (3}

50 100 x 200 B 18/18 none

Ordnance Operable Unit§ =% & o

58 100 x 200 38/38 rifle grenade part (1)

59A 100 x 100 4/4 none

598 100 x 100 B 6/6 none
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Table 34. OEW/UXQ Findings at Former Camp Croft (Page 4 of 5)

88 Irregular other’ 42442 fragments

Ordnance Operable Unit 7

63 100 x 200 B 45/45 60mm (7) and 81mm (1} mortar parts, small arms
ammunition, .30-cal (2), and fragments

Configuration |- Sampling | Recorded/ OEW/UXO Findings
Grid “(fty | Method | Investigated (quantity in parentheses)
Ordnance Operable Unit 6 = = = =5 o
61 Linear none* 37210 none
62 Linear none’ 709/0 none
| 87 Rectangular other® 218/218 105mm smoke canisters (9), 60mm (4) and
: 81mm (7), mortar parts, fragments
|
|
|
|
i

64 100 x 200 B 24724 Small arms ammunition, .30-cal (1), and fragments

65 100 x 200 B 17/17 60mm mortar part (1) and fragments

66 100 x 200 B 66/66 60mm HE mortars (3), 60mm mortar parts (39),
fragments

67 100 x 200 B 35/35 60mm HE montar {1}, 60mm mortar parts (8), small
arms ammunition, fragments

68 100 x 200 B 23723 Small arms ammunition, .30-cal (2), and fragments

69 100 x 200 B 1177117 60mm HE mortars (7}, 60mm mortar parts (69),
small arms armmunition, .30-cal (1), and fragments

70 100 x 200 B 18/18 60mm mortar part (1), grenade parts (4), small arms
ammunition, .30-cal (1), and fragments

71 100 x 200 B 192/192 60mm HE mortars (6), 60mm mortar parts (146),
and fragments

72 100 x 206 B 2751275 60mm HE mortars (8) and 60mm mortar parts (208)

73 100 x 200 B 204/204 60mm HE mortar (1), 81mm HE mortar (1), 60mm
{12) and 81mm (120) mortar parts, small arms
ammunition and fragments

74 Linear other® 4/4 fragments

75 Linear other® 1/1 60mm mortar part (1)

76 Linear other® 41/41 60mm (5) and 81mm (9) mortar parts, grenade parts

(12), small arms ammunition, .30-cal (3), fragments

77 Linear other? 171 60mm mortar parts (2}
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. Table 3-4. OEW/UXO Findings at Former Camp Croft (Page 5 of 5)

- | B Anomalics . | . R
| Configuration | Sampling | Recorded/ | OEW/UXO Findings ...
Srd (@) ] Method | Investigated ©(quantity in parentheses)

Ordnance Operable Unit 7 (Continued)

78 Nature trail other® 596/596 Grenade parts (6), small arms ammunition, .30-cal
(44), fragments

79 125 x 705 other® 180/180 Grenade pants (23), small arms ammunition, .30-cal
{44}, fragments

80 100 x 705 other® 36/36 60mm mortar part (1) and fragments

Ordnance Operable Unit 8
83 Irregular other® 16/16 none

For a description of sampling methods see Section 3.3.6, Investigative Methods and Procedures.

Notes: 'These grids were not investigated at the direction of CEHND. See Section 3.3.5 for explanation.
’For Grid 81, magnetic anomalies were investigated in a random pattern encompassing the entire grid.
‘Grid 82 was approximately 2,400 ft long and consisted of single magnetometer sweep lanes extending
perpendicularly out from the Henningston Read, and spaced approximately 50 ft apart,
Approximately 10 percent of grid 82 was sampled.

. *Grid 61 established as three parallel lanes 1,335 ft long, spaced 60 ft apart, bisected at right angles by
two additional lanes spaced 100 ft apart. Lanes were 5 ft wide. No intrusive activities were
performed, as directed by CEHND.

’Grid 62 established as three parallel lanes 1,600 ft long, spaced 120 ft apart. No intrusive activities
performed as directed by CEHND.

Grid 87 is 1,200 by 1,000 fi, with 5 lanes established every 100 ft along the 1,200 ft width of the
grid. .
’Grid 88 is approximately 250 ft wide by 900 ft long; established along a ravine washout,

*Entire sampling grid was surveyed, and all anomalies were investigated.

Source: ESE.
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3.3.7.2 Ordnance Operable Unit 2

Ordnance Operable Unit 2 (OQU2) is located within Croft State Park along Henningston Road,
approximately 0.7 mile from State Highway 295. OOU2 covers approximately 325 acres and is
mostly wooded terrain. It was selected for investigation as a suspect mortar impact area based on
a confirmed finding of a 60mm illumination mortar round. The park service does not maintain
campgrounds or trails within this area. However, because the public has access to the area,
hiking, horseback riding, and camping are assumed to occur in this OOU. Additionally, a small
portion of the QOU located on private property just outside the park boundary is used for
hunting,

3.3.7.2.1 OOU2 includes sampling Grids 51 through 55 and 82. Grids 51 through 55 were
selected in the WP (ESE, 1994). Grid 82 was selected in the field following confirmed findings of
UXO in Grids 51, 53, and 55.

3.3.7.2.2 Investigation of Grids 51 through 55 was performed from October 31, 1994, to
November 8, 1994, UXO was found during the investigation. Within Grids 51, 53, and 55, ten
60mm mortar rounds were found. Based on these findings, the decision was made (and approved
by CEHND) to cance! investigation of Grids 52 and 54, as enough data had been gathered to
confirm the immediate area as a former impact zone, However, it was also suspected that this
impact zone may extend deeper into the park. To test this hypothesis, Grid 82 was established. It
was located along Henningston Road, extended southwest approximately 2,400 ft from Grid 53,
and covered approximately 20 acres. Grid 82 was investigated from January 5, 1995, through
January 11, 1995. Nine 60mm and one 81mm mortar rounds were found in Grid 82, confirming
that the impact zone did extend deeper into the park. All recovered UXO were detonated in place
by UXO-qualified personnel.

3.3.7.2.3 Figure 3-5 shows the locations of the grids. Table 3-4 summarizes the configuration,
sampling methodology, anomalies recorded, anomalies investigated, and QEW/UXO findings for
each grid within QOU2.

3.3.7.3 Ordnance Operable Unit 3

Ordnance Operable Unit 3 (OOU3) is private residential property located immediately north of
Croft State Park and within the former Camp Croft cantonment area. OOU3 was established in
the field following reports from the property owner that grenades had been found on the property
in the past.
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3.3.7.3.1 Investigation of QOU3 was performed between January 11, 1995, and January 18,
1995. Three sampling grids (84, 85, and 86) covering approximately 4 acres were established.
The three grids encompassed the owner’s home and adjacent yard areas.

3.3.7.3.2 The grids were surveyed with magnetometers and all anomalies were investigated.
Findings included 15 practice hand grenades and one MK-2 fuzed fragmentation hand grenade.
The MK-2 grenade was transported to the ESE operations area, where it was temporarily stored
in an onsite magazine and later destroyed along with other ordnance items on January 20, 1995.
The MK-2 grenade made no explosive contribution during detonation and was determined to be
inert. The CEHND onsite safety representative was notified of the findings and the actions taken.

3.3.7.3.3 Figure 3-6 shows the locations of the grids. Table 3-4 summarizes the configuration,
sampling methodology, anomalies recorded, anomalies investigated, and OEW/UXO findings for
each grid within COU3.

3.3.7.4 Ordnance Operable Unit 4

Ordnance Operabie Unit 4 (O0QU4) is located south of the park swimming pool area, O0U4 was
identified and selected as a sampling site due to a past report of OEW (USACE, 1994) found in
the vicinity. The only OEW found during the investigation was small arms .30-cal slugs. No
UXO was found.

3.3.7.4.1 Figure 3-7 shows the locations of the grids. Table 34 summarizes the configuration,
sampling methodology, anomalies recorded, anomalies investigated, and OEW/UXO findings for
each grid within OQU4.

3.3.7.5 Ordnance Operable Unit 5

Ordnance Operable Unit 5 (OOUS) is private residential property located immediately north of
Croft State Park and within the former Camp Croft boundary. It consisted of three sampling grids
(58, 59A, and 39B) covering approximately 1 acre, and was selected for investigation due to
reports from nearby residents that a grenade had once been found in the vicinity.

3.3.7.5.1 The only OEW found during the EE/CA sampling effort was a single rifle grenade tail
boom. No UXO were found.
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3.3.7.5.2 Figure 3-8 shows the locations of the grids. Table 34 summarizes the configuration,
sampling methodology, anomalies recorded, anomalies investigated, and OEW/UXO findings for
each grid within OQUS.

3.3.7.6 Ordnance Operable Unit 6

Ordnance Operable Unit 6 (OOUS6) is located within the boundaries of former Camp Croft, but
outside Croft State Park. It is situated off of Mimosa Lake Road and is adjacent to the south of
U.S. Highway 176 Bypass. The property is privately owned and is used for tree planting. The
owner plans to develop the property for industrial use, including landfills. The potential exists for
future construction of ponds and buildings on the property.

3.3.7.6.1 OQU6 was not included in the WP (ESE, 1994). However, a CEHND-authorized
TCRA was on-going at the time of the EE/CA sampling effort due to reported and confirmed
findings of 105mm projectiles on the property. ESE was directed by CEHND to investigate four
areas within the boundaries of the TCRA, including the planned "compost B" area, the "poppy
field", the proposed location of "landfill No. 2", and one unnamed area. These areas were
designated as Grids 61, 62, 88, and 87, respectively. Grids 61 and 62 were investigated on
October 28 and 29, 1994, and Grids 87 and 88 were investigated January 17 through 23, 1995.

3.3.7.6.2 The investigation of Grids 61 and 62 consisted only of magnetometer surveys and
recording of anomalies. No intrusive operations were conducted. However, investigation of Grids
87 and 88 included both magnetometer surveys and intrusive operations. Significant UXO findings
included one 81mm illumination round, five 105mm projectile rounds, and numerous fragments in
Grid 87. No UXO was found in Grid 88. All recovered UXO was detonated in place by UXO-
qualified personnel.

3.3.7.6.3 Figure 3-9 shows the locations of the grids. Table 3-4 summarizes the configuration,
sampling methodology, anomalies recorded, anomalies investigated, and OEW/UXO findings for
each grid within OOUS6.

3.3.7.6.4 The TCRA was completed on January 19, 1995, and resulted in the discovery of four
UXO items over the entire work area. A brief description of the TCRA is presented in
Section 3.4, Removal Actions.
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. 3.3.7.7 Ordnance Operable Unit 7

Ordnance Operable Unit 7 (OOU7) is located within Croft State Park in the immediate vicinity of
the state park office and includes campgrounds, picnic areas, hiking trails, and a horse show ring.
Because of these facilities, recreational use of this area is high.

3.3.7.7.1 When the EE/CA sampling investigation was planned, the area in the vicinity of QQU7
was not suspected to be a former target area and therefore was not included in the investigation.
However, during the EE/CA sampling activities, following the discovery of UXO in the
immediate vicinity, OOU7 was created and grids were selected and sampled.

3.3.7.7.2 On November 14, 1994, ESE was notified by park personnel that a mortar round had
been found by a park visitor the previous weekend. The round was found in the vicinity of the
park office and campgrounds. ESE and its subcontractor, EODT, responded immediately. The
UXO item was confirmed to be a 60mm HE mortar round. Disposal of the item was performed
by EODT UXO-trained personnel. These activities were performed with the concurrence of the
onsite USACE safety representative and the CEHND technical manager.

3.3.7.7.3 This finding suggested that the area may have been a former impact area, and because

. of high recreational use in the area and concerns for public safety, CEHND directed ESE to begin
investigations immediately. ESE responded and between the period of November 15, 1994 and
January 5, 1995, completed EE/CA sampling at 18 grids (63 through 80).

3.3.7.7.4 Figure 3-10 shows the locations of the grids. Table 3-4 summarizes the configuration,

sampling methodology, anomalies recorded, anomalies investigated, and OEW/UXO findings for
each grid within OQU7,

3.3.7.7.5 The OEW/UXO items found during the investigation led to the conclusion that QQU7
is a former mortar impact area. Supportive findings included twenty-six 60mm HE mortar rounds,
one 81lmm HE mortar round, and numerous mortar parts (including a 4.2-inch) and small arms.
All recovered UXO were detonated in place by UXO-qualified personnel.

3.3.7.7.6 Following these findings and citing concern for public safety in this high use area,
CEHND ordered a TCRA to be performed. This action consisted of a surface clearance and was
performed by Human Factors Applications, Inc. (HFA) March 14 through 30, 1995. During this
action, thirty-four 60mm and one 81mm mortar rounds were recovered from the surface at OOU7
(HFA, 1993b). Further details of this TCRA are included in Section 3.4, Removal Actions.
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. 3.3.,7.8 Ordnance Operable Unit 8

Ordnance Operable Unit 8 (OOUS) is located in the northwest comer of Croft State Park, just
north of Dairy Ridge Road and consists of sampling Grid 83 (see Figure 3-4). At the direction of
the CEHND technical manager, this area was selected for investigation due to a reported finding
of mine containers in the vicinity. It was suspected that this area may have been used by the
military as a training minefield. The grid is irregular in shape, extends approximately 1,000 ft,
and is situated between a washout and a powerline right-of-way. Figure 3-4 shows the location,
orientation, and spacing of the grid.

3.3.7.8.1 OOUS8 was located, prepared for investigation, and surveyed on January 10, 1995,
Selected areas of the grid were surveyed. A total of 16 anomalies were detected and investigated.
A area of approximately 0.5 acre in size located adjacent to the grid was surveyed by the
CEHND TCRA contractor (HFA) on September 11, 1994, Findings were limited to 14 empty
mine shipping containers.

3.3.7.8.2 Intrusive operations were performed on January 10, 1995. Findings included barbed
wire, nails, and scrap metal. No OEW or UXO was discovered in the grid.

. 3.4 Removal Actions

Under contract to CEHND, HFA performed two TCRAs at former Camp Croft. The first TCRA
was performed at Red Hill, a privately owned property located along the U.S. Highway 176
Bypass. This site is colocated with OOU6. The second TCRA was performed within Croft State
Park in the area of the park office and campgrounds. This site is colocated with OOU7. Removal
Reports were submitted for both areas and are on file with CEHND (HFA, 1995a, b). A brief
description of each TCRA follows.

3.4.1 Red Hill

3.4.1.1 TCRA activities were performed at Red Hill from August 8, 1994, through
January 19, 1995, The work area covered approximately 30 acres of a 350-acre privately owned

parcel intended for industrial development, including a Class I industrial landfill. The area lies
within QOU6.

3.4.1.2 The TCRA objectives were to remove surface and subsurface ordnance and OEW to a |
depth of 4 ft, and to perform a geophysical mapping of the site. The work area was separated into
two areas of interest, Area 1 consisted of approximately 10 acres of access roads to and from the
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site. Area 2 consisted of approximately 20 acres where the property owner is proposing to install
asphalt recycling equipment.

3.4.1.3 The TCRA was performed in two phases. Phase I consisted of nonintrusive activities and
phase II consisted of intrusive and disposal activities. The Red Hill area was heavily contaminated
with ordnance fragmentation, causing a significant slowdown in progress and efficiency. A
backhoe was used to excavate some of the recorded magnetic anomalies when hand digging
became unfeasible. All uncovered subsurface anomalies were identified, and OEW/UX0O were
destroyed onsite.

3.4.1.4 A total of 4 UXO items were found in the approximately 30-acre area of investigation.
Findings included one live 105mm artillery projectile with an M48 series fuse, one explosive
burster from a 155mm white phosphorus projectile, and two 60mm HE mortars with fuzes. A
total of 13,300 pounds of OEW scrap was removed and turned over to a local scrap dealer.

3.4.2 Croft State Park

TCRA activities were performed in Croft State Park from March 14, 1995, through March 30,
1995, The work area covered approximately 50 acres in the vicinity of the park office and
campground. The area lies within QOU7.

3.4.2.1 The TCRA objective was to perform a surface clearance of all UXO and hazardous
OEW. CEHND authorized HFA to conduct TCRA activities following confirmed UXO findings
during the EE/CA investigation of QQU7. Priority was given to those areas which were easily
accessible to the public, addressing the high traffic areas of the park, and then expanding out to
the remaining areas as time allowed.

3.4.2.2 TCRA activities were performed in the priority areas from March 14, 1995, through
March 20, 1995. The priority areas consisted of playgrounds, picnic areas, camping areas, a
fitness trail, areas around comfort stations, and a general store. Four 60mm mortars and
numerous 60mm mortar fins and booms were found in the priority area.

3.4.2.3 TCRA activities were performed in the non-priority areas from March 20, 1995, to
March 29, 1995. The non-priority areas were established on a hilltop along a nature trail. A total
of 156 grids were surface-cleared, and 35 UXO items were found in 12 of the grids. These finds
included one 81mm mortar and thirty 60mm mortars. The non-priority areas were more heavily
contaminated with OEW scrap than the priority areas. A total of 546 pounds of OEW scrap was
given to a local scrap dealer.
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3.4.2.4 The TCRA contractor also performed a magnetometer survey across the work area,
recording subsurface anomalies. The results are included as Appendix D of the removal report on
file with CEHND (HFA, 1995b). The survey revealed a high probability of subsurface OEW
within the TCRA work area. Subsurface magnetic anomalies averaged between 15 and

25 anomalies per grid.

3.5 Nature And Extent of Contamination

The EE/CA field investigation (Section 3.3.7) and TCRAs (Section 3.4) confirmed the following
types of ordnance contamination at former Camp Croft:

small arms scrap (.20-cal and .30-cal);
37mm and 57mm inert projectiles;
2.36-inch rockets;

60mm, 81mm, and 4.2-inch mortars;
105mm Howitzer rounds;

155mm projectiles; and

practice hand and rifle grenades.

3.5.1 Of this discovered contamnination, UXO was limited to 60mm and 81mm mortars within
Croft State Park, and 105mm Howitzer rounds, a 155mm explosive burster, and one practice
hand grenade outside the park boundary.

3.5.2 Specific ordnance findings and detailed descriptions of the investigated areas were
presented in Section 3.3.7. A summary of the OEW and/or UXO found within former Camp
Croft and within Croft State Park and an estimate of ordnance densities made by the CEHND risk
contractor, QuantiTech, is provided in Table 3-5. Refer to Appendix G for the QuantiTech report.

3.6 Current and Future Land Use

Within the boundaries of former Camp Croft, land uses include recreational, commercial,
industrial, agricultural, and residential.

3.6.1 Croft State Park

Current and anticipated future land uses within Croft State Park are predominantly recreational
and include hiking, horseback riding, camping, boating, swimming, fishing, and picnicking.
Commercial uses are limited to operation of a general store that sells to campers and other park

P/FUDS/CROFT/EECA-3.NEW/ 10/30/95 341 Environmental Science & Engineering, Inc.




[4a”

Camp Croft EE/CA

Table 3-5. Summary of OEW/UXO Contamination Discovered at Former Camp Croft

Croft State Park

O0U1A 37/57mm inert projectiles, small None -
arms (scrap)

OQUIB 60/81mm mortar parts, sonall arms 60mm {12), 81mm (1) mortars 5.85 to 12.11/acre
(scrap), fragmentation

oouU2 60/81mm and 4.2-inch mortar parts, | 60mm (19), 81mm (1) mortars 5.39 to 9.04/acre
small arms (scrap), fragmentation

ooU4 Small arms (scrap) None —

0o0Uu7?7 60/81mm mortar parts, 2.36-inch 60mm (60), 81mm (2) mortars 38.39 to 48.73/acre
rocket parts, small arms (scrap)

00U 14 empty mine shipping containers None -

Private Property

00u3 Practice hand grenade parts MK-2 hand grenade (1) 0 to 6.7/acre

oQUS Rifle grenade part None —

o0U6 60/81mm mortar parts, 105mm projectiles (6) 0 to 1.31/acre
105mm Howitzer parts, Explosive burster (1)
fragmentation 60mm mortar (2)

g1mm illumination mortar (1)

*Includes UXO discovered during TCRAs at OOU6 and OOU7.
*Source: QuantiTech, 1995.

Source: ESE.
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visitors. An area of land located in the southwest portion of the park is used as a county operated
landfill. There is no reason to expect that commercial or industrial type uses will increase in the
future.

3.6.2 Surrounding Areas

Areas outside Croft State Park but within the boundaries of former Camp Croft feature
commercial, industrial, agricultural, residential and recreational land uses. Commercial and
industrial uses exist along corridors of State Highways 56 and 295, which border the west and
east sides, respectively, of the former Camp Croft. Residential uses are predominant in the area
of the former camp’s cantonment area, located to the north.

3.6.2.1 Agricultural and tree farming and residential uses exist throughout the remainder of
former Camp Croft. Recreational uses can be considered to include all the same activities as
within Croft State Park; however, not formally and not to the same degree. The one exception
may be hunting, which is not allowed within Croft State Park.

3.6.2.2 New development in the vicinity of the former camp is mostly commercial/industrial and
occurs along State Highway 295 bordering the east side of the former camp. Residential
development occurs along Whitestone Road in the southeast.

3.7 Streamlined Risk Evaluation

A streamlined risk evaluation is intermediate in scope between the limited risk evaluation
undertaken for emergency removal actions and the conventional baseline assessment normally
conducted for remedial actions. For the EE/CA, the streamlined risk evaluation will focus on the
specific problem that the risk reduction action is intended to address.

3.7.1 Assessment of Applicable or Relevant and Appropriate Requirements (ARARs)

ARARs are "those cleanup standards, standards of control, and other substantive environmental
protection requirements, criteria, or limitations promulgated under federal environmental, state
environmental, or facility siting laws that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance found at a Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA or "Superfund”) site”
(40 CFR 300.5).
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3.7.1.1 ARAR selection depends on the hazardous substances present at the site, site
characteristics and location, and the specific actions selected for a remedy. Therefore, these
requirements may be chemical-, location-, or action-specific. Chemical-specific ARARs are
health-or risk-based concentration limits set for specific hazardous substances, pollutants, or
contaminants. Location-specific ARARs address circumstances such as the presence of endangered
species on the site or the location of the site within a 100-year floodplain. Action-specific ARARs
control or restrict particular types of remedial actions selected as alternatives for site cleanup.

3.7.1.2 There are no chemical-specific ARARs applicable for the remediation of sites
contaminated with OEW/UXO. Location- and action-specific ARARs applicable for the
remediation of the former Camp Croft are presented in Table 3-6. Other regulations or statutes
preliminarily evaluated but eliminated as potential ARARs included:

Clean Air Act,

Safe Drinking Water Act,

Toxic Substances Control Act (TSCA), and

Federal Insecticide, Fungicide, & Rodenticide Act (FIFRA).

3.7.2 Previous Risk Assessment Procedure

USACE completed an Ordnance and Explosive Waste Risk Assessment in April 1993 (USACE,
1994). The risk assessment is done to prioritize the remedial action at OEW sites by assigning a
risk assessment code (RAC) score to each site. The RAC scores are summarized as follows:

¢ RAC 1 Imminent Hazard - Expedite Inventory Project Report (INPR) - immediately
contact CEHND,

RAC 2  High priority on completion of INPR - recommend further action by CEHND,

RAC 3 Complete INPR - recommend further action by CEHND,

RAC 4 Complete INPR - recommend further action by CEHND, and

RAC 5 Recommend no further action.

3.7.2.1 The RAC score is divided into two categories: hazard severity and hazard probability.
Hazard severity categories are based on the type of ordnance and provide a qualitative measure of
the worst credible mishap resulting from personal exposure. Hazard probability includes the
probability of exposure and is based on ordnance location, distance to inhabited locations, number
and types of buildings in the area, and accessibility to the site.
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Table 3-6. Applicable or Relevant and Appropriate Requirements (ARARS)

Activity ARAR Citation Applicability or Relevance
Transportation of OEW Standards applicable to transporters of 40 CFR 263 If OEW is transported offsite for disposal, the
Offsite hazardous waste transporter must comply with requirements for
manifesting and recordkeeping.
Worker Safety Occupational Safety and Health Act 29 USC ss. Provides workers with personal protection
(OSHA). 651-678 equipment during all phases of remediation.
Provides adequate protection to the community by
reducing dust potentially generated during material
excavation and handling activities.
Safety concepts and basic considerations USACE Provides workers with safety guidance to be
for unexploded explosive ordnance 16 Dec. 92 followed during probing for, excavation, moving,
(UXO0) operations. and disposal of UXO.
Location-Specific
Presence of endangered Endangered Species Act of 1973 as 50 CFR 402 Actions which jeopardize species/habitat must be
or threatened species or amended (latest amendment June 1986). 40 CFR 6.302(h)  avoided or appropriate mitigation measures taken,
critical habitat of such Code of Laws of South Carolina, Title SC11-17, Sec. Offsite actions which affect species/habitat require
species as designated in 50: Ch. 15, Species Conservation Act. 40{c), and consultation with DOI, USFWS, NMFS, and/or

50 CFR 17, 50 CFR
226, or 50 CFR 227

Heritage Trust’s Elements of Concern:
Plants and Animals.

50(d) and (e}).

state agencies, as appropriate, to ensure that
proposed actions do not jeopardize the continued
existence of the species or adversely modify or
destroy critical habitat.

Consultation with the responsible agency is also
strongly recommended for onsite actions.
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Table 3-6. Applicable or Relevant and Appropriate Requirements (ARARs) (Continued, Page 2 of 2)

National Historic and South Carolina follows federal 36 CFR 60.9 - State Historic Preservation Officer (SHPO) must be
Cultural Resources regulations under National Historic 36 CFR 800.1 contacted. Integrates requirements of federal laws
Preservation Act of 1966; 1906 36 CFR 800.4 and regulations dealing with historic properties
Antiquities Act; Archacological and 800.5 including historic and prehistoric district sties,
Resources Protection Act of 1979; ACT 16 USC buildings, structures, and objects.
Archaeological and Historic 470-470w-6 -
Preservation Act of 1974; and Historic 16 USC
Sites Act of 1935, 470(b)}(2)(4)
USC 470ii
National Historic and 32 CFR 229 Facility must regulate the excavation of
Cultural Resources SC Title 60, archaeological sites on federal lands.
(continued) Ch.12, Sec. 60-
Y 12-30
=Y
Delineation of the Wetlands protection 40 CFR 6.302(a) Actions should be avoided that have adverse
landward extent of impacts associated with the destruction or loss of
wetlands and surface wetlands and to avoid support of new construction
waters in wetlands if a practicable alternative exists.

Note: Excavation and material handling operations will be conducted in accordance with the OEW/UXO safety specifications described in the U.S. Army
Corps of Engineers, Huntsville Division, Safety Concepts and Basic Considerations for Unexploded Explosive Ordnance (UXO) Operations (revised

16 Dec 92}
CFR = Code of Federal Regulations. SC = South Carolina.
DOI = U.S. Department of Interior. USC = United States Code,
NMEFS = National Marine Fisheries Service. USACE = U.S. Army Corps of Engineers.
RCRA = Resource Conservation and Recovery Act. USFWS = U.S. Fish and Wildlife Service.
Source: ESE.
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. 3.7.2.2 The RAC score for former Camp Croft was evaluated by USACE, Charleston District.
The OEW risk assessment reported that OEW contamination has been verified on Camp Croft on
a regular basis since closure of the camp and that it would require remediation to mitigate the
hazard to the public. Former Camp Croft was assigned a hazard severity value of 19,
corresponding to a "Critical” hazard severity. A hazard probability value of 25 was assigned,
corresponding to a "Probable” hazard. Applying these scores, a RAC 2 was determined for
Former Camp Croft,

3.7.3 Statistical Risk Analysis

QuantiTech, Inc. of Huntsville, Alabama, under contract to CEHND, developed the risk model
"Ordnance and Explosive Waste Cost Effectiveness Risk Tool” (OEWCert). At the direction of
CEHND, QuantiTech applied OEWCert to former Camp Croft to perform a statistical analysis of
public safety risks from UXO exposure. Exposure is defined as "a member of the public being
present in the immediate proximity to UXO". A description of the model and the results for
Camp Croft are presented in QuantiTech’s Former Camp Croft Risk Analysis Final Report

(17 August 1995). A full copy is included in Appendix G. Relevant and significant report
conclusions are summarized below.

. 3.7.3.1 To perform the analysis, QuantiTech divided the study area into sectors. Each sector was
defined as geographically continuous areas with homogeneous physical traits (e.g., slope,
vegetation, and soil type) and UXO types. The sectors selected by QuantiTech and the
corresponding operable units selected by ESE are listed below with the common connection being
the sampling grids that made up each:

Sector Ordnance Operable Unit Sampling Grids
Sector 1 O0OU1lA 1 through 41, 46 through 48, 56, 57
Sector 1B QOU1B 42 through 45, 81
Sector 2 o0ou2 51 through 55, 82
Sector 3 o0ou3 84 through 86
Sector 4 o0ouU4 49, 50
Sector 5 O0us 58, 59A, 59B
Sector 6 00u6 61, 62, 87, 88
Sector 7 oou7 63 through 80
Sector 8 00U 33
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3.7.3.2 For each sector, QuantiTech estimated several exposure scenarios based on estimates of
potentially exposed population and the types of present and future land use activities. Of particular
importance are non-intrusive surface activities (i.e., hiking, horseback riding, hunting) and
intrusive (or potentially intrusive) activities (i.e., camping, construction, tree farming). The
exposure scenarios calculated for each sector included:

The expected exposures for each independent activity;

Total expected exposures;

The probability of exposure for each independent activity;

Total probability of exposure; and

Expected reduction in exposure and probability of exposure following remediation to
depths 1, 4, and 10 ft.

3.7.3.3 Total expected exposures is the sum of independent exposures, assuming that all the
independent activities described for the sector take place. The probability of exposure assumes
that an individual participating in the worst case activity will be exposed to at least one UXO item
per year. Refer to the QuantiTech report for additional information related to expected exposures.

3.7.3.4 The results for each scenario are presented tabularly in the QuantiTech report

(Appendix G). The most significant results reflect the probability of exposure (individual} and the
reductions in this probability of exposure following remediation efforts. These results are
summarized below,

3.7.3.4.1 Sector 1 (ESE OOUI1A) and 1B (ESE OOU1B)

For both sectors, the risk model predicted zero probability of exposure for both "no action” and
remediation to 1 ft. However, this estimate was based on surface use only (hiking and horseback
riding) and QuantiTech’s interpretation from the EE/CA sampling data that "..there was no
surface ordnance contamination..” in either sector.

For Sector 1 (OOU1A), a more conservative conclusion is appropriate, primarily based on the
fact that the EE/CA sampling results were derived from sampling less than 1 percent of the total
area of OOU1A. It is believed that some level of risk remains and that the exposure levels and
probability of exposure are greater than zero.

For Sector 1B (OQUI1B), a more conservative conclusion is appropriate, primarily based on the
fact that OEW/UXQ were observed sufficiently close to the surface (1 to 2 inches) to be
considered surface contamination and that the EE/CA sampling inciuded only approximately
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4 percent of the total area of QOUIB. It is believed that some level of risk remains and that the
exposure levels and probability of exposure are greater than zero.

3.7.3.4.2 Sector 2 (ESE O0OU2)

The risk model predicted probabilities of exposure ranging from /11,000 (one exposure in
11,000 chances) to 1/19,000 for "no action" and 1/144,000 to 1/240,000 for remediation to 1 ft.
This represents approximately a 90 percent reduction from taking "no action” at Sector 2 to
removal of UXO to a 1-ft depth.

3.7.3.4.3 Sector 3 (ESE OOU3)

The risk model predicted probabilities of exposure ranging from 0 to 1/300,000 for “no action”
and ¢ to 1/4,000,000 for remediation to 1 ft. This represents approximately 90 percent to
100 percent reduction from taking "no action" at Sector 3 to removal of UXO to a 1-ft depth.

3.7.3.4.4 Sector 4 (ESE O0U4)

At the direction of CEHND, the risk model was not performed on Sector 4, since no UXO was
discovered during the EE/CA sampling.

3.7.3.4.5 Sector 5 (ESE OOUS)

The risk model predicted probabilities of exposure ranging from 0 to 1/300,000 for "no action”
and 0 to 1/4,000,000 for remediation to 1 ft. This represents approximately 90 percent to
100 percent reduction from taking "no action” at Sector 5 to removal of UXO to a 1-ft depth.

3.7.3.4.6 Sector 6 (ESE O0U6)

The risk model predicted probabilities of exposure ranging from 0 to 1/2 for "no action”; 0 to 1/2
for remediation to 1 ft; and O to 1/4 for remediation to 4 ft. This represents approximately

75 percent reduction from taking "no action” at Sector 6 to removal of UXO to a 4-ft depth.
However, the probability of exposure remains high for all depths.

3.7.3.4.7 Sector 7 (ESE O0U7)

The risk model predicted probabilities of exposure ranging from 1/3 to 1/2 for "no action”; 1/5 to
1/3 for remediation to 1 ft; and 1/13 to 1/8 for remediation to 4 ft. This represents approximately
50 percent reduction from taking "no action” at Sector 7 to removal of UXO to a 1-ft depth, and
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an 80 percent reduction when remediating to a 4-ft depth. However, the probability of exposure
remains high for all depths.

3.7.3.4.8 Sector 8 (ESE OQOUS)

At the direction of CEHND, the risk model was not performed on Sector 8, since no UXQ was
discovered during the EE/CA sampling.

3.7.3.5 The statistical information produced by QuantiTech was a source of technical data
considered during the development and evaluation of alternatives for risk reduction at former
Camp Croft. However, OEWCert is a statistical model and does not consider all factors needed to
make a complete and comprehensive recommendation. An analysis of all relevant and available
data was used to make the final recommendations in this EE/CA report. In several cases,
interpretations of the data used to develop the exposure levels are not in total agreement with the
conclusions developed by QuantiTech. These differences are presented and discussed later as they
become relevant.

3.7.4 De Facto Cleanup Standard

Under contract to CEHND, QuantiTech evaluated risks to the public before and after cleanup of
UXO for Mission Trails at Tierrasanta, California, a former defense site. From this study, a de
facto cleanup standard was established that was judged by CEHND 1o porentially be applicable at
other UXOQ-contaminated FUDS. The de facto standard established for the probability of an
individual’s exposure to UXO was 1/6,665 (one in 6,665) for the worst case intrusive land use
activity, which for the Tierrasanta FUDS was camping. This de facto standard was considered as
additional information in assessing the need for removal actions at individual sites within the
former Camp Croft.
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4.0 Identification of Risk Reduction Goals and Objectives

CEHND has chosen to generally follow EPA guidance for conducting EE/CAs to analyze risk
reduction alternatives for FUDS sites that may be contaminated by OEW/UXO. The EPA
promulgated EE/CA guidance to reduce risk of public exposure at HTRW sites; however, the
general process is well-suited to addressing OEW/UXO sites and is accepted by regulatory
agencies. Not all facets of the EE/CA guidance are applicable to OEW/UXO sites.

4.1 Determination of Risk Reduction Scope

The scope of this EE/CA is to address possible OEW/UXO contamination at former Camp Croft.
In this section, goals and objectives for risk reduction are identified and developed.

4.1.1 Risk Reduction Goal and Objectives

The goal of the NTCRA at former Camp Croft is to minimize the risk of exposure to OEW/UXO
that could create a threat to public health and the environment, while also minimizing the hazards
to personnel performing the risk reduction. The objectives for attaining this goal are as follows:

[dentify and implement the appropriate technologies for risk reduction;

Minimize the environmental damage during risk reduction;

Detect and dispose of OEW/UXO where a threat exists to the public heaith;
Minimize risk to Croft State Park personnel and to the general public who will use or
visit the park;

Minimize risk to owners, residents, and other users of private property; and
® Use appropriate personnel and implement safety measures to reduce the risk of ordnance
€Xposure.

4.2 Determination of Schedule

The final schedule for activities associated with risk reduction at former Camp Croft will depend
on many factors, including the completion date for the EE/CA, the time required to implement
selected alternatives, the nature of the threat, negotiations with regulatory agencies, availability of
required resources, weather, and other intangibles. Since the potential threat has existed since
WWII, the schedule associated with risk reduction may not be as critical for those areas where
construction or development are not planned. The effort needed to implement each alternative is
discussed in Section 6.0 of this report.
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4.3 Objectives/Criteria Used in Analysis of Alternatives

This section provides a detailed analysis of the risk reduction alternatives for possible OEW/UXO
contamination. The evaluation criterta outlined in Guidance on Conducting Non-Time-Critical
Removal Actions Under CERCLA (EPA, 1993) serve as the basis for conducting the detailed
analysis. The following represent the primary criteria that the analysis considers:

@ Effectiveness,
® Implementability, and
® Cost,

4.3.0.1 Each of the evaluation criteria is further divided into specific factors for a complete
analysis of the alternatives. These criteria and corresponding factors are discussed in the following
paragraphs.

4.3.1 Effectiveness
4.3.1.1 Overall Protection of Public Health and the Environment

The effectiveness criteria are measurements of the ability of an alternative to meet the objective
within the scope of the proposed action. Effectiveness is discussed in terms of overall protection
of human health and the environment.

4.3.1.2 Long-Term Effectiveness and Permanence

This evaluation criterion addresses the results of an alternative in terms of the risk remaining at
the site after risk reduction objectives have been met. The following factors characterize the
potential remaining risk at the site following completion of the implementation phase:

® The magnitude of risk remaining due to unremoved OEW/UXO contamination following
the completion of the alternative, and

® The adequacy and reliability of controls that are used to manage unremoved QEW/UXO
contamination remaining at the site,
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4,3.1.3 Reduction of Mobility, Toxicity, or Volume (MTV)

This evaluation criterion assesses the level to which the alternative reduces risk by destroying
contaminants, reducing the total mass of contaminants, reducing the total volume of contaminated
media, and/or irreversibly reducing the contaminants’ mobility. Although not necessarily
applicable to this site, the specific factors typically considered for evaluating a risk reduction
alternative in accordance with EPA guidance for conducting EE/CAs are as follows:

® The treatment processes the remedy would employ and the materials they would treat;

@ The amount of hazardous materials that would be destroyed or treated, including how the
principal threat(s) would be addressed;

& The degree of expected reduction in MTV measured as a percentage of reduction (or
order of magnitude);

® The degree to which the treatment would be irreversible;

® The type and quantity of treatment residuals that would remain following treatment;
and/or

® Whether the alternative would satisfy the statutory preference for treatment as a principal
element.

4.3.1.3.1 For the former Camp Croft, which is potentially a OEW/UXO-contaminated site, this
evaluation criterion will assess the level to which the alternative reduces risk by destroying the
contaminant (OEW/UXQ), or reducing the total mass of the contaminant. For OEW/UXO-
contaminated sites, the media surrounding the OEW/UXO are not typically contaminated, and the
OEW/UXO is not typically mobile.

4.3.1.4 Short-Term Effectiveness

This evaluation criterion addresses the alternative’s effect on human health and the environment
during construction and implementation of the risk reduction action. The implementation phase of
an alternative is completed once response objectives are met. The short-term effectiveness is based
on the following four factors:

@ The potential risk to the community,

@ The potential risk to the workers implementing the risk reduction actions,

@ The potential for adverse impacts on the environment due to implementation of the action,
and

® The time required to meet the risk reduction objectives.
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4.3.1.5 Compliance With ARARs

This evaluation criterion serves as a check to assess whether each alternative meets the potential
federal, state, and local ARARs identified in this EE/CA process.

4.3.1.5.1 No chemical-specific ARARs exist at this time for cleanup of ordnance-contaminated
sites. Location- and action-specific ARARs potentially applicable for the proposed alternatives
under consideration are discussed in Section 3.7.1.

4.3.2 Implementability

This criterion addresses the technical and administrative feasibility of implementing an alternative
and the availability of various materials and services required during its implementation. The
following factors must be considered during the implementability analysis.

4.3.2.1 Technical Feasibility

This factor evaluates the relative ease of implementing or completing an alternative considering
physical constraints and the previous use of established technologies. The following items should
be considered:

Ability to construct and operate the alternative;

® Reliability, or the ability of a technology to meet specified process efficiencies or
performance goals;

® Ease of undertaking future risk reduction actions that may be required; and

® Ability to monitor the effectiveness of the remedy.

4.3.2.2 Administrative Feasibility

This factor evaluates activities needed to be coordinated with other offices and agencies (e.g.,
obtaining permits for offsite activities or rights-of-way and easements required for construction, or
compliance with statutory limits).

4.3.2.3 Availability of Services and Materials

This factor evaluates the availability of the technologies (materials or services) required to
implement an alternative.
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. 4.3.2.4 State Acceptance
This factor evaluates the technical and administrative issues and concerns the State of South
Carolina may have regarding each of the alternatives. State acceptance will be a factor in the final
selection of the alternative in the EE/CA Action Memorandum,
4.3.2.5 Community Acceptance
This factor evaluates the issues and concerns that the public may have regarding each of the
alternatives. Community acceptance will be a factor in the final selection of the alternative in the
EE/CA Action Memorandum.

4.3.3 Cost

The total estimated cost is used to determine overall cost effectiveness.
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5.0 Identification and Development of Risk Reduction Alternatives

Based on the nature and analysis of contamination and risk reduction goals and objectives
discussed in previous sections of this report, a limited number of appropriate alternatives will be
evaluated. In this section, the appropriate technologies will be identified and risk reduction
alternatives developed. In the following section, each alternative will be discussed in greater detail
and evaluated with respect to specific criteria.

5.1 Identification of Technologies

Technologies for the detection, recovery, and disposal of OEW/UXO contamination at OOUs 1
through 8 of former CCATF are identified in the following sections.

5.1.1 Detection

There are several geophysical methods available for the detection of buried ordnance. These

methods are classified based on the type of parameter {physical, electrical, or chemical) they
measure. The following are the most commonly used methods and the associated systems for
ordnance detection:

Magnetometer,

Metal Detector,

Ground Penetrating Radar (GPR),

Frequency Domain Electromagnetics (EM) System,
Resistivity Measurement System, and

Time Domain EM System.

5.1.1.1 Magnetometers and metal detectors are useful for detecting metallic objects within the
ground. The latter four techniques are more applicable for discerning the locations of buried
trenches or fills and do not necessarily require the presence of metallic objects to be effective. At
former CCATF, confirmed OEW/UXQO has consisted of metallic ordnance items that can be
readily detected by metal detection instruments.

5.1.2 Recovery
If OEW/UXQO is detected, it will be excavated and identified. It will either be left in place for

later disposal or recovered from the excavation and moved to a safe location for later disposal. If
recovered from the soil, OEW/UXO is separated either mechanically or manually depending on
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the expected density, type, and size of the OEW/UXO, and the type and quantity of soil .
excavated,

5.1.3 Disposal
OEW/UXO can be disposed of by the following methods:

® [n-situ detonation,
® (ffsite detonation, or
® Incineration.

5.1.3.1 In-situ detonation is destruction of the OEW/UXO while it is still in the ground. The
item is detected, identified, and then detonated in place. Offsite detonation requires that the item
be recovered from the excavation and transported to an approved disposal range for detonation.
Incineration involves destruction through combustion. For the sites at former CCATF it is
anticipated that disposal of OEW/UXO will be either through in-situ detonation or offsite
detonation.

5.2 Development of Alternatives

Based on the above technologies, alternatives were assembled to address OEW/UX0O
contamination at the former CCATF. Both removal and non-removal aiternatives were developed.
Non-removal alternatives include the following:

@ Alternative 1; No Further Action,
® Alternative 2: Institutional Controls, and
® Alternative 3: Government Buyback.

5.2.1 Removal alternatives include:

® Alternative 4;: Surface Clearance, and
® Alternative 5: Clearance to Depth.
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6.0 Description and Evaluation of Risk Reduction Alternatives
6.1 Alternative Components

Components considered for the removal alternatives include the following:

Brush/grass clearance,
Excavation,
Transportation,
Sifting,

Detonation, and
Disposal.

6.1.1 Brush/Grass Clearance

Brush/grass clearance will be accomplished either through the use of a tractor-mounted mower or
gas-powered trimmers with saw blade attachments and hand-held machetes. The technique
selected will be site-dependent and will be based on current site characteristics including
type/density of growth and topography. Site clearance activities will be completed prior to stariup
of other activities. The site preparation team will include trained technicians, a UXO-qualified
supervisor, and a site safety officer.

6.1.2 Excavation

After an exclusion zone is established and all required preparatory actions are implemented,
excavation activities will be initiated. Excavation up to 2 ft will be accomplished manually by
UXO-quatified personnel. Earth-moving machinery (EMM) may be used for excavations greater
than 2 ft. For excavations greater than 5 ft, sloping and benching techniques will be used to
prevent collapse of excavation walls. A maximum slope of 1.5 horizontal to 1 vertical will be
reguired (USACE, 1992).

6.1.2.1 EMM may be operated by non-UXO personnel under the direct supervision of UXO
personnel. All excavation operations will comply with the provisions of 29 CFR 1926 Subpart P;
USACE Safety and Health Requirements Manual, October 1992; and Safety Concepts and Basic
Considerations for UXO Operations (USACE, 1992).

6.1.2.2 If the soil excavated along with the OEW/UXO is determined to be "not contaminated,"
it will be stockpiled in the immediate area for later backfilling of excavations. However, if the
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excavated soil is found to be contaminated with OEW/UXO, the soil will be treated before
backfilling. Soil with explosives concentrations greater than or equal to 12 percent will be
considered contaminated,

6.1.2.3 If an item is discovered that is identified as potential CWM, all field operations will be
stopped immediately and the area will be evacuated within a 500-meter (m) area secured by two
UXO specialists. The USACE safety representative will be notified immediately and appropriate
direction/action will be taken by USACE. In the interimn, the remediation contractor will secure
and mark the area and cease operations until further direction.

6.1.3 Transportation

All OEW metallic debris, shrapnel, or fragments discovered during excavation will be collected,
transported, and stored in temporary containers for later disposal by the local Defense
Reutilization and Marketing Office (DRMO) or recycling by a local scrap metal recycling
company. The transportation would be performed using appropriate containers in accordance with
a previously approved operational plan.

6.1.4 Sifting

Soil sifting is required at areas where the expected density of OEW/UXO may be high. The
purpose of sifting is to mechanically separate OEW/UXO items from the excavated soil.

6.1.5 Detonation

Detonation, when applicable, will be accomplished by a UXO-qualified team using appropriate
equipment, as approved by the CEHND ficld representative and previously approved UXO
operations plans. All detonations will be completed in-place or offsite at an approved disposal
range. Efforts will be made to reduce noise levels by using damping materials and sand bags.

6.1.6 Disposal

Disposal includes detonation described above as well as disposal of inert OEW, including all
OEW metallic debris, shrapnel, or fragments. These items will be collected, transported to an
approved onsite temporary storage location, placed in an approved temporary holding container
such as a rolloff box within the storage area, and later disposed of through the local DRMO or
recycled by a local scrap metal recycling company.
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6.2 Description of Risk Reduction Alternatives

Several alternatives were selected for detailed analysis. Table 6-1 lists the alternatives considered
for each QOU. In the following paragraphs, these alternatives are described, followed by an
evaluation of each with respect to specific criteria of effectiveness, implementability, and cost.
Not all alternatives are applicable at each QOU.

6.2.0.1 Common to each alternative is public education. Education will be focused on the facility
as a whole and not individually for each QOU. The purpose of public education is to warn the
public of the potential hazards associated with OEW at former Camp Croft and may include one
or more of the following measures: issuing "prudent man letters,” publishing local news articles,
local radio/TV shorts or announcements, and providing informational pamphlets to Croft State
Park visitors.

6.2.0.2 The costs associated with public education have not been differentiated between the
different alternatives or OOUs and will depend on the design of the program. It is estimated that
the education program will cost from $25,000 to $50,000, initially, with annual update costs of
$2,500 to $5,000.

6.2.1 Alternative 1: No Further Action

This alternative involves taking "no further action” at a specific site. It is being included to
provide a baseline comparison with the other alternatives. However, it may also prove to be the
most appropriate alternative for one or more of the OOUs. This alternative will be evaluated for
each OOU,

6.2.2 Alternative 2;: Institutional Controls

Institutional controls is a limited action alternative that uses current land access and future land
use restrictions to minimize exposure to OEW/UXO. The type of actions available with this
alternative include fencing, sign posting, and education. Fencing is the most restrictive since it
prevents unauthorized entry onto the site. Sign posting can be used separately or in conjunction
with fencing. Used by itself, however, sign posting is not nearly as effective as fencing, and may
be totally ineffective in such cases as failure of potential site entrants to see and or be capable of
reading the signs. Children not old enough to read or notice the signs are of particular concern.
Another element of institutional controls is education of the public through such measures as
issuing of a "prudent man letter,” publishing news articles to educate the public related to the
potential hazards associated with the specific site, and providing informational pamphlets to park
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Table 6-1. Risk Reduction Alternatives Evaluated for Each Ordnance Operable Unit .
Ordnance Operable Units
Risk Reduction
Alternatives 1A 1B 2 3 4 5 6 7 8
1. No Further Action v v v v v v s v v
2. Institutional Controls v 7 v - -- - - v -
3. Government Buyback -~ -- -- v -- v v -- --
4. Surface Clearance v v v v -- v v v -
5. Clearance to Depth -~ v v e -- -- v v -
Source: ESE.
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visitors. With the exception of digging for sign or fence post installation, there is no intrusive
activity associated with this alternative.

6.2.2.1 Fencing and/or sign posting will require long-term attention and periodic maintenance to
preserve integrity. The quantity of fencing, number of signs to be posted, inspections, perimeter
patrols, and other requirements associated with this alternative will be site-specific.

6.2.2.2 Since this alternative restricts access to a site, it necessarily limits the owner's property
rights as well. Therefore, this alternative is considered impractical for implementation at private
property sites and will only be considered at selected public sites in Croft State Park. This
alternative will be evaluated for OQU1A, QOUIB, O0U2, and OOU7.

6.2.3 Alternative 3: Government Buyback

This is an interim alternative that involves the government purchasing the effected land from the
land owner with the intent of postponing removal actions until some future date. It is applicable
for sites at which the current removal costs are too high and it is anticipated that, due to new
information or technological advancements, the removal costs may be significantly less in the
future. Implementation of this alternative would require institutional controls during the interim
period. The interim institational coatrols could involve fencing, sign posting, and/or education.

6.2.3.1 This alternative has limited application at the former CCATF. It has the potential for
application at OQUG6 (Red Hiil), where a high density of fragmentation in the soil at this large site
(350 acres) could render conventional risk reduction alternatives non-cost effective. It also has
potential application at OQU3 and QQUS, both private property sites. This alternative will be
evaluated for OOU3, OOUS3, and OQUS.

6.2.4 Alternative 4: Surface Clearance

This alternative involves the physical removal of OEW/UXO detected on the surface, and
involves site preparation activities {(vegetation clearance), followed by visual and limited
geophysical investigations by properly trained and qualified personnel. It is anticipated that the
geophysical investigations would be performed with a magnetometer to supplement the visual
inspection where the view of the ground is obstructed. Subsurface OEW/UXO which protrude to
the surface will also be removed as part of this alternative,
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6.2.4.1 This alternative should also include the requirement for proper notification and warning .
to residents and property owners that the site has only been surface cleared and that caution
should be observed during any future excavation activities.

6.2.4.2 This alternative is applicable to, and will be evaluated for, each OQOU with the exception
of OOU4 and O0US, neither of which had the OEW/UXO findings to justify surface clearance.

6.2.5 Alternative 5: Clearance to Depth

This alternative involves all activities necessary to detect, recover, and dispose of surface and
subsurface OEW/UXO, and involves vegetation clearance (limited to the extent required to
perform geophysical investigation), a complete geophysical investigation, excavation and
identification of anomalies, and destruction of OEW/UXO.

6.2.5.1 The selected depth at each site will be either the maximum depth at which QEW/UXO

was found at the specific OOU during the sampling effort, or 12 inches, whichever is greater.

However, if during the actual removal operations, anomalies are detected at greater depths than

the planned clearance depth, the excavation depth should be reevaluated. Within each OOU,

specific areas may warrant deeper clearance. For example, a relatively flat site that has within it

an area highly susceptible to erosion may warrant deeper clearance in the area of high erosion .
potential. Or if it is suspected that the surface may have been reshaped (excavation and/or fills)

over the last 50 years, deeper clearance depths may be warranted in specific portions of the site.

6.2.5.2 For portions of OQUs where construction footprints or utility line routes exist, or other
planned subsurface construction or installation can be identified and specifically located prior to
the removal action, these specific areas should be considered for clearance at least to the depth of
planned excavations. This could apply also to preplanned residential construction such as home
additions or swimming pools.

6.2.5.3 This alternative should also include the requirement for proper notification and warning
to residents and property owners that the site has only been cleared to the specific depth and that
caution should be observed during any future excavation activities and, in particular, excavations
below the cleared depths.

6.2.5.4 This alternative is applicable to and will be evaluated for OOU1B, O0U2, OOU3,
00U6, and OOU7. Based on consideration of OEW/UXO findings and land use activities, this
alternative was not considered necessary for the remaining QOUs.
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6.3 Evaluation of Alternatives

In this section, the alternatives presented above are individually evaluated against three broad
criteria:

e Effectiveness,
® Implementability, and
® (ost.

6.0.3 These criteria were previously defined and discussed in Section 4.0 of this report. The
results of this evaluation will be used in Section 7.0 of this report to complete a comparative
analysis of alternatives for each OOU.

6.3.1 Alternative 1; No Further Action

Since this is the "no further action” alternative, no removal action would be implemented,
potential OEW/UXO items would not be removed, and no restrictions would be placed on access
to the sites.

6.3.1.1 Effectiveness
6.3.1,1.1 Qverall Protection of Public Health and the Environment

Implementation of this alternative will provide no overall protection of public health and the
environment.

6.3.1.1.2 Long-Term Effectiveness and Permanence

Because the contamination would remain in place, removal of OEW/UXQ would not be achieved
until (and if) natural environmental processes render the items harmless. This alternative would
not eliminate the natural actions of erosion that could expose OEW/UXO. For practical purposes,
it is assumed that under this alternative cleanup at the former Camp Croft will never be achieved
and therefore the magnitude of the risk will remain unchanged. Alternative 1 does not satisfy any
of the risk reduction objectives and would have no long-term effectiveness or permanence.
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6.3.1.1.3 Reduction of MTV

No OEW/UXO would be removed and/or destroyed under this alternative; therefore, the MTV
would remain unchanged.

6.3.1.1.4 Short-Term Effectiveness

Implementing this no-action alternative will result in no additional risk to the affected community.
There will be no additional threats to site workers and no additional protective measures are
needed to protect the workers. There will be no adverse environmental impacts due to the
implementation of this alternative.

6.3.1.1.5 Compliance with ARARs

No removal action would be implemented under this alternative and the contaminants would
remain in place. No chemical-specific ARARs are associated with OEW/UXO. The potential
location- and the action-specific ARARs (Table 3-6) are not applicable to this alternative.
6.3.1.2 Implementability

6.3.1.2.1 Technical Feasibility

This alternative involves no action; therefore, technical feasibility is not applicable.
6.3.1.2.2 Administrative Feasibility

This alternative is administratively feasible,

6.3.1.2.3 Availability of Services and Materials

No services or materials would be required to implement this alternative,

6.3.1.2.4 State Acceptance

State acceptance should be easily achieved since no permits or approvals would be required.
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6.3.1.2.5 Community Acceptance

The community may express concerns regarding this alternative. OOUs located within the park
boundary (OOU1A, O0OU1B, O0U2, O0U4, O0U7, and OQUS8) have varying degrees of public
access, and there may be a clear public preference for clearance of these areas. For example,
O0U7 is located within the area of the park ranger office and campgrounds and has a high level
of public exposure. Other areas within the park, such as QOU1A or OOUI1B, although accessible
to the public, are thickly forested and activities are limited to hiking or horseback riding on the
trails.

6.3.1.2.5.1 Several OOUs (QQU3, OOUS, and OQUS) are located on privately owned
residential land. The property owners may have valid concerns with respect to implementation of
this alternative on their sites.

6.3.1.2.5.2 The need for a positive community relations campaign may be warranted to properly
inform the public of the potential effects of this alternative.

6.3.1.3 Cost
There are no costs associated with the implementation of this alternative.
6.3.2 Alternative 2: Institutional Controls

Institutional controls would be implemented to prevent or reduce potential exposure to
OEW/UXO. Because these controls limit use of the site and therefore private property rights as
well, this alternative is only proposed for publicly owned park sites, including OOU1A, OOUI1B,
00U2, and OQU7. The recommended components of institutional control vary among these sites.

6.3.2.0.1 OOU1A is primarily contaminated with fired 37mm and 57mm projectiles that pose no
real danger. Alternative 2 for OOU1A includes sign posting at the exterior perimeters and at any
trails leading into the area and implementation of the educational program. Fencing is not
included.

6.3.2.0.2 OQUI1B is a former mortar impact area. Several OEW/UXO were encountered at this
OOU. Alternative 2 for OOU1B includes sign posting at selected locations and implementation of
the educational program.
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6.3.2.0.3 OOU2 is a confirmed mortar impact area that consists of public (park) and private
property. Institutional controls including sign posting and education should be implemented for the
publicly owned portion of OQOU2. Instittional control is not proposed for implementation on the
private property, since it would restrict private property rights.

6.3.2.0.4 OOQU7 is a confirmed mortar impact area. It is also a high use area, making fencing an
impractical component for institutional control unless implemented only within small, isolated
areas. Considering that the area was surface-cleared as part of a TCRA, appropriate institutional
controls may be limited to sign-posting and education.

6.3.2.1 Effectiveness
6.3.2.1.1 Overall Protection of Public Health and the Environment

Institutional controls will not remove or destroy OEW/UXO contamination and therefore cannot
be seen as providing overall protection to public health and the environment. However, to the
extent that the controls are effective, the threat to public health and the environment will be
reduced.

6.3.2.1.2 Long-Term Effectiveness and Permanence

By restricting the access and use of a site, long-term effectiveness and permanence can be
maintained as long as the controls are in place. Fencing is more restrictive than signage or
education and should be very reliable in performing the objective of preventing direct contact with
OEW/UXO. The possibility of accidental exposure exists if the fence is damaged, or if signs are
removed or deteriorated and persons are allowed to enter into the area. Future construction
activities would be prohibited unless a complete clearance is performed prior to construction.

6.3.2.1.2.1 This alternative reduces the magnitude of risk by restricting personal exposure. It
does not reduce the contaminants present at the site. If the controls break down or are not
maintained, the magnitude of the risk will revert back to its original state. Furthermore, this
alternative would not eliminate the actions of burrowing animals or reduce exposure of
OEW/UXQ through natural erosion.

6.3.2.1.3 Reduction of MTV

No OEW/UXO would be removed or destroyed under this alternative; therefore, the MTV would
remain unchanged.
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6.3.2.1.4 Short-Term Effectiveness

Safety concerns during implementation are associated with potential worker exposure to
OEW/UXO during fence and/or sign installation. However, the exposure risk can be kept low
through the practice of UXO avoidance and the presence of a UXO-qualified person to clear the
proposed post sites prior to excavation. No risk to the affected community or adverse
environmental impacts are expected from the implementation of this alternative.

6.3.2.1.5 Compliance with ARARs

No chemical-specific ARARs are associated with OEW/UXO. The action-specific ARARs
potentially applicable to this alternative include excavation and worker safety (Table 3-6). The
location-specific ARARs potentially applicable to this alternative will be complied with during site
activities.

6.3.2.2 Implementability
6.3.2.2.1 Technical Feasibility

The activities required to implement this alternative (i.e., education, sign installation, and fence
construction) are reliable, readily accessible, and easily implementable at all subject sites. These
activities are proven and have been used at numerous sites under similar conditions. Therefore,
the alternative is technically feasible.

6.3.2.2.1.1 Construction efforts associated with implementation of this alternative would be
easily completed at OOU7, which is easily accessible by construction vehicles and less heavily
vegetated. OOULA, OOUI1B, and QOU2 are heavily vegetated and will require a more extensive
effort. Perimeter access exists; however, internal access by construction vehicles will be limited.

6.3.2.2.2 Administrative Feasibility

This alternative should be administratively feasible. However, it will require coordination with the
South Carolina Department of Parks, Recreation, and Tourism and the local park management.
No permits or waivers are anticipated and there should not be a need for easements, right-of-way
agreements, or zoning variances.
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6.3.2.2.3 Availability of Services and Materials

This alternative would not require special equipment, skills, personnel, or technology. However,
during installation of signs and/or fence posts, UXO-qualified personnel will be required to clear
the area prior to excavation, and the proper safety precautions must be implemented to prevent
untrained personnel from handling UXO should it be discovered during the installation activities.
The personnel and technology for implementing this alternative are readily available.

6.3.2.2.4 State Acceptance
State acceptance should be easily achieved since no permits or approvals would be required.
6.3.2.2.5 Community Acceptance

The community may express concerns regarding this alternative since it, like the No Further
Action alternative, does not remove the contamination and therefore may not be viewed as a
permanent solution. QOUs located within the park boundary have varying degrees of public
access and the public may prefer clearance of these areas rather than the less effective restriction
of site access. The need for a positive community relations campaign may be warranted.

6.3.2.3 Cost

The estimated capital cost to implement Alternative 2 at OOQUI1A is $11,200 and includes
mobilization/demobilization; access to and within the site; posting of warning signs along the
accessible boundary of QOUIA, and at the entrance of any hiking/horsetrails that may enter
OOUI1A; support from UXO-trained personnel; and public education through newspaper
advertisement, public information programs, and pamphlets distributed to park visitors. The
estimated capital cost to impilement Alternative 2 at QOUI1B is $5,280 and includes the same
components as OOULA.

6.3.2.3.1 The estimated capital cost for OOU2 is $15,500 and includes mobilization/
demobilization; access to and within the site; posting of warning signs every 300 ft along the
accessible boundaries of OOU2; support from UXO-trained personnel; and public education
through newspaper advertisement, public information programs, and pamphlets distributed to park
visitors. The educational campaign should include private property as well. A "prudent man
letter” should be sent to the private property owner.
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. 6.3.2.3.2 The estimated capital cost for OOU7 is $6,400 and includes
mobilization/demobilization, access to and within the site; posting of warning signs at the entrance
to the area and at selected areas within OOU7; support from UXO-trained personnel; and public
education through newspaper advertisement, public information programs, and pamphlets
distributed to park visitors.

6.3.2.3.3 The education/information program is applicable to all OOUs within the Croft State
Park. The total estimated cost to develop and implement this program is $25,000 to $50,000. This
cost has been distributed evenly among the Croft State Park OOUs. If this is the selected
alternative for some but not all of the OQOUs, then the cost must be borne by the OOUs where the
alternative was selected.

6.3.2.3.4 Annual post-removal site control (PRSC) costs can be anticipated to maintain signs and
to continue public education. These costs are estimated to be approximately $2,500 to $5,000 per
year to maintain institutional controls within the Croft State Park OOUs.

6.3.3 Alternative 3: Government Buyback

This alternative is being considered for the privately owned sites, OOQU3, O0OUS, and OOU6 (Red

. Hill). As discussed earlier, postponement of removal activities may be warranted at sites for
which the currently available detection and removal technology may not be cost effective when
compared with the actual land value, and it is anticipated that, due to new information and/or
technological advancements, the removal costs will be significantly less in the future. Institutional
site controls will be necessary to control site access until removal actions are implemented in the
future. Since institutional controls are not considered feasible for privately owned sites, the
property may be bought by the government so that appropriate control can be maintained in the
interim period until removal is performed. This alternative does not specify the timing or the
degree or extent of removal that will be performed in the future.

6.3.3.0.1 Following purchase of the property by the government, institutional controls consisting

of fencing, sign posting, and education should be implemented and maintained until removal is
performed. Fencing may encompass only selected areas of the OOU or the entire OQOU.
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6.3.3.1 Effectiveness
6.3.3.1.1 Overall Protection of Public Health and the Environment

The interim institutional controls will not remove or destroy OEW/UXO contamination and
therefore cannot be seen as providing overall protection to public health and the environment,
However, to the extent that the controls are effective, the threat to public health and the
environment will be reduced.

6.3.3.1.1.1 An assessment of the overall protection of public health and environment that can be
expected in the future, following removal, cannot be made at this time since the removal action
has not been defined. However, if the removal action results in a removal of the contamination,
the overall protection will be high.

6.3.3.1.2 Long-Term Effectiveness and Permanence

By restricting the access and use of a site, interim controls will provide for long-term
effectiveness and permanence as long as the controls are enforced. Future construction activities
would be prohibited, thus reducing the possibility of exposure to OEW/UXO contamination that
may remain in place. Fencing is more restrictive than signage or education and should be very
reliable in performing the objective of preventing direct contact with OEW/UXO. The possibility
of accidental exposure exists if the fence is damaged, or signs are removed or deteriorated and
persons are allowed to enter into the area,

6.3.3.1.2.1 The interim controls would reduce the magnitude of risk by restricting personal
exposure. However, contaminants present at the site will not be reduced. If the interim controls
break down or are not maintained, the magnitude of the risk will revert back to its original state.
Furthermore, these controls would not limit burrowing animals or natural erosion from exposing
OEW/UXO.

6.3.3.1.2.2 Long-term effectiveness and permanence will not be achieved until future activities
result in the removal of the OEW/UXO contamination present on the site.

6.3.3.1.3 Reduction of MTV
In the interim period between the purchase of the property and the anticipated future removal

activities, no OEW/UXO would be removed and/or destroyed. Therefore, the MTV would remain
unchanged.
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6.3.3.1.4 Short-Term Effectiveness

Implementation of interim institutional controls presents safety concerns during fence and/or sign
installation. However, the exposure risk can be kept low through the practice of UXO avoidance
and the presence of a UXO-qualified person to clear the proposed post sites prior to excavation.
No risk to the affected community or adverse environmental impacts are expected from the
implementation of the interim institutional controls.

6.3.3.1.5 Compliance with ARARs

No chemical-specific ARARs are associated with OEW/UXQ. The action-specific ARARs
potentially applicable to this alternative include excavation and worker safety (Table 3-6). The
location-specific ARARs potentially applicable to this alternative will be complied with during site
activities,

6.3.3.2 Implementability
6.3.3.2.1 Technical Feasibility

This alternative requires the purchase of the subject land and implementation of interim
institutional controls. The land purchase may present a financial and legal challenge to the
government that may slow implementation of the alternative.

6.3.3.2.1.1 The activities required to implement interim institutional controls (i.e., education,
sign installation, and fence construction) are reliable, readily accessible, and easily implementable.
These activities are proven and have been used at numerous sites under the same or similar
conditions.

6.3.3.2.1.2 The alternative is technically feasible and should be a reliable means of restricting
site access and protecting the public until future removal activities are implemented.

6.3.3.2.2 Administrative Feasibility

This alternative should be administratively feasible. No permits or waivers are anticipated and
there should not be a need for easements, right-of-way agreements, or zoning variances.
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6.3.3.2.3 Availability of Services and Materials

This alternative would not require special equipment, skills, personnel, or technology. However,
during installation of signs and/or fence posts, UXQ-qualified personnel will be required to clear
the area prior to excavation, and the proper safety precautions must be implemented to prevent
untrained personnel from handling UXO should it be discovered during the installation activities.
The personnel and technology for implementing this alternative are readily available.

6.3.3.2.4 State Acceptance
State acceptance should be easily achieved since no permits or approvals would be required.
6.3.3.2.5 Community Acceptance

Because OOUG is privately owned property with limited public access, the impact of this
alternative on the community should be negligible at most. Therefore, it is anticipated that
community acceptance will be favorable. However, at OOU3 and OOUS, this alternative may not
be well received by the immediate community, since it has the potential to restrict property use
and reduce property values.

6.3.3.3 Cost

Alternative 3 has two major cost components. The fiest includes the purchase cost of the property
and all associated costs. The second includes costs for implementation of interim institutional
controls.

6.3.3.3.1 The first major component of costs is difficult to predict since it will depend on
assessments of property value and will be subject to negotiations with the property owner. At
0OQUBS, solely for the purpose of this evaluation, it has been assumed that the purchase price
would be $1,500 per acre for the approximately 340-acre parcel of land. This estimate is not
intended to reflect in any way an assessment of fair price or offer to purchase by the government.
Purchase prices for OOU3 and OOUS have been estimated to be approximately $300,000 and
$100,000, respectively. Again, these estimates are not intended to reflect in any way an
assessment of fair price or offer to purchase by the government,

6.3.3.3.2 The second major cost component includes the interim institutional controls and
consists of mobilization/demobilization, access to and within the site, construction of a perimeter
fence around the site, posting of warning signs on the fence, and public education through
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newspaper advertisement and public information programs. The estimated costs for these interim
controls are $41,000, $19,000, and $255,000 for QOU3, QQUS, and OOUS6, respectively.

6.3.3.3.3 The total estimated costs (including engineering, overhead and profit, and
contingencies) to implement Alternative 3 are $545,000, $190,000, and $1,220,000 for OQU3,
QO0U3, and QOU6, respectively.

6.3.3.3.4 For OOUG6, annual PRSC costs of $2,000 can be anticipated for the interim period to
maintain fencing and signs and to continue public education. Annual PRSC costs would be
approximately $500 at OOU3 and OQUS.

6.3.4 Alternative 4: Surface Clearance

This alternative is being considered for each OOU for which OEW/UXQO contamination was
confirmed during the EE/CA field sampling effort. This includes OOU1A, OOUIB, O0U2,
OQU3, O0Us5, Q0U6, and OOU7. No OEW/UXO contamination was confirmed at QQU4 or
Q0Us.

6.3.4.0.1 At OOUI1A, surface clearance is under consideration for the area consisting of Grids 1
through 41, 46 through 48, 56, and 57.

6.3.4.0.2 At OOUI1B, surface clearance is under consideration for the area consisting of Grids 42
through 45 and 81, which is a former mortar impact area.

6.3.4.0.3 At O0U2, surface clearance is being considered for the entire site, including both
public (park) and private property.

6.3.4.0.4 At OOU3, a private residential site, surface clearance is under consideration for the
entire site.

6.3.4.0.5 At O0US5, a private residential site, surface clearance is under consideration for the
entire site.

6.3.4.0.6 At OQUS, a private property site, surface clearance has been conducted over portions
of the site as part of a TCRA performed as a result of confirmed findings of 105mm projectiles.
TCRA clearance activities focused on specific areas that the property owner intends to develop for

industrial and agricultural ventures. Additional surface clearance would focus on areas not cleared
during the TCRA.
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6.3.4.0.7 At OOU?7, the site of the park office and campground area, a surface clearance has
been completed over portions of the site as part of a TCRA performed following the discovery of
a mortar round on the surface. Additional surface clearance would focus on areas not cleared
during the TCRA.

6.3.4.1 Effectiveness
6.3.4.1.1 Overall Protection of Public Health and the Environment

Surface clearance will be effective in removing those UXOG/OEW items that are most likely to be
encountered by the public. Implementing this alternative would greatly reduce the risk of a
member of the public accidentally encountering a UXO item and handling it.

6.3.4.1.1.1 Surface clearance would not remove all UXO/OEW potentially present. Subsurface
UXO/OEW, if present, would remain. As such, only limited protection is provided for intrusive
activities. Driving tent stakes, or digging holes for fire pits, posts, or other construction activities
would derive limited benefit from this alternative.

6.3.4.1.2 Long-Term Effectiveness and Permanence

Surface clearance is a reliable means of reducing exposure by members of the public who are
engaged in nonintrusive activities; therefore, the alternative should be reliable in reducing the risk
of direct contact with ordnance contamination located on the surface. The possibility of exposure
during intrusive activities remains and therefore removal of risk associated with UXO/OEW is not
fully achieved. Implementation of this alternative can not ensure removal of all contamination and
therefore there is a potential risk to the public or the environment.

6.3.4.1.3 Reduction of MTV

The threats associated with exposure to contamination are partially addressed with this alternative.
UXO/OEW contamination discovered on the surface would be removed or destroyed under this
alternative. However, any subsurface UXO/OEW would remain and therefore the MTV of the
buried contaminants would remain unchanged.

6.3.4.1.4 Short-Term Effectiveness

Potential worker exposure to OEW/UXO will occur during the implementation of this alternative,
specifically with respect to site preparation activities (vegetation clearance) and surface clearance
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where the risk of exposure to OEW/UXO is increased. To minimize exposure and risk only
qualified and appropriately trained personnel will be allowed to work the site and then only after
work and safety plans, including UXO operations plans, have been approved. Protective measures
would be taken in event CWM is discovered. There is minimal anticipated risk to the affected
community resulting from implementation of the proposed action. Discovery of OEW/UXO at the
private residential sites could require temporary evacuation of the area, causing a temporary
inconvenience to homeowners and nearby residents. Noise from detonation of UXO will
potentially impact the local community.

6.3.4.1.5 Compliance with ARARs

No chemical-specific ARARs are associated with OEW/UXO. The action-specific ARARs
potentially applicable to this alternative include excavation and worker safety (Table 3-6). The
location-specific ARARs potentially applicable to this alternative will be complied with during site
activities.

6.3.4.2 Implementability
6.3.4.2.1 Technical Feasibility

The technology associated with this alternative is reliable, readily accessible, and easily
implementable.

6.3.4.2.2 Administrative Feasibility

This alternative should be administratively feasible. However, it will require coordination with the
South Carolina Department of Parks, Recreation, and Tourism and the local park management for
OQUI1A, OOUIB, O0U2, and OQU7. Approval and coordination with private property owners
will be required for OOU3, OQU5, O0U6, and part of OOU2. No permits or waivers are
anticipated and there should not be a need for easements, right-of-way agreements, or zoning
variances. However, permits and/or approvals may be required if it becomes necessary to
transport OEW offsite for disposal.

6.3.4.2.3 Availability of Services and Materials

The specialized personnel, instrumentation, materials, equipment, and technology required to
implement this alternative are readily available. Special equipment and skills are associated with
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the geophysical investigation and the recovery and disposal of OEW/UXO. UXO-qualified
personnel will be reguired to perform these tasks.

6.3.4.2.4 State Acceptance
State acceptance should be easily achieved since no permits or approvals would be required.
6.3.4.2.5 Community Acceptance

The community may have concerns regarding this alternative since it does not necessarily remove
all the contamination and therefore may not be viewed as a permanent solution. OOUs located
within the park boundary (OOU1A, OOU1B, O0U2, and OQU7) have varying degrees of access,
and there may be a clear public preference for more complete clearance of these areas rather than
the less effective surface clearance. However, this alternative would be viewed as preferable to
Alternative 1, No Further Action or Alternative 2, Institutional Controls. Similar concerns may be
expressed for O0OU3, OOUS3, and OQUS (the private property sites). The need for a positive
community relations campaign may be warranted.

6.3.4.3 Cost

The estimated capital cost includes mobilization/demobilization; access to and within the site; site
preparation (vegetation clearance); site survey layout and QC; visual and limited geophysical
investigations of the surface to detect OEW/UXO; recovery and disposal of OEW/UXO; and
restoration of the site,

6.3.4.3.1 The estimated capital costs to implement Alternative 4 at QQU1A, OQU1B, O0U2,
00U3, O0US, 00U6, and OOU7 are, respectively: $10,100,000, $521,000, $3,410,000,
$61,100, $39,600, $4,250,000, and $2,210,000. Annual sign inspection/maintenance costs are
estimated at $1,000 (OQU1A), $700 (OQU1B), $1,200 (O0U2), $500 (O0U3), $500 (OQUS),
$1,100 (OOUSG), and $750 (OOU7).

6.3.5 Alternative 5: Clearance to Depth

This alternative involves surface/subsurface detection, recovery, and removal of OEW/UXO to a
predetermined depth. The planned depth is either the maximum depth at which OEW/UXO was
recorded during the EE/CA field sampling effort completed by ESE in Janvary 1995, or

12 inches, whichever is greater, and will vary between sites with the greater depths at areas
identified as mortar or 105mm impact areas (QOQU1B, O0U2, OOU6, and OOU7).
Acknowledging that OEW/UXO contamination could exist below the maximum recorded depth,
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Acknowledging that OEW/UXO contamination could exist below the maximum recorded depth,
the remediation depth should be reevaluated, if during the actual removal operations, anomalies
are detected at greater than the remediation depth. Additionally, at any site for which planned
subsurface intrusive activities, such as building construction or installation of utility lines, can be
identified prior to the actual removal operation, consideration should be given for clearance to at
least the depth of the planned excavation. This will be particularly important at the privately
owned sites where control of future activities is not practicable.

6.3.5.0.1 For OQUI1B, clearance to depth is being proposed for the entire site. The maximum
depth reported during the field investigation was 15 inches. Therefore, the proposed removal
depth is 15 inches.

6.3.5.0.2 For O0OU2, clearance to depth is being proposed for the entire site, which includes
both public (park) and private properties. It may, however, be implemented at one property in
conjunction with another alternative at the other property (e.g., clearance to depth on the park
property and surface clearance on the private property).

6.3.5.6.3 For O0U2, the maximum depth reported during the field investigation was 24 inches.
Therefore, the proposed removal depth is 24 inches.

6.3.5.0.4 For OOU3, the maximum depth reported during the field investigation was 19 inches.
Therefore, the proposed removal depth is 19 inches. Because this is a private residential site, the
potential for future excavation and exposure to OEW/UXO that may not have been detected
during a clearance to depth operation must be considered. For locations where construction
footprints, utility line routes, or other planned subsurface construction or installation can be
identified and specifically located prior to the removal action, consideration should be given for
clearance at least to the depth of the planned excavation. This could apply to preplanned
residential construction such as home additions and swimming pools.

6.3.5.0.5 As further protection, notification and warning should be recorded, as appropriate, for
the benefit of both current and future property owners, that the site has been cleared only to a
specific depth and that caution should be observed during any future excavation activities and in
particular, excavations below the cleared depths.

6.3.5.0.6 For OOUSG, the maximum depth reported during the EE/CA field investigation was
23 inches. However, the maximum depth recorded during the TCRA was approximately 2 to

2.5 ft. Therefore, the proposed removal depth is 30 inches. The property owner plans to conduct
commercial/industrial operations within this site. Included are plans for tree farming, ponds,
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industrial landfills, and potentially a private residence. Proposed construction areas that can be .
clearly delineated in advance of the removal action should be considered for clearance to at least
the depth of planned excavation.

6.3.5.0.7 For OOU7, the maximum depth reported during the EE/CA field investigation was
22 inches. A TCRA was performed at this site; however, it was limited to surface clearance only.
Therefore, the proposed removal depth is 22 inches.

6.3.5.0.8 For locations where construction footprints, utility line routes, or other planned
subsurface construction or installation can be identified and specifically located prior ro the
removal action, consideration should be given for clearance at least to the depth of planned
excavations,

6.3.5.1 Effectiveness
6.3.5.1.1 QOverall Protection of Public Health and the Environment

Of the alternatives under consideration, the "clearance to depth” alternative will clearly provide

the highest level of overall protection of public health and the environment, However, it must be

recognized that this alternative provides for removal to the depth at which OEW/UXO was .
confirmed to be present during the EE/CA field sampling, and therefore is not a complete

removal. Therefore, any contamination that may exist below the depth of clearance will remain in

place and be a potential threat in the future should it become exposed.

6.3.5.1.2 Long-Term Effectiveness and Permanence

Implementation of this alternative will greatly reduce the possibility of direct exposure to
OEW/UXO. The magnitude of risk would be reduced at the conclusion of this alternative. The
alternative i1s permanent.

6.3.5.1.3 Reduction of MTV

OEW/UXO discovered on and below the surface will be destroyed in-place or removed and
destroyed offsite. To the extent that OEW/UXO is removed and destroyed under this alternative,
the MTV of the contaminants would be eliminated or greatly reduced.

6.3.5.1.3.1 Reduction in exposure to potential UXO can be considered as a measure of reduction
in MTV. The risk analysis performed by QuantiTech estimated the exposures to potential UXO at
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each OOU (see Appendix G). Reductions in these probabilities for corresponding removal depths
of 1 ft and 4 ft were reported for OOU2, OOU6, and OOU7.

6.3.5.1.3.2 Estimated reductions for the 1-ft remova!l depth were 90 percent, 34 percent, and
50 percent for O0U2, O0U6, and OOU7, respectively. Estimated reductions for the 4-ft depth
were 90 percent, 75 percent, and 80 percent, respectively. The exposures at OOU1B and OOU3
were estimated to be zero; therefore, no reductions were reported for these sites.

6.3.5.1.3.3 At OOU2, the planned clearance depth is 24 inches. Based on the above estimated
reduction in exposures for OOU2, clearance to 24 inches should achieve at least 90-percent
reduction, which would represent a significant reduction of MTV.

6.3.5.1.3.4 At O0US6, the planned clearance depth is 30 inches. Based on the above estimated
reduction in exposures for OQOUS6, clearance to 30 inches should achieve at least 30-percent
reduction, which would represent a significant reduction of MTV.

6.3.5.1.3.5 At OQU7, the planned clearance depth is 22 inches. Based on the above estimated
reduction in exposures for OOU7, clearance to 22 inches should achieve at least 50-percent
reduction, which would represent a significant reduction of MTV.

6.3.5.1.4 Short-Term Effectiveness

Potential worker exposure to OEW/UXO will occur during the implementation of this alternative,
specifically with respect to site preparation activities (vegetation clearance) and surface/subsurface
clearance, where the risk of exposure to OEW/UXO is increased. To minimize exposure and risk,
only qualified and appropriately trained personnel will be allowed to work the site and then only
after work and safety plans, including UXO operations plans, have been approved. Protective
measures would be taken in the event CWM is discovered. There is minimal anticipated risk to
the affected community resulting from implementation of the proposed action. Discovery of
OEW/UXO at the private residential sites (QOU3, O0OUS, O0U6, and part of O0U2) could
require temporary evacuation of the area, causing a temporary inconvenience to homeowners and
nearby residents. Noise from detonation of UXO may be a potential source of impact on the local
community.

6.3.5.1,5 Compliance with ARARs

No chemical-specific ARARs are associated with OEW/UXQ. The action-specific ARARs
potentially applicable to this alternative include excavation and worker safety (Table 3-6). The
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location-specific ARARs potentially applicable to this alternative will be complied with during site
activities.

6.3.5.2 Implementability
6.3.5.2.1 Technical Feasibility

The technology associated with this alternative is reliable, readily accessible, and easily
implementable.

6.3.5.2,2 Administrative Feasibility

This alternative should be administratively feasible. However, it will require coordination with the
South Carolina Department of Parks, Recreation, and Tourism and the local park management for
QOUIB, 0O0U2, and OOU7. Approval and coordination with private property owners will be
required for OOU3, OOUS, OOUS, and part of OOU2. No permits or waivers are anticipated,
and there should not be a need for easements, right-of-way agreements, or zoning variances.
However, permits and/or approvals may be required if it becomes necessary to transport OEW
offsite for disposal.

6.3.5.2.3 Availability of Services and Materials

The specialized personnel, instrumentation, materials, equipment, and technology required to
implement this alternative are readily available. Special equipment and skills are associated with
the geophysical investigation and the recovery and disposal of OEW/UXO0. UXO-qualified
personnel will be required to perform these tasks.

6.3.5.2.4 State Acceptance

State acceptance should be easily achieved since no permits or approvals would be required.
6.3.5.2.5 Community Acceptance

It is anticipated that this alternative will be well-received by the local community, since it
represents the highest proposed level of OEW/UXO removal and should result in the greatest
overall protection to the public. However, some local citizens may be concerned that the

alternative will result in unnecessary disruption of daily activities and potential destruction of
property and/or habitat due to excavation and in-place detonation activities. The need for a
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. positive community relations campaign may be warranted to ensure the public that appropriate
measures will be taken to minimize any inconvenience and prevent damage to local property or
habitat.

6.3.5.3 Cost

6.3.5.3.1 The estimated capital cost includes mobilization/demobilization, access to and within
the site, site preparation (vegetation clearance), geophysical survey to detect surface/subsurface
OEW/UXQO, recovery and disposal of OEW/UXO, and restoration of the site.

6.3.5.3.2 The estimated capital costs to implement Alternative 5 at QOULB, O0U2, Q0U3,
0O0U6, and OOU7 are respectively: $804,000, $4,980,000, $131,000, $9,410,000, and
$3,400,000. Annual sign inspection/maintenance costs are estimated at $700 (OQU1B), $1,200
(O0U2), $500 (OOU3), $1,100 (OQUE), and $750 (OOU7T).

P/FUDS/CROFT/EECA-6. NEW/ 11/02/95% 6-25 Environmental Sclence & Engineering, Inc.




Camp Croft EE/CA

7.0 Comparative Analysis of Risk Reduction Alternatives

The previous section described and evaluated five risk reduction alternatives:

Alternative 1: No Further Action,
Alternative 2: Institutional Controls,
Alternative 3: Government Buyback,
Alternative 4: Surface Clearance, and
Alternative 5: Clearance to Depth,

7.0.1 Of these five alternatives, not all were retained for evaluation at each QOOU, The rationale
for retaining specific alternatives was provided, and Table 6-1 listed those retained for each QOU.
In this section, a comparative analysis of the retained alternatives is presented for each OOU.

7.1 Ordnance Operable Unit 1A (OOU1A)

Due 1o the type of ordnance items discovered [inert 37mm and 57mm projectiles, small arms
slugs (scrap)] and the limited land use (hiking, horseback riding), potential risk to the public and
environment is considered to be minimal in OOU1A. Therefore, only Alternative 1, No Further
Action, Alternative 2, Institutional Controls, and Alternative 4, Surface Clearance, were
evaluated.

7.1.1 Effectiveness
7.1.1.1 Overall Protection of Public Health and the Environment

Alternative 1, No Further Action, implements no action at the QOU, leaving potential OEW/UXO
in place and providing no additional protection of public health or the environment. Alternative 2,
Institutional Controls, implements sign posting and education to reduce potential exposure to
OEW/UXO. Sign posting followed by an educational campaign instituted within the park provides
some protection to public health by reducing the probability of human exposure to QEW/UXO
during park activities. Alternative 4, Surface Clearance, would be effective in removing
OEW/UXO items that are most likely to be encountered by the public based on the land use
(horseback riding and hiking). However, subsurface OEW/UXQ, if present, would remain,
necessarily limiting activities at QOULA to surface use. Based solely on the current and
anticipated land use of OOUIA, this alternative provides increased protection of public health.
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7.1.1.1.1 Each alternative (except Alternative 1, No Further Action) includes sign posting to
reduce potential exposure to OEW/UXO. Sign posting followed by an educational campaign
instituted within the park provides some protection to public health by reducing the probability of
human exposure to OEW/UXQ during park activities.

7.1.1.1.2 In summary, Alternative 4, Surface Clearance, provides the most protection to the
public and the environment. Alternative 2, Institutional Controls, provides some protection
through warnings to the public. Alternative 1, No Further Action, provides no protection.

7.1.1.2 Long-Term Effectiveness and Permanence

Alternative 1, No Further Action, implements no action at the site, and therefore would not
provide long-term effectiveness or permanence. Alternative 2, Institutionai Controls, should be
effective in the long-term and provide permanence as long as the signs and the educational
program are maintained, and the land use remains unchanged. However, since the potential
contaminants remain in place, liability and risk will persist.

7.1.1.2,1 Alternative 4, Surface Clearance, is a reliable means of reducing exposure

to those not engaged in intrusive activities. Based on the existing and anticipated land use
(horseback riding and hiking), it is likely that the public would not engage in intrusive activities at
this OQU. Therefore, this alternative should be considered as an effective and permanent means
of reducing risk at the OOU, However, the possibility of exposure during intrusive activities
would remain. Implementation of this alternative cannot ensure removal of all potential
OEW/UXO contaminants, which leaves a potential risk to the public or the environment should
intrusive activities be performed (e.g., digging, driving tent pegs).

7.1.1.2.2 In summary, Alternative 1 would provide no long-term effectiveness or permanence.
Alternative 2 would provide long-term effectiveness and permanence if the institutional controls
are monitored, evalvated, and maintained. Alternative 4 would achieve the highest level of long-
term effectiveness and permanence.

7.1.1.3 Reduction of MTV

The MTV of the potential OEW/UXO contamination would remain unchanged with
implementation of Alternatives 1 or 2. Alternatives 2 or 4, Surface Clearance, would address the
threats associated with exposure to QEW/UXO contamination discovered at the surface. However,
the MTYV of any buried ordnance would remain unchanged.
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7.1.1.4 Short-Term Effectiveness

Alternative 1, No Further Action, implements no action at the QQU, and therefore would cause
po inconvenience to the community or risk to workers. Alternative 2, Institutional Controls, poses
worker safety concerns during sign posting. However, the probability of exposure to ordnance
contamination during sign posting is expected to be minimal. The activities of park visitors might
be limited during the period of implementation of this alternative, but there should be no impact
on the community. This alternative would have no impact on the environment.

7.1.1.4.1 Alternative 4, Surface Clearance, poses worker safety concerns due to the potential for
exposure to OEW/UXO during surface clearance. Additional safety concerns are associated with
brush clearance operations in heavily vegetated terrain. The risk associated with exposure would
be minimized using the services of UXO-qualified personnel for surface clearance operations.
Little risk is expected to the community during the short-term, and only minor inconvenience is
expected, as access by park visitors would be restricted during surface clearance operations.

7.1.1.4.2 Alternative 4 would have the least short-term effectiveness since it poses safety
concerns to workers during OEW/UXO surface clearance operations. Alternative 1, No Further
Action, poses no safety risk during implementation. Alternative 2 poses minimal safety concerns
to workers but no impact on the community. The only impact on the community may be short-
term inconvenience to park visitors during Alternative 4 surface clearance operations.

7.1.1.8 Compliance with ARARs

ARARs are listed in Table 3-6, Section 3.7.1. No chemical-specific ARARs are associated with
OEW/UXO. The action- and location-specific ARARs are not applicable to Alternative 1. The
action specific-ARARs potentially applicable to Alternatives 2 or 4 include worker safety and
OEW transportation. The location-specific ARARs potentially applicable to OOULA would be
complied with during implementation of Alternatives 2 or 4,

7.1.2 Implementability

7.1.2.1 Technical Feasibility

Alternative 1, No Further Action, involves no action at the OOU and is technically feasible.
Alternative 2, Institutional Controls, is also technically feasible. Alternative 4, Surface Clearance,

is technically feasible and implementable. However, efforts associated with implementing this
alternative in parts of the OOU may be difficult due to heavy vegetation and limited access.
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7.1.2.2 Administrative Feasibility

Alternative 1 is administratively feasible. Alternative 2 is administratively feasible, but will
require coordination and cooperation of park personnel and management during both short- and
long-term implementation. Alternative 4 is administratively feasible but will require coordination
and cooperation from Croft State Park personnel and management and the public (park visitors)
during implementation.

7.1.2.3 Availability of Services and Materials

Alternative 1 requires no services or materials. The services and materials to implement
Alternative 2 are readily available. During installation of sign posts, services of UXO-trained
personnel are required. Alternative 4 requires special equipment and skills, UXO-qualified
personnel, technology (geophysical investigation), and land clearing. However, with proper
planning and scheduling, all required resources should be available.

7.1.2.4 State (Support Agency) Acceptance

State and local agency acceptance is not required for Alternative 1. Alternatives 2 or 4 should
receive state acceptance but will require approval from the South Carolina Department of Parks,
Recreation, and Tourism.

7.1.2.5 Community Acceptance

Initial community acceptance to Alternative 1 may be low since no action would be implemented
to reduce the risk of exposure to potential ordnance contamination. However, based on
non-intrusive land use (e.g., hiking, horseback riding) and the resulting low level of risk,
Alternative 1 may be acceptable to the community.

7.1.2.5.1 Community acceptance to Alternative 4 can be expected to be greater than

Alternatives 1 or 2, since ordnance clearance would be implemented. However, this alternative
may receive some opposition from the community during the short-term due to restricted access to
the OOU and required vegetation clearance.
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7.1.3 Cost

The estimated cost for Alternative 2 is $11,200, while the estimated cost to implement
Alternative 3 (Surface Clearance) is much higher at $10,100,000 (Appendix H). Annual costs of
$1,000 are estimated for sign inspection/maintenance activities. No costs are associated with
Alternative 1.

7.2 Ordnance Operable Unit 1B (OOU1B)

OEW/UXO items discovered in QOU1B (60mm and 8 1mm mortar rounds, numerous mortar
parts, and fragmentation) confirmed the area as a former mortar impact zone. Although current
and projected land use is limited to non-intrusive activities such as hiking and horseback riding,
the hazard associated with the ordnance items indicates that a risk reduction should be considered
at OQU1B. Therefore, Alternative 4, Surface Clearance, and Alternative 5, Clearance to Depth,
were evaluated along with Alternative 1, No Further Action, and Alternative 2, Institutional
Controls,

7.2.1 Effectiveness
7.2.1.1 Ovwverall Protection of Public Health and the Environment

Alternative 1, No Further Action, implements no action at the QOU, leaving potential OEW/UXO
in place and providing no additional protection of public health or the environment. Alternative 2,
Institutional Controls, implements sign posting and education to reduce potential exposure to
OEW/UXO. Sign posting followed by an educational campaign instituted within the park provides
some protection to public health by reducing the probability of human exposure to OEW/UXO
during park activities including hiking and horseback riding.

7.2.1.1.1 Alternative 4, Surface Clearance, would be effective in removing OEW/UXQ items
most likely to be encountered on the surface. Subsurface OEW/UXO would remain. Therefore, to
be effective and provide protection to the public and the environment, this alternative would limit
activities to surface use.

7.2.1.1.2 Alternative 5, Clearance to Depth, significantly reduces the potential for direct contact
with OEW/UXO unless intrusive activities are initiated below the clearance depth, and provides
the most effective overall protection of public health and the environment.
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7.2.1.1.3 In summary, Alternative 5, Clearance to Depth, provides the highest level of protection
to the public and the environment. Alternative 4 provides less protection than Alternative 5 but
more than Alternative 2. Alternative 1 provides no protection.

7.2.1.1.4 Each alternative (except Alternative 1, No Further Action) includes sign posting to
reduce potential exposure to OEW/UXO. Sign posting followed by an educational campaign
instituted within the park provides some protection to public health by reducing the probability of
exposure to OEW/UXO,

7.2.1.2 Long-Term Effectiveness and Permanence

Alternative 1, No Further Action, implements no action at the site, and therefore would not
provide long-term effectiveness and permanence. Alternative 2, Institutional Controls, should be
effective in the long-term and provide permanence as long as the signs and the educational
program are maintained and the land use remains unchanged. However, since the potential
contaminants remain in place, liability and risk will persist.

7.2.1.2.1 Alternative 4, Surface Clearance, should provide long-term effectiveness and
permanence, but only to the extent that land use activities are restricted to surface use.
Alternative 5, Clearance to Depth, would significantly reduce the potential for exposure to
OEW/UXO. Implementation of this alternative should provide long-term effectiveness and
permanence unless intrusive activities are initiated below the clearance depth. The public will be
warned against engaging in intrusive activities and, in particular, at depths below the clearance
depth.

7.2.1.2.2 In summary, Alternative 1 would provide no long-term effectiveness or permanence.
Alternative 2 would achieve long-term effectiveness and permanence provided the institutional
controls are monitored, evaluated, and maintained. Alternative 4 would achieve long-term
effectiveness and permanence as long as intrusive activities are not performed. Alternative 5
should achieve the highest level of long-term effectiveness and permanence, since it includes the
highest level of ordnance removal.

7.2.1.3 Reduction of MTV

The MTV of the potential CEW/UXQO contamination would remain unchanged with
implementation of Alternatives 1 or 2. Alternative 4, Surface Clearance, would partially address
the threats associated with exposure to OEW/UXO contamination, since the OEW/UXO
discovered at the surface would be removed and destroyed. However, the MTV of any buried
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ordnance would remain unchanged. Alternative 5, Clearance to Depth, would significantly reduce
the MTV of the potential contaminant, since it involves clearance of both surface and subsurface
ordnance.

7.2.1.4 Short-Term Effectiveness

Alternative 1, No Further Action, implements no action at the OOU and therefore would cause no
inconvenience to the community and no risks to workers. Alternative 2, Institutional Controls,
poses worker safety concerns during sign posting. However, the probability of exposure to
ordnance contamination during sign posting is expected to be minimal. The activities of park
visitors might be limited during the period of implementation. However, there should be no
impact on the community. This alternative would have no impact on the environment.

7.2.1.4.1 Alternative 4, Surface Clearance, and Alternative 5, Clearance to Depth, pose
significant worker safety concerns, with the potential for worker exposure to OEW/UXO during
clearance. Additional safety concerns would be associated with brush clearance operations in
heavily vegetated terrain. However, the risk associated with exposure to OEW/UXO would be
minimized using the services of UXO-qualified personnel for surface clearance operations.
Minimal risk is expected to the community during the short-term implementation of either
alternative. Access to the OOU would be restricted during the period of implementation of this
alternative, potentially causing temporary inconvenience to the public.

7.2.1.4.2 In summary, Alternatives 4 and 5 would have the least short-term effectiveness since
each alternative poses significant worker safety concerns and, specifically, the most inconvenience
to the public. Alternative 1, No Further Action, poses no safety risk during implementation.

7.2.1.5 Compliance with ARARs

ARARs are listed in Table 3-6, Section 3.7.1. No chemical-specific ARARs are associated with
OEW/UXO. The action- and location-specific ARARs are not applicable to Alternative 1. The
action specific-ARARs potentially applicable to Alternatives 2, 4, and 5 include worker safety and
transportation of OEW. The location-specific ARARs potentially applicable to OCOU1B would be
complied with during implementation of Alternatives 2, 4, or 5.
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7.2.2 Implementability
7.2.2.1 Technical Feasibility

Alternative 1, No Further Action, involves no action at the OOU and is technically feasible.
Alternative 2, Institutional Controls, is also technically feasible. Alternative 4, Surface Clearance,
and Alternative 5, Clearance to Depth, are technically feasible and implementable. However,
efforts associated with implementing these alternatives in parts of the OOU may be difficult due to
heavy vegetation and limited access.

7.2.2.2 Administrative Feasibility

Alternative 1 is administratively feasible. Alternatives 2, 4, and 5 are also administratively
feasible, but will require coordination and cooperation of park personnel and management during
both short- and long-term implementation,

7.2.2.3 Availability of Services and Materials

Alternative I requires no services or materials. The services and materials to implement
Alternative 2 are readily available. During installation of sign posts, services of UXO-trained
personnel are required. Alternatives 4 and 5 require special equipment and skills, UXO-qualified
personnel, technology (geophysical investigation and handling of UXO), and land clearing.
However, with proper planning and scheduling, 2ll required resources should be available.

7.2.2.4 State (Support Agency) Acceptance

State and local agency acceptance is not required for Alternative 1. State acceptance of
Alternatives 2, 4, and 5 is expected; however, each will likely require approval of the South
Carolina Department of Parks, Recreation, and Tourism.

7.2.2.5 Community Acceptance

Initial community acceptance to Alternative 1 may be low since no action would be implemented
to reduce the risk of exposure to potential ordnance contamination. However, based on
non-intrusive land use (e.g., hiking, horseback riding) and the resulting low level of risk,
Alternative 1 may be acceptable to the community,
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. 7.2,.2.5.1 Community acceptance to Alternative 2 can be expected to be greater than
Alternative 1, since some level of action is proposed to address potential ordnance contamination
at the OOU.

7.2.2.5.2 Community acceptance to Alternatives 4 and 5 can be expected to be greater than
Alternatives 1 or 2, since ordnance clearance would be implemented. However, some opposition
from the community may exist during the short-term due to restricted access to the OOU and
required vegetation clearance.

7.2.2.5.3 In summary, Alternatives 4 and 5 should be well received by the community, since
they each provide for increased levels of protection over Alternatives 1 or 2. Alternative 1 is
expected to be least well received.

7.2.3 Cost

Alternative 1 incurs no cost and is therefore the least expensive of the four alternatives. The

estimated cost to implement Alternative 2 (Institutional Controls) is $5,280. The estimated cost to

implement Alternative 4 (Surface Clearance) is $521,000. The estimated cost to implement

Alternative 5 (Clearance to Depth) is $804,000 (Appendix H). Annual costs of $700 are estimated
. for sign inspection/maintenance activities.

7.3 Ordnance Operable Unit 2 (OQU2)

OEW/UXO items discovered in OQU2 (60mm and 81mm mortar rounds, numerous mortar parts,
fragmentation, and scrap) confirmed the area contains one or more former mortar impact zones.
Although the majority of land use in OQU?2 is expected to be non-intrusive, camping and other
potentially intrusive activities are anticipated. The potential hazard associated with exposure to
UXO items requires that risk reduction alternatives be considered as well as Alternative 1, No
Further Action, and Alternative 2, Institutional Controls. Risk reduction alternatives evaluated
include Alternative 4, Surface Clearance, and Alternative 5, Clearance to Depth.

7.3.1 Effectiveness
7.3.1.1 Overall Protection of Public Health and the Environment
Alternative 1, No Further Action, implements no action at the QOU, leaving potential OEW/UXO

in place and providing no additional protection of public health or the environment. Alternative 2,
Institutional Controls, implements sign posting and education to reduce potential exposure to
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OEW/UXO. Sign posting followed by an educational campaign instituted within the park provides
some protection to public health by reducing the probability of exposure to OEW/UXO, but only
to the extent that unauthorized intrusive activities are prevented. Prevention may be difficult due
to the remote geographic location of the OOU on the outskirts of the park boundary.

7.3.1.1.1 Alternative 4, Surface Clearance, would be effective in removing OEW/UXOQ items
most likely to be encountered on the surface. Subsurface OEW/UXO, if present, would remain.
Therefore, to be effective and provide protection to the public and the environment, this
alternative would limit activities to surface use.

7.3.1.1.2 Alternative 5, Clearance to Depth, significantly reduces the potential for direct contact
with OEW/UXO unless intrusive activities are initiated below the clearance depth, and provides
the most effective overall protection of public health and the environment.

7.3.1.1.3 In summary, Alternative 5, Clearance to Depth, provides the highest level of protection
to the public, owners and users of private property, and the environment. Alternative 4 provides
less protection than Alternative 5 but more than Alternative 2. Alternative 1 provides no
protection.

7.3.1.2 Long-Term Effectiveness and Permanence

Alternative 1, No Further Action, implements no action at the site, and therefore would not
provide long-term effectiveness and permanence. Alternative 2, Institutional Controls, should be
effective in the long term and provide permanence as long as the signs and the educational
program are maintained, and the land use remains unchanged. However, since the potential
contaminants remain in place, liability and risk will persist.

7.3.1.2.1 Alternative 4, Surface Clearance, should provide long-term effectiveness and
permanence, but only to the extent that land use activities are restricted to surface use. This may
be difficult, considering the remote location of OOU?2 relative to the center of Croft State Park
and also the fact that a small portion of OQU2 is located on private property, where control of
land use activities is the owner’s responsibility.

7.3.1.2.2 Alternative 5, Clearance to Depth, would significantly reduce the potential for
exposure to OEW/UXO. Implementation of this alternative should provide long-term effectiveness
and permanence unless intrusive activities are initiated below the clearance depth. It is anticipated
that intrusive activities below the clearance depth are most likely to occur in the portion of the
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OOU located on private property. Private property owners as well as the public will be warned
against engaging in intrusive activities and in particular, at depths below the clearance depth.

7.3.1.2.3 In summary, Alternative 1 would provide no long-term effectiveness or permanence.
Alternative 2 would achieve limited long-term effectiveness and permanence provided the
institutional controls are monitored, evaluated, and maintained. Alternative 4 would achieve long-
term effectiveness and permanence as long as intrusive activities are not performed. Alternative 5
should achieve the highest level of long-term effectiveness and permanence, since it includes the
highest level of ordnance removal.

7.3.1.3 Reduction of MTV

The MTV of the potential OEW/UXO contamination would remain unchanged with
implementation of Alternatives 1 or 2. Alternative 4, Surface Clearance, would partially address
the threats associated with exposure to OEW/UXO contamination, since the OEW/UX0O
discovered at the surface would be removed and destroyed. However, the MTV of any buried
ordnance would remain unchanged. Alternative 5, Clearance to Depth, would significantly reduce
the MTYV of the potential contaminant, since it involves clearance of both surface and subsurface
ordnance. Based on the risk analysis completed by QuantiTech (see Appendix G), a reduction in
the probability of exposure to UXO of approximately 90 percent may be achieved.

7.3.1.4 Short-Term Effectiveness

Alternative 1, No Further Action, implements no action at the OOU, and therefore would cause
no inconvenience to the community and private property owners and no risks to workers.
Alternative 2, Institutional Controls, poses worker safety concerns. The probability of exposure to
ordnance contamination during sign posting is expected to be significant. Minimal risk is expected
to the community and private property owners during the short term. However, during
implementation of this alternative, access to the area may be restricted, causing temporary
inconvenience to the public and/or private property owners. This alternative would have no
impact on the environment.

7.3.1.4.1 Alternative 4, Surface Clearance, and Alternative 5, Clearance to Depth, pose
significant worker safety concerns, with the potential for worker exposure to OEW/UXO during
clearance. Additional safety concerns would be associated with brush clearance operations in
heavily vegetated terrain. However, the risk associated with exposure to OEW/UXO would be
minimized using the services of UXO-qualified personnel for surface clearance operations.
Minimal risk is expected to the community during the short-term implementation of either
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alternative. Access to the OOU would be restricted during the period of implementation of this
alternative, potentially causing temporary inconvenience to the public and to private property
OWnNeErs.

7.3.1.4.2 In summary, Alternatives 4 and 5 would have the least short-term effectiveness since
each alternative poses significant worker safety concerns and, specifically, the most inconvenience
to the public and to private property owners. Alternative 2, Institutional Controls, is more
effective in the short term (lesser risk), and Alternative 1, No Further Action, poses no safety risk
during implementation.

7.3.1.5 Compliance with ARARs

ARARs are listed in Table 3-6, Section 3.7.1. No chemical-specific ARARs are associated with
OEW/UXO. The action- and location-specific ARARs are not applicable to Alternative 1. The
action specific-ARARs potentially applicable to Alternatives 2, 4, and 5 include worker safety and
OEW transportation. The location-specific ARARs potentially applicable to OOU2 would be
complied with during implementation of Alternatives 2, 4, or 5.

7.3.2 Implementability
7.3.2.1 Technical Feasibility

Alternative 1, No Further Action, involves no action at the OOU and is technically feasible.
Alternative 2, Institutional Controls, is also technically feasible. Alternative 4, Surface Clearance,
and Alternative 5, Clearance to Depth, are technically feasible and implementable. However,
efforts associated with implementing these alternatives in parts of the OQOU may be difficult due to
heavy vegetation and limited access.

7.3.2.2 Administrative Feasibility

Alternative 1 is administratively feasible, Alternatives 2, 4, and 5 are also administratively
feasible, but will require coordination and cooperation of park personnel and management during
both short- and long-term implementation. In addition, rights-of-entry permits will be required for
the portion of OOU2 that lies on private property.
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7.3.2.3 Awvailability of Services and Materials

Alternative 1 requires no services or materials. The services and materials to implement
Alternative 2 are readily available. During installation of sign posts, services of UXQ-trained
personnel are required. Alternatives 4 and 5 require special equipment and skills, UXQ-qualified
personnel, technology (geophysical investigation and handling of UXO0), and land clearing.
However, with proper planning and scheduling, all required resources should be available.

7.3.2.4 State (Support Agency) Acceptance

State and local agency acceptance is not required for Alternative 1. State acceptance of
Alternatives 2, 4, and 5 is expected; however, each will likely require approval of the South
Carolina Department of Parks, Recreation, and Tourism.

7.3.2.5 Community Acceptance

OO0U2 is unique in that a portion of the OOU is located on private property. Considering the
interests of the public at large as compared to a private landowner, it would not be surprising to
see a difference in the level of acceptance to any one of these alternatives. Throughout the
evaluation of alternatives for risk reduction at former Camp Croft and particularly within Croft
State Park, it has been assumed that the public would look favorably on any alternative that would
reduce human health risk. A private landowner, on the other hand, may feel differently and be
opposed to any form of action that restricts the use of his property (short or long term) or that
requires disturbance of the property (brush clearance, excavation, in place detonation of UXQO,
etc.). Considering this, evaluation of community acceptance for Alternatives 2, 4, and 5 is limited
to the public.

7.3.2.5.1 Because QOU?2 is in a remote location relative to the center of park activities, and the
use of the area is low, Alternative 1 may be favorably received by the community, especially if
accompanied by an adequate educational program.

7.3.2,5.2 The degree of community acceptance to Alternative 2 can be expecied to be greater
than Alternative 1, since some level of action would be taken to address ordnance contamination
at the QOU. The degree of acceptance to Alternatives 4 and 5 is expected to be greater than either
Alternative 1 or 2, since actions for an increased level of ordnance clearance would be
implemented. However, these alternatives may also receive some opposition from the community
during the short term due to restricted access to the QOU and required vegetation clearance and
excavation.
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7.3.2.5.3 In summary, Alternatives 4 and 5 provide higher levels of protection to the public and
the owners of the private property from ordnance contamination than de Alternatives 1 or 2.
Therefore, community and public acceptance to Alternatives 4 and 5 is expected to be higher than
to Alternatives 1 and 2.

7.3.3 Cost

Alternative 1 incurs no cost and is therefore the least expensive of the three alternatives. The
estimated costs to implement Alternatives 2 (Institutional Controls), 3 (Surface Clearance), and 4
(Clearance to Depth) are $15,500, 3,410,000, and $4,980,000, respectively (Appendix H).
Annual sign inspection/maintenance costs are estimated to be $1,200.

7.4 Ordnance Operable Unit 3 (OOU3)

Ordnance contamination discovered at OOU3 was limited to practice hand grenades, suggesting
that the site could have been used as a grenade practice field. Because it is privately owned
residential property and restriction of intrusive activities (e.g., planting, children digging, pool
construction) is impracticable to implement, concern for the safety of current and future residents
required that risk reduction alternatives be considered. Alternative 4, Surface Clearance, and
Alternative 5, Clearance to Depth, were both evaluated in addition to Alternative 1, No Further
Action and Alternative 3, Government Buyback.

7.4.1 Effectiveness
7.4.1.1 Overall Protection of Public Health and the Environment

Alternative 1, No Further Action, implements no action at the QQU, leaving potential OEW/UXO
in place and providing no additional protection of public health or the environment.

7.4.1.1.1 Alternative 3, Government Buyback, will not remove or destroy OEW/UXO
contamination and therefore cannot be seen as providing overall protection of human health and
the environment. However, to the extent that interim instituted controls are effective, the threat to
public health and the environment would be reduced.

7.4.1.1.2 Alternative 4, Surface Clearance, would be effective in removing OEW/UXO items
most likely to be encountered on the surface. Subsurface OEW/UXO, if present, would remain.
Therefore, this alternative would limit current and future land use to surface use.
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7.4.1.1.3 Alternative 5, Clearance to Depth, significantly reduces the potential for direct contact
with OEW/UXO, uniess intrusive activities are initiated below the clearance depth, and provides
overall protection of public health and the environment.

7.4.1.1.4 In summary, Alternative 5, Clearance to Depth, should provide the highest level of
protection to the present and future owners, residents, and the environment. Alternative 4 should
provide the second highest level of protection. Alternative 3 would provide interim protection to
the extent that interim institutional controls are effective. Alternative | would provide the least
protection.

7.4.1.2 Long-Term Effectiveness and Permanence

Alternative 1, No Further Action, implements no action at the site, and therefore would not
provide long-term effectiveness and permanence.

7.4.1.2.1 Alternative 3, Government Buyback, should provide long-term protection and
permanence as long as interim institutional controls are maintained. Long-term effectiveness and
permanence cannot be fully achieved until further activities result in the removal of OEW/UXO
contamination.

7.4.1.2.2 Alternative 4, Surface Clearance, should provide long-term effectiveness and
permanence, but only to the extent that land use activities are restricted to surface use,
Considering that this is private residential property, the practicability of enforcing such
restrictions is questionable, and therefore the long-term effectiveness and permanence may be
reduced.

7.4.1.2.3 Alternative 5, Clearance to Depth, would significantly reduce the potential for
exposure to OEW/UXO, and should be effective and permanent. However, this effectiveness and
permanence could be compromised if intrusive activities are performed below the clearance depth.

7.4.1.2.4 In summary, Alternative 5, Clearance to Depth, should provide the highest level of
effectiveness and permanence, with Alternative 4, Surface Clearance, providing the second-
highest level. Alternative 3, Government Buyback, will not provide long-term effectiveness and
permanence until future activities result in the removal of CEW/UXO contamination.
Alternative 1, No Further Action, would provide the least effectiveness and permanence.
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7.4.1.3 Reduction of MTV

The MTYV of the potential OEW/UXO contamination would remain unchanged with
implementation of Alternative 1. With Alternative 3, Government Buyback, the MTV would
remain unchanged until future removal activities are implemented and made effective.

Alternative 4, Surface Clearance, would partially address the threats associated with exposure to
OEW/UXO contamination, since the OEW/UXO discovered at the surface would be removed and
destroyed. However, the MTV of any buried ordnance would remain unchanged. Alternative 5,
Clearance to Depth, would significantly reduce the MTV of potential contaminants, since it results
in removal and destruction of both surface and subsurface contaminants.

7.4.1.4 Short-Term Effectiveness

Alternative 1, No Further Action, implements no action at the OOU, and therefore wouid cause
no inconvenience to the residents of the property or risks to the safety of workers.

7.4.1.4.1 Alternative 3, Government Buyback, poses worker safety concerns during fence and/or
sign installation. However, the exposure risk can be maintained low through the practice of UX0O
avoidance and the presence of a UXO-qualified person to clear the sites prior to digging.

7.4.1.4.2 Alternative 4, Surface Clearance, and Alternative 5, Clearance to Depth, pose worker
safety concerns due to the potential for ordnance exposure during clearance activities, However,
the risk of exposure would be minimized by using the services of UXO-qualified personnel.

7.4.1,5 Compliance with ARARs

ARARs are listed in Table 3-6, Section 3.7.1. No chemical-specific ARARs are associated with
OEW/UXO. The action- and location-specific ARARs are not applicable to Alternative 1. The
action specific-ARARs potentially applicable to Alternatives 3, 4, and 5 include worker safety and
transportation of OEW. The location-specific ARARs potentially applicable to QOU3 would be
complied with during implementation of Alternatives 3, 4, or 5.

7.4.2 Implementability
7.4.2.1 Technical Feasibility
Alternative 1, No Further Action, involves no action at the OQU and is technically feasible.

Alternative 3, Government Buyback, involves land purchase and may present a financial and legal
challenge to the government. Alternative 4, Surface Clearance, and Alternative 5, Clearance to
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Depth, are technically feasible and implementable. However, technical feasibility may be reduced
in areas close to structures.

7.4.2.2 Administrative Feasibility

Alternative 1 is administratively feasible. Alternative 3, Government Buyback, may prove to be
the most difficult since it requires the purchase of private property. Alternative 4 and
Alternative 5 should also be administratively feasible. However, cooperation of the property
owners and residents will be necessary, since temporary evacuation may be required during the
clearance operations.

7.4.2.3 Availability of Services and Materials

Alternative 1 requires no services or materials. Alternatives 4 and 5 require special equipment and
skills, UXO-qualified personnel, technology (geophysical investigation and handling of UXQ),
and potentially land clearing. However, with proper planning and scheduling, all required
resources should be available.

7.4.2.4 State (Support Agency) Acceptance

State and local agency acceptance is not required for Alternative 1. State acceptance of
Alternatives 3, 4, and 5 is expected to be favorable,

7.4.2.5 Community Acceptance

OO0U3 is located in a residential neighborhood. To residents, any selected actions implemented at
this site are likely to have a potential impact on their lives, especially those nearest the site. Their
concerns may vary from frustration over being temporarily inconvenienced to more positive
reactions over achieving a reduction in the potential exposure to OEW/UXO. However, assuming
that the community will have a clear preference for reduction of risk, the acceptance of
Alternative 1, No Further Action, is expected to be low. Alternative 4, Surface Clearance, and
Alternative 5, Clearance to Depth, both of which should provide a clear reduction in risk, should
be well received. Alternative 3, Government Buyback, may not be well received by the immediate
community, since it has the potential to restrict property use and reduce property values.
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7.4.3 Cost

Alternative 1 incurs no cost and is therefore the least expensive of the four alternatives. The
estimated cost to implement Alternative 3, Government Buyback, is $545,000. The estimated cost
to implement Alternative 4, Surface Clearance, is $61,100. The estimated cost to implement
Alternative 5, Clearance to Depth, is $131,000 (Appendix H).

7.5 Ordnance Operable Unit 4 (O0U4)

0O0U4 is located within Croft State Park. During the EE/CA field sampling effort, only several
small calibre slugs and scrap metal were detected at the grids located at OOU4, Based on the
results of this sampling effort. Alternative 1, No Further Action, is recommended for
implementation. Since only one alternative was selected for OOU4, no comparative analysis of
alternatives was required.

7.6 Ordnance Operable Unit 5 (QOUS)

Ordnance contamination discovered at OOUS was limited to one rifle grenade tail boom. Because
no UXO was found at the site, a no action alternative may seem most appropriate. However,
because it is privately owned residential property, where restriction of intrusive activities is
impracticable, concern for the safety of current and future residents requires that a risk reduction
alternative be considered. Alternative 4, Surface Clearance, was evaluated in addition to
Alternative 1, No Further Action, and Alternative 3, Government Buyback.

7.6.1 Effectiveness
7.6.1.1 Overali Protection of Public Health and the Environment

Alternative 1, No Further Action, implements no action at the OOU, leaving potential OEW/UXO
in place and providing no additional protection of public health or the environment.

7.6.1.1.1 Alternative 3, Government Buyback, will not destroy or remove OEW/UXO
contamination and, therefore, cannot be seen as providing overall protection of human health and
the environment. However, to the extent that interim instituted controls are effective, the threat to
public health and the environment would be reduced.
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7.6.1.1.2 Alternative 4, Surface Clearance, would be effective in removing OEW/UXO items
most likely to be encountered on the surface. Subsurface OEW/UXO, if present, would remain.
Therefore, this alternative would limit current and future land use to surface use.

7.6.1.2 Long-Term Effectiveness and Permnanence

Alternative 1, No Further Action, implements no action at the site, and therefore would not
provide long-term effectiveness or permanence.,

7.6.1.2.1 Alternative 3, Government Buyback, should provide long-term protection and
permanence as long as interim institutional controls are maintained. Long-term effectiveness and
permanence cannot be fully achieved until further activities result in the removal of OEW/UX0O
contamination.

7.6.1.2.2 Alternative 4, Surface Clearance, should provide long-term effectiveness and
permanence, but only to the extent that land use activities are restricted to surface use.
Considering that this is private residential property, the practicability of enforcing such

restrictions is questionable, and therefore the long-term effectiveness and permanence may be
reduced.

7.6.1.3 Reduction of MTV

The MTYV of the potential OEW/UXO contamination would remain unchanged with
implementation of Alternative 1. With Alternative 3, Government Buyback, the MTV would
remain unchanged until future removal activities are implemented and made effective.

Alternative 4, Surface Clearance, would partially address the threats associated with exposure to
OEW/UXO contamination, since the OEW/UXO discovered at the surface would be removed and
destroyed. However, the MTV of any buried ordnance would remain unchanged.

7.6.1.4 Short-Term Effectiveness

Alternative 1, No Further Action, implements no action at the OOU, and therefore would cause
no inconvenience to the residents of the property or risks to the safety of workers,

7.6.1.4.1 Alternative 3, Government Buyback, poses worker safety concerns during fence and/or
sign installation. However, the exposure risk can be maintained low through the practice of UXQ
avoidance and the presence of a UXO-qualified person to clear the sites prior to digging.
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7.6.1.4.2 Alternative 4, Surface Clearance, poses worker safety concerns due to the potential for
ordnance exposure during clearance activities. However, the risk of exposure would be minimized
using the services of UXO-qualified personnel.

7.6.1.5 Compliance with ARARs

ARARs are listed in Table 3-6, Section 3.7.1. No chemical-specific ARARs are associated with
OEW/UXQO. The action- and location-specific ARARs are not applicable to Alternative 1. The
action specific-ARARs potentially applicable to Alternatives 3 and 4 include worker safety and
OEW transport. The location-specific ARARs potentially applicable to OOUS would be complied
with during implementation of Alternatives 3 or 4.

7.6.2 Implementability

7.6.2.1 Technical Feasibility

Alternative 1, No Further Action, involves no action at the OOU and is technically feasible.
Alternative 3, Government Buyback, decreases land values and may present a financial and legal
challenge to the government. Alternative 4, Surface Clearance, is technically feasible and
implementable. However, technical feasibility may be reduced in areas close to structures.

7.6.2.2 Administrative Feasibility

Alternative 1 is administratively feasible. Alternative 3, Government Buyback, may prove to be
the most difficult, since it requires the purchase of private property. Alternative 4 should also be
administratively feasible. Cooperation of the property owners and residents will be necessary,
since temporary evacuation may be required during the clearance operations.

7.6.2.3 Availability of Services and Materials

Alternative 1 requires no services or materials. Alternative 3, Government Buyback, will require
services of UXO-trained personnel if signs are installed. Alternative 4 requires special equipment
and skills, UXO-qualified personnel, technology (geophysical investigation), and potentially land
clearing. However, with proper planning and scheduling, all required resources should be
available.
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7.6.2.4 State (Support Agency) Acceptance

State and local agency acceptance is not required for Alternative 1. State acceptance of
Alternatives 3 and 4 is expected to be favorable.

7.6.2.5 Community Acceptance

QQUS is located in a residential neighborhood. To residents, any selected actions implemented at
this site are likely to have potential impact on their lives, especially those nearest the site. Their
concerns may vary from frustration over being temporarily inconvenienced to more positive
reactions over achieving a reduction in the potential exposure to OEW/UXO. However, assuming
that the community will have a clear preference for reduction of risk, the acceptance of
Alternative 1, No Further Action, is expected to be low. Alternative 4, Surface Clearance, should
provide a clear reduction in risk, and should be well received. Alternative 3, Government
Buyback, may not be well received in the immediate community, since it has the potential to
restrict property use and reduce property values.

7.6.3 Cost

Alternative 1 incurs no cost and is therefore the least expensive of the three alternatives. The
estimated cost to implement Alternative 3, Government Buyback, is $190,000. The estimated cost
to implement Alternative 4, Surface Clearance, is $39,600 (Appendix H).

7.7 Ordnance Operable Unit 6 (OOU6)

OEW/UXO findings at QOU6 (Red Hill) during the EE/CA investigation and findings during the
TCRA (HFA, 1995a) confirmed Red Hill as a former target area for 105mm Howitzers. Five
105mm projectiles and one 81mm illumination mortar were recovered during the EE/CA
investigation. Four UXO (one 105mm projectile, one explosive burster, and two 60mm mortars)
were recovered during the TCRA (HFA, 1995a). The objective of the TCRA was to remove
ordnance contamination to a depth of 4 ft within access roads and other areas that the property
owner had identified for potential near-term development. However, the efficiency of this action
was severely reduced due to high densities of fragmentation and magnetic rock in the ground.

7.7.0.1 Because the property owner plans to develop the land for industrial use including
landfills, tree farming, and potentially a homesite, consideration of additional risk reduction
actions are warranted. However, the presence of extensive fragmentation and magnetic rock in the
ground may make any removal action inefficient and not cost effective.
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7.7.0.2 Based on the type of potential contamination at the site and the potential future land use,
Alternative 4, Surface Clearance, and Alternative 5, Clearance to Depth, were both evaluated. In
addition, Alternative 3, Government Buyback, was also evaluated as an alternative that would
allow the government to temporarily postpone costly actions until more cost-effective methods are
available.

7.7.1 Effectiveness
7.7.1.1 Overall Protection of Public Health and the Environment

Alternative 1, No Further Action, implements no action at the OOU, leaving potential OEW/UXO
in place and providing no additional protection of public health or the envircnment.

7.7.1.1.1 Alternative 3, Government Buyback, will not remove or destroy OEW/UXO
contamination and therefore cannot be seen as providing overall protection of human health and
the environment. However, to the extent that interim instituted controls are effective, the threat to
public health and the environment would be reduced.

7.7.1.1.2 Alternative 4, Surface Clearance, would be effective in removing OEW/UXO items
most likely to be encountered on the surface and would be implemented in areas not previously
surface-cleared. Subsurface OEW/UXO, if present, would remain. Therefore, this alternative
would limit current and future land use to surface use only except in areas previously cleared to
4 ft during the TCRA. Limited environmental protection would be accomplished with this
alternative.

7.7.1.1.3 Alternative 5, Clearance to Depth, would significantly reduce the potential for direct
contact with OEW/UXO, unless intrusive activities are initiated below the clearance depth, and
should provide the most effective overall protection of owners or users of the property.

7.7.1.1.4 In summary, Alternative 5, Clearance to Depth, should provide the highest level of
protection. Alternative 4, Surface Clearance, would provide reduced protection. Alternative 3

would provide interim protection to the extent that interim institutional controls are effective.

Alternative 1, No Further Action, would provide no increased protection.
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7.7.1.2 Long-Term Effectiveness and Permanence

Alternative 1, No Further Action, implements no action at the site, and therefore would not
provide long-term effectiveness and permanence.

7.7.1.2.1 Alternative 3, Government Buyback, should provide long-term protection and
permanence as long as interim institutional controls are maintained. Long-term effectiveness and
permanence cannot be fully achieved until further activities result in the removal of OEW/UXO
contamination.

7.7.1.2.2 Alternative 4, Surface Clearance, is a reliable means of reducing exposure of
OEW/UXO to those not engaged in intrusive activities. The possibility of exposure during
intrusive activities, such as construction, would remain.

7.7.1.2.3 Alternative 5, Clearance to Depth, should significantly reduce the potential for
exposure to OEW/UXO. Implementation of this alternative should provide long-term effectiveness
and permanence, unless intrusive activities are initiated below the clearance depth.

7.7.1.2.4 In summary, Alternative 5, Clearance to Depth, should provide the highest level of
long-term effectiveness and permanence since it removes both surface and subsurface ordnance.
Alternative 4, Surface Clearance, should provide a reduced level of long-term effectiveness since
it only reduces surface exposure. Alternative 3, Government Buyback, will not provide long-term
effectiveness and permanence until future activities result in the removal of OEW/UXO
contamination. Alternative 1, No Further Action, will not provide long-term protection or
permanence.

7.7.1.3 Reduction of MTV

The MTV of the potential OEW/UXO contamination would remain unchanged with
implementation of Alternative 1. With Alternative 3, the MTV would remain unchanged until
anticipated future removal activities are implemented and made effective. Alternative 4, Surface
Clearance, would partially address the threats associated with exposure to OEW/UXO
contamination, since the QEW/UXO discovered at the surface would be removed and destroyed.
However, the MTV of any buried ordnance would remain unchanged. Alternative 5, Clearance to
Depth, would significantly reduce the MTV of the potential contaminants, since it removes both
surface and subsurface ordnance contamination. Based on the risk analysis completed by
QuantiTech (see Appendix G), a reduction in the probability of exposure to UXO of at least

30 percent may be achieved.
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7.7.1.4 Short-Term Effectiveness

Alternative 1, No Further Action, implements no action at the OOU, and therefore would cause
no inconvenience to the public or the property owner and no risks to the safety of workers.

7.7.1.4.1 Alternative 3, Government Buyback, poses worker safety concerns during fence and/or
sign installation. However, the exposure risk can be maintained low through the practice of UXO
avoidance and the presence of a UX0O-qualified person to clear the sites prior to digging.

7.7.1.4,2 Alternatives 4, Surface Clearance, and 5, Clearance to Depth, pose worker safety
concerns during clearance operations. However, the risk of exposure would be minimized using
UXO-qualified personnel! for surface clearance operations.

7.7.1.4.3 In summary, Alternative 1, No Further Action, would have no short-term effects.
Alternative 3, Government Buyback, would have short-term effects, but only during installation of
signs and fence posts. Alternative 4, Surface Clearance, and Alternative 5, Clearance to Depth,
would clearly have the greatest short-term risks since each involves ordnance detection and
removal.

7.7.1.5 Compliance with ARARs

ARARSs are listed in Table 3-6, Section 3.7.1. No chemical-specific ARARs are associated with
OEW/UXOQ. The action- and location-specific ARARs are not applicable to Alternative 1. The
action specific-ARARs potentially applicable to Alternatives 3, 4, and 5 include worker safety and
QEW transport, The location-specific ARARs potentially applicable to OOU6 would be complied
with during implementation of Alternatives 4 or 5.

7.7.2 Implementability
7.7.2.1 Technical Feasibility

Alternative 1, No Further Action, invelves no action at the OOU and is technically feasible.
Alternative 3, Government Buyback, involves land purchase and may present a financial and legal
challenge to the Government. However, it is technically feasible. Alternative 4, Surface
Clearance, and Alternative 5, Clearance to Depth, are technically feasible and implementable.
However, the presence of excessive fragmentation and magnetic rock may make effective
implementation difficult.
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7.7.2.2 Administrative Feasibility

Alternative 1, No Further Action, is administratively feasible. Alternatives 3, 4, and 5 may also
be administratively feasible; however, each will require the cooperation of the current property
owner. Alternative 3, Government Buyback, may prove to be the most difficult since it requires
purchase of the property.

7.7.2.3 Availability of Services and Materials

Alternative 1, No Further Action, requires no services or materials. Alternative 3, Government
Buyback, will require UXO-qualified personnel during installation of signs and fencing.
Alternatives 4 and 5 require special equipment and skills, UXO-qualified personnel, technology
(geophysical investigation and OEW/UXO handling), and land clearing.

7.7.2.4 State (Support Agency) Acceptance

State and local agency acceptance is not required for Alternative 1. State acceptance should be
easily achieved since no permits or approvals are anticipated for Alternatives 3, 4, and 5.

7.1.2.5 Community Acceptance

Because OOU6 consists of private property, mostly undeveloped and remote, the community
acceptance to Alternative 1, No Further Action, is expected to be favorable, However, the
property owner may be less accepting since the alternative takes no action to reduce risk.
Alternative 3, Government Buyback, should be favorably received by the community as well,
since it takes action to prevent exposure to the public. Alternatives 4 and 5 should receive
favorable acceptance since each will result in an overall reduction of risk to the property owner
and his employees,

7.7.3 Cost

Alternative 1 incurs no cost and is therefore the least expensive of the four alternatives. The
estimated costs to implement Alternative 3 (Government Buyback), Alternative 4 (Surface

Clearance), and Alternative 5 (Clearance to Depth), are $1,220,000, $4,250,000, and $9,410,000,
respectively (Appendix H).
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7.8 Ordnance Operable Unit 7 (O0U7)

Ordnance contamination discovered at QQU7 during the EE/CA investigation and the TCRA
surface clearance completed at high priority areas (i.e., high use) of OOU7 included sixty 60mm
and two 81mm mortars, confirming the area as a former mortar impact zone. Additionally, 81mm
mortars, parts of 2.36-inch rockets, and one 105mm projectile were found in this area. Because
this area is used heavily by the public for recreational purposes, consideration of further risk
reducticn alternatives is warranted. Alternative 4, Surface Clearance, and Alternative 5, Clearance
to Depth, were evaluated in addition to Alternative 1, No Further Action, and Alternative 2,
Institutional Controls.

7.8.1 Effectiveness
7.8.1.1 Overall Protection of Public Health and the Environment

Alternative 1, No Further Action, implements no action at the OOU, leaving potential OEW/UXO
in place and providing no additional protection of public health or the environment. Alternative 2,
Institutional Controls, implements control measures of sign posting and education to reduce
potential exposure to OEW/UXO. However, this alternative would only provide protection to the
extent that surficial ordnance items are not present and intrusive activities are prevented.

7.8.1,1.1 Alternative 4, Surface Clearance, would be effective in removing QEW/UXQ items
most likely to be encountered on the surface. Subsurface OEW/UXQ, if present, would remain.
Therefore, this alternative would limit current and future land use to surface use.

7.8.1.1.2 Alternative 5, Clearance to Depth, would significantly reduce the potential for direct
contact with OEW/UXO, unless intrusive activities are initiated below the clearance depth, and
should provide the most effective overall protection of public health and the environment.

7.8.1.1.3 In summary, Alternative 5, Clearance to Depth, should provide the highest level of
protection to the public, park employees, and the environment. Alternative 4 provides less
protection than Alternative 5, but more than Alternative 2. Alternative 1 provides no protection.

7.8.1.2 Long-Term Effectiveness and Permanence
Alternative 1, No Further Action, implements no action at the site and therefore would not

provide long-term effectiveness and permanence. Alternative 2, Institutional Controls, may
provide long-term effectiveness and permanence, but only as long as the controls are
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appropriately maintained. With this alternative young children, particularly those that have not
learned to read, are at greater risk and will require close supervision.

7.8.1.2.1 Alternative 4, Surface Clearance, should provide long-term effectiveness and
permanence but only to the extent that land use activities are restricted to the surface, which may
prove difficult considering the potentially intrusive nature of land use in the area (e.g., camping,
picnicking).

7.8.1.2.2 Alternative 5, Clearance to Depth, should significantly reduce the potential for
exposure to OEW/UXO. Implementation of this alternative should provide long-term effectiveness
and permanence, unless intrusive activities are initiated below the clearance depth.

7.8.1.2.3 In summary, Alternative 1, No Further Action, would not provide any long-term
effectiveness or permanence. Alternative 2, Institutional Controls, would provide for long-term
effectiveness and permanence as long as the controls are properly maintained and appropriate
supervision is provided to young children. Alternative 4, Surface Clearance, will provide more
long-term effectiveness and permanence; however, land use must be restricted to surface use only.
Alternative 5, Clearance to Depth, would provide the highest long-term effectiveness and
permanence; however, intrusive activities below the clearance depth must be prevented.

7.8.1.3 Reduction of MTV

The MTV of the potential OEW/UXO contamination would remain unchanged with
implementation of Alternatives 1 or 2. Alternative 4, Surface Clearance, would partially address
the threats associated with exposure to OEW/UXO contamination, since the OEW/UXO
discovered at the surface would be removed and destroyed. However, the MTV of any buried
ordnance would remain unchanged. Alternative 5, Clearance to Depth, would significantly reduce
the MTV of potential contaminants, since it results in the removal and destruction of both surface
and subsurface contamination. Based on the risk analysis completed by QuantiTech (see
Appendix G), a reduction in the probability of exposure to UXO of at least 50 percent may be
achieved.

7.8.1.4 Short-Term Effectiveness
Alternative 1, No Further Action, implements no action at the GOU and therefore would cause no

inconvenience to the public or risks to the safety of workers. Alternative 2, Institutional Controls,
would pose minimal worker safety concerns during installation of signs.
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7.8.1.4.1 Alternative 4, Surface Clearance, and Alternative 5, Clearance to Depth, pose safety
concerns with the potential for exposure of workers to OEW/UXO during clearance operations.
However, the risk associated with exposure would be minimized using UXO-qualified personnel
for clearance operations. The only impact expected on the community would be temporary
inconvenience, as access by the public would be restricted during implementation.

7.8.1.4.2 In summary, there would be no short-term effect of Alternative 1. Alternative 2 poses
only minimal safety concerns to workers. Alternatives 4 and 5 pose the greatest safety concerns to
workers.

7.8.1.5 Compliance with ARARs

ARARs are listed in Table 3-6, Section 3.7.1. No chemical-specific ARARs are associated with
OEW/UXO. The action- and location-specific ARARs are not applicable for Alternative 1. The
action specific-ARARs potentially applicable to Alternatives 2, 4 and 5 include worker safety and
OEW transport. The location-specific ARARs potentially applicable to OOU7 would be complied
with during implementation of Alternatives 2, 4, or 5.

7.8.2 Implementability
7.8.2.1 Technical Feasibility

Alternative 1, No Further Action, involves no action at the OOU and is technically feasible. The
remaining alternatives are all technically feasible.

7.8.2.2 Administrative Feasibility

Alternative 1 is administratively feasible. Alternatives 2, 4, and 5 are also administratively
feasible but will require coordination and cooperation of the park personnel and management
during implementation.

7.8.2.3 Availability of Services and Materials

Alternative 1 requires no services or materials. The services and materials to implement
Alternative 2 are readily available. During installation of sign posts, the services of UXO-trained
personnel are required. Alternatives 4 and 5 require special equipment and skills, UXO-qualified
personnel, technology (geophysical investigation and QOEW/UXO handling), and land clearing.
However, with proper planning and scheduling, all required resources should be available.
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. 7.8.2.4 State (Suppert Agency) Acceptance

State and local agency acceptance is not required for Alternative 1. State acceptance of
Alternatives 2, 4, and 5 is expected; however, each will likely require approval of the South
Carolina Department of Parks, Recreation, and Tourism.

7.8.2.5§ Community Acceptance

Community acceptance to Alternative 1 is expected to be low, since no action would be
implemented to reduce the risk of exposure to potential ordnance contamination. Community
acceptance to Alternative 2 can be expected to be higher, since some level of action is proposed
to address ordnance contamination. Community acceptance to Alternatives 4 and 5 is expected to
be even greater, since actions are proposed. However, this alternative might receive some
opposition from the community due to the required vegetation clearance and excavation and
restricted access to the area during the implementation period.

7.8.3 Cost

Alternative 1 incurs no cost and therefore is the least expensive of the four alternatives. The

. estimated cost to implement Alternative 2 (Institutional Controls), Alternative 4 (Surface
Clearance), and Alternative 5 (Clearance to Depth) are $6,400; $2,210,000; and $3,400,000;
respectively (Appendix H).

7.9 Ordnance Operable Unit 8 (OQOUS)

Findings at OOUS during the EE/CA field sampling effort were limited to barbed wire and scrap
metal. However, 14 M6 mine shipping containers were recovered previously by CEHND’s
removal contractor, HFA, suggesting the possibility that the site may have been a practice
minefield. Based on the results of the sampling effort, location and limited access of QOUS,
Alternative 1, No Further Action, is recommended for implementation. Since only one alternative
was selected for OOUS, no comparative analysis of alternatives was required.
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8.0 Proposed Risk Reduction Alternatives

In the previous sections, alternatives to reduce the risk of danger to the public and the
environment from the presence of OEW/UXO contamination within former Camp Croft were
developed and evaluated (Sections 5.0 and 6.0). Selected alternatives were then compared for
application at each OOU (Section 7.0). In this section either a risk reduction alternative or no
further action is proposed for each OQU, along with an appropriate rationale. Table 8-1 lists the
alternatives that were evaluated, the estimated cost of each, and the selected alternative proposal
for each OOU.

8.0.1 In Section 6.0, public education was described as being a common component to each
alternative, and the costs for public education were not allocated between the alternatives or the
individual QOUs. Therefore, in the following summations, public education is not included in the
alternative costs. The costs were estimated in Section 6.0 to be $25,000 10 $50,000, initially, with
annual update costs of $2,500 to $5,000.

8.1 Croft State Park
8.1.1 Ordnance Operable Unit 1A
Three alternatives were evaluated for OOUI1A:

® Alternative 1--No Further Action,

® Alternative 2—Institutional Controls, and

® Alternative 4—Surface Clearance.
8.1.1.1 Alternative 1, No Further Action, is proposed for implementation at QOU1A.
8.1.1.2 OOUI1A was investigated due to archive information indicating that the area had been
used for mortar and/or rocket ranges (USACE, 1994). However, no evidence of mortars or
rockets was found in OOU1A during the EE/CA investigation, and OEW findings were limited
primarily to inert 37mm and 57mm projectiles. Therefore, the probability of potential UXO

present in OQUIA is considered low.

8.1.1.3 There is no cost to implement this alternative.
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Table 8-1,

Risk Reduction Alternatives, Considered and Proposed

No Further Action

No Further Action

Institutional Controls 11.2
Surface Clearance 10,100
O0QU1B No Further Action 0 Surface Clearance
Institutional Controls 5.28
Surface Clearance 521 I
Clearance to Depth 804
Q0ou2 No Further Action 0 Surface Clearance
Institutional Controls 155
Surface Clearance 3,410 ™
Clearance to Depth 4,580
QU4 No Further Action 0 No Further Action
o0u7 No Further Action 0 Clearance to Depth
Instimational Controls 6.4
Surface Clearance 2,210
Clearance to Depth 73,4000
No Further Action 0 No Further Action
No Further Action 0 Clearance to Depth
Government Buyback 545
Surface Clearance 6l1.1
Clearance to Depth 31
0oQus No Further Action 0 No Further Action
Government Buyback 190
Surface Clearance 39.6
O0uU6 No Further Action Government Buyback
Government Buyback 1,220
Surface Clearance )
Clearance to Depth 9,410
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8.1.2 Ordnance Operable Unit 1B

Four alternatives were evaluated for OOU1B;

Alternative 1—No Further Action,
Alternative 2—Institutional Controls,
Alternative 4—Surface Clearance, and
Alternative 5—Clearance to Depth.

8.1.2.1 In the comparative analysis of these alternatives (Section 7.0), all were shown to be
implementable. The alternative that would provide the highest reduction in potential risk to the
public would be Alternative 5, Clearance to Depth. However, the cost of Alternative 5 is
significantly higher than that of Alternative 4, Surface Clearance. Based on a combination of the
following factors, Alternative 4 was selected and consists of:

® Surface clearance along trails and along the sides of Croft State Park Road, and
® Posting warning signs at trail entrances and at selected locations along Croft State Park
Road.

8.1.2.2 Further justification for this selection is provided below:

®  Activities in OOQU1B are generally limited to surface use (i.e., non-intrusive), and
therefore the probability of exposure to potential subsurface ordnance is low;

® Plans to add new trails, develop campgrounds, or conduct other intrusive activities within
QOQUI1B do not exist and are not anticipated; and

® Limited access into OOU1B means the potential risk of exposure is most likely to occur
on or adjacent to the trails and along the sides of Croft State Park Road, which runs
through the QOU.

8.1.2.3 The CERND risk contractor estimated the annual exposures to UX0O within OOUIB to
be zero (Sector 1B, QuantiTech report, Appendix G). However, this estimate was based on
surface use only and QuantiTech’s interpretation from the EE/CA sampling data that all surface
UXO had been removed during the sampling effort. A more conservative conclusion is
appropriate, primarily based on the fact that the EE/CA sampling included only approximately

4 percent of the total area of OOU1B and that removal of surface ordnance discovered during
sampling is not a basis for conclusion that no other surface ordnance is present. It is believed that
some level of risk remains and that the exposure levels and probability of exposure are greater
than zero.
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8.1.2.4 The estimated cost to implement this alternative is $521,000, with annual sign inspection/
maintenance costs of $700. Costs were discussed previously in Section 6.0, and cost estimates are
included in Appendix H.

8.1.3 Ordnance Operable Unit 2

Four alternatives were evaluated for OQU2:
Alternative 1—No Further Action,
Alternative 2—Institutional Controls,

Alternative 4—Surface Clearance, and
Alternative 5—Clearance to Depth.

8.1.3.1 All four of these alternatives were shown to be implementable. However, Alternative 4,
Surface Clearance, and Alternative 5, Clearance to Depth, clearly would provide the highest
reduction in potential risk to the public, with Alternative 5 being the most effective. Alternative §
is the most costly of the clearance alternatives. Based on the results of the comparative analysis
and factors cited below, Alternative 4, Surface Clearance, was selected for implementation at
QOOU2 and consists of the following:

Site preparation and clearing,
Geophysical investigation,
Recovery/disposal of UXQO, and
Quality control,

8.1.3.2 Further justification for this selection follows:

® (OO0U2 was investigated due to suspicion that it may have been a mortar range. The
EE/CA investigation confirmed this suspicion, with the discovery of 60mm and 81mm
mortar rounds.

® Activities in OOU2 are generally limited to surface use (hiking, horseback riding and
hunting) with only minimal potential for intrusive activities.

8.1.3.3 It should be noted that the CEHND risk contractor estimated a probability of exposure to
UXO to range from one in 11,000 to one in 19,000. This estimate was based on a weighted
average across the entire OQOU, which would necessarily dilute the probabilities in the
concentrated impact areas. The analysis also assumes no surface UXO is present. This is an
assumption that has significant impact on exposure levels. The EE/CA sampling completed in
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OO0U2 resulted in the removal of surface ordnance discovered during the sampling activities.
However, considering that less than 1 percent of the total area was sampled, a conclusion that all
surface ordnance has been removed cannot be made. A more accurate probability of exposure
may be considerably greater than 1/11,000 and may also exceed the de facto cleanup standard of
1/6,665 established following the Tierrasanta FUDS removal action (see Section 3.7.4).

8.1.3.4 The estimated cost to implement this alternative is $3,410,000, with annual sign
inspection/maintenance costs of $1,200. Costs were discussed previously in Section 6.0, and cost
estimates are included in Appendix H.

8.1.4 Ordnance Operable Unit 4

Alternative 1—No Further Action, the only alternative evaluated for OQU4, is proposed for
implementation. QOU4 was investigated due to reported findings of OEW. However, the
investigation revealed only small caliber slugs (scrap) in the area. No UXQ were found.

8.1.5 Ordnance Operable Unit 7

Four alternatives were evaluated for QOU7:
Alternative 1—No Further Action,
Alternative 2—Institutional Controls,

Alternative 4—Surface Clearance, and
Alternative 5—Clearance to Depth.

8.1.5.1 All four of these alternatives were shown to be implementable. However, Alternative 4,
Surface Clearance, and Alternative 5, Clearance to Depth, clearly would provide the highest
reduction in potential risk to the public, with Alternative 5 being the most effective. Alternative 5
is the most costly of the alternatives.

8.1.5.2 Based on the results of the comparative analysis and factors cited below, Alternative 5,
Clearance to Depth, was selected for implementation at OOU7 and consists of the following:

Site preparation and clearing,
Geophysical investigation,
Excavation of anomalies,
Disposal of UXQO,
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® Quality control, and
® Posting warning signs at selected high use areas within OQU7.

8.1.5.3 Further justification for this selection follows:

® Land use in OOU7 is not limited to surface use, making surface clearance less effective at
reducing overall risks to the public. Intrusive activities associated with camping, such as
driving tent pegs, are common. The park management has also indicated a desire to
construct facilities in this OOU, providing further justification for subsurface clearance.

® Users in this QOU include children, many of which may be too young to read warning
signs or to understand the potential dangers associated with finding ordnance
contamination.

® The CEHND risk contractor estimated the annual exposures to UXQ within QOU7 o
range from 56 to 71 (QuantiTech report, Appendix G). QuantiTech further estimated that
the probability of exposures would be reduced from 1/2 (one in two) to 1/4, or
approximately a 50 percent reduction, with clearance to 1 ft.

® The fact that the resulting probability of exposure will fall way short of achieving the de
facto cleanup standard (one in 6,665) developed following the Tierrasanta FUDS removal
action (see Section 3.7.4) supports the necessity of the proposed removal action.

® The TCRA performed in OOU7 was limited to high use areas and was restricted to
surface clearance only. However, numerous subsurface anomalies were recorded by the
contractor, indicating that subsurface UXO may still exist at the site.

8.1.5.4 The proposed clearance depth is 22 inches, based on the maximum depth at which
OEW/UXO was found during the EE/CA investigation. However, if during the clearance
operation significant anomalies are detected at deeper depths, clearance depth should be
reevaluated.

8.1.5.5 Although this alternative should be effective at removing surface and subsurface UXO,
the probability of achieving total removal is limited by the available technology. Therefore, since
this is a high use area and will continue to be well into the future, this action should be
supplemented by an educational program consisting of sign posting and distribution of brochures
to park visitors,

8.1.5.6 If prior to implementation of the clearance action the park management can provide a
footprint for the planned construction, then the clearance operation should include clearance of the
footprint down to at least one foot below planned construction depth and below depth of
underground utility lines.

P/FUDS/CROFT/EECA-8.NEW/! 10/31/95 8-6 Environmental Science & Engineering, Inc.




Camp Croft EE/CA

8.1.5.7 The estimated cost to implement this alternative is $3,400,000. Costs were discussed
previously in Section 6.0, and cost estimates are included in Appendix H.

8.1.6 Ordnance Operable Unit 8
Alternative 1, No Further Action, the only alternative evaluated for OOUS, is proposed for
implementation. OOUS8 was selected for investigation due to a suspicion that it may have

contained a training minefield. Investigations revealed empty mine shipping containers (HFA,
1995a) and scrap. No UXO was found,

8.2 Private Property Sites

8.2.1 Ordnance Operable Unit 3

Four alternatives were evaluated for OQOU3:
Alternative 1—No Further Action,
Alternative 3—Government Buyback,

Alternative 4-—Surface Clearance, and
Alternative 5—Clearance to Depth.

8.2.1.1 Because practice hand grenades were confirmed to be present during the EE/CA
investigation, and the potential exists that additional UXO may be present on this private property
site, Alternative 1, No Further Action, was considered inappropriate.

8.2.1.2 Alternative 5, Clearance to Depth (to 19 inches), is the proposed alternative. The
primary reason for selection of this alternative over Alternative 4, Surface Clearance, was that the
site is private residential property and prevention of intrusive activities (e.g., planting, children
digging, and pool construction) is impracticable, if not impossible to implement. However, the
CEHND risk contractor (QuantiTech) estimated the probability of exposures to be as low as zero
and as high as 1/300,000 if no action is taken at OQU3, and a maximum probability of
1/4,000,000 if clearance is performed to 1-ft depth,

8.2.1.3 Alternative 3, Government Buyback, was not chosen due to its high cost ($545,000) and
the potential for poor acceptance by the immediate community.

8.2.1.4 The estimated cost to implement this alternative is $131,000. Costs were discussed
previously in Section 6.0, and cost estimates are included in Appendix H.

P/FUDS/CROFT/EECA-8.NEW/ !1/02/95 -7 Environmenial Science & Engineering, Inc.



Camp Croft EE/CA

8.2.2 Ordnance Operable Unit 5
Three alternatives were evaluated for QOUS:

® Alternative 1—No Further Action,
® Alternative 3—Government Buyback, and
® Alternative 4—Surface Clearance.

8.2.2.1 OEW/UXO discovered at OOUS was limited to one rifle grenade tail boom. No UXO
were found.

8.2.2.2 Because no UXO were found, Alternative 1, No Further Action, is the proposed
alternative for implementation at OQUS.

8.2.3 Ordnance Operable Unit 6

Four alternatives were evaluated for OOU6:
Alternative 1—No Further Action,
Alternative 3—Government Buyback,

Alternative 4—Surface Clearance, and
Alternative 5—Clearance to Depth.

8.2.3.1 All four of these alternatives were shown to be implementable. However, Alternative 4,
Surface Clearance, and Alternative 5, Clearance to Depth, clearly would provide the highest
reductions in potential risk to the public, with Alternative 5 being the most costly and most
effective. Costs associated with these two clearance alternatives are significantly higher than those
associated with Alternative 3, Government Buyback.

8.2.3.2 Based on the results of the comparative analysis and factors cited below, Alternative 3,
Government Buyback, supplemented with institutional controls, was selected for implementation at
QOU6 and consists of:

Purchasing 340 acres of private property by the government,

Fencing the property boundary to prevent trespassing,

Posting warning signs along the fence every 300 ft, and

Suspending ongoing activities on the property at the direction of the government.
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. 8.2.3.3 The buyback alternative is significantly less expensive than either of the two clearance
alternatives and gives the government the flexibility to postpone removal activities until a more
cost-effective approach can be developed. As was indicated earlier (Section 3.4.1), a TCRA was
performed on a small portion of OQU®6. The high density of fragmentation and magnetic rock in
the ground caused a major impact on the efficiency of the operation, resulting in a high cost of
approximately $66,000 per acre when cleared to 4 ft.

8.2.3.4 This alternative will also give the government the flexibility to complete selective surface
and/or subsurface clearances across the site and then dispose of the land with deed restrictions
limiting land use as appropriate.

8.2.3.5 The estimated cost to implement this alternative is $1,220,000. This estimated cost is
based on an assumed land purchase price of $1,500 per acre. Costs were discussed previously in
Section 6.0, and cost estimates are included in Appendix H. Annual costs of $2,000 are estimated
for sign inspection/maintenance services.
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APPENDIX A
ANNKEX M
STATEMENT OF WORK
ENGINEERING EVALUATION/COST ANALYSIS
FORMER CAMP CROFT ARMY TRAINING FACILITY
SPARTANBURG, SOUTH CAROLINA
31 March 1994

1. OBJECTIVE

Prepare an Engineering Evaluation/Cost Analysis (EE/CA) in
accordance with the National Contingency Plan (NCP) and the
special requirements of this Scope of Work (SOW). The EE/CA will
be used as the basis for the selection of the corrective action
in order to reduce public safety risk associated with OEW at the
former Camp Croft. The A-E shall coordinate closely with the
Contracting Officer and other contractor performing the interim
removal of OEW. The interim removal will be performed at the same
time as this EE/CA.

2. BACKGROUND

The work required under this Scope of Work (SOW) falls under
the Defense Environmental Restoration Program - Formerly Used
Defense Sites. Ordnance and Explosive Waste (OEW) contamination
exists on property formerly owned by the Department of the Army.

2.1 General. OEW is a safety hazard and constitutes an
imminent endangerment to the public. These actions will be
performed in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and the
National Contingency Plan (NCP). For any actions on site, no
Federal, State, or Local permits are required. The provisions of
29 CFR 1910.120 shall apply to all actions taken at this site.

2.2 This site is not a suspected Chemical Surety Material
(CSM) site. However, if the A~E encounters suspected CSM during
work, The A-E shall immediately withdraw from the work area and
notify the Corps of Engineers on-site Safety Specialist for
guidance. The Huntsville Division Safety Office will notify the
Technical Escort Unit (TEU).

2.3 Site Description. Camp Croft wasg established as a
World War II Army Infantry Replacement Training Center on 10
January 1941. The camp consisted of two general areas: a series
of firing range; and a troop housing area with attached
administrative headguarters. Camp Croft is located approximately
five miles southeast of Spartanburg, South Carolina and
encompassed approximately 19,045 acres. The followings are areas
of concern, as related to OEW:
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2.3.1 Training Range Impact Area. This area of
present-day Croft State Park is suspected to be contaminated

with OEW that would have been generated during small arms
ammunition and mortar training conducted by infantry troops.
Ordnance waste located include .30 caliber bullets and Trench
Mortar Weapon, 60 mm and 81 mm, Fin Assemblies (cartridge
container and blades), shell, illuminating, M83, links for 20 mm
Cartridges, Fuze, and hand grenade. There are approximately
16,929 acres that classified as the range impacts areas. There
are two campgrounds located within the park area for an estimated
100 acres total. Hiking trails, roads, parking lots, and Craig
Lake are also located in the impact area.

2.3.2 Gas Chambers and Gas Obstacle Course Area. The
gas chanbers and obstacle course were located on land east of
Kohler parking lot. These structures have been removed and no
chemical ordnance or other evidence of past chemical training
were found. Gas chambers and obstacle course area are located on
approximately 199 acres.

2.3.3 Cantonment Area. The cantonment area is
presently used as Camp Croft residential area. The size of the
cantonment area is approximately 167 acres, Some Camp Croft-era
structures still remains at present time.

2.3.4 Grenade Court. The Grenade court is
approximately 1,750 acres in size. The site is being graded for
construction. There are no evidence of OEW located at this site.

3. TASK 1- REVIEW EXTSTING DATA AND PERFORM SITE VISIT.

3.1 Review Existing Data. The A-E shall review the archive
search and other data provided by the Contracting Officer prior
to the site visit.

3.2 Site Visit. The A-E shall coordinate with the
Contracting Officer, State, and Local Agencies prior to the site
visit. The A-E shall perform a visual inspection of the site and
collect any additional data that may be locally available. Data
to be collected may include existing land use, topographic maps
and natural features, tree cover, points of contact and phone
number({s), wetlands, endangered species, archaeological
resources, etc. No field work shall be performed during the site
visit.

4. TASK 2- LOCATION SURVEY AND MAPPING.

The A-E shall perform location survey and mapping of
approximately 7,100 acres of the former Camp Croft site. The
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specific requirement to conduct location survey and mapping will
be provided by the Government. The A~E shall prepare a work task
proposal, with specific requirement, and obtain the Contracting
Officer approval prior to the start of the work. The A-E shall
submit work schedule and manpower alleocation with the work task
proposal. Any assumptions shall be stated and their basis shall
be provided.

S. TASK 3- PREPARE SITE SPECIFIC WORK PLAN.

The A-E shall prepare site specific Work Plan for field
investigation at the former Camp Croft. The sub-plans that must
be prepared include: UXO Operational Plan; Site-Specific Safety
and Health Plan (SSHP); Equipment Plan; Environmental Protection
Plan; Quality Control Plan; Work, Data, and Cost Management Plan;
and Gecphysical Investigation Plan. The Work Plan must be
approved by the Contracting Officer prior to the start of the
work.

6. TASK 4 - DETERMINE PRESENCE OR ABSENCE OF QEW CONTAMINATION.

6.1 The contractor shall provide all the necessary eguipment
and personnel to determine the presencefabsence of OEW
contamination and dispose of any conventional QOEW encountered.

If a UXO is discovered that is identified as containing military
toxic chemical agent, all operations shall cease immediately
within 500 meters of the site and the item secured by two UXO
Specialists, and CEHND-ED-SY notified, who will in turn request
military EOD support.

6.1.1 Based on data from Government-furnished Archives
Search Report (ASR), the contractor shall select 80 sampling
locations for surface/subsurface investigation. This selection
shall be addressed and justified in the WP. These 80 locations
shall be scattered over the project site and 60 of the locations
shall be in the areas where OEW has been reported in the ASR.
The sampling locations shall be 100’ x 200’. The contractor shall
excavate at the locations of suspected subsurface OEW/UXO located
within each of the 80 locations. The contractor shall not
perform any excavation deeper than two feet without prior
approval from the on-site CEHND safety representative.

6.1.2 All access holes and detonation pits shall be
refilled upon completion of the project.

6.2 The contractor shall maintain a detailed accounting of
all materiels encountered during the surface and subsurface
sweep/clearance. This accounting shall include the amounts of
OEW, their identification/condition, and disposition. The
accounting shall include all non OEW-related metallic debris that
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is present. The non OEW-related metallic debris shall be
detailed in pounds per acre. This accounting shall be a part of
the Final Investigation Report.

6.3 Inert OEW, including fragments, shall be collected, the
inert filler explosively vented, and then placed in a contractor
established holding area pending turn in by the contractor.

6.4 An accountability system shall be utilized that
accounts for all explosive materials expended in the disposal of
UXxo.

6.5 If a UX0O is encountered, where it is determined that it
cannot be moved, and the situation precludes detonating the UXO
in-place, the CEHND safety representative will be notified who
will in turn request military EOD support.

6.6 Magnetometers shall be utilized to detect subsurface
UX0. The magnetometer used shall be capable of detecting a 60mm
projectile to a depth of two feet. Techniques and equipment to
be used shall be addressed in the WP,

6.6.1 Access shall be gained to suspect subsurface UXO
to perform identification and disposal procedures. All access,
identification, and disposal, procedures of OEW/UX0 shall be
accomplished by a UXO Specialist. Magnetometer operators or
other non UXO qualified personnel will not be allowed to perform
UX0 procedures. UXO procedures include, but are not limited to,
gaining access (manual excavation) to subsurface UXO,
identification, transportation, storage, and disposal of UXO.
Training requirements of 29 CFR 1910.120e(i)} apply to this
project.

6.7 <Quality Control (QC). The contractor shall propose a
system to manage, contrel, and document his performance of this
task. The methodology to accomplish the gquality control shall be
proposed in the WP. The QC activities shall be documented and
included in the final investigation report. The individual
performing the UXO QC shall have at least the same training and
experience as an UXO supervisor shall not be involved in the
performance of paragraph 5.1.8 above. UX0O QC shall be a separate
function and is not envisioned as a full-time position.

7. TASK 5- PREPARE EE/CA FOR THE ENTIRE SITE.

The A~E shall prepare an EE/CA for all areas specified in
Paragraphs 1.3.1 through 1.3.4 of this SOW. An EE/CA report which
documents the investigation and evaluation at the former Camp
Croft. The report shall be prepared in accordance with the EPA
Guidance Document, "Guidance on Conducting Non-Time-Critical
Removal Actions Under CERCLA", June 1993.
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8. TASK 6- EE/CA ACTION MEMORANDUM

After the EE/CA has been approved by the Contracting
Oofficer, the A-E shall prepare an EE/CA Action Memorandum in
accordance with the EPA Guidance Document, "Superfund Removal
Procedures, Action Memorandum Guidance, OSWER Dir. 9360.3~01,
December 1990."

9. TASK 7~ DATA COLLECTION FOR SAFETY RISK ASSESSMENT (SRA).

The A-E shall collect information as directed by the
Contracting Officer to be used as input for the Safety Risk
Assessment Model. The Government shall run the meodel and provide
the model output for use in developing the EE/CA.

10. TASK g- MEETING AND PUBLIC INVOLVEMENT

The A-E shall, during the life of the Delivery Order,
manage the Delivery Order in accordance with the SOW, Appendix A.
All project management associated with this Delivery Order, with
fEEE-EiEEEETEE_ET*aT?ECt_tEEﬁn1c§I’over51qﬁt of work described in
the preceding tasks, shall be accounted for in this task. The A-F
shall attend meetings to be held at the site or CEHND to discuss
project status, progress, and plans for future activities. These
meetings will involve personnel from the Government. The A-E
shall provide a minimum of two professionals, thoroughly familiar
with the project, at the minimum of six meetings. The meetings
should last not more than one days. The A-E shall be required to
provide technical support and other support as directed by the
Contracting Officer for the Public Involvement.

11. SCHEDULE OF MEETING AND DELIVERABLE

Task . Date

Site Visit 25 Apr 94
Draft Work Plan (10 copies) 25 May 94
Comment on Draft Work Plan 24 Jun 94
Final Work Plan (10 copies + computer file) 14 Jul 94
Draft EE/CA (10 copies) 11 Nov 94
Comment on Draft EE/CA 12 Dec 94
Final EE/CA (10 copies + computer file) 11 Jan 95
Draft EE/CA Action Memorandum (10 copies ) 31 Jan 95
Comment on Draft Action Memorandum 21 Feb 95
Final EE/CA Action Memcrandum

{10 copies + computer file) 20 Mar 95

11.1 Format and Content of EE/CA. An EE/CA shall be
prepared in accordance with the EPA Guidance Document, "Guidance
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on Conducting Non-Time-Critical Removal Actions Under CERCLA",
June 1993. All Drawings shall be of engineering quality with
sufficient details. The report shall consist of 8 1/2" X 1i". The
report covers shall consist of durable binders and shall hold
pages firmly while allowing easy removal, addition, or
replacement of pages. A title shall identify the site, the A-E,
the Huntsville Division, and date. The A-E identification shall
not dominate the title page.

11.2 Review Comments. The A-E shall review all comments
received through the CEHND Project Manager and evaluate their
appropriateness based upon their merit. The A-E shall incorporate
all applicable comments and provide a written response to each
comment no later than 21 days after the A-E receives the comment.

11.2 Identification of Responsible Personnel. Each
submittal shall identify the specific members and title of the

subcontractor and A-E’s staff which had significant input into
the report. All final submittal shall be sealed by the registered
Professional Engineer-In-Charge.

11.4 Presentations. The A-E shall make presentations of
work performed according as directed by the Contracting Officer.
The presentation shall consist of a summary of the work
accomplished and anticipated followed by an open discussion.

11.5 Minutes of Meetings. Following the presentation and
the public meeting, the A-E shall prepare and submit minutes of
the meeting within 10 calendar days to the Contracting Officer.

11.6 Correspondence. The A-E shall keep a record of phone
conversation and written correspondence affecting decisions
relating to the performance of this delivery order. A summary of
the phone conversation and copy of written correspondence shall
be submitted to the Contracting Officer with the monthly progress
report.

11.7 Monthly Progress Report. The A-E shall prepare and
submit monthly progress report describing the work performed
since the previous report, work currently underway and work
anticipated. The report shall state whether current work is on
schedule. If the work is not on schedule, the A-E shall state
what actions are taken in order to¢ get back on schedule. The
report shall be submitted to the Contracting Officer not later
than the 10th day of each calendar month.

11.8 Computer Files. All final text files generated by the
A-E under this delivery order shall be furnished to the
Contracting Officer in WordPerfect, IBM PC compatible format. all
drawings shall be on reproducible (mylar) and 3D design file in
Intergraph Corporation format, compatible with CEHND Graphics
systemn.
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11.9 Public Affairs. The A-E shall not publicly disclose
any data generated or reviewed under this contract. The A-E shall
refer all requests for information concerning the site condition
to CEHND Project Manager. Reports and data generated under this
delivery order are the property of the Department of Defense and
distribution to any other sources by the A-E, unless authorized
by the Contracting Officer, is prohibited.

11.10 Addressee.

US ARMY ENGINEER DIVISICON, HUNTSVILLE
ATTN: CEHND-PM-OT (Mr. Karl Blankinship)
P.O. BOX 1800

HUNTSVILLE, AL. 35807~4301

US ARMY ENGINEER DISTRICT, CHARLESTON
ATTN: CESAC-EN-PR (CAPT. Wilson)

P.O. BOX 919

CHARLESTON, SC. - 29402-0919

COMMANDER

547th EXPLOSIVE ORDNANCE DETACHMENT (EODCC)
Ft. GILLEM

FOREST PARK, GaA. 30050-5000

PARK SUPERINTENDENT

CROFT STATE PARK

ATTN: Mr. Richard Bishop

450 CROFT STATE PARK ROAD
SPARTENBURG, SC. 29302
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ENVIRONMENTAL ASSESSMENT '
FOR THE ’
ENGINEERING EVALUATION/COST ANALYSIS

CROFT STATE PARK
SPARTANBURG COUNTY, SOUTH CAROLINA

INTROGDUCTION

A, Project Background

The U.S. Army Corps of Engincers is performing an Engineering Evaluation/Cost
Analysis (EE/CA) for Ordnance and Explosive Waste (OEW) removal at the Former Camp
Croft Army Training Pacility. The project is located primarily on the current property of the
Croft State Park (see Figure 1).

B.  Project Description .

The project will involve the placement of approximately 60 sampling areas that are
100 feet by 200 feet each (see Figure 2), Each sampling area will be divided into 5 foot
lanes (sce Figure 3). The lanes will be swept with a magnetometer to determine the location
of potential unexploded ordnance. Potential ordnance sites will be flagged and mapped for
removal at 2 later date. OEW Jocated on the surface will be either removed or blown in
place. Minor clearing of the lanes may be required in order to provide a clear lane for
personnel to use the magnetometer, Dr. Powell, Biologist at Converse College, will check
the areas prior to any clearing for any threatened or endangered species or environmentally
sensitive areas. The findings from the magnetometer surveys will provide information for
delineating the areas with OEW contamination. The removal of any subsurface ordnance
will be completed in subsequent projects.

C.  Need for the Proposed Actiog

The EE/CA is required to determine the extent of the OEW contamination at the
Croft State Park. Croft is a state park that receives extensive use by the public throughout
the year. The site is known to have been used as an artillery impact range during World War
II. OEW contamination on the state park is believed to be in areas used primasily for horse
trails, but has been located adjacent to camping and swimming areas. A previously
unidentified artillery impact range has been located outside park boundaries where activities
had not been recorded. Therefore, all areas are suspect. OEW remains on the site and
poses & serious safety hazard to the public. Continued public exposuse 10 the site could

1
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result in serious injuries to the public in the area.
ENVIRONMENTAL SETTING

A.  Genenal Description of the Area

Croft State Park consists of approximately 7,000 scres located southeast and almost
adjacent to the City of Spartanburg, South Carolina, The habitat that would be affected by
the project consists primarily of three plant communities. These communities, in order of
abundance, are old-field pines, mixed pine and hardwoods, and upland hardwoods. Lake
Craig and Lake Johnson are located in the center of the park with good fishing in Lake
Craig. There are approximately 139 species of birds Jocated on the site: 40 permanent, 47
summet, 31 winter, and 21 migrant residents,

Croft State Park is generally underlain by Paleozolc age, crystalline rocks. The rocks
are located in two distinct reglons: The Inner Piedmont Belt and the Kings Mountain Belt.
The belts trend northeast-southwest and bisect the park so that the western portion of the
puklislouwdmﬂwlnwﬁedmomnehmdmummpom“inthemem
Belt,

B.  Water Quality .

Fairforest and Kelsey Creeks are located on park property. Both creeks are classified
by the South Carolina Department of Health and Environmental Contro] as freshwater
creeks, "Freshwaters are suitable for primary and secondary contact recreation and as &
source for drinking water supply after conventional treatment in accordance with the
requirements of the Department. It is suitable for fishing and the survival and propagation of
balanced indigenous c%uatic community of fauna and flora. It s also suitable for industrial
and agricultural uses.”

C.  Hazardous and Toxjc Waste

Based on site inspections by Corps’ personnel and historical knowledge of the site,
hazardous or toxic wastes are not expected to be encountered in the area of the proposed
project.

D.  Threatened and Endangered Soecies

The US Pish and Wildlife Service provided a list of threatened (T) and endangered
(E) species (11 October 1994) known to occur in Spartasburg County, South Carolina:

Spartanburg County
Dwarf-flowered heartleaf (Hexastylis nanifiors) - T

2
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Loggerhead shrike (Lanius ludoyicianug) - C2
Georgia aster (Aster georgianug) - C2
Butternut (Juglans cincrea) - C2

B - Endangered
T - Threatened
C2 - Service has limited evidence to support listing these species

E.  Cultural Resources

Various cultural resources sites have been Jocated at the project site. These sites
anomolies have been identified in the Croft State Park Management Plan and are shown on
Figure 1.  Archeological resources primarily consist of home sites within the park boundary.
Of particuler interest is the soapstone quarry located on the northwest corner of the park.

PROBABLE IMPACT OF THE PROPOSED ACTION
A. isrupti

Land clearing will be restricted to minor clearing of lanes as peeded to enable
personnel with magnetometers to walk through the lanes. Minor clearing may occur in order
to remove any ordnance located on the surface. The ordnance would be blown in place or
removed from the site depending on the stability of the article found. Any disturbed soil wili
be returned to its original condition after the ordnance is removed.

B.  Noise
There will be no noticable increase in the amblent noise levels during the survey.
Increased noise levels will only occur if ordnance is found on the surface and is detonated in

place or at the disposal area, These increased noise levels will be temporary and short in
duration.

C.  Water Ouality

All sampling areas have been moved away from streams in the area. Therefore, there
should be no degradation to the water quality in the area,

D.  Air Quality

Detonation of ordnance located on the surface will temporarily decrease the air quality
in the immediate vicinity of the explosion.

E. Flon
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Some vegetation will be removed from the site during clearing of the sampling aress.
These areas will be checked by Dr. Powell for sny sensitive vegetation prior to clearing.
Clearing will only occur if needed to provide walking access through the sampling areas.
Trees that are 3 inches or more in diameter will not be removed. Personnel working in the
area will work around the trees und any sensitive areas identified by Dr. Powell. Sampling
sites have been moved away from any previously determined areas that are likely to contain

threatened or endangered specics.
P Willife

Wildlife surveys have been conducted at the site as part of the Croft State Park
Management Plan.  Wildlife may be displaced temporarily due to noise from detonations.

G.  Eishery

Pishery resources at the park will not be affected.
H.  Threatened and Endangered Specics

The sampling areas will not damage the habitat of threatened or endangered species.
Dr. Powell will work ahead of the sampling crews to assure that no threatened or endangered

species are disturbed. If threatened or endangered plants or animals are encountered during
the surveys, the sampling site will be moved.

1. Qulwral Resources

Sampling areas have been placed to avoid any and all known cultural resources.
Cultural resources located during the sampling surveys will be identified to the extent
possible, cataloged, and mapped for future research,

UNAVOIDABLE ADVERSE IMPACTS
Adverse environmental effects associated with this project are as follows:

Ordnance removal provides a serious safety concern to all personnel In the area
(workers and visitors). Ordnsance locsted on sensitive resources will be removed if possible.
1f removal is not possible, the ordnance will be detonated in place and the site will be
returned, as close as possible, to its original condition.

There would be a temporary increase in noise and air pollution during the detonation
of ordnance located on the site.
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ALTERNATIVES TO THE PROPOSED ACTION

Limited alternative measures to meet the problems and needs of the area are
available.

A.  No Agtion

This alternative was ruled out because of the danger related (0 ordnance and the
public use of the park. Leaving ordnance in the park would increase the chances that
someone will be injured or killed in the near future.

B.  Fencing Pak Property

Placing a fence around the park property known to contain ordnance contamination
would only temporarily alleviate the problem and would cause more problems than before.
Ordnance has already been located in distant aress thought to be free from ordnance
contamination. Fencing the property would also prevent movement of wildlife through the
area. This would cause great harm to the overall environment on the park property. This
alternative was ruled out 2s unacceptable due to the potential human and environmental
damage to the propenty.

The proposed alternative described in the EA will provide the optimum solution for
removal of ordnance while ensuring minima] environmenta! effects.

CONCLUSIONS

This proposed action does not constitute a major Federal action significantly affecting
the quality of the human environment, therefore, the preparation of an Environmental Impact
Statemnent (EIS) provided for under Section 102(c) of the National Environmental Policy Act
(NEPA) of 1969 is not required. The proposed action has been thoroughly assessed and
coordinated and will not significantly affect the environment.
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FINDINGS OF NO SIGNIFICANT IMPACT
CROFT STATE PARK
ENGINEERING EVALUATION/COST ANALYSIS
IN
SPARTANBURG COUNTY, SOUTH CAROLINA

Based upon the attached environmenta) assessment and in consideration of other
pertinent documents, I conclude that the environmenta} effects of the proposed Croft State
Park BE/CA are not significant and the preparation of an Environmental Impact Statement is
not warranted. Specific factors considered in making the determination include the
following:

1. Best available practices would be used to insure that minimal disturbance will
occur in the construction area.

2. Wetlands would not be significantly affected.

3. No cultural resource would be affected.

4. No endangered species would be affected.

3. No significant Iand use changes would occur,

6. Air quality would not be significantly affecﬁed.

7. Fish and wildlife would not be significantly affected.

8. Construction activity would be short term and would not significantly affect
recreational use of the park.

Date wWW ORGE H

Lieutenant C.olone!. EN
Commander, US Army Engineer District,
Charleston
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ADD COORDINATES
(TYPICAL)

U 0 EXISTIN . STRUCTURE
\& CORRELATE TO AERIAL PHOTOS

GPS MEASUR

EXISTING STRUCTURE

AEGEND
2] sweuns sme sounoary staces
77/} EXSTING FACIITY STRUCTURE
£\ EXISTING LAND SURVEY BENCHMARK

Poge ¥ @ SURVEY MARKER

Figure 2 FORMER CAMP CROFT ARMY
TYPICAL EE/CA SAMPLING SITE TRAINING FACILITY

SITE LAYOUT AND LOCATION BURVEY SPARTANSURG, 8C

' U.8. ARMY CORPE OF ENGINEERS
BOURCES: BOUT, 1984; RSL HUNTSVILLE DIVIBION
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TYPICAL SAMPUNG GRID
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~ (TYPICAL)

AZGEND
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i SENSOR SURVEY TRACK (S FT LANES)
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Figure 3
TYPICAL E§/CA SAMPLING SITE
GEOPHYSICAL BENSOR SURVEY LAYOUT

(5 FT CENTERS) MAGNETOMETER PROTOCOL U8, ARMY CORPS OF o~
SOURCRS: S00T, the wwe. RUNTEVILLE GIVIBON

FORMER CAMP CROFT ARMY
TRAINING FACILITY
SPARTANBURG, 8C
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GRID SURVEY SUMMARY SHEET

Grid: 5 Accessability: MODERATE )

[ Number Description No. Piece(s) | Type Fuse | Type Fill |Depth {in.) | State of Degradation
1 Scrap 1 N/A N/A 4" Rusted
2 Scrap 1 N/A N/A 4" Rusted
3 Scrap 1 N/A N/A 6" Rusted
4 Scrap 1 N/A N/A 5" Rusted
5 Scrap 1 N/A N/A 3" Rusted
6 Scrap 1 N/A N/A 3" Rusted
7 Scrap 1 N/A N/A 3" Rusted
8  iScrap 1 N/A N/A 2" Rusted
9 Scrap 1 N/A N/A 4" Rusted
10 Sm.arms .30 cal. slugs 93 N/A N/A 3"-18" Rusted
11 Sm. arms .30 cal. slugs 22 N/A N/A 3"-18" Rusted
12 - |Scrap 1 N/A N/A 3" Rusted
13 Scrap 1 N/A N/A 4" Rusted
14 Scrap 1 N/A N/A 6" Rusted
15 Scrap 1 N/A N/A 5" Rusted
16 Scrap 1 N/A N/A 5" Rusted
17 Scrap 1 N/A N/A 5" Rusted
18 Comm. Wire 1 N/A N/A 8" Rusted
19 Scrap 1 N/A N/A 7" Rusted
20 Scrap 1 N/A N/A 4" Rusted
21 Scrap 1 N/A N/A 1" Rusted
22 Scrap 1 N/A N/A 4" Rusted .
23 Scrap 1 N/A N/A 4" Rusted
24 Scrap 1 N/A N/A 3" Rusted
25 Scrap 1 N/A N/A 6" Rusted
26 Scrap 1 N/A N/A 6" Rusted
27 Scrap 1 N/A N/A 6" Rusted
28 Scrap 1 N/A N/A 5" Rusted
29 Sm. arms .30 cal. slug 1 N/A N/A 2" Rusted
30 Scrap 1 N/A N/A 3" Rusted

L




GRID SURVEY SUMMARY SHEET
Grid: 5 Accessability: MODERATE
Number Description No. Piece(s) | Type Fuse| Type Fiii Depth (in.) | State of Degradation

31 Scrap 1 N/A N/A 1" Rusted
32 Scrap 1 N/A N/A 3" Rusted
33 Scrap 1 N/A N/A 3" Rusted
34 Scrap 1 N/A N/A 7" Rusted
35 Scrap 1 N/A N/A 4" Rusted
36 Scrap 1 N/A N/A 6" Rusted
37 Scrap 1 N/A N/A 3" Rusted
38 Scrap 1 N/A N/A 3" Rusted
39 . |Sm. arms .30 cal. slug L N/A N/A 5" Rusted
40 Scrap 1 N/A N/A 4" Rusted
41 Scrap 1 N/A N/A 5" Rusted
42 Scrap 1 N/A N/A 7" Rusted
43 Scrap 1 N/A N/A 4" Rusted
44 Sm. arms .30 cal slug 3 N/A N/A 3" Rusted
45 Scrap 1 N/A N/A 4" Rusted
- 46 Scrap 1 N/A N/A 3" Rusted
47 Scrap 1 N/A N/A 3" Rusted
48 Scrap 1 N/A N/A 3" Rusted
49 Scrap 1 N/A N/A 4" Rusted
50 Scrap 1 N/A N/A g" Rusted
51 Scrap 1 N/A N/A 7" Rusted
52 Scrap 1 N/A N/A 5" Rusted
53 Scrap 1 N/A N/A 3" Rusted
54 Scrap 1 N/A N/A 4" Rusted
55 Scrap 1 N/A N/A 6" Rusted
56 Scrap 1 N/A N/A 7" Rusted
57 Comm. Wire 1 N/A N/A 7" Rusted
58 Scrap 1 N/A N/A 5" Rusted
59 Scrap 1 N/A N/A 5" Rusted
60 Comm. Wire 1 N/A N/A 5" Rusted




GRID SURVEY SUMMARY SHEET

Grid: 5 Accessability: MODERATE ‘
Number Description No. Piece(s) [ Type Fuse | Type Fill [Depth (in.) | State of Degradation
60 Comm. Wire 1 N/A N/A 5" Rusted
61 Sm.arms .30 cal. slug N/A N/A 2" Rusted
62 Scrap 1 N/A N/A 5" Rusted
63 Scrap 1 N/A N/A 4" Rusted
64 Scrap 1 N/A N/A 6" Rusted
65 Scrap 1 N/A N/A 5" Rusted
66 Scrap 1 N/A N/A 5" Rusted
67 Scrap 1 N/A N/A 5" Rusted
68 Scrap 1 N/A N/A 4" Rusted
69 Scrap 1 N/A N/A 7 Rusted
70 Scrap 1 N/A N/A 7" Rusted
71 Scrap 1 N/A N/A 6" Rusted
72 Scrap 1 N/A N/A 3" Rusted
73 Scrap 1 N/A N/A 3" Rusted
74 Scrap 1 N/A N/A 2" Rusted
75 Scrap 1 N/A N/A 2" Rusted
76 Sm. arms .30 cal. slug 1 N/A N/A 1" Rusted
77 Scrap 1 N/A N/A 5" Rusted
78 Scrap 1 N/A N/A 4" Rusted
79 Scrap 1 N/A N/A 4" Rusted
80 Scrap 1 N/A N/A 6" Rusted
82 Sm. arms .30 cal. slug 1 N/A N/A 3" Rusted
83 Scrap 1 N/A N/A 5" Rusted
84 Scrap 1 N/A N/A 7" Rusted
85 Scrap 1 N/A N/A 6" Rusted
| 86 Scrap 1 N/A N/A 6" Rusted
87 Comm. Wire 1 N/A - N/A 6" Rusted
88 Comm. Wire 1 N/A N/A 6" Rusted
89 Scrap 1 N/A N/A 5" Rusted
90 Scrap 1 N/A N/A 4" Rusted




GRID SURVEY SUMMARY SHEET
Grid: 5 Accessability: MODERATE ‘
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation
91 Scrap 1 N/A N/A 4" Rusted
92 Scrap 1 N/A N/A 5" Rusted
93 Scrap . 1 N/A N/A 4" Rusted
94 Sm. arms .30 cal. slug 1 N/A N/A 2" Rusted
85 Scrap 1 N/A N/A 7" Rusted
96 Scrap 1 N/A N/A 4" Rusted
97 Sm. arms .30 cal. slug 1 N/A N/A 2" Rusted
88 Scrap . 1 N/A N/A 3" Rusted
99 Scrap 1 N/A N/A 3" Rusted
100 Scrap . 1 N/A N/A 3" Rusted
101 Scrap 1 N/A N/A 5" Rusted
102 Scrap 1 N/A N/A 6" Rusted
103 Sm. arms .30 cal. slug 1 N/A N/A 1" Rusted
104 Scrap 1 N/A N/A 3" Rusted
105 Scrap 1 N/A N/A 5" Rusted
106 Scrap 1 N/A N/A 5" Rusted
107 Scrap 1 N/A N/A 4" Rusted
108 Scrap 1 N/A N/A 7" Rusted
109 Scrap 1 N/A N/A 3" Rusted
110 Scrap 1 N/A N/A 4" Rusted
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GRID SURVEY SUMMARY SHEET

GRID: 6 Accessability: EASY
[ Number Description No. Piece(s) | Type Fuse | Type Fill [ Depth {in.) | State of Degradation
1 Commo wire 1 N/A N/A 3 Rusted
2 Commo wire 1 N/A N/A 5 Rusted
3 Commo wire 1 N/A N/A 4 Rusted
4 Commo wire 1 N/A N/A 1 Rusted
5 Commo wire 1 N/A N/A 2 Rusted
6 Commo wire 1 N/A N/A 2 Rusted
7 Commo wire 1 N/A N/A 6 Rusted
8 Commo wire 1 N/A N/A 3 Rusted
9 Commo wire 1 N/A N/A 2 Rusted
10 Commo wire 1 N/A N/A 3 Rusted
11 Commo wire 1 N/A N/A 4 Rusted
12 Nail 2 N/A N/A 4-11 Rusted
13 Nail 4 N/A N/A 3-9 Rusted
14 Wire 1 N/A N/A 2 Rusted
15 Wire 1 N/A N/A 3 Rusted
16 Rock 1 N/A N/A 1 Rusted
17 Rock 1 N/A N/A 2 Rusted
18 Rock 1 N/A N/A 6 Rusted
19 Rock 1 N/A N/A 2 Rusted
20 Rock 1 N/A N/A 3 Rusted
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GRID SURVEY SUMMARY SHEET

GRID: 7 Accessability: ~ EASY
_ Number _ Description | No. Piece(s) [ Type Fuse[ Type Fill | Depth (in) State of Degradation

1 [Rock 1 N/A NA | 1 Rusted

2 Rock 1 N/A N/A 1 Rusted

3 Rock 1 N/A NA | 3 | Rusted B

4 Rock 1 N/A NA | 2 i Rusted

5 Compass 1 N/A N/A 1 Rusted N
i
- _

—
|
|
A - ’7 ’—v
-
E ]
-

i B B
I |
( i
| B 1




AT 4 g AT T T s - A = ki

20°d wL0L

] 1 [] [ ] L] 1 ]
" . ' 1 ' —AH. 1
-Ilrllfllrll.lnfllrllrllullfllrllrll
' 1 ] ] ] ] 1 ] ]
] 1 1 ] i ] i ]
.llrll!llrllullrau.1|rsl'llfn|W|lW
- C i R 1 " 1
1 .J r ." L t ' ] ¥ 1 1
( o biepecbeebambloakaabe.| rakeauaatL
i ] ' R 1 ] L :" ' "
. . 1 " N [] [}
“ N i “ 1 1 L A | &
b ' [ ] 1 [} ' [ ¥ '
: [ b ' ¥ ' [ ' ' P
" : e —— L —dssembe Lisnhomt e
BV Seu it A R Voo ' ' '
e o H 1 i | ' " V 1 ' 1 P i 1 1
.llrlltllrn‘-|lfnlrllrl!-llriirllrt!.llrllrllrllxllrlirllrl!
1 ! h ' } [ 1 ] ] ] ] ] \ |
N H 1 N ¥ ] ’ ] ] L ] 1 ] 1 i 1
. ;lIrlITllrll|l.rllrilffl¢3|rllrl!r lllll Leebwolcabhanbkcubhaaleaa
M ' . 1 [ | I 1 1 I ] ' | ' ;
vy ' | [l N t [ 1 ) 1 i 1 ] 1
A 1 L 1 2 L LI | A L L 1 i 1 'l
T m 1 ] ] ] i ] ] 1 1 i ] L ]
' \ ] ] | | ] ] ] ] ] 1 1 ] 1
onrllvalrllunlralrllrur.Jnrairllr nnnnn [ I VR R e R
L] 1 ] ) 1 N C | ] 1 1 ] ¥ ] ] ]
1 ' ) ' i 1 1 ' ' ' 1 1 ' ! !
.llrllrllhﬁl.IIP!!PIIFlliIlFIIPIIP IIIII TN TR I [P W RS PR
1 1 ] i i- ] . 1 ] ] 1 ] 1 ] ] 1
. ' 1 ' 1 1 } ] 1 t ] L] L ] [
L N R T ] Lasboasbkeclasbaaboeabeebaataat Lyaa
. N ' ¥ ] ] ] ] ] 1 ] ] ] []
' ' . 1 1 1 [} \ 1 ‘ 1 1 1
'l . L L L 1 'l L 1 1 1
A 1 1 ' ] 1 1 ] 1 ' 1 1
1 \ 1 1 ' ' ( 1 1 ' v 1
shaapanbanhas 9 = | I - bewlboestboacheehaabealidaa
1 ' ' [ [ ] ] ] 1 ] 1 §
' ' ' + ] 1 1 ¥ I | 1 1
mm YW rpmmhkamk=- |8 " berbuebasboabaabheabeebhcabaa
. ] 1 ] 1 ] ] 1 ] ] ] ]
. LI ¥ ] A ] L] 1 ] ] ] L] 1
: | WG T, Y [ T R R L
B 1 | ] ‘1 1 1 1 ] I L]
) p ' H ] ] ] r ] 1 | ] L]
X b i v L L I i 1 1 i L
) 1 [ .. \ 1 [ 1 [ |
G ] ' [ 1 ] 1 1 4 I
+ [ e [V - [TRVS T Ty I e .
' 1 N | ] L ] ] 1 1
.ﬂu u" b L] 1 1 1 ] 1 I 1
. .= R PRSI T R Lecboabocheocbtuabloaken
g -] H ¥ 0 P 1 1 1 !
ﬂU_ b 44 \ 1 [ 1 1 [ 1 1 i
~ Pon A S T |.._rnn.n..r-n“.unr-u..n..rnlrll.||
s ' (e ) 3 1 ' [l
H i 4 ] ] | i L]
P\ w m P 2 S Ly
mﬂ.. 1 1 1 ] 1 1 ] 1
o ) ] 1 1 [ ' ' A
L L wbeohecboabeabanphestoabl-cllas
R Ml' A 1 ] ] 1 ] ] H
- Tpw ) O T T
EP." hambs clechaatbonh ot sahaatactaatan
.3 ' N V. ] 1 ' 1 ' 1
At ' ' ' ] ] 1 ] ) ' L
' _-lu ; alb - hesbasbhmabccfkan [T Y TRty I I
. ‘ 1 LI 1 1 ' 1 1 1 1 3 v
“A 1 1 1. | ' [’ i 1 \ 1 1
- — " 3. L L i I N L i 1 L
Pr “ﬂ 3 S I o ] 1 ] ] ] ] ] ]
. ' ] ] [ I ' L] ] ] 1 ] 1 L]
: } pemaboatbaaben N T A e N N A
.nw ' K) - 1 1 1 i ' \ 1 '
' H ' . ] N 1 ¥ ¥ ' 1 [ 1
: poammmabhaak IR Ty Sy S RO S S R S TR R
. . ' ! ! N R ' | 1 ' ' i
4 ' ' 1 N R | ' ' [ ' 1 7.
pym rnoronullT Jlullrl.ro.rllrllrllraiﬂllnllWl|Wll -
. ! S 1 1 [ 1 '
- “.hp ] ] t 1 ] ] _ ] v
¥ L L C'l L 1 L A A ' L
N + L L] ] ] L] ] ] 1 1
ST L [ ' ' v 1 !
wasbmwlhaewhk [ S U T i B R A L L L)
) ] ' ] ] ] ] ] ] | ] ]
' [l r | B 1 1 ) ] [ [l ' \
i rhssherhanheaakaa ckheabachasnbossbacbactbtaahaetaablaohaa
M | IR I I ] ] | i ] 1 | i
1 1 | IR R \ ] 1 1 \ | I '
- I wheshoabaaboashasl vabeabacbucbhaabaabacbacbeatbaakan
1 1 . LI R : 1 ' ' { ] 1 1
1 ' ' ' 1 ' 1 1 | 1 [
1 1 1 i i L | 1 1
3 1 ] ] ] 1 | I .
1 L ] N ] ] 1 ] ] L
| Iy TR W Sy | R R R N N L L L
4 ] ] ] ] ' [
-1 ] 1 ] 1 ] ] ]
R e R R R N e
[ SRR B | 1 ' ' 1 ]
[ L} I 1 1 1 )
Mermboaoheeboabacbaabaclbcabkaapkaa
R ) o 1 ] ] ]
H 1 [ ' [l A | 1
A L L 'l '} " L
N [ ] ] 1 ] I
Lo [ 1 [ v t b
"7 L [ | R I e R A
. a W R L - i 1 ] L] h
4 : . . 2\ oY 1 ’ 1 1 I b
a . ey A, { B2 By Lewloaasbhecheaebrrbhaalhaa
i b N a1 4 3 . i \ ' 1 ' |
SRR : 1 AR S | i ; ' ' ' t 1 i
Lo peeheahnahas E Lesbhaabaabaaheebsnbanters
. C o . [ il A | ] ] ) 1 U
' ' [ I ! . e b 1 1 \ I v
& 1 ' Ll L L [l 1

N 7 LANE

RecolvERED

METAL

NOTES
Lib.

7 SUBSURFACE. DNOMALES INVESTIGATED

LESS “Trap

LEGEND
/\ SUBSURFACE ANOMALIES
() SURFACE OEW/UXO

STRICTED AREA BOUNDARY

ENTRY/EXIT POINT

PIT,TRENCHES, BUNKER, ETC.

X

[[] FIRE SAFETY EQUIPMENT

A SUBSURFACE OEW/UXO
O

- RE

WIND

ORIENTATION DIRECTION

()

P

MA

®)

GRID 1.D.



GRID SURVEY SUMMARY SHEET

GRID: 8 Accessability: _ WALK
Number Description No. Piece(s) | Type Fuse| Type Fill Depth (in.) | State of Degradation
1 Rock 1 N/A N/A 12 Rusted
2 50 cal. 1 N/A N/A 3 Rusted
3 Rock 1 N/A N/A 2 Rusted
| 4 Washer 1 N/A N/A 4 Rusted
5 Rock 1 N/A N/A 2 Rusted
6 Rock 1 | N/A N/A 3 Rusted
7 Rock 1 N/A N/A 4 |  Rusted |
%
i
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GRID S8URVEY SUMMARY SHEET

GRID: 9 Accessability: EASY
" Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation

1 Scrap 1 N/A N/A 3 Rusted

2 50 cal. 1 N/A N/A 2 Rusted

3 50 cal. 1 N/A N/A 4 Rusted {
4 Barbed wire 1 N/A N/A 2 Rusted

5 Barbed wire 1 N/A N/A 3 Rusted

6 illum. round 1 N/A N/A 2 Expended
7 Barbed wire 1 N/A N/A 1 Rusted

8 Barbed wire 1 N/A N/A 2 Rusted

9 Barbed wire 1 N/A N/A 2 Rusted

10 Barbed wire 1 N/A N/A 1 Rusted
. Barbed wire 1 N/A N/A 3 Rusted

12 Barbed wire 1 N/A N/A 4 Rusted

13 Barbed wire 1 N/A N/A 1 Rusted

14 Barbed wire 1 N/A N/A 2 Rusted

15 Barbed wire 1 N/A N/A 2 Rusted

18 Barbed wire 1 N/A N/A 4 Rusted

17 Barbed wire 1 NIA N/A 3 Rusted
T 18 [Barbed wire 1 N/A N/A 1 Rusted

19 Rust 1 N/A N/A 2 | Rusted
- L
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GRID SURVEY SUMMARY SHEET

GRID:; 10 Accessability: EASY
| Number Description No. Piece(s) | Type Fuse Type Fill | Depth (in.) State of Degradation
1 Nail 1 N/A N/A 3 Rusted
2 Rust 1 N/A N/A 4 Rusted
3 Frag 1 N/A N/A 2 Rusted
4 Wire 1 N/A N/A 6 B Rusted
’: 5 Rock 1 N/A N/A 1 Rusted
6 Rock 1 N/A N/A 4 Rusted
' 7 Rock 1 N/A N/A 1 Rusted N
8 50 cal. 1 N/A N/A 4 Rusted
| 9 Wire 1 N/A N/A 2 Rusted
.10 Rock 1 N/A N/A 4 Rusted
11 Plow sheer 1 N/A N/A 2 _ Rusted
12 Wire 1 N/A N/A 4 _ Rusted
13 Rock 1 N/A N/A 1 _Rusted
14 Scrap 1 N/A N/A 2 Rusted
156 Nail 1 N/A N/A 3 Rusted
16 Scrap 1 N/A N/A 3 Rusted
17 Wire 1 N/A N/A 2 Rusted
18 Hinge 1 N/A N/A 5 Rusted
19 Nail 1 N/A N/A 2 Rusted
20 Nail 1 NIA N/A 1 Rusted
21 Wire 1 N/A N/A 4 Rusted
22 11/2 Horse shoe 1 N/A N/A 5 Rusted
23 Wire 1 NI/A N/A 2 Rusted |
24 Nail 1 N/A N/A 3 Rusted
25 Nail 1 N/A N/A 2 Rusted
26 1/2 Horse shoe 1 N/A N/A 54 Rusted
27 1/2 Horse shoe 1 N/A N/A 1 Rusted
28 Wire 1 N/A N/A 4 Rusted
28 Wire 1 N/A N/A 3 Rusted
30 Wire 1 N/A N/A 4 Rusted




GRID SURVEY SUMMARY SHEET

GRID: 10 Accessability: EASY

Number Description No. Piece(s) | Type Fuse | Type Fill Depth (in.) | State of Degradation ]
31 Wire 1 N/A N/A 4 Rusted
32 Wire 2 N/A N/A 26 Rusted
33 50 cal. 1 N/A N/A 4 Rusted
34 Scrap 1 N/A N/A 4 Rusted
35 Wire 1 N/A N/A 3 Rusted
36 Scrap 1 N/A NIA 10 Rusted _{
37 Scrap_ 1 N/A N/A 4 Rusted
38 Bolt 1 N/A N/A 4 Rusted
39 Scrap 1 N/A N/A 6 Rusted
40 Scrap 1 N/A NIA 4 Rusted
41 1/2 Horse shoe 1 N/A N/A 4 Rusted
42 Scrap 1 N/A N/A 2 Rusted
43 Rock 1 N/A N/A 1 Rusted
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GRID SURVEY SUMMARY SHEET

GRID: 11 Accessability: DIRT ROAD
Number Description No. Piece(s) | Type Fuse!| Type Fill | Depth (in.) | State of Degradation

1 30 cal. 1 N/A N/A 1
2 50 cal. 1 N/A N/A 2 Jacket only
3 Rock 1 N/A N/A 4
4 Barbed wire 1 N/A N/A 1
5 30 cal. 1 NIA N/A 2
6 Barbed wire & 30 cal. 2 N/A N/A 2-5
7 30 cal. 1 N/A N/A 2
8 30 cal. 2 N/A N/A 4-9
9 Rock 1 N/A N/A 3
10 Can 1 N/A N/A 1
11 30 cal. 1 NIA NIA 2
12 Nail 3 N/A N/A 6-13
13 30 cal. 1 N/A N/A 2
14 30 cal. 1 N/A N/A 3
16 30 cal. 2 N/A N/A 2-8
16 30 cal. 2 N/A N/A 3-20
17 Plow 1 N/A N/A 3
18 30 cal. 1 N/A N/A
19 30 cal. 2 NJA N/A 1-7
20 30 cal. 1 N/A N/A 1
21 30 cal. 1 N/A N/A 4
22 30 cal. 1 NIA N/A 3
23 30 cal. 1 N/A N/A 1
24 30 cal. 1 NIA N/A 1
25 30 cal. 1 N/A N/A 1
26 30 cal. 2 N/A N/A 9-15

27 Wire 1 N/A N/A 2
28 30 cal. 1 N/A N/A 3
28 30 cal. 1 N/A N/A 2

. 30 30 cal. 1 N/A N/A 1




GRID SURVEY SUMMARY SHEET

Grid : 11 Accessability: DIRT ROAD B
[ "Number Description No. Piece(s) | Type Fuse | Type Fill [ Depth (in.)| State of Degradation
,” 31 30 cal. 2 [ NA NA | 214

32 30 cal. 1 N/A N/A 1
[ 33 30 cal. 1 | NA N/A 1 ]
' 34 IRock 1 N7A N/A 5

35 Barbed wire 1 N/A N/A 2

36 Rock 1 N/A N/A 2 | ]
i
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-

N
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GRID SURVEY SUMMARY SHEET

GRID: 12 Accessability: DIRT ROAD & GATOR TRAIL
| Number Description No. Piece(s) , Type Fuse ™ Type Fill | Depth (in.) | State of Degadatic_:ﬂ]
1 30 cal. 3 N/A N/A 2-7 _
T2 30cal 1 NA_ T NA 1
3 30 cal. 1 N/A N/A 2
4 30 cal. 3 N/A NNA . 59
5 30cal 1 N/A N/A 2 |
6 30 cal. & Rock 2 NA ' N/A 1-5 4{
7 30 cal. 3 N/A N/A 9-17
T 8 [30cal 1 N/A N/A ]
9 IRock 4 NA . NA 4-21 |
| 10 [30cal 1 N/A N/A 3 N
11 30 cal. 1 | NIA N/A 3
12 30 cal. 3 N/A N/A 6-11 |
|13 [30cal 1 NA_ ' N/A 1 B
14 30 cal. 1 NA | N/A 2
15 [30cal. 2 N/A N/A 2-5
h 16 30 cal. 1 N/A N/A 2
17 |30cal 1 N/A N/A 2 7
" 18 [30cal 1 N/A N/A 3
19 |Rock 1 N/A N/A 4
20 30 cal. 1 N/A N/A 1
21 30 cal. 1 N/A N/A 4
22 30 cal. 1 N/A N/A 3
23 |Rock 1 NA | NA 3 ]
24 30cal 1 NA | NA 3
25 |30cal 1 NA | NIA 1
26 |30cal 12 N/A N/A 5-21
27 30 cal. 21 N/A N/A 2-19
28 130 cal. 1 NA . NI/A 1
|29 Rock 1 N/A N/A 4 |
30 37 mm 1 N/A N/A 8




GRID SURVEY SUMMARY SHEET

GRID : 12 Accessability: DIRT ROAD & GATOR TRAIL
Number Description No. Piece(s) [ Type Fuse | Type Fill | Depth (in.) | State of Degradation
31 30 cal. 2 N/A N/A 1-4
32 30 cal. 2 N/A N/A 49
33 Rock 1 N/A N/A 1
34 30 cal. 2 N/A N/A 6-8
35 Staple & 30 cal. 2 N/A N/A 3-7
36 30 cal. 1 N/A N/A 1
37 Rock 3 N/A N/A 9-15
38 30 cal. 1 N/A N/A 1
39 Rock 1 N/A N/A 4
40 30 cal. 1 N/A N/A 1
41 30 cal. 1 N/A N/A 2
42 30 cal. 1 N/A N/A 3
43 30 cal. 2 N/A N/A 2-5
44 Rock 1 N/A N/A 10
45 30 cal. 1 N/A N/A 1
- 46 50 cal. 1 N/A N/A 1
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GRID SURVEY SUMMARY SHEET

GRID 13 Accessability: GATOR TRAIL
Number |Description No. Piece(s) |[Type Fuse Type Fill [Depth (in.) ERR
. 1|50 cal. 1 [N/A N/A 1 Ball
230 cal. 1|N/A N/A 1
330 cal. 1 |N/A N/A 1
4130 cal. 1|N/A N/A 3
5 |Rock 11N/A N/A 2 Tracer
6130 cal. 1 |N/A N/A 1
7130 cal. 2, N/A N/A 2-5
8|30 cal. 1 |N/A N/A 2
930 cal. 1 [N/A N/A 2
10|30 cal. 1 [N/A N/A 2
1130 cal. 1|N/A N/A 1
12 (30 cal. 2 |N/A NIA 3-9
13|30 cal. 1 [N/A N/A 2
14 |30 cal. 1 |N/A N/A 1
15|30 cal. 1[N/A NIA 1
16130 cal. 1IN/A N/A 2
17 [30 cal. 2 |NIA N/A 1-6
18 {30 cal. 1 INFA N/A 2
19|30 cal. 1|N/A N/A 3
20|30 cal. 2 N/A N/A 4-10
2150 cal. 1iN/A N/A 1 Balll
22130 cal. 1 [N/A N/A 4
23 |30 cal. 1 [N/A N/A 2
24130 cal. 1|N/A N/A 2
25|30 cal. 1 |N/A N/A 1
2630 cal. 3IN/A N/A 2-9
27 |30 cal. 1 N/A N/A 2
28|30 cal. 1 [N/A N/A 2
29 |Scrap 1N/A N/A 4
30|30 cal. 1 |N/A N/A 2




GRID SURVEY SUMMARY SHEET

GRID: 13 Accessability. GATOR TRAIL )
__Number Description | No. Piece(s) | Type Fuse Type Fill | Depth (in.) | State of Degradation
31 30 cal. 1 N/A N/A 1 ]
32 30 cal. 2 N/A N/A 4-8
33 [30cal 1 WA N/A 3 j
34 30cal, 2 N/A N/A 35 ]
35  [30cal, 1 N/A NA— T 2
36 30 cal. 2 N/A N/A 1-7
37 |30cal, 2 N/A N/A 511
38 [30cal 1 N/A N/A 1
|39 30 cal. 1 N/A N/A 2
40 30 cal. 1 N/A N/A 2
]
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GRID SURVEY SUMMARY SHEET

GRID :14 Accessability: MODERATE GATOR TRAIL
Eﬁumber | Description No. Piece(s) | Type Fuse| Type Fill | Depth (in.)| State of Degradation
}ﬂ 1 Brick R NA | NA | 4
2 [30cal 1 N/A N/A 3
3 Comm. wire 2 | N/A NA_ | 37
"4 57mm 1 T NA | NA 18
| 5 Comm. wire 1 N/A N/A 4 J
6 handle 2 N/A N/A 46 Toy wagon handle 4]
7 rock 1 NA_~ | NA 3 l
. 8 rock 1 N/A NA | 2
9 Jscrap 1 NA | NA | a4 -~
10 Comm.wire 1 N/A N/A 2
T Tsoeal 1 N/A N/A 4 ~
| T ]
| | ,
— =
: e
- - 1
_ ] ' T 4
R
L | _ B ]
- ] | 1
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GRID SURVEY SUMMARY SHEET

GRID :15 Accessability.: WALK FROM 16
| Number Description No. Piece(s) | Type Fuse [ Type Fill Depth (in.) | State of Degradation |
1 50 cal. 1 N/A N/A 3 '
2 Rust N/A N/A 4-5
3 Rock 1 N/A N/A 6
4 50 cal. 1 N/A N/A 2
. 5 Rock 1 N/A N/A 8
[T 6 [50cal 1 N/A N/A 1
7 50 cal. 1 N/A N/A 1
8 30 cal. 1 N/A N/A 4 B
9 Rock 1 N/A N/A 8
10 30 cal. 1 N/A N/A 2
11 30 cal. 1 N/A N/A 2
12 30 cal. 1 N/A N/A 3 B
13 30 cal. 1 N/A N/A 2
14 30 cal. 1 N/A N/A 2
15 50 cal. 1 N/A N/A 3
16 30 cal. 1 N/A N/A 3
17 Scrap 1 N/A N/A 2
18 Wire 1 N/A N/A 3
19 30 cal. 1 N/A N/A 2
20 30 cal. 1 N/A N/A 2
21 30 cal. 1 N/A N/A 3
22 30 cal. 1 N/A N/A 1
.23 Horse shoe 1 N/A N/A 4
24 30 cal. 1 N/A N/A 2
25 30 cal. 2 N/A N/A 3-11
26 30 cal. 1 N/A N/A 1
27 30 cal. 1 N/A N/A 1
28 50 cal. 1 N/A N/A 1
29 30 cal. 1 N/A N/A 1
30 |50cal 1 N/A N/A 1 ]




GRID SURVEY SUMMARY SHEET

GRID :15 Accessability: WALK FROM 16

[ Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation
31 30 cal. 1 N/A N/A 1
32 50 cal. 1 N/A N/A 2
33 30 cal. 1 N/A N/A 3
34 50 cal. 1 N/A N/A 2
35 30 cal. 1 N/A N/A 1
36 30 cal. 1 N/A N/A 1
37 50 cal. 1 N/A N/A 2
38 30 cal. 1 N/A N/A 1
39 30 cal. 1 N/A N/A 3
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GRID SURVEY SUMMARY SHEET

GRID : 16 Accessability,: MODERATE WITH GATORS
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) State of Degradation
1 50 cal. 1 NIA N/A 2 Ball
2 50 cal. 1 N/A N/A 1 Tracer
3 30 cal. 1 N/A N/A 1
4 30 cal. 1 N/A N/A 1
5 30 cal. 1 N/A N/A 1
6 30 cal. 1 N/A N/A 1
7 50 cal. 1 N/A N/A 3 Tracer
8 30 cal. 1 N/A N/A 2
9 30 cal. 1 N/A N/A 1
10 30 cal. 1 N/A N/A 2 |
11 50 cal. 1 N/A N/A 1 Ball
12 30 cal. 1 N/A N/A 1
13 50 cal. 1 N/A N/A 2 Ball
14 30 cal. 1 N/A N/A 2
15 30 cal. 1 N/A N/A 1
16 50 cal. 1 N/A N/A 2 Tracer
17 30 cal. 1 N/A N/A 3
18 50 cal. 1 N/A N/A 4 Tracer
19 30 cal. 1 N/A N/A 4
20 Rock 1 N/A N/A 3
21 30 cal. 1 N/A N/A 2
22 30 cal. 1 N/A N/A 2
23 30 cal. 1 N/A N/A 1
24 Wire 2 N/A N/A 3-11
25 Rock 1 N/A N/A 1
26 30 cal. 1 N/A N/A 2
27 30 cal. 1 N/A N/A 1
28 30 cal. 1 N/A N/A 2
29 30 cal. 1 N/A N/A 1
30 50 cal. 1 N/A N/A 1 Ball




GRID SURVEY SUMMARY SHEET

Accessability,. MODERATE WITH GATOR

GRID 18
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation
31 Sickel blade 1 N/A N/A 2
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GRID SURVEY SUMMARY SHEET
GRID :17 Accessability.: GATOR ACCESS
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation

1 50 cal. 1 N/A N/A 2 AP
2 Grenade spoon 1 N/A N/A 1
3 50 cal. 1 N/A N/A 3 Ball
4 Grenade pin 1 N/A N/A 1
5 Barbed wire 1 N/A N/A 3
6 Rock 1 N/A N/A 2
7 Grenade spoon 1 N/A N/A 3
8 Wire 1 N/A N/A 3
9 Rock 1 N/A N/A 2
10 Pipe fray 1 N/A N/A 3
11 Plate 1 NiA N/A 4 26 in.

12 Rock 1 N/A N/A 6
13 30 cal. 1 N/A N/A 1
14 50 cal. 1 N/A N/A 3
15 37mm. 1 N/A N/A 6 AP
16 Scrap 1 N/A N/A 4
17 Barbed wire 3 N/A N/A 59
18 Knife blade 1 N/A N/A 3
19 M-1 clip 1 N/A N/A 4
20 Barbed wire 4 N/A N/A 7-13
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GRID SURVEY SUMMARY SHEET
Grid: 18 Accessability: MODERATE
Number Description No. Piece(s) | Type Fuse [ Type Fill |Depth (in.) | State of Degradation

1 Scrap 1 N/A N/A 5" Rusted
2 Scrap 1 N/A N/A 7" Rusted
3 Scrap 1 N/A N/A §" Rusted
4 Scrap 1 N/A N/A 5" Rusted
5 Scrap 1 N/A N/A 3" Rusted
6 Scrap 1 N/A N/A 4" Rusted
7 Sm. arms .30 cal. slug 1 N/A N/A 1" Rusted
8 Scrap 1 N/A N/A 6" Rusted
9 Scrap 1 N/A N/A 6" Rusted
10 Scrap 1 N/A N/A 6" Rusted
11 Scrap 1 N/A N/A 5" Rusted
12 Scrap 1 N/A N/A 6" Rusted
13 Scrap 1 N/A N/A 5" Rusted
14 Scrap 1 N/A N/A 4" Rusted
15 Scrap 1 N/A N/A 7" Rusted
16 Scrap 1 N/A N/A 4" Rusted
17 Scrap 1 N/A N/A 4" Rusted
18 Scrap 1 N/A N/A 5" Rusted
19 Scrap 1 N/A N/A 6" Rusted
20 Scrap 1 N/A N/A 5" Rusted
21 Scrap 1 N/A N/A 5" Rusted
22 Scrap 1 N/A N/A 4" Rusted
23 Sm. arms .30 cal. slug 1 N/A N/A 2" Rusted
24 Scrap 1 N/A N/A 5" Rusted
25 Scrap 1 N/A N/A 6" Rusted
26 Scrap 1 N/A N/A 6" Rusted
27 Scrap 1 N/A N/A 6" Rusted
28 Scrap 1 N/A N/A 4" Rusted
29 Scrap 1 N/A N/A 5" Rusted
30 Scrap 1 N/A N/A 5" Rusted




GRID SURVEY SUMMARY SHEET

Grid: 18 Accessability: MODERATE
Number Description No. Piece(s) | Type Fuse| Type Fill | Depth (in.) | State of Degradation
31 Scrap 1 N/A N/A 4" Rusted
32 Scrap 1 N/A - N/A 4" Rusted
33 Scrap 1 N/A N/A 4" Rusted
34 Scrap 1 N/A N/A 5" Rusted
35 Scrap 1 N/A N/A 6" Rusted
36 Scrap 1 N/A N/A 8" Rusted
37 Scrap 1 N/A . NIA 5" Rusted
38 Scrap 1 N/A - N/A 5" Rusted
39 Scrap 1 N/A N/A 5" Rusted
40 Scrap 1 N/A N/A 4" Rusted
41 Scrap 1 N/A N/A 5" Rusted
42 Scrap 1 N/A N/A 5" Rusted
43 Scrap 1 N/A N/A 8" Rusted
44 Scrap 1 N/A N/A 3" Rusted
45 Scrap 1 N/A N/A 6" Rusted
46 Scrap 1 N/A N/A 6" Rusted
47 Scrap 1 N/A N/A 6" Rusted
48 Scrap 1 N/A N/A 5" Rusted
49 Scrap 1 N/A N/A 5" Rusted
50 Scrap 1 N/A N/A 6" Rusted
51 Scrap 1 N/A N/A 5" Rusted
52 Scrap 1 N/A N/A 4" Rusted
53 Scrap 1 N/A N/A 5" Rusted
54 Scrap 1 N/A N/A 6" Rusted
55 Scrap 1 N/A N/A 6" Rusted
56 Scrap 1 N/A N/A 6" Rusted
57 Scrap 1 N/A N/A 5" Rusted
58 Sm. arms .30 cal. slug 1 N/A N/A 1" Rusted
59 Scrap 1 N/A N/A 5" Rusted
60 Scrap 1 N/A N/A 4" Rusted




GRID SURVEY SUMMARY SHEET
Grid: 18 Accessability: MODERATE
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation
61 Scrap 1 N/A N/A 5" Rusted
62 Scrap 1 N/A N/A 6" Rusted
63 Scrap 1 N/A N/A 8" Rusted
64 Scrap 1 N/A N/A &" Rusted
65 Sm. arms .30 cal. slug 1 N/A N/A 2" Rusted
66 Scrap 1 N/A N/A 4" Rusted
67 Scrap 1 N/A N/A 5" Rusted
68 Scrap 1 N/A N/A 5" Rusted
69 Scrap 1 N/A N/A 6" Rusted
70 Scrap 1 N/A N/A 6" Rusted
71 Scrap 1 N/A N/A 4" Rusted
72 Scrap 1 N/A N/A 6" Rusted
73 Scrap 1 N/A N/A 6" Rusted
74 Scrap 1 N/A N/A 6" Rusted
75 Scrap 1 N/A N/A 4" Rusted
76 Scrap 1 N/A N/A 4" Rusted
77 Scrap 1 N/A N/A 5" Rusted
78 Scrap 1 N/A N/A 5" Rusted
79 Scrap 1 N/A N/A 6" Rusted
80 Scrap 1 N/A N/A 6" Rusted
81 Scrap 1 N/A N/A 4" Rusted
82 Scrap _ 1 N/A N/A 3" Rusted -
83 Sm. arms .30 cal. slug 3 N/A N/A 2" Rusted
84 Scrap 1 N/A N/A 5" Rusted
85 Scrap 1 N/A N/A 5" Rusted
86 Scrap 1 N/A N/A 6" 'Rusted
87 Scrap 1 N/A N/A g" Rusted
88 57mm A/A round 1 None Nene 10" Rusted
89 Scrap 1 N/A N/A 5" Rusted
90 Scrap 1 N/A N/A 5" Rusted




Grid: 18

GRID SURVEY SUMMARY SHEET

Accessability: MODERATE

[ Number Description No. Piece(s) | Type Fuse| Type Fill Depth (in.) | State of Degradation
91 Scrap 1 N/A N/A 6" Rusted
92 Scrap 1 N/A N/A 4" Rusted
93 Scrap 1 N/A N/A 4" Rusted
94 Scrap 1 N/A N/A 5" Rusted
95 Scrap 1 N/A N/A 5" Rusted
96 Scrap 1 N/A N/A 5" Rusted
97 Scrap 1 N/A N/A 6" Rusted
98 Scrap 1 N/A N/A §" Rusted
99 Scrap 1 N/A N/A B" Rusted
100 Scrap 1 N/A N/A 6" Rusted
101 Scrap 1 N/A N/A 6" Rusted
102 Scrap 1 N/A N/A 6" Rusted
103 Scrap 1 N/A N/A 6" Rusted
104 Scrap 1 N/A N/A 5" Rusted
105 |Sm. arms .30 cal. slug 1 N/A N/A 3" Rusted
106 Scrap 1 N/A N/A 4" Rusted
107 Scrap 1 N/A N/A 5" Rusted
108 Scrap 1 N/A N/A 5" Rusted
109 Scrap 1 N/A N/A 5" Rusted
110 Scrap 1 N/A N/A 6" Rusted
111 Scrap 1 N/A N/A 4" Rusted
112 Scrap 1 N/A N/A 6" Rusted
113 Scrap 1 N/A N/A 5" Rusted
114 Scrap 1 N/A N/A 5" Rusted
115 Scrap 1 N/A N/A 7" Rusted
116 Scrap 1 N/A N/A 5" Rustéd
117 Scrap 1 N/A N/A 6" Rusted
118 Scrap 1 N/A N/A 6" Rusted
119 Scrap 1 N/A N/A 5" Rusted
120 Scrap 1 N/A N/A 6" Rusted




GRID SURVEY SUMMARY SHEET

Grid: 18 Accessability: MODERATE

Number Description No. Piece(s) | Type Fuse | Type Eill [Depth (in.) | State of Degradation
121 Scrap 1 N/A N/A 5" Rusted

- 122 Scrap 1 N/A N/A 5" Rusted
123 Scrap 1 N/A N/A 6" Rusted
124 Scrap 1 N/A N/A 5" Rusted
125 Scrap 1 N/A N/A 7" Rusted
126 Scrap 1 N/A N/A 5" Rusted

. 127 Scrap 1 N/A N/A 5" Rusted
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GRID SURVEY SUMMARY SHEET

GRID :19 Accessability. EASY
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth {in.) State of Degradation

1 30 cal. 1 N/A N/A 4 Rusted
2 30 cal. 1 N/A N/A 5 Rusted
3 30 cal. 1 N/A N/A 4 Rusted
4 30 cal. 1 N/A N/A 3 Rusted
5 30 cal. 1 N/A N/A 1 Rusted
6 30 cal. 1 N/A N/A 4 Rusted
7 30 cal. 1 N/A N/A 3 Rusted
8 Rock 1 N/A NIA 10 Rusted
9 30 cal. 1 N/A NIA 3 Rusted
10 30 cal. 1 N/A N/A 4 Rusted
11 30 cal. 1 N/A N/A 4 Rusted
12 30 cai. 1 N/A N/A 3 Rusted
13 30 cal. 1 N/A N/A 4 Rusted
14 30 cal. 1 N/A N/A 3 Rusted
15 30 cal. 1 N/A N/A 5 Rusted
16 30 cal. 1 N/A N/A 2 Rusted
17 30 cal. 1 N/A N/A 4 Rusted
18 30 cal. 1 N/A N/A 3 Rusted
19 30 cal. 1 N/A N/A 4 Rusted
20 30 cal. 1 N/A N/A 3 Rusted
21 30 cal. 1 N/A N/A 4 Rusted
22 30 cal. 1 N/A N/A 3 Rusted
23 30 cal. 1 N/A N/A 5 Rusted
24 Barbed wire 2 N/A N/A 2-5 Rusted
25 Barbed wire 1 N/A N/A 1 Rusted
26 30 cal. 1 NIA N/A 4 Rusted
27 30 cal. 1 N/A N/A 1 Rusted
28 30 cal. 1 N/A N/A 4 Rusted
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GRID SURVEY SUMMARY SHEET

GRID :20 Accessability: EASY
Number Description No. Piece(s) [ Type Fuse | Type Fill | Depth (in.)| State of Degradation
1 Rock 1 N/A N/A 6 Rusted
2 30 cal. 1 N/A N/A 4 Rusted
3 30 cal. 1 N/A N/A 5 Rusted
4 30 cal. 1 N/A N/A 5 Rusted
5 Barbed wire 1 N/A N/A 2 Rusted
6 30 cal. 1 N/A N/A 4 Rusted
7 30 cal. casing 1 N/A N/A 5 Rusted
8 30 cal. 1 N/A N/A 3 Rusted
9 30 cal. 1 N/A N/A 4 Rusted
10 30 cal. 1 N/A N/A 4 Rusted
11 30 cal. casing 290 N/A N/A 3-18 Rusted
12 Barbed wire 1 N/A N/A 1 Rusted
13 Barbed wire 1 N/A N/A 1 Rusted
14 30 cal. 1 N/A N/A 4 Rusted
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GRID SURVEY SUMMARY SHEET

GRID :21 Accessability: EASY
Number Description No. Piece(s) [ Type Fuse [ Type Fill_| Depth (in.) | State of Degradation

1 Wire 1 N/A N/A 2 Rusted
2 Rock 1 N/A N/A 2 Rusted
3 Rock 1 N/A - NA 4 Rusted
4 Nail 1 N/A N/A 3 Rusted
5 30 cal. & Rock 2 N/A N/A 5-12 Rusted
6 30 cal. 1 N/A N/A 2 Rusted
7 Rock 1 N/A N/A 4 Rusted
8 30 cal. 1 N/A N/A 3 Rusted
9 Rust 1 N/A N/A 1 Rusted
10 Rock 1 N/A N/A 3 Rusted
11 Rock 1 N/A N/A 6 Rusted
12 Rock 1 NIA N/A 4 Rusted
13 Nail 1 N/A N/A 5 Rusted
14 Rock 1 N/A N/A 6 Rusted
15 Rock 1 N/A N/A 4 Rusted
16 Rock 1 N/A N/A 3 Rusted
17 50 cal. 1 N/A N/A 3 Rusted
18 Rock 1 N/A N/A 6 Rusted
19 50 cal. 1 N/A N/A 3 Rusted
20 30 cal. 1 N/A N/A 2 Rusted
21 Wire 1 N/A N/A 3 Rusted
22 Rock 1 N/A N/A 4 Rusted
23 50 cal. 1 N/A N/A 2 Rusted
24 Rock 1 N/A N/A 6 Rusted
25 Barbed wire 1 N/A N/A 4 Rusted
26 Rock 1 N/A N/A 3 Rusted
27 Rock 1 N/A N/A 4 Rusted
28 Rock 1 N/A N/A 10 Rusted
29 Rock 1 N/A N/A 4 Rusted
30 Rock deposit 1 N/A N/A 22 Rusted




GRID SURVEY SUMMARY SHEET

GRID :21 Accessability. EASY
Number Description No. Piece(s) | Type Fuse | Type Fill |Depth (in.) | State of Degradation
31 Rock 1 N/A N/A 6 Rusted
32 Rock 1 N/A N/A 7 Rusted
33 57mm 1 N/A N/A 1 Rusted
34 Rock 1 N/A N/A 8 Rusted
35 30 cal. 1 N/A N/A 4 Rusted
36 Rock 1 N/A N/A 6 Rusted
37 Rock 1 N/A N/A 4 Rusted
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GRID SURVEY SUMMARY SHEET

GRID :22 Accessability: EASY
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation

1 Rock 1 N/A N/A & Rusted
2 57mm 1 N/A N/A 14 Rusted
3 Rock 1 N/A N/A 6 Rusted
4 Rock 1 N/A N/A S Rusted
5 U-Nail 1 N/A N/A 2 Rusted
6 Barbed wire 1 N/A, N/A 3 Rusted
7 30 cal. 1 N/A N/A 2 Rusted
| 8 U-Nail 1 N/A N/A 4 Rusted
9 Rock 1 N/A N/A 12 Rusted
10 Rock 1 N/A N/A, 9 Rusted
11 Rock 1 N/A N/A 8 Rusted
12 Rock 1 N/A N/A 2 Rusted
13 Rock 1 N/A N/A 3] Rusted
14 U-Nail 1 N/A N/A 2 Rusted
15 Rock 1 N/A N/A 8 Rusted
16 Rock 1 N/A N/A 5] Rusted
17 U-Nail 1 N/A N/A 4 Rusted
18 Rock 1 N/A N/A 8 Rusted
19 Rock 1 N/A N/A 1 Rusted
20 Rock 1 N/A N/A > Rusted
21 Rock 1 N/A N/A 6 Rusted
22 Rock 1 N/A N/A 4 Rusted
23 Rock 1 N/A N/A 2 Rusted
24 Rock 1 NIA N/A 4 Rusted
25 Rock 1 N/A N/A 3 Rusted
26 Rock 1 N/A N/A 8 Rusted
27 Rock 1 N/A N/A 1 Rusted
28 Rock 1 N/A N/A 1 Rusted
29 Rock 1 N/A N/A 8 Rusted
30 U-Nail 1 N/A N/A 3 Rusted




GRID SURVEY SUMMARY SHEET
GRID :22 Accessability: EASY
Number Description No. Piece(s) | Type Fuse| Type Fill | Depth (in.) | State of Degradation
31 50 cal. 1 N/A N/A 4 Rusted
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GRID SURVEY SUMMARY SHEET

GRID :23 Accessability: EASY
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation
1 30 cal. 1 N/A N/A 4 Rusted
2 Rock 1 N/A N/A 5 Rusted
3 30 cal. 1 N/A N/A 3 Rusted
4 Rock 1 N/A N/A 6 Rusted
5 Rust 1 N/A N/A 2 Rusted
6 Rock 1 N/A N/A 1 Rusted
7 Rock 1 N/A N/A 4 Rusted
8 Nail 1 N/A N/A 4 Rusted
9 Rock 1 N/A N/A 1 Rusted
10 Rock 1 N/A N/A 4 Rusted
11 Nail 1 N/A N/A 4 Rusted
12 Can 1 N/A N/A 6 Rusted
13 Rock 1 N/A N/A 4 Rusted
14 Rock 1 N/A N/A 6 Rusted
15 Rock 1 N/A N/A 5 Rusted
16 Rock 1 N/A N/A 4 Rusted
17 Rock 1 N/A N/A 3 Rusted
18 Rock 1 N/A N/A 20 Rusted
19 30 cal. 1 N/A N/A 4 Rusted
20 Rock 1 N/A N/A 6 Rusted
21 50 cal. 1 N/A N/A 6 Rusted
22 30 cal. L N/A N/A 3 Rusted
23 50 cal. 1 N/A N/A 5 Rusted
24 Rock 1 N/A N/A 8 Rusted
25 Rock 1 N/A N/A 6 Rusted
26 50 cal. 1 N/A N/A 5 Rusted
27 Rock 1 N/A N/A 10 Rusted
28 Rock 1 N/A N/A 4 Rusted
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GRID SURVEY SUMMARY SHEET

GRID :24 Accessability: EASY
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation

1 50 cal. 1 N/A N/A 8 Rusted
2 Scrap 2 N/A N/A 6-9 Rusted
3 50 cal. 1 N/A N/A 5 Rusted
4 Rock 1 N/A N/A 13 Rusted
5 Rock 1 N/A N/A 18 Rusted
6 Rock L N/A N/A 10 Rusted
7 Nail 1 N/A N/A 3 Rusted
8 Scrap 1 N/A N/A 5 Rusted
9 30 ccal. 1 N/A N/A 4 Rusted
10 Scrap 1 N/A N/A 6 Rusted
11 Rock 1 N/A N/A 10 Rusted
12 Rock 1 N/A N/A 14 Rusted
13 Rock 1 N/A N/A 6 Rusted
14 Rock 1 N/A N/A 8 Rusted
15 Rock 1 N/A N/A 10 Rusted
16 Rock 1 N/A N/A 4 Rusted
17 37mm 1 N/A N/A 12 Rusted
18 Rock 1 N/A N/A 8 Rusted
19 Rock 1 N/A N/A 4 Rusted
20 Rock 1 N/A N/A 13 Rusted
21 Rock 1 N/A N/A 10 Rusted
22 Rock 1 N/A N/A 20 Rusted
23 Wire 1 N/A N/A 8 Rusted
24 Rock 1 N/A N/A 6 Rusted
25 30 cal. 1 N/A N/A 4 Rusted
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GRID SURVEY SUMMARY SHEET

GRID :25 Accessability: EASY
[ Number Description No. Piece(s) | Type Fuse | Type Fill { Depth (in.) | State of Degradation
1 Rock 1 N/A N/A 5 Rusted
2 30 cal. 1 N/A N/A 2 Rusted
3 Rock 6 N/A N/A 4-19 Rusted
4 Rust 1 N/A N/A 1 Rusted
5 iHorse shoe 1 N/A N/A 4 Rusted
6 Frag 1 N/A N/A 4 Rusted
7 Rock 1 N/A N/A 6 Rusted
8 Commo Wire 1 N/A N/A 2 Rusted
9 50 cal. 1 N/A N/A 4 Rusted
10 Rust 1 N/A N/A 2 Rusted
11 Commo Wire 1 N/A NIA 2 Rusted
12 Rock 1 N/A N/A 3 Rusted
13 Nail 1 N/A N/A 2 Rusted
14 Nail 1 N/A N/A 4 Rusted
15 Scrap 1 N/A N/A 2 Rusted
16 Rock 1 N/A N/A 2 Rusted
17 Rust 1 N/A N/A 1 Rusted
18 Horse shoe 1 N/A N/A 3 Rusted
19 Nail 1 N/A N/A 4 Rusted
20 30 & 50 cal. 2 N/A N/A 6-10 Rusted
21 30 cal. 1 N/A N/A 4 Rusted
22 Rock 1 N/A N/A 6 Rusted
23 Scrap 1 N/A N/A 5 Rusted
24 Rock 1 N/A N/A 8 Rusted




FORMER CAMP CROFT
CROFT STATE PARK, SOUTH CAROLINA
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GRID SURVEY SUMMARY SHEET

Grid: 26 Accessability: PAVED ROAD
Number Description No. Piece(s) | Type Fuse ] Type Fill [Depth (in.) | State of Degradation
1 Rock 1 N/A N/A 1" Rusted
2 Wire 1 N/A N/A 3 Rusted
3 Comm. Wire 1 N/A. N/A 4" Rusted
4 Plow Blade 1 N/A N/A 4" Rusted
5 Scrap 2 N/A N/A 1" Rusted
6 30 cal. Proj. 1 N/A N/A 2" Rusted
7 Can 1 N/A N/A 1" Rusted
8 50 cal. Proj. 1 N/A N/A 3" Rusted
9 Bottle cap 1 N/A N/A 3 Rusted
10 30 cal. proj. 1 N/A N/A 1" Rusted
11 End cap illum round 1 N/A N/A 1" Rusted
12 Scrap 2 N/A N/A 1" Rusted
13 Can 1 N/A N/A 1" Rusted
14 50 cal. proj. 1 N/A N/A 1" Rusted
15 Comm. wire 1 N/A N/A 20" Rusted
16 Horse shoe 1 N/A N/A 4" Rusted
17 50 cal. proj. 1 N/A N/A 2" Rusted
18 Comm. wire 1 N/A N/A 14" Rusted
19 Nail 1 N/A N/A 2" Rusted
20 Can 1 N/A N/A 1" Rusted
21 30 cal. proj. 1 N/A N/A 2" Rusted
22 Scrap 1 N/A N/A 2" Rusted
23 Scrap 1 N/A N/A 2" Rusted
24 Horse shoe 1 N/A N/A 1" Rusted
25 Rocks 4 N/A N/A 18" Rusted




FORMER CAMP CROFT
CROFT STATE PARK, SOUTH CAROLINA
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GRID SURVEY SUMMARY SHEET

Grid: 27 Accessability: EASY
Number Description No. Piece(s) [ Type Fuse | Type Fill | Depth (in.) | State of Degradation
1 Piow 1 N/A N/A 6" Rusted
2 50 cal. proj. 1 N/A N/A 7" Rusted
3 Can 2 N/A N/A 2" Rusted
4 50 cal. proj. 1 N/A N/A 1" Rusted
5 Horse shoe 1 N/A N/A 12" Rusted
6 30 cal. clip 1 N/A N/A 2" Rusted
7 Scrap 1 N/A N/A 3" Rusted
8 50 cal. casing 1 N/A N/A 2" Rusted
9 Wire 1 N/A N/A 5" Rusted
10 Scrap 1 N/A N/A 1" Rusted
11 Wire 2 N/A N/A 1" Rusted
12 Nail 1 N/A N/A 1" Rusted
13 B.A.R. clip 2 N/A N/A 4" Rusted
14 Wire 1 N/A N/A 12" Rusted
15 Scrap 1 N/A N/A 4" Rusted
16 Plow 1 N/A N/A 4" Rusted
17 Can 5 N/A N/A 1" Rusted
18 Comm. wire 2 N/A NIA 1" Rusted
19 30cal. casing 1 N/A N/A 4" Rusted
20 30 cal. clip 2 N/A N/A 8" Rusted
21 Wire 1 N/A N/A 4" Rusted
22 Scrap 2 N/A N/A 1" Rusted
23 50 cal. proj. 1 N/A N/A 16" Rusted
24 Scrap 3 N/A N/A 5" Rusted
25 Rock 1 N/A N/A 4" Rusted
26 30 cal. clip 1 N/A N/A 1"
27 Can 4 N/A N/A 3" -
28 Barbed wire 2 N/A N/A 1"
29 Barbed wire 5 N/A N/A 1"
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GRID SURVEY SUMMARY SHEET
Grid: 28 Accessability: MODERATE
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation
1 30 cal. wire 2 N/A N/A 1" Rusted
2 Barbed wire 3 N/A N/A 1" Rusted
3 30 cal. casing 1 N/A - N/A 3" Rusted
4 Scrap 1 N/A N/A 2" Rusted
5 30 cal. clip 1 N/A N/A 2" Rusted
6 30 cal. casing 1 N/A N/A 1" Rusted
7 50 cal. proj. 1 N/A N/A 2" Rusted
8 Barbed wire 3 N/A N/A 1" Rusted
9 Barbed wire 1 N/A "N/A 1" Rusted
10 30 cal. proj. 1 N/A N/A 2" Rusted
11 Can 1 N/A N/A 2" Rusted
12 Barbed wire 2 N/A N/A 3" Rusted
13 Barbed wire 2 N/A N/A 4" Rusted
14 Rock 1 N/A N/A 1" Rusted
15 Rock 1 N/A N/A 4" Rusted
16 50 cal. proj. 1 N/A N/A 3" Rusted
17 Scrap 1 N/A N/A 3" Rusted
18 Nail 1 N/A N/A 2" Rusted
19 Rock 1 N/A N/A 1" Rusted
20 Rock 1 N/A N/A 18" Rusted
21 Rock 1 N/A N/A 2" Rusted
22 Rock 2 N/A N/A 11" Rusted
23 Can 1 N/A N/A 2" Rusted
24 Barbed wire 3 N/A N/A 2" Rusted
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GRID SURVEY SUMMARY SHEET

Grid: 29 Accessability. EASY
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation
1 Rock 1 N/A N/A 4 Rusted
2 Rock 1 N/A N/A 2 Rusted
3 30 cal. 1 N/A N/A 1 Rusted
4 30 cal. 1 N/A N/A 2 Rusted
5 Rock 1 N/A N/A 4 Rusted
6 Rock 1 N/A N/A 5 Rusted
7 Rock 1 N/A N/A 2 Rusted
8 Rock 1 N/A N/A 2 Rusted
9 Rock 1 N/A N/A 3 Rusted
10 Rock 1 N/A N/A 1 Rusted
11 30 cal. 2 N/A N/A 4-9 Rusted
12 Rock 1 N/A N/A 2 Rusted
13 Rock 1 N/A N/A 2 Rusted
14 Rock 1 N/A N/A 3 Rusted
15 Rock 1 N/A N/A 2 Rusted
16 Rock 1 N/A N/A 5 Rusted
17 Rock 1 N/A N/A 2 Rusted
18 Rock 1 N/A N/A 1 Rusted
19 Rock 1 NJA | NA 1 Rusted




<

20'd Wi0L

& _ 14 m
' ” " “ " ] 1 1 L] | 1 i L] [R1.]
SRR S . . B . O O 1 A O L
i " " “ " ] " ] ] I 1 1 1 1 ....M.l
X f " “ “ " “ ] 1 ¥ ] [} L]
N (] 1 1 L] 1 ] ] 1
A L T ) iy Rpiy My W LA IR PPN T R N e A e Wm
1 ' 1 ] 1 b .y b 1 I 1 1 ' | 1
., - Pt L e -
: j ] " ' ' \ 1 | ' ) -"lﬁniu. -
R S 3 ST SO N S S S U 0 S
o b DL bl Lo 3
.atrnu_rltn....-unu.nlnuun_rllu..luuln.r..lhuul tununl..:..run _mbaab o odo L m E
1 -A_ 1 [] r b 1 1 1 " " _. " " " R
SR R R R RO R Tt S S S o I
SR S I T N 0 O N I AR 9 2
N e n
ca.rll.-l...rll..n.lrllr...lrn.. LN TP W R U e S N T T M ]
RN RN RN R S|
ORI AU DI VRS TPy I RV S U G R W S . X .". L
1 1 ] ] ] ! ] ] [ 1 .l.lnr...... lllllll _-l .
0 U O O O O I £
) 1 [ 1 _lllll-ll—ll_l' Il_ll..ll_fll ll-Flihillh.ll o % ]
R L L1 L N |
1 1 | -1 ] 1 i ] I I ] “ " " “ L
1 1 ' 1 1 1 ] 1 I I 1 1 1 1 F rM
R Er ] T - o SR Tpus AP SYROR TRUDUE SR RN TRUUN TR N ¥ g
S LSS Tl G B [T dlE
L A O O O D O A e e i |
ll. llfll.ll li-r.ll_l.cl_lll. TN S I R T A - -- - ll_rl
7% IR T e B¢
nmn. R R R N4
_.!rr.ll.-olr..l L. ._, ". ] ] ] 1
Q@ |t e L S &
g ol S U S S Y S L SO S U S U L S O & &
ozl I [T @ 2
|.._r||._...|"||u ln“....;u.unu.lnurl_-nn__-llr..l |..r||r||rn..r||.r..|r||"|| — Ri
A=y I O T A A A A R S 2283 C )
5 R R - A T 2gg f30
CMIGI i ST JEEE g Apuny IS iy S T IO T R T o HN_._ P Uﬂ
o I v T T P I S = m
= ' ] [ ] [l 1 3 1 t 1 ] [l | D z @
] N I R R R R R N A 25
3] SR S S O % S O O O O RO O T 8 T
ggZ| i TRl @ 80 2 L@
7 RN R e LT
A SN S S U N O U UL R SN o Bt Sa= & >
R R N O I R N Y
O f--s--receacfpaaroonooboiia oo b Lol - x >
- O O S O O O A A SEm LESE
R B o e ot e sl L SELERS D S SRt B LR LA
R R L AR RN N R R
L] 1 ' ] 1 L] ] ] 1 ” " “ “ "
' b s 1 1 | ' 1 1 ' ' 1
B e B B Tty o RO R D ) N S <JO«00 |~
S U [ O O O
’ ¥ 1 1 1 “ h [} h | i ———
nl_r....”.- " ||"..||m..||“-..l n."..1"......-nnxl._“-n..nuulrsl_.lin-uln-ouul...
S S NS N O O I IO e n\
" ¥ “ “ " 1 “ " " 1 ] i “ " N .
-l.-.rllun.llu..ll ..I".. -.r..lm-||.-..-.l.null_r..lrn.l..l-"rlluu ..r|.- |l“-||"-||_lll m
“.u ' 1 1 ' 1 1 " ﬁ ﬁ" “ h " " M
-nln..cu_...lul..“.u-". ..run unn..-l.-..nrnn...unrlnrnlrnn ~ebawlawha m
A O A O O O S A A Q
_.nlu_.. " luual lo"-llﬂ..llur..l B R L T Sy N S S ll"all.rllrll
) H ' ' . \ " “ ” N ' g Y )
RN N 2
O S fr Al Rl s G S S S S S SOV R S IR o
P R U O O O -
_"h__:":":"::nm
S R R i Ry Nysuy Ny S NP SR [
e e BT
! : _ L S | o=
T




GRID SURVEY SUMMARY SHEET

Grid: 30 Accessability: EASY
Number Description No. Piece(s) | Type Fuse | Type Fill | Depth (in.) | State of Degradation
1 Can 1 N/A N/A 1 Rusted
2 30 cal. 1 N/A N/A 1 Rusted
3 Scrap 1 N/A N/A 4 Rusted
4 30 cal. 1 N/A N/A 4 Rusted
5 Rust 1 N/A N/A 2 Rusted
6 30 cal. L N/A N/A 1 Rusted
7 30 cal. 1 N/A N/A 2 Rusted
8 30 cal. 1 N/A N/A 3 Rusted
8 30 cal. 1 N/A N/A 3 Rusted
10 30 cal. 1 N/A N/A 1 Rusted
11 Rust 1 N/A N/A 3 Rusted
12 30 cal. 1 N/A N/A 2 Rusted
13 30 cal. 1 N/A N/A 1 Rusted
14 30 cal. 1 N/A N/A 1 Rusted
16 30 cal. 1 N/A N/A 2 Rusted
16 30 cal. 1 N/A N/A 2 Rusted
17 Scrap 1 N/A N/A 3 Rusted
18 30 cal. 1 N/A N/A 3 Rusted
19 30 cal. 1 N/A N/A 2 Rusted
20 30 cal. 1 N/A N/A 3 Rusted
21 Rust 1 N/A N/A 2 Rusted
22 30 cal. 1 N/A N/A 2 Rusted
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