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1.0 Executive Summary

1.0.1 The U.S. Army Engineering and Support Center, Huntsville (USAESCH) contracted QST
Environmental Inc. (QST) to perform an Engineering Evaluation/Cost Analysis (EE/CA) at the former
Camp Croft Army Training Facility (CCATF). The purpose of this EE/CA is to analyze removal
alternatives to reduce the risk of public exposure to ordnance and explosives (OE) and unexploded
ordnance (UXO) at the site.

1.0.2 Former CCATF, located 5 miles southeast of the city of Spartanburg in Spartanburg County,
South Carolina, operated during World War II to train soldiers in the use of weapons including
cannons, mortars, anti-tank rockets, machine guns, hand grenades, and smali arms. Following closure
of the 19,000-acre facility, the government transferred approximately 7,000 acres to the South
Carolina Commission of Forestry for the creation of the current Croft State Park. The remaining
property was sold by the War Assets Administration to the public for residential, business, and
agricultural use. Although the government had previously taken steps to clear former CCATF of
ordnance waste and potentially explosive ordnance items, some ordnance contamination remained.

1.0.3 This EE/CA, conducted under Contract No. DACAS87-92-D-0018, Delivery Order No. 0028,
was the second EE/CA (designated the Phase II EE/CA) performed by QST at former CCATF. QST
previously completed an EE/CA (Phase I) under Delivery Order No. 0013 during 1995 and submitted
a Final EE/CA Report in January 1996 (ESE, 1996a). Only one Phase 1 EE/CA site was revisited
[Ordnance Operable Unit 3 (OOU3)] during the Phase II EE/CA. The complete Statement-of-Work
(SOW) for the Phase II EE/CA is detailed in Appendix A.

1.0.4 The Phase II EE/CA field investigation was conducted at former CCATF from January 6, 1957
through March 26, 1997. One hundred-thirty grids were sampled for OE/UXO. Forty-nine of the grids
were located inside of Croft State Park and 81 grids were located outside of the park on private
property. The grids were generally 50 by 50 feet (fi) at residential areas and 100 by 100 ft in
undeveloped areas. All EE/CA investigation procedures were followed according to the Work Plan
(December 1996) except where amended and approved by USAESCH.

1.0.5 This EE/CA addresses five OOUs where OE/UXO was either previousty confirmed or
suspected. OOUs are areas within former Camp Croft that have commonality of land use and
OE/UXO type. One OOU {O0U10) lies entirely within Croft State Park. OOU9 contains property that
lies within the park (QOU9A through OOQUSE) and outside of the park (QOU9F through OOUSH).
The remaining three OQUs (GOU3, OQU11, and OQU12) are located in private property sites outside
the park but within the former CCATF boundary.

pifudsfcroft9Tidceca 11725197 1-1 QST Environmental Inc.
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1.0.6 UXO contamination was confirmed during the EE/CA investigation at OQU3, OOU10, and
0o0U12.

1.1 Risk Reduction Alternatives

Alternatives to reduce the risk of public exposure were considered for each OQU. Alternatives

included the following:
. No Further Action,
e  Institutional Controls,

Surface Clearance, and

Clearance for Use.

1.1.1 The No Further Action alternative means that no OE 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.

1.1.3 Surface Clearance involves removing OE/UXO visible on the surface and all such items that
may be submerged but protrude through the surface. Clearance for Use consists of removal of
OE/UXO down to depths in accordance with Department of Defense Explosives Safety Board
(DDESB) guidelines, depending on the type of planned activity or construction at the OOU.

1.2 Croft State Park Ordnance Operable Units

O0U9 (Sectors A through E} and OOU10 (Sectors A through D) are located within Croft State Park
property. OOU9 covers approximately 1,036 acres, of which 306 acres (Sectors A through E) are
inside Croft State Park. OOU10 comprises 210 acres, all within the park boundary. All items found in
O0U9 were generally associated with small arms, EE/CA sampling indicated that the entire QOU10
contained significant amounts of ordnance-related scrap (ORS) associated with higher order
detonations. QQU10 Sector A contained a single intact inert 2.36-inch practice round. No UXO was
discovered in OQU9 or OOU10.

1.2.1 The activities in OOU9 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

pifudsicroft9?/d-eeca  11/25/97 1-2 OST Environmental Inc.
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is proposed for implementation at OOU9 Sectors A through E. It would be prudent to perform surface
clearance if any construction is performed in OOU9, such as proposed horse trails in Sectors 9A, 9B,
and 9C.

1.2.2 Activities in OOU10 Sectors A through D 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 QOU10. Surface Clearance consists of
brush clearance, geophysical surveys to locate surface anomalies, recovery/disposal of OE/UXO, and
site restoration.

1.3 Private Property Ordnance Operable Units

0O0U3, O0U9 (Sectors F through H), O0U11, and OOU12 are all located on private property outside
of Croft State Park. OOU9 (Sectors F through H) were identified as a small arms range. QOU3,
0O0U11, and OOU12 were all confirmed as grenade and/or mortar impact areas; UXO was discovered
at QOU3 and Q0OU12. OOU9 covers approximately 1,036 acres, of which 730 acres (comprising
Sectors F through H} are located outside of the park. QOUL11 is 87 acres in size, OOU12 is 94 acres,
and OOUS3 is 46 acres.

1.3.1 O0OU9 Sectors F, G, and H are owned by local residents. Sectors 9F and 9H are located in
areas with a moderate density of trees and underbrush. Sector 9G is located in an area of residential
lawn mixed with moderately dense forest. No UXO or large item ORS were found during the Phase 1l
EE/CA investigation within OQU9 Sectors F, G, and H; the No Further Action alternative is proposed
for OOU9 Sectors F, G,and H.

1.3.2 O0U3 (Wedgewood subdivision) was previously investigated as a part of the Phase I EE/CA
investigation and based on initial findings, expanded to include additional areas during the Phase 1I
EE/CA investigation. The total investigation area included approximately 46 acres which comprises
the entire Wedgewood subdivision. Practice grenades, ORS and 2.36-inch rocket fragments that may
have been an overshot from another local firing range were found during the Phase I EE/CA
investigation. A removal action performed in March 1997, recovered a total of seven UXO items (all
MK II fragmentation grenades) in a 2.6-acre area.

1.3.3 Because OOU3 is comprised of private residential property, prevention of intrusive activities
(e.g., children digging, planting, pool construction, installation of utility lines) is impracticable.
Therefore, Clearance for Use is the recommended risk reduction alternative for the expanded OOU3
area.

piudsicroft97/d-ceca  11725/97 1-3 OST Environmental Inc.
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' 1.3.4 O0U11 (Sectors A through D) includes approximately 87 acres outside of Croft State Park
. where ORS was found during the Phase II EE/CA investigation. QOU11 is subdivided into four
sectors based on their physical location. OOU11 Sector A is located in an area previously used for
training maneuvers. The top of a grenade and a 60)-mm practice mortar (expended) were found at this
site. OQOU11 Sector B is also located in area used for training maneuvers. Items found at this site
included small arms and grenade ORS. OOU11 Sector C is located in an area where M9 rifle grenade
fragments were found. This ORS was most likely from training activities. OOU11 Sector D is located
in an area suspected as a former grenade range. Ordnance has been reportedly found at Sector 11D in
the past but none was found during the Phase II EE/CA investigation.

1.3.5 QOUI11 is privately owned and undeveloped with the exception of Sector 11D (Cotton Creek
Golf Course). There are less than 100 visitors per year estimated and lintle recreational activities other
than hiking at Sectors 11A, 11B, and 11C. Approximately 25,000 persons per year play golf at Sector
11D {Cotton Creek Golf Course). No UXO was found at OOU11 during the Phase II EE/CA
investigation. The ORS found was indicative of high order detonations and were found less than 20-
inches deep with most items less than one foot in depth. Also, UXO has reportedly been found and
disposed by Cotton Creek Golf Course personnel in the past. Therefore, the risk reduction alternative
recommended for OOU11 is Clearance for Use.

1.3.6 O0OU12 (Sectors A and B) is comprised of 94 acres divided into two sectors based on their

. physical location. Sector 12A includes 78 acres located north of the park near the intersection of Dairy
Ridge Road and State Route 295. Sector 12B includes 16 acres located south of the park, west of
Forest Mill Road. OOU12 Sector A is located in an area suspected of being an impact range for high
explosive ordnance. Items identified at this site included: M9 Rifle Grenades, 2.36-inch rockets,
practice M6A3 Rifle Grenades, M11] Practice Rifle Grenades, and MK [I Fragmentation Hand
Grenades. OQU12 sector 12B is located in an area which may have been used for training maneuvers.
The only UXO found at this site was a live M9 Rifle Grenade. The lack of any other type of ORS
indicates that this area had only limited training use.

1.3.7 All ordnance items found were less than 21 inches deep at sector 12A and 4 inches deep at
Sector 12B. Most items were found less than 1 foot (ft) deep at Sector 12A. The risk reduction
alternative recommended at OQU12 is Clearance for Use,
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1.4 Risk Reduction Summary

The risk reduction alternatives recommended for each of the OOUs investigated during the Phase II
EE/CA are as follows:

»

QOU'3 - Clearance for Use
OQU9 - No Further Action
QOU10 - Surface Clearance
O0U11 - Clearance for Use
00U 12 - Clearance for Use

1.4.1 Analysis of the cost of implementation and the estimated risk reduction were performed as part
of the EE/CA analysis. By reviewing the cost and estimated exposure reduction analysis, it can be
ascertained that significant risk reduction can be obtained cost effectively by implementing “surface
clearance” alternative for OOU10, OQU11, and OOU12; and it would appear that this alternative
could be the recommended alternative; however, due to the fact that OOU11 and OOU12 are on
residential properties, a higher level of remedial activity, clearance for use, was selected.

p/fudsfcroft9?/d-seca  11/25/97
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2.0 Site Characterization

2.1 Introduction/Authorization

On March 30, 1995, QST received Contract No. DACA87-92-D-0018, Delivery Order (DO) No.
0028, Annex AA, from the USAESCH, to conduct an EE/CA at the former CCATF, QST has
prepared this EE/CA in accordance with the National Oil and Hazardous Substances Contingency Plan
(NCP) and the special requirements of the SOW for Delivery Order No. 0028. A copy of the SOW is
included as Appendix A. The NCP and SOW provide the basis for selecting the corrective action
alternatives to reduce public safety risks associated with OE at the former CCATF area. USAESCH
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 OE.

2.1.1 Objectives

This report is prepared to meet the requirements set forth in the SOW. The report objectives include:
o Determining the nature and extent of OE contamination at former CCATF,
¢ Documenting the investigations and evaluating removal response alternatives for former
CCATF, and
e Recommending the most cost-effective actions to reduce the public safety risk associated with
exposure to QE at former CCATF

2.1.1.1 The steps taken to prepare this EE/CA and arrive at the recommendations for risk-reduction
alternatives at former CCATF have included reviewing existing data, conducting a site visit,
developing a trip report after the site visit, preparing a site-specific work plan (WP), performing field
investigations, collecting and compiling field data, collecting additional data, preparing cost estimates,
and evaluating the risk-reduction alternatives,

2.1.2 Definitions

The following definitions will be used for the purposes of this report:
e Unexploded Ordnance (UX0O)—All ordnance items that may potentially be explodable or
ignitable,
e Ordnance-Related Scrap (ORS)—All ordnance items that clearly are not explodable or
ignitable,
¢ Ordnance and Explosives (OE)—Includes all ORS and UXO items as defined previously, and
s  Ordnance—Military supplies (i.e., weapons and ammunition).
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2.2 Facility Description and History

2.2.1 Camp Croft Facility Description

The former CCATF covers approximately 19,000 acres and lies south of Spartanburg in Spartanburg
County, South Carolina. Figure 2-1 shows the Jocation and boundary of the former CCATF.

2.2.2 General Military History

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 {1,742 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 small arms
rounds; 20-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 (199 acres) where realistic chemical warfare training
was conducted, and a practice grenade court (175 acres). The training range impact area (Area A),
cantonment {Area B}, grenade court (Area C), and gas chambers and gas obstacle course (Area D)
locations are shown in Figure 2-2.

2.2.2.1 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 converted 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,

2.2.3 Environmental Setting

The following sections reference information gathered from the Archive Search Report (ASR)
{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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2.2.3.1 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.

2.2.3.1.1 The Inner Piedmont Belt underlies the western portion of the park. It is comprised mainly
of biotite and granitic gneisses, with several 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.

2.2.3.1.2 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.

2.2.3.1.3 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.

2.2.3.1.4 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 inciudes 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.

2.2,3.2 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 ft thick. Median thickness is 50 to 60 ft. Saprolite depth
varies from 20 to 400 feet below land surface (ft-bls).

2.2.3.2.1 A soil survey conducted in 1968 by the Soil Conservation Service (Croft State Park
Management Plan) shows 353 different soil types in the park. Most of the soils are eroded, and land is
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gullied as a result of previous land uses. The soil survey listed 19 different areas that feature gullies;
some feature one or two large gullies, while others feature an expanse of several acres with a series of
small gullies.

2.2.3.2.2 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 siowed erosion in the late 1940s, stabilizing most of the guilies. Colonization by shortleaf pines
also improved soil moisture retention and added organic material to the soil.

2.2.3.2.3 Most of the severely eroded soil lies in the former cantonment area in the northwestern
portion of former CCATF. 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.

2.2.3.2.4 The northern portion of Croft State Park is comprised of Madiscn 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.

2.2.3.2.5 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,

2.2.3.3 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 (°F).
Winters are mild and relatively short, with approximately 60 days at freezing temperatures or below.
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. 2.2.3.4 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 CCATF area are believed to have water wells used to irrigate crops and livestock. A well
survey would identify potential water sources in the area.

2.2.3.5 Physiography and Surface Water Drainage

Croft State Park elevations range from 210 to 225 fi 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 CCATF with elevations ranging from 180 10 255 fi
NGVD. Surface water drainage is primarily from the topographic high to lower elevations into the
surface water features. Surface water features identified at former CCATF include Fairforest Creek,
Kelsey Creek, Thomson Creek, Lake Craig, and Lake Johnson.

. 2.2.3.6 Groundwater

The saprolite unit within Croft State Park contzins a heterogeneous mixture of sand, silt, and clay with
an approximate hydraulic conductivity of 10 to 10”7 centimeters per second {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 1o be interconnected and make up the aquifer in this region.

2.2.3.6.1 Groundwater depth in the southwest section of Croft State Park (near the county landfill) is
20 to 30 feet below ground surface, The saprolite in this area has a potential yield of 72,000 galions
per day (gal/day), versus 201,600 gal/day for the bedrock unit. No groundwater data were made
available for other areas of the park.

2.2.4 EE/CA Investigation Areas

Much of the former CCATF has been considered potentially contaminated with OE because
incomplete record keeping and limited availability of archive data has not been sufficient to eliminate
areas from further investigation. The main areas of EE/CA investigations have been in the former
training range impact area. Additional areas were investigated in the former cantonment area and the
practice grenade court area. The gas chamber/gas obstacle course no Jonger exists and no historical
' recorded evidence was located to document and confirm the presence of chemical warfare material

p/fudsfcrofty?id-seca  11/25/97 2-7 QST Environmental Inc.




Former CCATF EE/CA

(CWM) or OE since site closure (ASR, USACE, 1994). One hundred-thirty sampling grids were
investigated by QST during the January through March 1997 EE/CA investigation at former CCATF.
Forty-nine grids were sampled in Croft State Park. Eighty-one grids were sampled in privately owned
areas. Although some areas were developed (with homesites), most private properties investigated
were undeveloped.

2.2.4.1 Croft State Park Area EE/CA Investigations

Croft State Park consists of approximately 7,000 acres or one-third of the former CCATF total of
19,000 acres. The previous EE/CA investigations in the park have centered around the high use areas
(camping grounds, the equestrian area, hiking and horse trails). The number of park visitors, which
averaged approximately 155,000 a year between 1992 to 1995, was reduced to 54,000 in 1996
(according to Croft State Park Ranger, March 1997). The closure of park areas for the EE/CA
investigations was the primary cause for the reduction of visitors in 1996. The majority of the 1997
EE/CA sampling grids were in more remote areas of the park. The sampling grid locations and results
of the 1997 EE/CA investigation are detailed in Section 2.4,

2.2.4.1.1 There are currently five horse trails, totaling approximately 20 miles, throughout the park
area. An additional four horse trails, totaling approximately 10 miles, are proposed for completion
during 1997. The location of the existing and proposed horse trails is shown in Figure 2-3. The EE/CA
investigations that were conducted on or near the horse trails are discussed in Section 2.4.

2.2.4.2 Private Property EE/CA Investigations

Approximately 12,000 acres, or two-thirds of the former CCATF, is privately owned. The former
cantonment area is now primarily housing developments, small businesses, and a golf course. The
majority of the former training range impact area (to the south, southeast, and east of the park) is
wooded and undeveloped, with some homesites. The originally proposed EE/CA sample grid locations
were presented in the WP (ESE, 1996¢) for this EE/CA report. However, right-of-entries (ROEs)
were not received for some sites which therefore could not be investigated.
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2.3 Previous OE Investigations
2.3.1 Identification of EE/CA Sampling Sites

In the December 1996 Final Work Pian, QST proposed that 77 sites be sampled at former CCATF.
The selection of the sites was based on information from the Supplemental Archive Search Report
(SASR) (ESE, 1996¢), site reconnaissance activities, and the Supplemental Engineering Report (ESE,
1996d). USACE Charleston District (CD) also recommended that several additional sites be sampled
during the January through March 1997 EE/CA sampling field effort.

2.3.2 1984 Site Survey of Former CCATF

In 1984, USACE-CD 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” could be found at the former CCATF.

2.3.3 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 the domestic landfill
located near the former CCATF. This landfiil was first used in 1971, and 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.

2.3.4 1991 Preliminary Assessment

In 1991, USACE-CD conducted a Preliminary Assessment Study of this site. This study determined
that the site was eligibie for further investigation under DERP for FUDS. This study also determined
that the site contains several locations where drums were placed inside wells during the 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, ordnance, or chemical weapons.
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2.3.5 1994 OE ASR

In 1994, the USACE, Rock Island District conducted a site inspection and archives search of the
former CCATF (USACE, 1994). The final report, dated April 1994, outlined the nature and degree of
OE/UXO contamination to be found at the former CCATF. This report listed the ordnance that may be
found at or below the surface (see Section 2.2 of the ASR). This report also stated that the gas
chamber and gas obstacle course no longer exist, and that no historical recorded evidence was located
to document and confirm the presence of chemical ordnance since site closure. It did state, however,
that based on the nature of the former CCATF's training mission, the potential for chemical ordnance
or chemical contamination of the area’s soil does exist. It is believed that chemical training during that
period would have involved the use of CN, a tear agent, as the training chemical.

2.3.6 1995-1996 CCATF Phase 1 EE/CA

In 1995 and 1996, QST completed an EE/CA at the former CCATF (ESE, 1996a). The purpose of
this EE/CA was to analyze removal alternatives to reduce the risk of public exposure to OE/UXO at
sites previously identified in the 1994 ASR (USACE, 1994). The EE/CA addressed nine OOUs where
QE/UXO was either previously confirmed or suspected. Six OOUs were within Croft State Park and
the remaining three OOUs were private property sites located outside the park but within the former
CCATF boundary. The CCATF Phase I (Croft I} OOU locations developed for the Croft I EE/CA
report are shown in Figure 2-4.

2.3.6.1 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 the EE/CA,
these areas were not addressed at that time.

2.3.6.2 UXO contamination was confirmed during the Croft ] EE/CA investigation at five of the nine
OOUs. Three of the five contaminated QOUs were within Croft State Park (OOU1B, OOU2, and
OO0U7). The remaining two were on private property (OOU3 and QOUS6).

2.3.6.3 OOUI1B, O0U2, and QOU7 were each confirmed as former mortar impact areas. Several 60-
and 81-mm unexploded mortars were discovered. Evidence of 2.36-inch rockets and 4.2-inch mortars
were also discovered; however, only as ORS and not as UXO. No UXO was discovered in OOUIA,
Q0U4, or OOUS.

2.3.6.4 At OOU1A, a 1,020-acre wooded area located in the northwest corner of the park, findings
were limited to inert 37- and 57-mm projectiles (scrap). No UXO was found. The USAESCH risk
contractor, QuantiTech, Inc. (QuantiTech) estimated a zero exposure probability.
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2.3.6.5 Because the activities in OOU1A 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 was broposed for implementation at OOQU1A.

2.3.6.6 At OOU1B, a 65-acre forested area located within the center of the park, twelve 60-mm and
one 81-mm mortars (UXO) were discovered. QuantiTech estimated a maximum UXO density of 12
per acre for OOU1B, based on the size of the area, percent of area that was sampled, and the number
of UXO found within the sampled area.

2.3.6.7 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 was proposed for implementation at QOUIB.

2.3.6.8 At OOU2 (a 325-acre area located on the east side of the park, approximately 0.7 mile from
State Highway 295) nineteen 60-mm and one 81-mm mortars (UX0O) 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.

2.3.6.9 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 was proposed for implementation at OOU2.

2.3.6.10 OOU7, located near the park office and campgrounds, is the busiest area of the park. Sixty
60-mm and two 81-mm mortars (UXO) were discovered during the EE/CA investigation and a
follow-up time-critical removal action (TCRA) was performed by USAESCH's removal contracior,
Human Factors Applications, Inc. (HFA). The TCRA was limited to surface clearance. Evidence of
2.36-inch rockets was discovered at QOU7 during the TCRA, but only as ORS 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 4 to 1/3.

2.3.6.11 UXO was discovered in this high activity area where potentially intrusive activities are
planned. Therefore, the Clearance to Depth alternative was proposed.

2.3.6.12 At OOU4, a small area located in the center of the park near the swimming pool, findings
were limited to .30-caliber slugs. No other ORS or UXO was found.
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2.3.6.13 Activities in QOU4 are generally limited to recreational surface use (hiking and horseback
riding) and since no other evidence of ORS or UXO was found, the No Further Action alternative was

proposed.

2.3.6.14 At OOUS, a small area located in the northwest corner of the park just north of Dairy Ridge
Road, the only ORS findings consisted of 14 empty mine shipping containers found by HFA during an
earlier investigation directed by USAESCH. No OE or UXO was discovered during the EE/CA
investigation.

2.3.6.15 Activities in OOUS are generally limited to surface use and since no evidence of OE or
UXO was found during the EE/CA investigation, the No Further Action alternative was proposed.

2.3.6.16 OOU3 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.

2.3.6.17 For OOU3, the Clearance to Depth alternative was proposed. A negligible exposure
probability was estimated for this OOU. However, because it was private residential property and
prevention of intrusive activities (e.g., children digging, planting, pool construction, installation of
utility lines) is impracticable, clearance to depth was considered appropriate at QOU3.

2.3.6.18 OQUS is also in a private residential area north of the park. It was investigated for similar
reasons as OOU3. However, findings were limited to one rifle grenade part (tail boom). No UXO was
found.

2.3.6.19 Since no UXO was found at OOUS, the No Further Action alternative was proposed.

2.3.6.20 OOUS6 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 landfilis.
It was investigated due to reported findings of 105-mm Howitzer rounds. UXO findings as a result of a
USAESCH-authorized TCRA 2nd a limited EE/CA investigation included nine 105-mm smoke
canisters, two 105-mm fuzed ejection rounds, one explosive burster, two 60-mm mortars, and one 81-
mm illumination mortar. QuantiTech estimated a maximum UXO density of 1.31 per acre for QOU6
and a probability of exposure of zero to 4.
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2.3.6.21 For OOU6, the Government Buyback alternative was proposed and rejecied. The
Government is pursuing a design effort to identify areas for no further action, surface clearing, and
clearance to a specified depth.

2.3.7 1995-1996 Evaluation and Mapping

In 1995 to 1996, QST performed orthophotography and geographic information system (GIS)
development for evaluation and prioritization of OE removal at former CCATF (ESE, 1996b). The
purpose of the assignment was to develop a plan of action that could be used in the future to facilitate
the efficient investigation, identification, and removal of suspected OE at the former CCATF with the
prediction of the presence and location of OE to be accomplished through the study of historical
records and the evaluation of past and current land use.

2.3.7.1 This report presented the results of analyses for the former CCATF. The analyses focused on
the characterization and prioritization of potential OE and included GIS, historical records evaluation,
and the integration of synthetic aperture radar (SAR) data. SAR data were evaluated as a potential
technological tool in OE detection.

2.3.7.2 The initial investigation focused on the identification of select areas of interest (AOI) and used
historical and current information. These AQI formed the basis for subsequent evaluations and
analyses. Aerial photography and orthophotography, SAR image analysis, and digital elevation models
(DEM) were used to identify potential OE sites and adjacent properties.

2.3.8 1996 SASR

In March 1995, USAESCH authorized QST to prepare an SASR in an effort to locate possible
additional firing, bombing, and strafing ranges at the former CCATF (ESE, 1996c). The following
activities were conducted from April through August 1995 as a part of the SASR:
e  Searches of national, regional, and local archives;
e  Searches of databases including the DoD database-Defense Technical Information Center
(DTIC), Lexis, and Nexis;
e  Placement of notices in national and local publications;
e  Operation of a toll-free telephone number to receive information from persons knowledgeable
of past CCATF activities;
e  Onsite interviews with the local populace;
e  Hosted a Public Open House near the former CCATF in June 1995; and
e  Conducted windshield surveys or drive by surveys to locate possible OE sites.
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2.3.8.1 As aresult of the SASR (ESE, 1996c), 134 sites were identified as having potential OE
contamination: 95 sites were identified based on interviews and archive information and 39 additional
areas (Al through A39) were identified through the aerial photography, orthophotography, and SAR
image analysis.

2.3.9 1996 Supplemental Engineering Report

In October and November 1995, QST performed a site reconnaissance of each of the 134 sites where a
ROE was available from the owner(s) (ESE, 1996d). ROEs were available and a site reconnaissance
was conducted at 97 of the 134 sites. The reconnaissance consisted of a non-intrusive, magnetometer
survey and visual inspection of each site that could be identified. Each two-person reconnaissance team
included a senior UXO specialist to assist in identifying OE and/or ordnance training sites. Windshield
surveys or drive by visual surveys were conducted at 19 sites. QST was unable to conduct a site
reconnaissance or windshield survey at 18 sites. A Final Supplemental Engineering Report was
submitted to USAESCH in March 1996.

2.3.9.1 The Final Supplemental Engineering Report provided a completed copy of the Site
Reconnaissance Field Form, along with a site sketch and photographs of each site investigated. Based
on available information, each site was evaluated as follows:
e  Further Reconnaissance — High Priority

— Live and/or fragmented OE was discovered onsite.

— Abundant and/or large magnetic anomalies were recorded onsite.

— Documented historical information exists of OE reported onsite.

— The site was not investigated completely or at all and the potential is high for some OE

onsite. .
— High population usage exists in the area, along with some OE potential.

One or more of these criteria warranted a high-priority rating for further reconnaissance
and/or OE sampling.
Twenty-six sites received a High-Priority rating,

e  Further Reconnaissance — Medium Priority
— The entire site could not be completely investigated during the site reconnaissance due to
its large size.
— ROE was unavailable and the potential for OE exists onsite.
— Scattered and/or deep magnetic anomalies were recorded onsite.
— Some population usage exists onsite.
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One or more of these criteria warranted a medium-prierity rating.
Twenty-eight sites received a Medium Priority rating.

Further Reconnaissance — Low Priority

— No evidence of OF was found onsite.

— Only a few scattered, small magnetic anomalies were recorded onsite.

— The site was not completed investigated, but historical information suggests that the
potential for QE is remote.

One or more of these criteria warranted a low-priority rating.
Thirty-four sites received the Low Priority rating.

No Further Reconnaissance

— No evidence was discovered onsite during the site reconnaissance.

— No magnetic anomalies were recorded, except for what was believed to be metallic trash
or metallic rock ("hot rocks®).

— Only smali caliber (rifle) ordnance is suspected onsite.

One or more of these criteria warranted a no further reconnaissance rating.
Forty-six sites received a No Further Reconnaissance rating.

2.4 Phase II EE/CA Investigation

The purpose of the Phase 11 EE/CA investigation was to select non-time critical removal actions
(NTCRAs) necessary to reduce public safety risk associated with OE at the former CCATF. The focus
of this EE/CA was on the residual conventional OE risks requiring NTCRAs within the boundaries of
former CCATF. The EE/CA also summarizes the factors affecting the existing risk levels using the
U.S. Army’s Safety Risk Assessment (SRA) model and evaluates available remedial alternatives to
compare their effectiveness in reduction of overall risk.

2.4.1 Prefield Activities

The prefield activities for this project included but were not limited to the following primary tasks:

Public meetings;

Preparing the EE/CA WP,

Logistics and supplies preparation, procurement, and shipping protocol; and
Obtaining the necessary permits required for execution of the field effort.
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2.4.1.1 Public Meetings

A public meeting was held during the period from June 6, 1995 through June 9, 1995 in association
with delivery order No. 28. The purpose of the meeting was to inform the public of the ongoing
activities at the site and to obtain additional site data to be used in the Supplemental Engineering
Report (ESE, 1996d). The data presented in the Supplemental Engineering Report were the basis of
this Phase II investigation.

2.4.1.2 Work Plan

The final version of the WP for this project was submitted to USAESCH on December 6, 1996, and
approved on December 24, 1996. The objectives of the WP were to present the site background, field
objectives, field procedures, field personnel, and field equipment to be used for the EE/CA effort.

2.4.1.2.1 The WP proposed approximate locations for the investigation sites. A total of 183 grid sites
were proposed for investigation in the WP.

2.4,1.3 Special Environmental Requirements

The region within the boundaries of the former CCATF includes Croft State Park. The park contains
known sensitive environmental resources such as endangered plant species. QST closely coordinated
site activities with park personnel and employed a local botanist to visit each grid area. No endangered
or threatened plant species were found on any of the investigated grid sites. Table 2-1 provides a list of
endangered or threatened plant and animal species that may inhabit the Spartanburg County, South
Carolina region.

2.4.2 Praject Management

The WP defined the project objectives, identified key personnel and their responsibilities, defined
project lines of communications and reporting requirements, and outlined a schedule for implementing
the project. The WP was followed during the EE/CA field investigation. Project organization is shown
on Figure 2-5.

2.4.3 Public Affairs

2.4.3.1 Public Affairs and Project Coordination

Mr. James Truelove, USACE-CD, is the life-cycle manager for investigation activities at former
CCATF. All public affairs are coordinated by the life-cycle manager. The USAESCH, as the technical
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Table 2-1. Endangered and Threatened Wildlife and Plants at Camp Croft Army Training Facility

_(Page 1 0f2)
Species

Common name Scientific name Historic Range Status
Bat, gray Myotis grisescens Southeastern US E
Cougar, eastern Felis concolor couguar Eastern North America E
Panther, Florida Felis concolor coryi USA (LA & AR east to SC & FL) E
Crane, whooping Grus americana USA (Rocky Miuns east to E

Carolinas)
Eagle, bald Haliaeetus leucocephalus N. America south to N. Mexico E
Falcon, peregrine Falco peregrinus Worldwide E
Pelican, brown Pelecanus occidentalis USA (Carolinas to TX) E
Plover, piping Charadrius melodus USA (Atlantic & Gulf coasts} E
Stork, wood Mycteria americana USA (TX to Carolinas) E
Tern, least Sterna antillarum USA (Atlantic & Gulf coasts) E
Temn, roseate Sterna dougailii dougallii Coasts of Atlantic Basin E
Woodpecker, ivory-billed Carnpephilus principalis USA (southeastern) E
Woodpecker, red-cockaded Picoides (=Dendrocopos) borealis USA (southeastern}) E
ALﬁgm_og, american Alligator mississippiensis Southeastern USA E
Snake, eastern indigo Drymarchon corais couperi USA (SC) T
Tortoise, gopher Gopherus polphemus USA (8C) T
Beetle, American burying Nicrophorus americanus USA (Eastern states south to FL} E
(=Giant carrion beetle)

Bunched arrowhead Sagittaria fasciculata USA (NC, SC) E
Michaux's sumac Rhus michauxii USA (NC, 5C, GA) E
Canby's dropwort Oxypolis canbyi USA (MD, SC, NC) E

Harperelia Ptilimmium nodosum USA (AL, GA, SC, NC) E

Dwarf-flowered heartleaf Hexastylis naniflora USA (NC, 8C) T

Schweinitz's sunflower Helianthus schweinzii USA (NC, 8C) E

Black-spored quillwort Isoetes malanospora USA (GA, 5C) E

Pondberry Lindera melissifolia USA (AL, FL, NC, 8C) T

Swamp pink Helonias buliata USA (GA, MD, NC, §C) T

Relict tiltium Triflium reliquum USA (AL, GA, SC) E
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Table 2-1. Endangered and Threatened Wildlife and Plants at Camp Croft Army Training Facility

(Page 2 of 2)
Species
Common name Scientific name Historic Range Status
Small whorled pogonia Isotria medeoloides USA (DC, DE, GA, §C) E
Rough-leaved loosestrife Lysimachia asperulaefolia USA (NC, SC) E
Mountain sweet pitcher-plant Sarracenia rubra ssp. jonesti USA (NC, SC) E
Miccosukee gooseberry Ribes echinellum USA (FL, SC) T
Little amphianthus Amphianthus pusillus USA (AL, GA, SC) T
Trecfrog, pine barrens Hyla andersonii USA (FL, AL, NC, 8C) E
Note: E = Endangered.
T = Threatened.
Source: QST, 1997.
piuds/ctaft9?eecavy  11/25/97 2-20 QST Environmental Inc.
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Former CCATF EE/CA

. center for explosive safety and removal, was given the primary task of technical management of the
former CCATF EE/CA project. Mr. Karl Blankinship was the USAESCH technical manager.
The following coordination protocol was followed:
e  All QST communications and contacts with the public were coordinated under the direction of
the USACE-CD public affairs officer and the USAESCH technical manager.
¢  Information/contacts made by QST during the project were documented and forwarded to the
USACE-CD public affairs officer and the USAESCH technical manager, and
e  Public meetings were conducted based on instructions received from the USAESCH technical
manager in conjunction with USACE-CD.

2.4.4 Sampling Grid Selection

QST, with the assistance of USACE-CD, selected 183 grids for investigation prior to the field effort.
Eleven grids were added during the field effort by the USACE-CD life cycle manager to bring the
total of sampling grids to 194. Sixty grids were not investigated due to unattained ROEs. Four grids
were not investigated due to time constraints. The site selection criteria are discussed in the following
subsections.

2.4.4.1 Sample Location Selection Rationale

The selection of the sample grid locations was based on the data presented in the ASR, the SASR, the
previous EE/CA report, public meetings, and site reconnaissance. The location of each sample grid
was based on the following criteria:

» Site Historical Data—Historical data obtained from the ASR and SASR, as well as historical
photographs, were used to locate impact areas. Historical descriptions of activities at each site
were also used to determine the dispersion of ordnance at each investigation area.

+ Environmental Concerns—QST closely coordinated grid locations with the South Carolina
Parks Department and a local botanist to position sites away from environmentally sensitive
areas.

e Accessibility—The selection of survey grid locations considered the amount of site preparation
required before executing sampling activities, as well as the advantages of inspecting areas that
would require minimal site preparation.

« Field modification—The exact locations of the final placement and dimensions of the sampling
grids were considered to be changeable until the grid survey was conducted. The USAESCH
technical manager also approved the modification of grid sizes in response to site conditions
such as vegetation and topography. The USAESCH technical manager approved the use of 50-
by 50-ft grids (reduced from the typical 100- by 100-ft grids) near the end of the project so
that more areas could be investigated during the limited time available.
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2.4.5 Site Preparation

Site preparation included locating grids, vegetation clearing, and grid set-up activities. The grids were
located either by the UXO teams or by the land survey contractor, Vegetation clearing and grid set-up
operations were conducted by the UXO teams before the geophysical survey. The absolute minimum
amount of site clearing in the grid sampling areas, both in vegetation volume and height was
completed. The clearing operations were completed in accordance with the site-specific WP

(ESE, 1996¢).

2.4.6 Investigation Methods

This section describes standard practices, investigation methods, and procedures for collecting,
processing, and controlling the data associated with OE geophysical surveys at each sampling site. The
investigative methods were completed in accordance with the site-specific WP (ESE, 1996e).

2.4.6.1 Geophysical Investigation

Prior to the investigation, an inert 60-mm mortar was buried 3 foot below the ground surface, as
specified in the USACE SOW. This item was used for daily standard checks of the magnetometer.

2.4.6.1.1 The field investigation team subdivided each sampling grid into geophysical sensor survey
lanes centered approximately 5 ft apart. Survey lane spacing of § ft was required to provide full
coverage when using the Schonstedt flux-gate magnetometer as described in the work plan. A small
surveyor's flag was placed at the exact location of any anomaly until the survey and excavation
operations were complete.

2.4.6.1.2 The magnetometer was used to sweep close to the ground surface across the 5-ft lanes. This
was conducted by sweeping the magnetometer from side to side to get maximum coverage of the lane.
When the locator came within range of an iron-bearing object, both audible and visual signals were
created. The anomaly was interpreted by the visual signal to be either positive or negative. A
horizontal object provides a signal that is positive on one end and negative on the other. A vertical
buried item will create a singular anomaly of either pole. Two vertical closely buried items generally
provide a signal that is the same polarity.

2.4.6.1.3 When an anomaly is detected, the magnetometer is held over the item and slowly moved in
an X-shaped pattern to determine the extent and orientation of the item. The item is then marked by
placing a flag in the center of the anomaly according to the interpretation of the signals.
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2.4.6.2 Geophysical Survey Mapping

Once subsurface anomalies were identified and flagged, the total number of anomalies from each grid
was determined by counting the total number of anomalies from each survey lane and adding the sum
from each lane with subsequent lanes in a given grid to obtain a total number of anomalies for that
grid. The total number of anomalies was then denoted on the site map.

2.4.6.3 Excavation of Anomalies

The Gridstats software developed by USAESCH was used to determine the location and sequential
order of anomalies to be excavated. The Gridstats program provides a total of 100 sampling sequence
lists, each containing the randomly generated numbers I through 32. Each grid was subdivided into 32
subgrids to correspond to the numbers in the random sampling sequence lists. One of the 100 random
sequence sampling lists was randomly chosen for each sampling grid prior to sampling. The subgrid
sampling order was determined by the order provided on the chosen random sampling sequence list.

2.4.6.3.1 One anomaly in each of the chosen subgrids was sampled by the UXO survey team in the
order that the subgrids were listed in the random sampling sequence list. Manual excavation (¢.g., use
of hand tools, shovels) as specified in the WP was performed on the selected anomaly. All excavation
activities were conducted in a prepared exclusion zone within which only UXO-qualified personnel
were allowed. Soil removal from the access pit was stockpiled in the immediate area for later
backfilling of excavations.

2.4.6.3.2 Engineering controls consisting of metal blast boxes weighing approximately
400 pounds (Ib) each were used for excavations located close to houses or other inhabited structures.
Where engineering controls were required, sampling protocol was verified as follows:

e The estimated number of anomalies to be excavated (the SiteStats program estimates
approximately 33 percent of the total number of anomalies for grid characterization) was
calculated.

o The sampling sequence was used to calculate the number of anomalies required for sampling
in each subgrid.

o The required number of anomalies to be sampled in each subgrid were excavated prior to
moving to the next subgrid, thus reducing the movement of the boxes.

2.4.6.3.3 The UXO team leader identified each anomaly as either ORS, UXO, or a false positive OE
(usuaily the resuit of magnetic rock). After input of the findings from the excavation, the gridstats
program alerted the operator when a statistically significant number of samples had characterized the
grid. As circumstances allowed, unearthed OE items were photographed for documentation purposes.
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2.4.6.4 UXO Handling and Disposal

Only UXO-qualified personnel were allowed to handle OE items in accordance with the Site-Specific
Safety and Health Plan (SSHP) (Appendix D of the WP) and Demolition/Disposal Range Standard
Operating Procedures (SOP) (Appendix E of the WP). The UXO supervisor evaluated all encountered
and suspected UXO and determined if the work planned for the area could safely continue and what
actions must occur prior to commencing OE handling and disposal efforts. Such recommendartions
were immediately communicated to the senjor UXO supervisor, who contacted the onsite QST site
manager and USAESCH safety representative, if necessary, to determine the appropriate course of
action. Relevant training requirements of 29 CFR 1910.120e(i) applied to all UXO handling and
disposal activities conducted during the field investigation [Occupational Safety and Health
Administration (OSHA), 1994]. All UXO itemns found at the site were blown in place. The final
decision on what OE items were transported was made by the UXO site supervisor and site safety
officer.

2.4.6.5 UXO, ORS, and Explosives Accounting

A detailed account of all UXO materials encountered during the investigation was entered onto an
Ordnance Accountability Form, The accounting included the number of UXO items, description of the
condition of the items and fuze, photographs (as appropriate), date, and method and location of
disposition.

2.4.6.5.1 Al] explosive disposal operations were documented on a Blast Record form. The form
tracked the date, location, explosives used, site conditions, and items disposed of. An explosives log
was also kept to account for all explosives expended in the disposal of UXO items.

2.4.6.5.2 The ORS accounting process included all shrapnel and all non-OE metallic debris
encountered. An attempt was made to describe the ORS collected from each site. Total metallic debris
was accounted for by gross weight per sampling site either by direct measurement using a scale or, for
small ORS items, by estimation based on the number and size of items found.

2.4.6.6 Explosives Storage

The explosives were shipped to formier CCATF and stored in two locked explosives magazines
delivered to the site by USAESCH. The magazines were located at the bunker area close to the office.
The magazines were secured by a double locked galvanized steel fence. Lightning protection was
provided in accordance with USAESCH safety requirements. Due to safety distance requirements, the
explosives were subsequently moved to a nearby bunker for storage.
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2.4.6.7 Disposal of Inert ORS

Inert ORS was transported and stored in plastic bags in an unused corner of the equipment storage
bunker. All metallic debris disposed of was then inspected by the senior UXO supervisor, who signed
a certification that the ORS was inert. The ORS items were turned over to a local scrap dealer during
the demobilization operations.

2.4.6.8 Land Locational Survey

QST subconiracted with Ellis Environmental Group, LC (EEG), to provide location survey and
mapping support for the former CCATF EE/CA investigation. EEG personnel provided initial layout
of the grids, set control points, and then located the grids based on North American Datum, 1983,

2.4.6.8.1 A GPS control network utilizing several existing monuments was set up for the orientation
of the land survey. Several control points were concurrently located to assist with the location survey,
Traverses were conducted using conventional survey methodology to locate a corner of each grid. A
bearing to a second corner was taken and was used to locate the other grid corners. A map showing
the location of grids, survey conirol points, and survey monuments are included in Appendix B.

2.4.7 Field Investigation Results

The QST team was able to fully investigate 130 of the 194 EE/CA sampling grids. The sampling grids
varied in size in accordance with the proximity to residential or commercial properties. The grid
dimensions were either 100 by 100 or 50 by 50 ft. Near the end of the field effort, the USAESCH
project manager suggested the grid size of all grids be reduced to 50 by 50 fi to increase production
rates.

2.4.7.0.1 The grid locations are included in the survey drawings located in Appendix B. Also included
in the drawings are the control points used for the survey.

2.4.7.0.2 The gridstats software program was used in the field to determine anomaly sample Jocations
within each grid. All UXO/ORS was encountered at depths of less than 3 ft. However, in accordance
with the WP, anomalies were excavated to a maximum depth of 4 fi. Table 2-2 presents a description
and the depth of ordnance found during the investigation.

2.4.7.0.3 Photographs and videotapes were taken at each of the sites. The photographs, some of
which are included in Appendix C, show typical OE and vegetation at the sampling grids.
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Table 2-2. Description and Depth of OF Found During Phase 11 EE/CA Investigation (Page 1 of 2)

Depth Sampling
UXO-1D Date Description (inches) Grid Action Taken Shot# | Noise (Remarks
1* 2/12/97 12.36" Practice Rocket 3 A3l Blown in Place 1 78 db
2%+ 2/18/97 IM9 HEAT Rifle Grenade 2 A32-2 Blown In Place 4 81 db
3 2/18/97 [M9 HEAT Rifle Grenade 6 A32-2 Blown in Place 2 83 db
4 2/18/97 (M9 HEAT Rifle Grenade 11 A32-2 Blown In Place 3 8l db
5 2/19/97 M9 HEAT Rifle Grenade 4 36-1 Blown In Place 5 78 db
6 2/19/97  |M9 HEAT Rifle Grenade 2 36-1 Blown In Place 6 81 db
7 2120197 |M9 HEAT Rifle Grenade 6 362 Blown In Place 7 82 db
8 2/24/97 |M9 HEAT Rifle Grenade 3 56-1 Blown In Place 8 72 db
9 2/24/97 IM11 Practice Rifle Grenade 1 56-1 Blown In Place 9 72 db
10 2/24/97 M9 HEAT Rifle Grenade 21 562 Blown In Place 10 76 db
11 3/4/97 |M9 HEAT Rifle Grenade 9 A3l-1 Blown In Place 11 82 db
12 3/4/97  |M9 HEAT Rifle Grenade 9 Adl-1 Blown In Place 15 76 db
13 3/4/97 |M9 HEAT Rifle Grenade 21 A3l-1 Blown In Place 12 80 db
14 3/4/97  |M9 HEAT Rifle Grenade 18 A3l-1 Blown In Place 16 78 db
15 3/4/97  |M9 HEAT Rifle Grenade 3 A3l-1 Biown In Place 13 80 db
16 3/4/97 |MK 11 Hand Grenade 21 A3l-1 Blown In Place 11 82 db
17 3/4/97 MK II Hand Grenade 14 A3l-l Blown In Place 14 78 db
18 3/5/97 |M9 HEAT Rifle Grenade 9 744 Blown In Place 17 45 db
19 3/5/97 |M9 HEAT Rifle Grenade 6 744 Blown In Place 18 60 db
20 3/5/97  |M9 HEAT Rifle Grenade 9 74-4 Blown In Place 19 63 db

* UXO #1 was found to be inzrt.
** UXO #2 was found just off grid adjacent to Grid A32-2. It was partially visible and for safety reasons it was excavated and destroyed.

p/fods/croft97/d-¢eca-h

11725197

QST Environmental Inc.




877

Former CCATF EE/CA

Table 2-2. Description and Depth of OE Found During Phase Il EE/CA Investigation (Page 2 of 2)

Depth Sampling _
UX0-1D Date  |Description (inches) Grid Action Taken Shot# | Noise |Remarks

21 3/5/97 [M9 HEAT Rifle Grenade 8 744 Blown In Place 20 45 db
22 3/5/97 M9 HEAT Rifle Grenade 7 A31-2 Blown In Place 21 74 db
23 3/5/97 M9 HEAT Booster Cup 7 A3l1-2 Blown In Place 21 74 db
24 3/5/97 |M9 HEAT Rifle Grenade 2 A3l-2 Blown In Place 22 80 db
25 3/5/97 |MK Il Hand Grepade 4 A31-2 Blown In Place 23 78 db
26 3/5/97 |M9 HEAT Rifle Grenade 3 A31-2 Blown In Place 24 78 db
27 3/5/97  |[M9 Booster Cup 3 A3l1-2 Blown In Place 24 78 db
28 3/5/97 (M6 A3 2.36" Rocket 5 A31-2 Blown In Place 25 70db
29 3/19/97 M9 HEAT Rifle Grenade 4 Alo-2 Blown In Place 26 82db

Source: QST, 1997,
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2.4.7.0.4 Table 2-3 presents a summary of the sampling results. Included in this summary is the grid
identification, grid size, the number of total anomalies, the mumber of anomalies sampled, the number
of pieces and total weight of ordnance related scrap, the number of surface and subsurface UXOs, and
the number of false positive OE items found at each grid investigated during the EE/CA field
investigation.

2.4.7.0.5 Approximately 360 lbs of ORS was collected and weighed by scale during the field effort.
Due to the remote location, some of the ORS was not removed from a few of the sites. In these cases,
the amount of ORS left behind is estimated by weight per grid. The weight of ORS and other
appropriate information is included in the descriptions of items found in each grid as discussed in the
following sections. The weight of ORS collected during the investigation per site (sampling grid) is
included in Table 2-3. The ORS was collected in a locked storage area and was later delivered to a
local scrap dealer.

2.4.7.0.6 No surface UXO was found during the EE/CA investigation. Twenty seven subsurface
UXOs were collected at the investigated sites A32, A31, 74, and 36 on the north end of the former
CCATF and at area Al0, on the south end of the former CCATF. One item was found intact in Grid
A3. However, after demolition, it was determined that the item was an inert practice round.
Appendix D includes the UXO accountability logs that were completed during the investigation. Also
included in Appendix D are descriptions of the ordnance items found during the EE/CA investigation
and maps showing their locations.

2.4.7.0.7 The field effort was initiated on January 6, 1997, with the office setup, delivery of supplies,
and site preparation. The UXO investigation crews arrived onsite on January 13, 1997, to begin
clearing vegetation in the grid locations. The land survey crew mobilized to the site on January 30,
1997. Demobilization of the project was completed by March 27, 1997. A summary of the dates and
findings completed at each grid during the investigation is presented in Table 2-3. The foliowing
sections describe the rationale for choosing grid locations and the results of the investigations at each
of the sites.

2.4.7.0.8 Sample area designations are those determined by the Supplemental Engineering Report
(ESE, 1996d) and the WP (ESE, 1996e). Originally there were 90 (numbered sequentially 1 through
90} potential OF areas identified in the SASR and 39 (numbered sequentially Al through A39)
potential OF areas identified through evaluation of historical aerial photographs of the former CCATF.
The following samnple areas are those sampled during the EE/CA investigation. The number of grids
sampled at each sample area were determined by the size of the potential OE area and historical OE
information.
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Table 2-3. Sampling Results from Former Camp Croft Phase Il EE/CA Investigation (Page 1 of 4)

Sampling Results
ORS Sub- False
Sampling Date Grid Size | Total | Anomalies] Weight | ORS Surface surface | Positive
Grid Cleared (acre) | Anomalies | Sampled |(pounds)| Number UXo uxo OE
2-1 13-Mar-97| 0.06 1 1 0.1 1 0 0 0
5-1 03-Feb-97 0.23 51 21 2 5 0 Q 16
8b-1 19-Feb-97 0.06 21 9 0.1 1 0 0 ]
9-1 29-Jan-97 0.23 114 38 0 Y] 0 0 38
9-2 30-Jan-97 0.23 144 48 0 O 0 0 48
15-1 13-Mar-97| 0.06 40 12 0 0 0 0 12
16-1 05-Feb-97 0.06 83 29 0 0 0 Q 29
17-1 18-Mar-97| 0.06 69 23 0 0 0 0 23
18-1 05-Feb-97 0.06 113 38 0 0 Y 0 38
18-2 06-Feb-97 0.06 131 43 0 0 0 0 43
18-3 06-Feb-97 0.06 29 23 O 0 0 0 23
19-1 06-Mar-97| 0.23 15 15 0 0 0 0 15
24-] 11-Mar-97| 0.06 55 17 0.1 3 0 0 14
24-2 11-Mar-97 0.06 49 15 0.1 1 0 0 14
26-1 19-Feb-97 0.06 16 16 0 0 0 0 16
. 27-1 | 04-Feb-97| 023 143 48 0 0 0 0 48
27-2 (4-Feb-97 0.23 126 42 2 3 ¢ 0 39
27-3 03-Feb-97 0.23 43 16 0.5 1 0 Q 15
29-1 20-Mar-97 0.06 20 20 1 1 0 0 19
30-1 25-Feb-97 0.23 35 14 0 0 0 0 14
30-2 25-Feb-97| 023 30 12 1 1 0 0 11
30-3 25-Feb-97 ! 0.06 8 8 0 0 0 0 8
304 25-Feb-97 0.06 0 0 0 0 4
36-1 19-Feb-97 0.06 51 21 4 6 0 2 13
36-2 20-Feb-97 0.06 48 20 6 11 0 1 8
37-1 21-Feb-97 0.23 46 19 0 0 0 0 19
38a-1 03-Feb-97 0.23 67 27 0 0 0 0 27
38b-1 30-Jan-97 0.23 56 23 1.2 5 0 0 18
39-1 13-Feb-97 0.23 47 16 0.5 2 0 0 14
39-2 13-Feb-97 0.23 28 12 0.5 1 0 0 11
40-1 19-Feb-97 0.06 14 14 0 0 0 0 14
41a-1 25-Feb-97 0.23 147 59 0 0 0 0 59
41a-2 25-Feb-97 (.23 95 38 1 1 Q 0 37
44-1 12-Mar-97 0.06 g8 28 0 0 Y 0 28
44.2 12-Mar-97| 0.06 69 2 0 0 0 0 2
45-1 12-Mar-97] 0.06 40 12 0 0 0 0 12
N 46-1 06-Feb-97 0.06 67 25 4 2 0 0 27
. 50-1 10-Feb-97 (.06 203 65 0 0 0 ¢ 65
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Table 2-3. Sampling Results from Former Camp Croft Phase IT EE/CA Investigation (Page 2 of 4)

Sampling Resuits
ORS Sub- Failse
Sampling Date Grid Size Total | Anomalies | Weight | ORS Surface surface | Positive
Grid Cleared {acre) [Anomalies| Sampled [(pounds)| Number UX0 UXo OE
56-1 24-Feb-97 0.06 43 18 1.5 5 0 2 11
56-2 24-Feb-97 (.23 27 11 0 0 0 1 10
64-1 28-Jan-97 0.23 164 49 0 0 y; 0 49
64-2 29-Jan-97 0.23 45 15 0 0 [ 0 15
65-1 21-Feb-97 0.23 126 51 0.01 1 0 0 50
67-1 21-Feb-97 0.06 47 19 0 ] 0 0 19
67-2 21-Feb-97 0.23 41 1?7 0 0 0 0 17
71-1 (6-Feb-97 0.23 60 22 4] 0 0 0 22
71-2 10-Feb-97 0.23 65 26 2 11 Q 0 15
71-3 10-Feb-97 0.23 59 26 0.5 4 0 0 2
714 10-Feb-97 0.23 51 21 1.5 3 0 0 18
74-1 03-Mar-97| 0.06 35 14 0 0 0 0 14
74-2 03-Mar-97| 0.23 120 48 25 40 0 0 8
74-3 04-Mar-97 0.23 301 75 15 63 0 4] 12
744 05-Mar-97| 0.23 240 96 10 i) 0 4 2
78-1 06-Mar-97| (.23 143 48 0 0 0 0 48
78-2 06-Mar-97| 0.23 130 43 ¢ 0 0 1] 43
80-1 18-Mar-97 0.23 55 19 0 0 0 0 19
85-1 11-Mar-97| 0.06 21 6 0 0 0 1] 6
86-1 12-Mar-97| 0.06 20 20 0.1 1 Y] 0 19
86-2 11-Mar-971 0.06 28 9 0.2 2 0 0 7
86-3 13-Mar-97 0.06 107 34 25 6 0 0 28
88-1 27-Jan-97 0.06 610 186 o 0 0 0 186
88-2 11-Mar-97{ 0.06 29 9 0 0 0 0 9
£9-1 10-Mar-97 0.06 23 10 0 0 0 0 10
89-2 10-Mar-97| 0.06 33 14 0 0 0 Y 14
90-1 10-Mar-97 0.06 40 16 0 0 0 0 16
9i-1 10-Mar-97| 0.06 23 7 0 0 0 0 7
92-1 10-Mar-97 0.06 117 37 0 0 0 4] 37
A2-1 11-Feb-97 0.06 175 58 0 QO 0 0 58
A3-1 12-Feb-97 0.06 137 56 10 3 0 1 52
A3-2 19-Feb-97 0.23 10 10 0 Q 0 0 10
A3-3 20-Feb-97 0.06 173 70 0.1 1 Y] 0 69
Al-4 24-Feb-97 0.06 210 70 0 0 0 0 70
AS5-1 13-Mar-97 0.06 37 11 0 0 0 0 11
AS-2 13-Mar-97| 0.06 9 9 0 0 0 0 9
A5-3 13-Mar-97| 0.06 11 11 0 0 0 0 11
AS-4 13-Mar-97|  0.06 12 12 0 0 0 0 12
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Table 2-3. Sampling Results from Former Camp Croft Phase IT EE/CA Investigation (Page 3 of 4)

Sampling Results
ORS Sub- False
Sampling Date Grid Size Total | Anomalies | Weight | ORS Surface surface | Positive
Grid Cleared (acre) | Anomalies| Sampled |(pounds)| Number UX0 UX0 OE
AS-5 17-Mar-97| 0.06 37 11 0 0 0 0 11
A5-6 17-Mar-97|  0.06 21 6 0.1 2 0 0 4
ATb-1 27-Jan-97 0.23 37 14 0.25 1 0 0 13
A7b-2 | 27-Jan-97 0.23 57 23 0.25 5 0 0 18
AT7b-3 28-Jan-97 0.23 37 16 0.1 1 0 0 15
ATh-4 28-Jan-97 0.23 104 48 0 0 ) 0 48
A7d-1 24-Jan-97 0.23 124 50 1 L] 0 0 42
ATe-1 15-Jan-97 0.23 105 42 0.5 19 0 0 23
Ag-1 17-Mar-971  0.06 16 16 0 0 0 0 16
Ag-2 17-Mar-97|  0.06 21 6 4] 0 0 0 6
A8-3 17-Mar-97{ 0.06 5 5 0 0 0 0 5
AB-4 20-Mar-97| 0.06 7 7 0.25 5 0 0 2
AB-5 24-Mar-97| 0.06 7 7 0 0 0 0 7
A9-1 19-Mar-97| 0.06 9 9 0 0 0 0 9
A9-2 18-Mar-97| 006 4 4 0 Y 0 0 4
. A9-3 17-Mar-97|  0.06 14 14 0 0 0 0 14
Al0-1 19-Mar-97| 0.06 23 11 0 0 0 0 11
Al0-2 | 19-Mar97| 0.06 10 10 Q 0 0 1 9
Al0-3 | 18-Mar-97] 0.06 24 10 ¢ 0 0 0 10
AlD-4 | 18-Mar-97| 0.06 42 17 0 0 0 0 17
Al2-1 12-Feb-97 0.23 66 27 0 0 0 0 27
Al2-2 12-Feb-97 0.23 14 14 0 Q 0 0 14
Al4-1 | 05-Feb-97 0.23 46 19 0 0 0 0 19
Al4-2 | 05-Feb-97| 0.23 45 18 0 0 0 0 18
Alo-1 20-Feb-97 0.06 10 10 0.25 3 0 0 7
Al6-2 | 20-Mar-97| (.06 13 13 0.5 2 0 0 11
Als-1 19-Mar-97| 0.23 84 28 1] 0 Q 0 28
A20-1 18-Mar-97| 0.06 31 10 0 0 0 0 10
A20-2 [ 19-Mar-97| 0.06 43 14 0 0 0 0 14
A21-1 11-Feb-97 | 0.06 60 25 Q 0 0 Q 25
A21-2 | 11-Feb-97| 0.06 52 21 0 0 0 Q 21
A29-1 19-Mar-97 0.06 10 10 0 0 Y 0 10
A29-2 | 19-Mar97| 0.06 6 [ 0 0 0 0 6
A3il-1  |04-Mar-97| .23 1009 152 218 144 0 7 1
A3l-2 05-Mar-97 0.23 481 80 17 65 0 7 8
A32-1 13-Feb-97 0.23 82 33 1 8 0 Q 25
D A3z-2 18-Feb-97 0.06 67 27 0 0 0 2 25
. A32-3  |24-Mar97| 0.06 44 18 0 0 0 0 18
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Table 2-3. Sampling Results from Former Camp Croft Phase II EE/CA Investigation (Page 4 of 4)

Sampling Results
ORS Sub- False
Sampling Date Grid Size Total | Anomalies| Weight | ORS Surface surface | Positive

Grid Cleared (acre) | Anomalies| Sampled |{pounds)| Number UXo uxXo OE
A324  |24-Mar97| 0.06 10 10 0 0 0 0 10
A32-5 |24-Mar-97| 0.06 8 8 0 0 0 0 8
A32-6 [24-Mar-97| 0.06 12 12 0.1 1 0 0 il
A33-1 12-Mar-97 | 0.06 27 8 0 0 0 0 8
A33-2 | 12-Mar97| 0.06 191 61 0 0 0 0 61

Al4-1 21-Jan-%7 0.06 353 142 0 0 0 0 142
A34-2 16-Jan-97 0.06 83 a5 2 5 0 0 30

A34-3 | 04-Feb-97 0.06 932 280 0 0 0 0 280
A344 23-Jan-97 0.06 131 53 Q 0 0 0 53

A34-5 22-Jan-97 0.06 330 132 2 4 0 0 128
A37a-1 | 29-Jan-97 0.23 12 12 0 0 0 0 12
A37a-2 | 29-Jan-97 0.23 45 19 0 0 0 0 19
A37b-t | 04-Feb-97 0.23 66 27 0 0 0 0 27
A37c-1 | (4-Feb-97 0.23 o8 40 0 0 0 Q 40
A39-1 |05-Mar-97{ 0.23 233 66 0 0 0 0 66
A39-2 | 06-Mar-97| 0.23 21 9 0 0 0 0 9

Source: QST, 1997,
p/fuds/craftdF/eeca-v  11/25/97 QST Environmental Inc.
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2.4.7.1 Sample Area 2

Sample Area 2 is on undeveloped land south of Croft State Park along Paulene Creek. Reportedly,
2.35-inch rockets and 60-mm mortars were found previously in this vicinity. One sample grid was
investigated in this medium-priority site (as defined in the 1996 Supplemental Engineering Report).

2.4.7.1.1 Grid 2-1

Grid 2-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with little underbrush. This site
required minimal clearing.

2.4.7.1.1.1 A single anomaly was detected. This anomaly was excavated and found to be an ORS
item, specifically an M-1 clip. No UXO items were found on the surface or in the subsurface. There
were also no false positive OE signals detected.

2.4.7.1.2 Summary of Results at Sample Area 2.

The finding of the M-1 clip indicates some small arms activity occurred in this area. There were no
indications of any larger OE (e.g., 2.35-inch rockets or 60-mm mortars) found during the
investigation.

2.4.7.2 Sample Area 5

Sample Area 5 is within the north border of Croft State Park, immediately southeast of Dairy Ridge
Road. This area was possibly used as a pistol and gunnery range. One sample grid was investigated in
this low-priority site.

2.4.7.2.1 Grid 5-1

Grid 5-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.2.1.1 Twenty-one of the 51 total anomalies detected during the investigation were excavated.
Five ORS items were found. The ORS consisted of 30 caliber bullets and two empty flare casings. No
UXO items were found on the surface or in the subsurface. Sixteen anomalies were false positive OE
signals caused by trash,
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2.4.7.2.2 Summary of Results at Sample Area 5.

Items found during the investigation indicate this area may have been used as a pistol and gunnery
range. There was no evidence of any activity other than small arms usage in the area.

2.4.7.3 Sample Area 8b

Sample Area 8b-1 is on the west side of Croft State Park and northeast of the intersection between
Dairy Ridge Road and Route 56. Allegedly, munitions were discovered on this property. One sample
grid was investigated at this low-priority site.

2.4.7.3.1 Grid 8b-1

Grid 8b-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.,4.7.3.1.1 Nine of the 21 total anomalies detected during the investigation were excavated. One ORS
item (an M-1 clip) was found. No UXO items were found on the surface or subsurface. Eight
anomalies were false positive OF signals caused by non-UXO-related trash.

2.4.7.3.2 Summary of Results at Sample Area 8b.
Items found during the investigation indicate this area may have been used for military maneuvers.
2.4.7.4 Sample Area 9

Sample Area 9 is on the north side of Croft State Park and north of Dairy Ridge Road. This site was
possibly a former grenade range. Two sample grids were investigated in this medium-priority site.

20407«401 Gﬁd 9"1

Grid 9-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.4.1.1 Thirty-eight of the 114 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All thirty-eight
anomalies were false positive OE signals caused by non-UXO-related trash including magnetic rock,
cans, and wire.
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2.4.7.4.2 Grid 9-2

Grid 9-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.4.2.1 Forty-eight of the 144 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 48 anomalies
were false positive OE signals caused by non-UXO-related trash and magnetic rock.

2.4.7.4.3 There were no indications of QE (e.g., grenades) found during the investigation at this site.
2.4.7.5 Sample Area 15

Sample area 15 is west of Pacolet off Highway 295, This area is commercially developed. There were
57 and 37-caliber rounds previously found in the area. One grid was investigated in this low-priority

site.

2.4.7.5.1 Grid 15-1

Grid 15-1 encompassed an area 50 by 50 ft (0.06 acre) and was an open field with tall grass and pine
trees. This site required minimal clearing.

2.4.7.5.1.1 Twelve of the 40 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or in the subsurface, All 12
anomalies were false positive OE signals consisting of trash that included nails, staples, and wire.
2.4.7.5.2 Summary of Results at Sample Area 15.

There was no evidence of OE activity found during the investigation at this site.

2.4.7.6 Sample Area 16

Sample Area 16 is on the north side of Pacolet. Munitions were reportedly used in this area. One grid
was investigated in this low-priority site.

2.4,7.6.1 Grid 16-1

Grid 16-1 encompassed an area 50 by 50 ft (0.06 acre) and was an open landscaped yard with grass
and a few trees. This site was in a residential area and required minimal clearing.
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2.4.7.6.1.1 Twenty-nine of the 88 total anomalies detected during the investigation were excavated.
No ORS itemns were found, No UXO items were found on the surface or in the subsurface. All
29 anomalies were false positive OE signals.

2.4.7.6.2 Summary of Results at Sample Area 16.
There was no evidence of OE activity found in sample area 16 during the investigation at this site.
2.4.7.7 Sample Area 17

Sample Area 17 is on the southeast of Pacolet. Site 17 was reportedly a Howitzer firing point. One
sample grid was investigated in this low-priority site.

z . 407 . 70 l Gﬁd 17—1

Grid 17-1 encompassed an area 50 by 50 ft (0.06 acre) and was an open landscaped grass field. This
site required minimal clearing.

2.4.7.7.1.1 Twenty three of the 69 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 23
anomalies were false positive OE signals caused by trash.

2.4.7.7.2 Summary of Results at Sample Area 17.
No evidence of QE activity was found during the investigation at this area.
2.4.7.8 Sample Area 18

Sample Area 18 is on the south of Pacolet. Site 18 was reportedly an old munitions burial dump. Three
sample grids were investigated in this high-priority site.

2.4.7.8.1 Grid 18-1

Grid 18-1 encompassed an area 50 by 50 ft (0.06 acre) and was an open landscaped grass field with
some trees. This site required minimal clearing.

2.4.7.8.1.1 Thirty-eight of the 113 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 38
anomalies were false positive OE signals that included magnetic rock, nails, and wire.
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2.4.7.8.2 Grid 18-2

Grid 18-2 encompassed an area 50 by 50 ft (0.06 acre) and was an open landscaped grass field with
some trees. This site required minimum clearing.

2.4.7.8.2.1 Forty-three of the 131 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXQ items were found on the surface or in the subsurface. All 43
anomalies were false positive OE signals that included magnetic rock and wire.

2.4.7.8.3 Grid 18-3

Grid 18-3 encompassed an area 50 by 50 ft (0.06 acre) and was an open landscaped grass field with
some trees. This site required minimal clearing.

2.4.7.8.3.1 Twenty-three of the 29 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXOs were found on the surface or in the subsurface. All 23
anomalies were false positive OE signals consisting of trash that included magnetic rock and nails.

2.4.7.8.4 Summary of Results at Sample Area 18

No burial locations were found in sample area 18. Four grids were proposed for this area in the WP.
However, due to the findings in the first three grids, only three grids were investigated.

2.4.7.9 Sample Area 19

Sample Area 19 is on the southwest side of Lake Craig in Croft State Park. Site 19 was reportedly an
old munitions burial dump. One sample grid was investigated in this low-priority site.

2.4.7.9.1 Grid 19-1

Grid 19-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush and
scattered trees. This site required moderate clearing.

2.4.7.9.1.1 Fifteen of the 15 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or in the subsurface. All 15
anomalies were false positive OE signals consisting of trash.
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2.4.7.9.2 Summary of Results at Sample Area 19
No OE burial locations were found in sample area 19.
2.4.7.10 Sample Area 24

Sample Arez 24 is on undeveloped land south of Dairy Ridge Road near the entrance to Croft State
Park. Mortars were found previously in a gully in the vicinity of the site. Two sample grids were
investigated in this medium-priority site.

2.4.7.10.1 Grid 24-1

Grid 24-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush and
scattered trees. This site required moderate clearing.

2.4.7.10.1,1 Seventeen of the 55 total anomalies detected during the investigation were excavated.
Three ORS items, weighing approximately 0.1 1b, were encountered. The ORS consisted of three
30.06 shell casings. No UXOs were found on the surface or in the subsurface. Fourteen of the
anomalies were false positive OE signals consisting of trash.

2.4.7.10.2 Grid 24-2

Grid 24-2 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush and
scattered trees. This site required moderate clearing.

2.4.7.10.2.1 Fifteen of the 49 total anomalies detected during the investigation were excavated. One
ORS item, a 30.06 shell casing, was encountered. No UXO items were found on the surface or in the
subsurface. Fourteen of the anomalies were false positive OE signals caused by trash.

2.4.7.10.3 Summary of Results at Sample Area 24
The findings of 30.06 cartridges indicates that some small arms activity occurred in this area. There

were no indications of any activity other than small arms usage (e.g., mortars) found during the
investigation.
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2.4.7.11 Sample Area 26

Sample Area 26 is near the intersection of Dairy Ridge Road and Route 56. Munitions were previously
located on property in the vicinity of Area 26. One sample grid was investigated in this low-priority
site.

2.4.7.11.1 Grid 26-1

Grid 26-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush and
scattered trees. This site required moderate clearing.

2.4.7.11.1.1 All of the 16 total anomalies detected during the investigation were excavated. No ORS
items were found. No UXO items were found on the surface or in the subsurface. All 16 anomalies
were false positive OE signals consisting of irash that included magnetic rock, cans, and wire.

2.4.7.11.2 Summary of Results at Sample Area 26
There were no indications of any OE activity (e.g., munitions) found during the investigation.
2.4.7.12 Sample Area 27

Sample Area 27 is north of Dairy Ridge Road near the intersection of Dairy Ridge Road and the park
entrance. Site 27 was possibly used as an old mortar range target area. Three sample grids were
investigated in this medium-priority site.

2.4.7.12.1 Grid 27-1

Grid 27-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some open marshy
areas. This site required minimal clearing.

2.4.7.12.1.1 Forty-eight of the 143 total anomalies detected during the investigation were excavated.
No ORS items were encountered. No UXO items were found on the surface or in the subsurface. All
48 of the anomalies were false positive OE signals consisting of trash that included magnetic rock and
wire.

2.4.7.12.2 Grid 27-2

Grid 27-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some open marshy
areas. This site required minimal clearing.
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2.4.7.12.2.1 Forty-two of the 126 total anomalies detected during the investigation were excavated.
Three ORS items were encountered. These items consisted of one expended illumination "Pop-up”
flare, one empty 60-mm mortar illumination candle, and one M-1 clip. No UXO items were found on
the surface or in the subsurface. Thirty nine of the anomalies were false positive OE signals consisting
of trash that included magnetic rock and wire.

2.4.7.12.3 Grid 27-3

Grid 27-3 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some open marshy
areas. This site required minima] clearing.

2.4.7.12.3.1 Sixteen of the 48 total anomalies detected during the investigation were excavated. One
ORS item was encountered. This item was an empty MK 2 Hand Grenade with no fuze. No UXO
items were found on the surface or in the subsurface. Fifteen of the anomalies were false positive OE
signals consisting of trash or mag/rock that included magnetic rock, cans, and wire.

2.4.7.12.4 Summary of Results at Sample Area 27

Items found during the investigation indicate this area may have been used for practice maneuvers.
There was no evidence of non practice items being used. However, some items found at this site may
have once contained minor charges that may be harmful if an item with a full practice charge is found
and is mishandled.

2.4.7.13 Sample Area 29

Sample Area 29 is at the Cotton Creek Golf Club at the northwest corner of the investigation area.
Various types of old ordnance items were allegedly found in this area. One sample grid was
investigated in this low-priority site.

2.4.7.13.1 Grid 29-1

Grid 29-1 encompassed an area 50 by 50 ft (0.06 acre) and was a wooded area at the edge of a
landscaped golf course. This site required minimal clearing.

2.4.7.13.1.1 All of the 20 total anomalies detected during the investigation were excavated. One ORS
item was encountered. This item was a practice grenade with no explosives. No UXO items were
found on the surface or in the subsurface. Nineteen of the anomalies were false positive OE signals
consisting of trash and magnetic rock.
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2.4.7.13.2 Summary of Results at Sample Area 29

Items found during the investigation indicate this area may have been used for practice maneuvers.
There was no evidence of non-practice items being used. However, one item found at this site may
have once contained minor charges that may be harmful if an item with 2 full practice charge is found
and is mishandled.

2.4.7.14 Sample Area J0

Sample Area 30 is in the northwest corner of the investigation area along Kelsey Creek. Various types
of old ordnance (including machine guns) were previously found in this area. Four sample grids were
investigated in this medium-priority site.

2.4.7.14.1 Grid 30-1

Grid 30-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with heavy vines and
kudzu. This site required moderate clearing.

2.4.7.14.1.1 Fourteen of the 35 total anomalies detected during the investigation were excavated. No
ORS items were encountered. No UXO items were found on the surface or in the subsurface. All 14
of the anomalies were false positive OE signals caused by trash.

2.4.7.14.2 Grid 30-2

Grid 30-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with heavy vines and
kudzu. This site required moderate clearing.

2.4.7.14.2.1 Twelve of the 30 total anomalies detected during the investigation were excavated. One
ORS item was encountered, This item consisted of fragments from an M9 rifle grenade. No UXO
items were found on the surface or in the subsurface. Eleven of the anomalies were false positive OE
signals caused by trash.

2.4.7.14.3 Grid 30-3

Grid 30-3 encompassed an area 100 by 100 ft (0.23 acre} and was wooded with heavy vines and
kudzu. This site required moderate clearing.
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2.4.7.14.3.1 All of the eight total anomalies detected during the investigation were excavated. No
ORS items were encountered. No UXO items were found on the surface or in the subsurface. All eight
of the anomalies were false positive OE signals caused by trash and magnetic rock.

2.4.7.14.4 Gnid 304

Grid 30-4 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with heavy vines and kudzu.
This site required moderate clearing.

2.4.7.14.4.1 All of the four total anomalies detected during the investigation were excavated. No ORS
items were encountered. No UXO items were found on the surface or in the subsurface. All four of
the anomalies were false positive OE signals consisting of trash and magnetic rock.

2.4.7.14.5 Summary of Results at Sample Area 30

Items found during the investigation indicate this area may have been used for practice maneuvers.
There was no evidence of non practice items being used. However, some items found at this site may
have once contained minor charges that may be harmful if an item with a full practice charge is found
and is mishandled.

2.4.7.15 Sample Area 36

Sample Area 36 is in the northwest corner of the investigation area south of Dairy Ridge Road and
Highway 295. This area was allegedly a bazooka and 2.36-inch rocket training range and a rifle
grenade range. Two sample grids were investigated in this high-priority site. Additional grids in this
vicinity are included in nearby sample areas.

2.4.7.15.1 Grid 36-1

Grid 36-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with dense underbrush, pine
trees, and moderately steep hills. This site required heavy clearing activities.

2.4.7.15.1.1 Twenty-one of the 51 total anomalies detected during the investigation were excavated.
Six ORS items were encountered. The ORS consisted of 2.36-inch rocket fragments and cones. No
UXOs were found on the surface. Two M9 HEAT rifle grenades (with internal fuzes) were identified
in the subsurface. All UXO items were blown in place.

2.4.7.15.1.2 Thirteen of the anomalies were false positive OE signals caused by trash.
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2.4.7.15.2 Grid 36-2

Grid 36-2 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with dense underbrush, pine
trees, and moderately steep hills. This site required heavy clearing activities.

2.4.7.15.2.1 Twenty of the 48 total anomalies detecied during the investigation were excavated.
Eleven ORS items, weighing approximately 6 Ibs, were encountered. The ORS consisted of fragments
from M09 rifle grenades, 2.36-inch rockets, and a grenade spoon. One M9 HEAT rifle grenade (with
internal fuze) was identified in the subsurface. This UXO item was blown in place.

2.4.7.15.2.2 Eight of the anomalies were false positive OE signals caused by trash.
2.4.7.15.3 Summary of Results at Sample Area 36

Items found during the investigation confirm this area was used as a bazooka and 2.36-inch rocket
training range and a rifle grenade range. The UXO found at this site was live and was blown in place.
The ORS found is an indication of the different types of ordnance previously used and which may still
remain.

2.4.7.16 Sample Area 37

Sample Area 37 is south of Dairy Ridge Road just north of the Croft State Park boundary. This area
was reportedly a bazooka, 105-mm, and 2.36-inch rocket training range and a rifle grenade range.
One sample grid was investigated in this low-priority site.

2.4.7.16.1 Grid 37-1

Grid 37-1 encompassed an area 100 by 100 ft (0.23 acre) and was moderately wooded. This site
required moderate clearing.

2.4.7.16.1.1 Nineteen of the 46 total anomalies detected during the investigation were excavated. No
ORS items were encountered. No UXO items were found on the surface or in the subsurface. All 19
of the anomalies were false positive OF signals caused by trash.

2.4.7.16.2 Summary of Results at Sample Area 37

No indications of OE activity (e.g., bazooka rounds, 2.36-inch rockets) were found during the
investigation.
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2.4.7.17 Sample Area 38a

Sample Area 38a is north of Dairy Ridge Road just inside the Croft State Park boundary. This area
was allegedly a small arms impact area. One sample grid was investigated in this low-priority site.

2.4.7.17.1 Grid 38a-1

Grid 38a-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with moderate
undergrowth. This site required moderate clearing.

2.4.7.17.1.1 Twenty-seven of the 67 total anomalies detected during the investigation were excavated.
No ORS items were encountered. No UXO items were found on the surface or in the subsurface. All
27 of the anomalies were false positive OE signals caused by trash.

2.4.7.17.2 Summary of Resulis at Sample Area 38a
No indications of OE activity (e.g., small arms) were found during the investigation.
2.4.7.18 Sample Area 38b

Sample Area 38a is south of Dairy Ridge Road just inside the Croft State Park boundary. This area
was allegedly a small arms impact area. An embankment along the north side of the dirt road leading
to the site was man-made and was most likely the firing point for grenades and other munitions toward
targets on the other side of the berm. One sample grid was investigated in this low-priority site.

2.4.7.18.1 Grid 38b-1

Grid 38b-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with moderate
undergrowth. This site required moderate clearing.

2.4.7.18.1.1 Twenty-three of the 56 total anomalies detected during the investigation were excavated.
Five ORS items were encountered. The ORS consisted of grenade tops and fragments and one M-1
clip. No UXO items were found on the surface or in the subsurface. Eighteen of the anomalies were
false positive OE signals consisting of trash.
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2.4.7.18.2 Summary of Results at Sample Area 38b

Items found during the investigation confirm this area was used as a grenade and small arms range.
The ORS items found had indications of high order detonations. Even though no UXO was found,
there is the possibility that UXO does exist at this site.

2.4.7.19 Sample Area 39

Sample Area 39 is north of Dairy Ridge Road just inside the Croft State Park boundary off Route 56.
This area was allegedly a mortar training facility. Access to this site is behind the Spartanburg
Forestry Commission Headquarters. Two sample grids were investigated in this medium-priority site.

2.4.7.19.1 Grid 39-1

Grid 39-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with moderate
undergrowth. This site required moderate clezaring.

2.4.7.19.1.1 Sixteen of the 47 total anomalies detected during the investigation were excavated. Two
ORS items were encountered. The ORS consisted of one M-1 clip and one 30 caliber casing. No UXO
items were found on the surface or in the subsurface . Fourteen of the anomalies were false positive
OE signals caused by trash.

2.4.7.19.2 Grid 39-2

Grid 39-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with moderate
undergrowth. This site required moderate clearing.

2.4.7.19.2.1 Twelve of the 28 total anomalies detected during the investigation were excavated. One
ORS item (an M-1 clip) was encountered. No UXO items were found on the surface or in the
subsurface. Eleven of the anomalies were false positive OE signals caused by trash and magnetic rock.

2.4,7.19.3 Summary of Results at Sample Area 39

Items found during the investigation indicate this area was used for troop maneuvers using small arms.
Mortar fragments were not found in this area.
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2.4.7.20 Sample Area 40

Sample Area 40 is north of Dairy Ridge Road just inside the Croft State Park boundary off Route 56.
This area was allegedly an embankment used as a firing point as part of the mortar training facility.
Access to this site is behind the Spartanburg Forestry Commission Headquarters. One sample grid was
investigated in this low-priority site.

2.4.7.20.1 Grid 40-1

Grid 40-1 encompassed an area 50 by 50 ft (0.06 acres) and was wooded with dense underbrush and
scattered trees. This site required heavy clearing activities.

2.4.7.20.1.1 All of the 14 total anomalies detected during the investigation were excavated. No ORS
items were found. No UXO items were found on the surface or in the subsurface. All 14 anomalies
were false positive OE signals caused by trash.

2.4.7.20.2 Summary of Results at Sample Area 40
No indications of OE activity (¢.g., mortars) were found during the investigation at this site.
2.4.7.21 Sample Area 4la

Sample Area 41a is south of Dairy Ridge Road to the east of the Croft State Park entrance road. This
area was allegedly used as a mock village for mortar, rifle grenade, and hand grenade training. Two
sample grids were investigated in this medium-priority site.

2.4.7.21.1 Grid 41a-1

Grid 41a-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush and
scattered trees. This site required moderate clearing.

2.4.7.21.1.1 Fifty-nine of the 147 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 59
anomalies were false positive OE signals caused by trash.

2.4.7.21.2 Grid 41a-2

Grid 41a-2 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush and
scattered trees. This site required moderate clearing.
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2.4.7.21.2.1 Thirty-eight of the 95 total anomalies detected during the investigation were excavated.
One ORS item (fragment from a MK2 practice grenade) was found. No UXO items were found on the
surface or in the subsurface. Thirty seven anomalies were false positive OE signals caused by trash.

2.4,7.21.3 Summary of Results at Sample Area 41a

Items found during the investigation indicate this area may have been used for practice maneuvers,
There was no evidence of non practice items being used. However, some items found at this site may
have once contained minor charges that may be harmful if an item with a full practice charge is found
and is mishandled.

2.4.7.22 Sample Area 44

Sample Area 44 is on the northeast side of Croft State Park to the south of a road leading to the picnic
area near Lake Johnson. This area was allegedly used as a impact area for 105-mm smoke rounds and
dummy hand grenades. There was evidence of old buildings that may have been used for targets. Two
sample grids were investigated in this medium-priority site.

2.4.7.22.1 Grid 44-1

Grid 44-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.22.1.1 Twenty-eight of the 88 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 28
anomalies were false positive OE signals caused by trash.

2.4.7.22.2 Grid 44-2

Grid 44-2 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush, This
site required moderate clearing.

2.4,7.22,2.1 Twenty-two of the 69 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 22
anomalies were faise positive OE signals caused by trash.
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2.4,7.22.3 Summary of Results at Sample Area 44

No indications of OE activity (e.g., 105-mm smoke rounds, grenades) were found during the
investigation at this site.

2.4.7.23 Sample Area 45

Sample Area 45 is east of Lake Craig in Croft State Park. This area was allegedly used as a impact
area for 105-mm smoke projectiles. One sample grid was investigated in this low-priority site.

2.4.7.23.1 Grid 45-1

Grid 45-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded. This site required moderate
clearing

2.4.7.23.1.1 Twelve of the 40 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or in the subsurface. All 12
anomalies were false positive OE signals caused by trash including cans and barbed wire.

2.4.7.23.2 Summary of Results at Sample Area 45

No indications of OE activity (e.g., 105-mm smoke rounds) were found during the investigation at this
site.

2.4.7.24 Sample Area 46

Sample Area 46 is southeast of Croft State Park east of Whitestone Road. This area was allegedly used
as a impact area for 105-mm smoke projectiles. 105-mm projectiles were reportedly stacked up along
an old logging road. Evidence of mortar craters were seen off the road. Two sample grids were
scheduled for investigation in this medtum-priority site. Only one grid was sampled due to ROE
problems.

2.4.7.24.1 Grid 46-1

Grid 46-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.24.1.1 Twenty-nine of the 67 total anomalies detected during the investigation were excavated.
Two ORS jtems were found. The ORS consisted of one grenade top and one expended 60-mm practice
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. mortar. No UXQ items were found on the surface or in the subsurface. Twenty-seven anomalies were
false positive OE signals consisting of trash.

2.4.7.24.2 Summary of Results at Sample Area 46

Items found during the investigation indicate this area may have been used as an impact range for
mortars. There was no evidence of non practice items being used. However, some items found at this
site may have once contained minor charges that may be harmful if an itern with a full practice charge
is found and is mishandled.

2.4.7.25 Sample Area 50

Sample Area 50 is at Allen Chapel on Highway 56 west of Croft State Park. Munitions (3 by 2 ft) with
fins were allegedly found at this site. Two sample grids were planned for investigation in this high-
priority site. Due to the small size of the area and the lack of sizeable anomalies, only one grid was
investigated.

2.4.7.25.1 Grid 50-1

. Grid 50-1 encompassed an area 100 by 100 ft (0.23 acre) and was a clear open field. This site required
minimal clearing.

2.4.7.25.1.1 Sixty-five of the 203 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 65
anomalies were false positive OE signals caused by trash including magnetic rock, nails, and wire.

2.4.7.25.2 Summary of Results at Sample Area 50

No indications of OE activity (e.g., munitions) were found during the investigation at this site.
2.4.7.26 Sample Area 56

Sample Area 56 is north of Croft State Park off the east side of Dairy Ridge Road. Munitions
including 105-mm mortars, 2.36-inch rockets, and unidentifiable fragments were reportedly seen along

the entrance road toward the Ramantannin Property. Two sample grids were investigated in this high-
priority site.
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2.4.7.26.1 Grid 56-1

Grid 56-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some brush. This site
required moderate clearing.

2.4.7.26.1.1 Eighteen of the 43 total anomalies detected during the investigation were excavated. Five
ORS items were found. The ORS consisted of M9 fragments, M6A3 fragments, and a 2.36-cone. No
UXO items were found on the surface. The two UXO items identified in the subsurface were one M%
HEAT rifle grenade and one M11 practice rifle grenade. These UXO items were blown in place.
2.4.7.26.1.2 Eleven anomalies were false positive signals caused by non-UXO related trash.

2.4.7.26.2 Grid 56-2

Grid 56-2 encompassed an area 100 by 100 ft (0.23 acre) and was an open field. This site required
minimal clearing.

2.4.7.26.2.1 Eleven of the 27 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface. One M9 HEAT rifle grenade was
identified in the subsurface. This UXO item was blown in place.

2.4.7.26.2.2 Ten anomalies were false positive signals caused by non-UXO related trash.

2.4.7.26.3 Summary of Results at Sample Area 41a

Items found during the investigation indicate this area was used as a high explosive impact range. Live
Ordnance items found at this site may be dangerous if mishandled and should be remediated.

2.4.7.27 Sample Area 64

Sample Area 64 is on the northeast side of Croft State Park off the east side of Dairy Ridge Road.
This was allegedly a small arms “village” fighting area. Two sample grids were investigated in this
low-priority site.

2.4.7.27.1 Grid 64-1

Grid 64-1 encompassed an area 100 by 100 fi (0.23 acre) and was wooded with some underbrush and
scattered trees. This site required moderate clearing.
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2.4.7.27.1.1 Fifty-nine of the 164 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 49
anomalies were false positive OF signals caused by trash.

2.4.7.27.2 Grid 64-2

Grid 64-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush and
scattered trees. This site required moderate clearing.

2.4.7.27.2.1 Fifteen of the 45 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or in the subsurface. All 15
anomalies were false positive OE signals caused by trash including cans, pipe, and wire.

2.4.7.27.3 Summary of Results at Sample Area 64
No indications of OE activity (e.g., small arms) were found during the investigation at this site.
2.4.7.28 Sample Area 65

Sample Area 65 is on the northeast side of Croft State Park off the west side of Dairy Ridge Road.
Bunkers were allegedly located on this property. One sample grid was to be investigated in this low-
priority site.

2.4.7.28.1 Grid 65-1

Grid 65-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush and
scattered trees. This site required moderate clearing.

2.4.7.28.1.1 Fifty-one of the 126 total anomalies detected during the investigation were excavated.
One ORS item (a 30-caliber casing) was found. No UXO items were found on the surface or in the
subsurface. Fifty anomalies were false positive OE signals caused by trash.

2.4.7.28.2 Summary of Results at Sample Area 65
Items found during the investigation indicate this area may have been used for maneuvers. However,

there was a notable lack of large quantities of small arms normally associated with a small arms
practice range. There was no evidence of OE activity other than small arms in the area.
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2.4.7.29 Sample Area 67

Sample Area 67 the north of Croft State Park to the east of Dairy Ridge Road. This site was
reportedly a dummy grenade range. Two sample grids were investigated in this medium-priority site.

2.4.7.29.1 Grid 67-1

Grid 67-1 encompassed an area 50 by 50 ft (0.06 acre) and was a clear field. This site required
minimal clearing.

2.4.7.29.1.1 Nineteen of the 47 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or in the subsurface. All 19
anomalies were false positive OE signals caused by trash including wire, nails, and cans.

2.4.7.29.2 Grid 67-2

Grid 67-2 encompassed an area 100 by 100 ft (0.23 acre) and was a clear field. This site required
minimal clearing.

2.4.7.29.2.1 Seventeen of the 41 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or in the subsurface. All 17
anomalies were false positive OE signals caused by trash inchuding magnetic rock, wire, nails, tools,
washers, and a horseshoe.

2.4.7.29.3 Summary of Results at Sample Area 67

No indications of OE activity (¢.g., grenades) were found during the investigation at this site.
2.4.7.30 Sample Area 71

Sample Area 71 is north of Croft State Park, South of Highway 295, and west of Whitestone Road.
This site was allegedly used as a 60-mm mortar range. Four sample grids were investigated in this
large, medium-priority site.

2.4.7.30.1 Grid 71-1

Grid 71-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.
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2.4.7.30.1.1 Twenty-two of the 60 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 22
anomalies were false positive OE signals caused by non-UXO-related trash.

2-4.7-30.2 Gl'id 71'2

Grid 71-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.30.2.1 Twenty-six of the 65 total anomalies detected during the investigation were excavated.
Eleven ORS items were found. The ORS (2 Ibs) consisted of M-1 clips, a smoke grenade spoon, and
30.06-caliber casings. No UXO items were found on the surface or in the subsurface. Fifteen
anomalies were false positive OE signals caused by non-UXO-related trash.

2.4.7.30.3 Grid 71-3

Grid 71-3 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.30.3.1 Twenty-six of the 59 total anomalies detected during the investigation were excavated.
Four ORS items were found. The ORS (approximately 0.5 1b) consisted of an M-1 clip and 30.06-
caliber casings. No UXO items were found on the surface or in the subsurface. Twenty two anomalies
were false positive OE signals caused by non-UXO- related trash.

2.4.7.30.4 Grid 714

Grid 714 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.30.4.1 Twenty-one of the 51 total anomalies detected during the investigation were excavated.
Three ORS items (1.5 Ibs) were found. The ORS consisted of M-1 clips and 30.06-caliber casings. No
UXO items were found on the surface or in the subsurface. Eighteen anomalies were false positive OE
signals caused by non-UXO-related trash.

2.4.7.30.5 Summary of Results at Sample Area 71
Iiems found during the investigation indicate this area may have been used for small arms and grenade

maneuvers. However, there was a notable lack of large quantities of small arms normally associated
with a small arms practice range. There was no evidence of mortars in the area.
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2.4.7.31 Sample Area 74

Sample Area 74 is north of Croft State Park to the south of the intersection between Dairy Ridge Road
and Highway 295. This site was alleged to be a 2.36-inch rocket and rifle grenade impact area. Four
sample grids were investigated in this large, high-priority site.

2.4.7.31.1 Grid 74-1

Grid 74-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.31.1.1 Fourteen of the 35 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or in the subsurface. All 14
anomalies were false positive OE signals caused by non-UXO related trash.

2.4.7.31.2 Grid 74-2

Grid 74-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.31.2.1 Forty-eight of the 120 total anomalies detected during the investigation were excavated.
Forty ORS items were found. The ORS (25 Ibs) consisted of three pieces of 2.36-inch scrap with the
remainder being M9 rifle grenade scrap. No UXO items were found on the surface or in the
subsurface. Eight anomalies were false positive OE signals caused by non-UXO-related trash including
fencing and barbed wire.

2.4.7.31.3 Grid 743

Grid 74-3 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing. )

2.4.7.31.3.1 Seventy-five of the 301 total anomalies detected during the investigation were excavated.
Sixty-three ORS items (15 1bs) were found. The ORS was all fragments from M9 rifle grenades. No
UXO items were found on the surface or in the subsurface. Twelve anomalies were false positive OE
signals consisting of non-UXO-related trash.
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2.4.7.31.4 Grid 744

Grid 74-4 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.31.4.1 Ninety-six of the 240 total anomalies detected during the investigation were excavated.
Ninety ORS items (10 1bs) were found. The vast majority of ORS was M9 rifle grenade scrap. Also
present were small quantities of 2.36-inch rocket fragments and MK II hand grenade fragments. No
UXO items were found on the surface in this grid. Four M9 HEAT rifle grenades were found in the
subsurface. These UXO items were all blown in place.

2.4.7.31.4.2 Two anomalies were false positive signals caused by non-UXO-related trash.
2.4.7.31.5 Summary of Results at Sample Area 74

Items found during the investigation indicate this area was used as an impact range for 2.36-inch anti-
tank rockets, M9-rifle grenades, and Mk II hand grenades. This site contains high order explosives
that could be hazardous if mishandled.

2.4.7.32 Sample Area 78

Sample Area 78 is on the east side of Croft State Park to the west of Lake Johnson. This area was
reportedly a mortar firing point and a dummy land mine area. Two sample grids were investigated in
this medium-priority site.

2.4.7.32.1 Grid 78-1

Grid 78-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.32.1.1 Forty-eight of the 143 tota} anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 48
anomalies were false positive OE signals caused by trash.

2.4.7.32.2 Grid 78-2

Grid 78-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This
site required moderate clearing.
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2.4.7.32.2.1 Forty-three of the 130 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 43
anomalies were false positive OE signals caused by trash including wire.

2.4.7.32.3 Summary of Results at Sample Area 78

No indications of OE activity (e.g., land mines, mortars) were found during the investigation at this
site.

2.4.7.33 Sample Area 80

Sample Area 80 is north of Croft State Park on the west side of Cedar Springs Road. This area was
allegedly a hand grenade range. One sample grid was investigated in this low-priority site.

2.4.7.33.1 Grid 80-1

Grid 80-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some clear areas under
the power lines. This site required moderate clearing.

2.4.7.33.1.1 Nineteen of the 55 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or in the subsurface. All 19
anomalies were false positive OE signals consisting of trash.

2.4.7.33.2 Summary of Results at Sample Area 80
No indications of OE activity (e.g., grenades) were found during the investigation at this site.
2.4,7.34 Sample Area 85

Sample area 85 is on the east side of Croft State Park to the east of Lake Craig. This area was
reportedly a mortar firing point. One sample grid was investigated in this medium-priority site.

2.4.7.34.1 Grid 85-1

Grid 85-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.
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2.4.7.34.1.1 Six of the 21 total anomalies detected during the investigation were excavated. No ORS
items were found. No UXO items were found on the surface or in the subsurface. All six anomalies
were false positive OF signals caused by trash.

2.4.7.34.2 Summary of Results at Sample Area 85
No indications of OE activity (e.g., mortars) were found during the investigation at this site.
2.4.7.35 Sample Area 86

Sample Area 86 is within the northeastern boundary of Croft State Park and west of Whitestone Road.
This area was reportedly a mortar firing point. Three sample grids were investigated in this low-
priority site.

2.4.7.35.1 Grid 86-1

Grid 86-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.35.1.1 All of the 20 total anomalies detected during the investigation were excavated. One ORS
item (an M-14 clip) was found. No UXO items were found on the surface or in the subsurface.
Nineteen anomalies were false positive OE signals caused by non-UXO-related trash.

2.4.7.35.2 Griad 86-2

Grid B6-2 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.35.2.1 Nine of the 28 total anomalies detected during the investigation were excavated. Two
ORS items were found. The ORS consisted of one M-1 clip and one grenade spoon. No UXO items
were found on the surface or in the subsurface. Seven anomalies were false positive OE signals caused
by non-UXO-related trash.

2.4.7.35.3 Grid 86-3

Grid 86-3 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.
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2.4.7.35.3.1 Thirty-four of the 107 total anomalies detected during the investigation were excavated.
Six ORS items were found. The ORS (3 Ibs) consisted of two 60-mm target practice mortar, one 60-
mm mortar tail fins, two 30-caliber casings, and one grenade pull ring. No UXO items were found on
the surface or subsurface. Twenty eight anomalies were false positive OE signals caused by non-UXO-
related trash.

2.4.7.35.4 Summary of Results at Sample Area 86

Items found during the investigation indicate this area was likely used as a mortar range and for
military maneuvers, It appears that at least some of the ORS may have resulted from high order
detonations. Although no live UXOs were found, there is a possibility that this site may contain
practice items or items containing explosives.

2.4.7.36 Sample Area 88

Sample Area 88 is on Route 50 north of the intersection of Route 50 and Highway 176 (alt) near the
town of Pacolet. This area was reportedly a gas canister burial site. Two sample grids were
investigated in this area at the request of the USACE-CD life cycle manager.

2.4.7.36.1 Grid 88-1

Grid 88-1 encompassed an area 100 by 100 ft (0.23 acre) and was a clear field. This site required
minimal clearing,

2.4.7.36.1.1 One hundred-eighty-six of the 610 total anomalies detected during the investigation were
excavated. No ORS items were found, No UXO items were found on the surface or in the subsurface.
All 186 anomalies were false positive OE signals caused by trash from an old homestead.

2.4.7.36.2 Grid 88-2

Grid 88-2 encompassed an area 50 by 50 ft (0.06 acre) and was a clear field. This site required
minimal clearing.

2.4.7.36.2.1 Nine of the 29 total anomalies detected during the investigation were excavated. No ORS
items were found. No UXO items were found on the surface or in the subsurface. All nine anomalies
were false positive OE signals caused by trash.
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2.4.7.36.3 Summary of Results at Sample Areca 88

There were no indications of a burial site for gas canisters within the depth of excavation (4 ft
maximum). There was no indication of deeper burial at the grid locations sampled.

2.4.7.37 Sample Area 89

Sample Area 89 is on Cedar Springs Road, North of Croft State Park. Two sample grids were
investigated in this area at the request of the USACE-CD life cycle manager.

2.4.7.37.1 Grid 89-1

Grid 89-1 encompassed an area 50 by 50 fi (0.06 acre) and was a lightly wooded lot in a residential
area. This site required minimal clearing.

2.4.7.37.1.1 Ten of the 23 total anomalies detected during the investigation were excavated. No ORS
items were found. No UXO items were found on the surface or in the subsurface. All 10 anomalies
were false positive OE signals caused by trash.

2.4.7.37.2 Grid 89-2

Grid 89-2 encompassed an area 50 by 50 ft (0.06 acre) and was a lightly wooded lot in a residential
area. This site required minimal clearing.

2.4.7.37.2.1 Fourteen of the 33 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or in the subsurface. All 33
anomalies were false positive OE signals caused by trash.

2.4.7.37.3 Summary of Results at Sample Area 89

No indications of OE activity were found during the investigation at this site.

2.4.7.38 Sample Area 90

Sample Area 90 is on Huntington Drive north of the northeastern corner of Croft State Park. One
sample grid was investigated in this area at the request of the USACE-CD life cycle manager.
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2.4.7.38.1 Grid 90-1

Grid 90-1 encompassed an area 50 by 50 ft (0.06 acre) and was a moderately overgrown field in a
residential area. This site required moderate clearing.

2.4.7.38.1.1 Sixteen of the 40 total anomalies detected during the investigation were excavated. No

ORS items were found. No UXO items were found on the surface or subsurface. All 16 anomalies
were false positive OE signals caused by non-UXQ-related trash.

2.4.7.38.2 Summary of Results at Sample Area 90
No indications of OE activity were found during the investigation at this site.
2.4.7.39 Sample Area 91

Sample Area 91 is on Huntington Drive north of the northeastern corner of Croft State Park. One
sample grid was investigated in this area at the request of the USACE-CD life cycle manager.

2.4,7.39.1 Grid 91-1

Grid 91-1 encompassed an area 50 by 50 ft (0.06 acre) and was a cleared lot in a residential area. This
site required minimal clearing.

2.4.7.39.1.1 Seven of the 23 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All seven anomalies
were false positive OE signals caused by non-UXO-related trash.

2.4.7.39.2 Summary of Results at Sample Area 91

No indications of OE activity were found during the investigation at this site.

2.4.7.40 Sample Area 92

Sample Area 92 is on Huntington Drive north of the northeastern corner of Croft State Park. One
sample grid was investigated in this area at the request of the USACE-CD life cycle manager.
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2.4.7.40.1 Grid 92-1

Grid 92-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.40.1.1 Thirty-seven of the 117 iotal anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 37 anomalies
were false positive OE signals caused by trash.

2.4.7.40.2 Summary of Results at Sample Area 92

No indications of OE activity were found during the investigation at this site.

2.4.7.41 Historical Aerial Photograph Sites

Several sample areas were identified based on historical aerial photographs. These areas are
designated by the letter “A” prior to the site number. These sites were prioritized based on the data
from the site reconnaissance.

2.4.7.41.1 Sample Area A2

Area A2 is on the northwest corner of Croft State Park and east of Highway 56. One grid was
investigated at this site.

2.4.7.41.1.1 Grid A2-1

Grid A2-1 encompassed an area 50 by 50 ft (0.06 acre) and was a wooded area with some
undergrowth and scattered trees. This site required moderate clearing.

2.4.7.41.1.1.1 Fifty-eight of the 175 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 58 anomalies
were false positive OE signals caused by trash including magnetic rock and nails.

2.4.7.41.1.2 Summary of Results at Sampile Area A2

No indications of OE activity were found during the investigation at this site.
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2.4.7.41,2 Sample Area A3

Area A3 is on the northwest corner of the Croft State Park to the east of Highway 56. Four grids were
investigated at this site.

2.4.7.41.2.1 Grid A3-1

Grid A3-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush and
trees. This site required moderate clearing.

2.4.7.41.2.1.1 Fifty-six of the 137 total anomalies detected during the investigation were excavated.
Three ORS items were found. The ORS consisted of fragment from a 2.36-inch round. No UXO items
were found on the surface. One item {an intact 2.36-inch practice rocket) was found in the subsurface
at this grid and was blown in place. However, following demolition, it was determined not io have
contained a charge. Fifty-two anomalies were false positive OFE signals caused by non-UXO-related
trash.

2.4.7.41.2.2 Grid A3-2

Grid A3-2 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush and
trees. This site required moderate clearing.

2.4.7.41.2.2.1 All of the 10 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All 10 anomalies
were false positive OE signals caused by trash.

2.4.7.41.2.3 Grid A3-3

Grid A3-3 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush and
trees. This site required moderate clearing.

2.4.7.41.2.3.1 Seventy of the 173 total anomalies detected during the investigation were excavated.
One ORS item {a 30-caliber casing) was found. No UXO items were found on the surface or
subsurface. Sixty-nine anomalies were false positive OE signals caused by non-UXO-related trash that
included cans, nails, and wire.
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2.4.7.41.2.4 Grid A34

Grid A3-4 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush and
trees. This site required moderate clearing.

2.4,7.41.2.4.1 Seventy of the 210 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 70 anomalies
were faise positive OE signals caused by trash including barbed wire.

2.4.7.41.2.5 Summary of Results at Sample Area A3

Items found during the investigation indicate this area was likely used for military maneuvers. It
appears that small arms fire and anti-tank rockets were used in dispersed areas within this site.
Bunkers east of grid A3-1 may have been used for observation purposes during the maneuvers. Only a
small amount of OE fragments were observed in this area as evidence of high order explosives. Inert
practice rounds were also used.

2.4.7.41.3 Sample Area AS

Area AS is in the southwest quarter of Croft State Park near Flemming Branch of Fairforest Creek.
Six grids were investigated in this area.

2.4.7.41.3.1 Grid A5-1

Grid A5-1 encompassed an area 50 by 50 fi (0.06 acre) and was a moderately wooded area. This site
required moderate clearing.

2.4.7.41.3.1.1 Eleven of the 37 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All 11 anomalies
were false positive OE signals caused by trash including magnetic rock and cans.

2.4.7.41.3.2 Grid AS5-2

Grid AS-2 encompassed an area 50 by 50 fi (0.06 acre) and was a moderately wooded area. This site
required moderate clearing.

2.4.7.41.3.2.1 All of the nine total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. The nine anomalies
were all false positive OF signals caused primarily by magnetic rock and some trash.
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2.4.7.41.3.3 Grid AS-3

Grid AS-3 encompassed an area 50 by 50 ft (0.06 acre) and was a moderately wooded area. This site
required moderate clearing.

2.4.7.41.3.3.1 All of the 11 total anomalies detected during the investigation were excavated, No
ORS items were found. No UXO items were found on the surface or subsurface. All 11 anomalies
were false positive OF signals caused by magnetic rock.

2.4.7.41.3.4 Grid AS-4

Grid A5-4 encompassed an area 50 by 50 ft (0.06 acre) and was a moderately wooded area. This site
required moderate clearing.

2.4.7.41.3.4.1 All of the 12 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. The 12 anomalies
were false positive OE signals caused primarily by magnetic rock and some trash.

2.4.7.41.3.5 Grid AS-§

Grid A5-5 encompassed an area 50 by 50 ft (0.06 acre) and was a moderately wooded area. This site
required moderate clearing.

2.4.7.41.3.5.1 Eleven of the 37 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. The eleven
anomalies were all false positive OE signals caused by magnetic rock.

2.4,7.41.3.6 Grid A5-6

Grid A5-6 encompassed an area 50 by 50 ft (0.06 acre) and was a moderately wooded area. This site
required moderate clearing.

2.4,7.41.3.6.1 Six of the 21 total anomalies detected during the investigation were excavated. Two
ORS items (both 30-caliber casings) were found. No UXO items were found on the surface or
subsurface. Four anomalies were false positive OE signals caused by trash.
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2.4.7.41,3.7 Summary of Results at Sample Area AS

Items found during the investigation indicate this area was likely used for military maneuvers. It
appears that small arms were used in dispersed areas within this site.

2.4.7.41.4 Sample Area A7

Area A7 is at the southern boundary of Croft State Park. This site is on both park and private
property. Six grids were investigated where ROE could be obtained.

2.4.7.41.4.1 Grid A7b-1

Grid A7b-1 encompassed an area 100 by 100 ft (0.23 acre) and was a wooded area with some
underbrush. This site required moderate clearing.

2.4.7.41.4.1.1 Fourteen of the 37 total anomalies detected during the investigation were excavated.
One ORS item (an expended 37-mm APT - tracer round) was found. No UXO items were found on
the surface or subsurface. Thirteen anomalies were false positive OE signals caused by trash.

2.4.7.41.4.2 Grid AT»-2

Grid A7b-2 encompassed an area 100 by 100 ft (0.23 acre) and was a wooded area with some
underbrush. This site required moderate clearing.

2.4.7.41.4.2.1 Twenty-three of the 57 total anomalies detected during the investigation were
excavated. Five ORS items were found. The ORS consisted of M14 clips and one M1 stripper clip. No
UXO items were found on the surface or subsurface. Eighteen anomalies were false positive OE
signals caused by non-ordnance-related trash.

2.4.7.41.4.3 Grid A7b-3

Grid A7b-3 encompassed an area 100 by 100 ft (0.23 acre) and was a wooded area with some
underbrush. This site required moderate clearing.

2.4.7.41.4.3.1 Sixteen of the 37 total anomalies detected during the investigation were excavated. One
ORS item (a piece of an M-1 clip) was found. No UXO items were found on the surface or
subsurface. Fifteen anomalies were false positive OE signals caused by non-ordnance- related trash.
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2.4.7.41.4.4 Grid A7b4

Grid A7b-4 encompassed an area 100 by 100 ft (0.23 acre) and was a wooded area with some
underbrush. This site required moderate clearing.

2.4.7.41.4.4.1 Forty-eight of the 104 total anomalies detected during the investigation were
excavated. No ORS items were found. No UXO items were found on the surface or subsurface. All 48
anomalies wete false positive OE signals caused by trash that included springs and wire.

2.4.7.41.4.5 Grid A7d-1

Grid A7d-1 encompassed an area 100 by 100 fi (0.23 acre} and was a wooded area with heavy
underbrush. This site required heavy ciearing activities.

2.4.7.41.4.5.1 Fifty of the 124 total anomalies detected during the investigation were excavated. Eight
ORS items were found. The ORS consisted of a grenade ring and 30 caliber clips and cartridges. No
UXO items were found on the surface or subsurface. All 50 anomalies were false positive OE signals
consisting of trash.

2.4.7.41.4.6 Grid A7e-1

Grid A7e-1 encompassed an area 100 by 100 ft (0.23 acre) and was a wooded area with heavy
underbrush. This site required heavy clearing activities.

2.4.7.41.4.6.1 Forty-two of the 105 total anomalies detected during the investigation were excavated.
Nineteen ORS items were found, The ORS consisted of a rifle flare, M-1 clips, and 30-caliber
casings. No UXO items were found on the surface or subsurface. All 42 anomalies were false positive
OE signals caused by trash and magnetic rock.

2.4.7.41.4.7 Summary of Results at Sample Area A7

Items found during the investigation indicate this area was likely used for military maneuvers. It
appears that small arms were used in dispersed areas within this site.

2.4.7.41.5 Sample Area A8

Area A8 is south of the southern boundary of Croft State Park. Five grids were investigated in this
area.
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2.4.7.41.5.1 Grid A8-1

Grid AB-1 encompassed an area 50 by 50 ft (0.06 acre) and was a wooded area with heavy
underbrush. This site required heavy clearing activities.

2.4.7.41.5.1.1 All of the 16 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXQ items were found on the surface or subsurface. All 16 anomalies
were false positive OF signals caused by trash.

2.4.7.41.5.2 Grid A8-2

Grid A8-2 encompassed an area 50 by 50 ft (0.06 acre) and was a wooded area with heavy
underbrush. This site required heavy clearing activities.

2.4.7.41.5.2.1 Six of the 21 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXOQ items were found on the surface or subsurface. All 6 anomalies were
false positive OE signals caused by trash.

2.4.7.41.5.3 Grid A8-3

Grid A8-3 encompassed an area 50 by 50 ft (0.06 acre) and was a wooded area with heavy
underbrush. This site required heavy clearing activities.

2.4.7.41.5.3.1 All of the five total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All five anomatlies
were false positive OE signals caused by trash.

2.4.7.41.5.2 Grid A84

Grid A8-4 encompassed an area 50 by 50 ft (0.06 acre) and was a wooded area with heavy
underbrush. This site required heavy clearing activities.

2.4.7.41.5.2.1 All of the seven total anomalies detected during the investigation were excavated. Five
ORS items were found. The ORS item included four 30-caliber cartridges and one M-1 clip. No UXO
items were found on the surface or subsurface. Two anomalies were false positive OE signals caused
by non-ordnance-related trash.
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2.4.7.41.5.3 Grid A8-5

Grid A8-5 encompassed an area 50 by 50 ft (0.06 acre) and was a wooded area with heavy
underbrush. This site required heavy clearing activities.

2.4.7.41.5.3.1 All of the seven total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All seven anomalies
were false positive OE signals caused by non-ordnance-related trash and magnetic rock.

2.4.7.41.5.4 Suminary of Results at Sample Area A8

Items found during the investigation indicate this area was likely used for military maneuvers. It
appears that small arms were used in dispersed areas within this site.

2.4.7.41.6 Sample Area A9

Area A9 is south of the southern boundary of Croft State Park. Three grids were investigated in this
area. The grid locations were limited due to the lack of ROE to some properties.

2.4.7.41.6.1 Grid A9-1

Grid A9-1 encompassed an area 50 by 50 ft (0.06 acre) and was a heavily wooded area with heavy
underbrush. This site required heavy clearing activities.

2.4.7.41.6.1.1 Al of the nine total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All nine anomalies
were false positive OE signals consisting of non-ordnance-related trash.

2.4.7.41.6.2 Grid A9-2

Grid A9-2 encompassed an area 50 by 50 ft (0.06 acre) and was a heavily wooded area with heavy
underbrush. This site required heavy clearing activities.

2.4.7.41.6.2.1 All of the four total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All four anomalies
were false positive OF signals caused by non-ordnance-related trash.
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2.4.7.41.6.3 Grid A9-3

Grid A9-3 encompassed an area 50 by 50 ft (0.06 acre) and was a heavily wooded area with heavy
underbrush. This site required heavy clearing activities.

2.4.7.41.6.3.1 All of the 14 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All 14 anomalies
were false positive OE signals caused by non-ordnance-related trash that included barbed wire.

2.4.7.41.6.4 Summary of Results at Sample Area A9
No indications of OE activity were found during the investigation at this site.
2.4.7.41.7 Sample Area A10

Area A0 is south of Croft State Park. Four grids was investigated in a small portion of the overall
site. There were problems obtaining ROEs to the entire area.

3.4,7.41.1 Grid A10-1

Grid A10-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.41.7.1.1 Eleven of the 23 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All 23 anomalies
were false positive OE signals caused by trash.

2.4.7.41.7.2 Grid A10-2

Grid A10-2 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.41.7.2.1 All of the 10 total anomalies detected during the investigation were excavated. No
ORS items were found. No anomalies were found on the surface in this grid. One UXO item (an M9
HEAT rifle grenade) was found in the subsurface. Nine anomalies were false positive OF signals
caused by non-UXO-related trash.
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2.4.7.41.7.3 Grid A10-3

Grid A10-3 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.41.7.3.1 Ten of the 24 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All 10 anomalies
were false positive OE signals caused by magnetic rock.

2.4.7.41.7.4 Grid A10-4

Grid A10-4 encompassed an area 50 by 50 ft (0.06 acre)} and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.41.7.4.1 Seventeen of the 42 tota! anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 17 anomalies
were false positive OE signals caused by non-UXO-related trash.

2.4.7.41.7.5 Summary of Results at Sample Area A10

One UXO item was found in Area A10. As this item was a high explosive round, this area may
require further investigation once additional ROEs are obtained.

2.4.7.41.8 Sample Area Al2

Area Al2 is east of Croft State Park on the west side of Whitestone Road. Two grids were investigated
in a small portion of the overall site. There were problems obtaining ROEs to the entire area.

2.4.7.41.8.1 Grid A12-1

Grid A12-1 encompassed an area 100 by 100 ft (0.23 acre) and was a partially cleared and plowed
field. This site required minimal clearing.

2.4.7.41.8.1.1 Twenty-seven of the 66 total anomalies detected during the investigation were
excavated. No ORS items were found. No UXO items were found on the surface or subsurface. All 27
anomalies were false positive OE signals caused by trash.
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2.4.7.41.8.2 Grid A12-2

Grid A12-2 encompassed an area 100 by 100 ft (0.23 acre) and was a partially cleared and plowed
field. This site required minimal clearing.

2.4.7.41.8.2.1 Fourteen of the 14 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 14 anomalies
were false positive OE signals caused by trash.

2.4.7.41.8.3 Summary of Results at Sample Area A12
No indications of OE activity were found during the investigation at this site.
2.4.7.41.9 Sample Area Al4

Area Al4 is east of the Croft State Park on the west side of Whitestone Road. Two grids were
investigated in a small portion of the overall site. There were problems obtaining ROEs to the entire
ared.

2.4,7.41.9.1 Grid A14-1

Grid Al4-1 encompassed an area 100 by 100 ft (0.23 acre) and was a cleared area. This site required
minimal clearing.

2.4.7.41.9.1.1 Nineteen of the 46 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 19 anomalies
were false positive OE signals caused by of trash.

2.4.7.41.9.2 Grid Al14-2

Grid A14-2 encompassed an area 100 by 100 ft (0.23 acre) and was a cleared area. This site required
minimal clearing.

2.4.7.41.9.2.1 Eighteen of the 45 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO jtems were found on the surface or subsurface. All 18 anomalies
were false positive OE signals caused by trash.
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2.4.7.41.9.3 Summary of Results at Sample Area Al4
No indications of OE activity were found during the investigation at this site.
2.4.7.41.10 Sample Area Alé

Area A6 is east of the Croft State Park on the west side of Highway 150. Two grids were
investigated in a small portion of the overall site. There were problems cbtaining ROEs to the entire
area,

2.4.7.41.10.1 Grid Al6-1

Grid A16-1 encompassed an area 50 by 50 ft (0.06 acre) and was a cleared area. This site required
minimal clearing,

2.4.7.41.10.1.1 All of the 10 total anomalies detected during the investigation were excavated. Three
ORS items were found. The ORS consisted of three M-1 clips. No UXO items were found on the
surface or subsurface. Seven anomalies were false positive OE signals caused by non-UXO-related
trash.

2.4.7.41.10.2 Grid Al6-2

Grid A16-2 encompassed an area 50 by 50 ft (0.06 acre) and was a cleared area. This site required
minimal clearing.

2.4.7.41.10.2.1 All of the 13 total anomalies detected during the investigation were excavated. Two
ORS items were found. The ORS consisted an M-1 clip and 30-caliber casings. No UXO items were
found on the surface or subsurface. Eleven anomalies were false positive OE signals consisting of
non-UXO-related trash.

2.4.7.41.10.3 Summary of Results at Sample Area Al6

Items found during the investigation indicate this area was likely used for military maneuvers. It
appears that small arms fire was performed in dispersed areas within this site.

2.4.7.41.11 Sample Area Al18

Area A18 is northeast of Croft State Park and south of Highway 176 (alt). One grid was investigated at
this site
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2.4.7.41.11.1 Grid A18-1

Grid A18-1 encompassed an area 50 by 50 ft (0.06 acre) and was a cleared area. This site required
minimal clearing,

2.4.7.41.11.1.1 Twenty-eight of the 84 total anomalies detecied during the investigation were
excavated. No ORS items were found. No UXO items were found on the surface or subsurface. All 28
anomalies were false positive OE signals caused by trash and magnetic rock.

2.4.7.41,11.2 Summary of Results at Sample Area A18

No indications of OE activity were found during the investigation at this site.

2.4.7.41.12 Sample Area A20

Area A20 is north of Highway 176 bypass near Pacolet. Two grids were investigated at this site

2.4.7.41.12.1 Grid A20-1

Grid A20-1 encompassed an area 50 by 50 ft (0.06 acre) and was a landscaped property with woods.
This site required minimal clearing.

2.4.7.41.12.1.1 Ten of the 31 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All 10 anomalies
were false positive OE signals consisting of trash.

2.4.7.41.12.2 Grid A20-2

Grid A20-2 encompassed an area 50 by 50 ft (0.06 acre) and was a landscaped property with woods.
This site required minimal clearing.

2.4.7.41.12.2.1 Fourteen of the 43 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 14 anomalies
were false positive OFE signals caused by trash.

2.4.7.41.12.3 Summary of Results at Sample Area A20

No indications of OE activity were found during the investigation at this site.
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2.4.7.41.13 Sample Area A21
Area A2l is north of Highway 176 bypass near Pacolet. Two grids were investigated at this site.
204-7-41 -1301 Gl'id Azl"l

Grid A21-1 encompassed an area 50 by 50 fi (0.06 acre) and was a cleared area with few obstructions.
This site required minimal clearing.

2.4,7.41.13.1.1 Twenty-five of the 60 total anomalies detected during the investigation were
excavated. No ORS items were found. No UXO items were found on the surface or subsurface. All 25
anomalies were false positive OE signals caused by trash,

2.4.7.41.13.2 Grid A21-2

Grid A21-2 encompassed an area 50 by 50 ft (0.06 acre) and was a cleared area with few obstructions.
This site required minimal clearing.

2.4.7.41.13.2.1 'Twenty-one of the 52 total anomalies detected during the investigation were
excavated. No ORS items were found. No UXO items were found on the surface or subsurface. All 21
anomalies were false positive OE signals consisting of trash.

2.4.7.41.13.3 Summary of Results at Sample Area A21
No indications of OE activity were found during the investigation at this site.
2.4.7.41.14 Sample Area A29

Area A29 is along the west side of Henningston Road just south of Highway 295. Two grids were
investigated at this site.

2.4.7.41.14.1 Grid A29-1

Grid A29-1 encompassed an area 50 by 50 ft (.06 acre) and was a lot in a residential area. This site
required minimal clearing.

2.4.7.41.14.1.1 All of the 10 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All 10 anomalies
were false positive OF signals caused by trash,
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2.4.7.41.14.2 Grid A29-2

Grid A29-2 encompassed an area 50 by 50 ft (0.06 acre) and was a lot in a residential area. This site
required minimal clearing.

2.4.7.41.14.2.1 All of the six total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All six anomalies
were false positive OE signals caused by trash.

2.4.7.41.14.3 Summary of Results at Sample Area A29
No indications of OE activity were found during the investigation at this site.
2.4.7.41.15 Sample Area A31

Area A31 is north of Croft State Park, south of the intersection of Dairy Ridge Road and Route 295.
Two grids were investigated at this site.

2.4.7.41.15.1 Grid A31-1

Grid A31-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with dense underbrush.
This site required heavy clearing activities.

2.4.7.41.15.1.1 One hundred-fifty-two of the 1,009 total anomalies detected during the investigation
were excavated. One hundred-forty-four ORS items (218 Ibs) were found. All ORS was M9 rifle
grenade scrap with the exception of one piece of 2.36-inch rocket scrap and two pieces of MK 1I hand
grenade scrap. No UXO items were found on the surface in this grid. Seven UXO items were found in
the subsurface at this grid including five M9 HEAT rifle grenades and two MKII hand grenades. These
UXO items were blown in place.

2.4.7.41.15.1.2 One anomaly gave a false positive signal caused by non-UXO-related trash.
2.4.7.41.15.2 Grid A31-2

Grid A31-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with dense underbrush.
This site required heavy clearing activities.

2.4.7.41.15.2.1 Eighty of the 481 anomalies detected during the investigation were excavated. Sixty-
five ORS items were found. Alt ORS (17 Ibs) was M9 rifle grenade scrap with the exception of three
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fragments of 2.36-inch rocket. No UXO items were found on the surface in this grid. Seven UXO
items were found in the subsurface at this grid including five M9 HEAT rifle grenades, one MKII
hand grenade, and one M6 A3 2.36-inch rocket. These UXQ items were all blown in place.

2.4.7.41.15.2,2 Eight anomalies gave a false positive OE signal caused by non-UXO-related trash.
2.4.7.41.15.3 Summary of Results at Sample Area A31

Items found during the investigation indicate this area was used as an impact range for 2.36-inch anti-
tank rockets, M9-rifle grenades, and Mk II hand grenades. This site contains high order explosives
which, if mishandied, could be hazardous.

2.4,7.41.16 Sample Area A32

Area A32 is north of Croft State Park and south of the intersection of Dairy Ridge Road and Route
295. Six grids were investigated at this site.

2.4.7.41.16.1 Grid A32-1

Grid A32-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with dense underbrush.
This site required heavy clearing activities.

2.4.7.41.16.1.1 Thirty-three of the 82 total anomalies detected during the investigation were
excavated. Eight ORS items were found. The ORS consisied of 2.36-inch rocket debris, 40-mm casing
debris, and 30.06 casing debris. No UXO items were found on the surface or in the subsurface.
Twenty-five anomalies were false positive OE signals caused by non-UXO-related trash.

2.4.7.41.16.2 Grid A32-2

Grid A32-2 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with dense underbrush, This
site required heavy clearing activities.

2.4.7.41.16.2.1 Twenty-seven of the 67 total anomalies detected during the investigation were
excavated. No ORS items were found. No UXO items were found on the surface. Two M9 HEAT
rifle grenades were found in the subsurface. These UXO items were blown in place.

2.4.7.41.16.2.2 Twenty-five anomalies were false positive OE signals caused by non-UXO-related
trash.
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2.4.7.41.16.3 Grid A32-3

Grid A32-3 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with dense underbrush. This
site required heavy clearing activities.

2.4.7.41.16.3.1 Eighteen of the 44 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 18 anomalies
were false positive OE signals caused by trash.

2.4.7.41.16.4 Grid A324

Grid A32-4 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with dense underbrush. This
site required heavy clearing activities.

2.4.7.41.16.4.1 All of the 10 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO -items were found on the surface or subsurface. All 10 anomalies
were false positive OE signals caused by trash including magnetic rock, pipe, and nails.

2.4.7.41.16.5 Grid A32-5

Grid A32-5 encompassed an area 50 by 50 ft (0.06 acre) and was a landscaped lot in a residential area.
This site required minimal clearing.

2.4.7.41.16.5.1 Ali of the eight total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All eight anomalies
were false positive OE signals caused by trash and magnetic rock.

2.4.7.41.16.6 Grid A32-6

Grid A32-6 encompassed an area 50 by 50 ft (0.06 acre) and was a landscaped lot in a residential area.
This site required minimal clearing.

2.4.7.41.16.6.1 All of the 12 total anomalies detected during the investigation were excavated. One
ORS item (a 30-caliber casing) was found. No UXO items were found on the surface or subsurface.
Eleven anomalies were false positive OE signals caused by trash.
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2.4.7.41.16.7 Summary of Results at Sample Area A32

Items found during the investigation indicate this area was used as an impact range for 2.36-anti- tank
rockets, M9-rifle grenades, and Mk II hand grenades. This site contains high order explosives which,
if mishandled, could be hazardous.

2.4.7.41.17 Sample Area A33

Area A33 is north of Croft State Park and northwest of the intersection of Dairy Ridge Road and
Route 295. Two grids were investigated at this site.

2.4.7.41.17.1 Grid A33-1

Grid A33-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush. This
site required moderate clearing.

2.4.7.41.17.1.1 Eight of the 27 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All eight anomalies
were false positive OE signals caused by trash that included nails, cans, and wire.

2.4.7.41.17.2 Grid A33-2

Grid A33-2 encompassed an area 50 by 50 fi (0.06 acre) and was a cleared field. This site required
minimal clearing.

2.4.7.41.17.2.1 Sixty-one of the 191 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 61 anomalies
were false positive OE signals caused by trash that included magnetic rock, tin, nails, and wire.
2.4.7.41.17.2 Summary of Results at Sample Area A33

No indications of OE activity were found during the investigation at this site.

2.4.7.41.18 Sample Area A34

Area A34 is north of Croft State Park in the Wedgewood subdivision. This general area was

designated as QOU3 in the Phase I EE/CA report (ESE, 1994) and has been expanded by the USACE-
CD life cycle manager to include the entire subdivision. Only one grid was originally proposed for
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investigation in this area. However, the USACE-CD life cycle manager increased the number of grids
to five to better cover the entire area.

2.4.7.41.18.1 Grid A34-1

Grid A34-1 encompassed an area 50 by 50 ft (0.06 acre) and was a cleared lot in a residential area.
This site required minimal clearing.

2.4.7.41.18.1.1 One hundred-forty-two of the 353 total anomalies detected during the investigation
were excavated. No ORS items were found. No UXO items were found on the surface or subsurface.
The 142 anomalies were all false positive OE signals caused by magnetic rock and some trash.

2.4.7.41.18.2 Grid A34-2

Grid A34-2 encompassed an area 50 by 50 ft (0.06 acre) and was 2 clear lot in a residential area. This
site required minimal clearing.

2.4.7.41.18.2.1 Thirty-five of the 83 total anomalies detected during the investigation were excavated.
Five ORS items were found. The ORS consisted of fragments from a 2.36-inch rocket and other
unidentified scrap. No UXO items were found on the surface or subsurface. Thirty anomalies were
false positive QE signals caused by non-ordnance-related trash.

2.4.7.41.18.3 Grid A34-3

Grid A34-3 encompassed an area 50 by 50 ft (0.06 acre) and was a clear lot in a residential area. This
site required minimal clearing.

2.4.7.41.18.3 Two hundred-eighty of the 932 total anomalies detected during the investigation were
excavated. No ORS items were found. No UXO items were found on the surface or subsurface. The
280 anomalies were all false positive OE signals caused primarily by magnetic rock and some frash
including tin snips.

2.4.7.41.18.4 Grid AM-4

Grid A34-4 encompassed an area 50 by 50 ft (0.06 acre) and was a clear lot in a residential area. This
site required minimal clearing.
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2.4.7.41.18.4.1 Fifty-three of the 131 total anomalies detected during the investigation were
excavated. No ORS items were found. No UXO items were found on the surface or subsurface, All 53
anomalies were false positive OE signals caused by trash and magnetic rock.

2.4.7.41.18.5 Grid A34-5

Grid A34-5 encompassed an area 50 by 50 ft (0.06 acre) and was a cleared lot in a residentiaj area.
This site required minimal clearing.

2.4.7.41.18.5.1 One hundred-thirty-two of the 330 total anomalies detected during the investigation
were excavated. Four ORS items (Nk I grenade fragments) were found. No UXO items were found
on the surface or subsurface. One hundred-twenty-eight anomalies were false positive OE signals
caused by non-ordnance-related trash.

2.4.7.41.18.6 Summary of Resulis at Sample Area A34

Items found during the investigation indicate this area was used as an impact range for 2.36" anti-tank
rockets, and a practice range for Mk II hand grenades. This site generally contains practice grenades
which, if mishandled, may be a hazard. Evidence of higher order explosions were observed in the
rocket fragments. However, UXOs containing high explosives were not found.

2.4.7.41.19 Sample Area A37

Area A37 is in Croft State Park near the field office along Dairy Ridge Road. Four grids were
investigated in this area.

2.4.7.41,19.1 Grid A37a-1

Grid A37a-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush.
This site required moderate clearing.

2.4.7.41,19.1.1 All of the 12 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All 12 anomalies
were false positive OE signals consisting of trash.

2.4.7.41.19.2 Grid A37a-2

Grid A37a-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush.
This site required moderate clearing.
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2.4.7.41.19.2.1 Nineteen of the 45 total anomalies detected during the investigation were excavated.
No buried ORS items were found. However a density of twenty-seven 30-caliber cartridges per square
foot were observed at the ground surface. The magnetometer operator had to clear portions of the
ground surface and only magged and flagged anomalies that were from subsurface items. To save
time, the entire grid surface was not cleared of cartridges. No UXO items were found on the surface
or subsurface. All 19 anomalies were false positive OE signals caused by trash.

2.4.7.41.19.3 Grid A37b-1

Grid A37b-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush.
This site required moderate clearing.

2.4.7.41.19.3.1 Twenty-seven of the 66 total anomalies detected during the investigation were
excavated. No ORS items were found. No UXO items were found on the surface or subsurface. All 27
anomalies were false positive OE signals caused by trash including nails.

2.4.7.41.19.4 Grid A37¢c-1

Grid A37¢-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush.
This site required moderate clearing.

2.4.7.41.19.4.1 Forty of the 98 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All 40 anomalies
were false positive OE signals caused by trash including magnetic rock, nails, and barbed wire.

2.4.7.41.19.5 Summary of Results at Sample Area A37

No indications of OE activity were found at most of these grid sites. Location A37a-2 was an apparemnt
localized small arms target range. This area comtained numerous 30-caliber cartridges on the ground
surface. There were several target bunkers set up in this area.

2.4.7.41.20 Sample Area A39

Area A39 is in Croft State Park on the north side of McFadden. Two grids were investigated in this
area. This area was adjacent to the Croft State Park swimming pool and recreation area.
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2.4.7.41.20.1 Grid A39-1

Grid A39-1 encompassed an area 100 by 100 ft (0.23 acre) and was a cleared portion of the state park
adjacent to the swimming pool. This site required minimal clearing.

2.4.7.41.20.1.1 Sixty-six of the 233 total anomalies detected during the investigation were excavated.
No ORS items were found. No UXO items were found on the surface or subsurface. All 66 anomalies
were false positive OF signals caused by trash including magnetic rock, wire, and nails.

2.4.7.41,20.2 Grid A39-2

Grid A39-2 encompassed an area 100 by 100 ft {0.23 acre) and was a cleared portion of the state park
adjacent to the swimming pool. This site required minimal clearing.

2.4.7.41.20.2.1 Nirne of the 21 total anomalies detected during the investigation were excavated. No
ORS items were found. No UXO items were found on the surface or subsurface. All nine anomalies
were false positive OE signals caused by trash.

2.4.7.41.20.3 Summary of Results at Sample Area A39
No indications of OE activity were found during the investigation at this site.
2.4.7.42 Production Rates

Production rates were estimated based on man hours spent on the specified tasks during the field
effort. Figure 2-6 presents a pie chart showing the resulting production rates.

e Approximately 13 percent of the manhours were expended during mobilization and
demobilization activities, This included office and site set up, shipping of supplies, travel, amd
site-specific safety training.

e Approximately 19 percent of the manhours were expended locating the grid, setting up the
grid, and clearing of vegetation. The clearing operations included clearing paths to sites in the
interior of the study areas and clearing vegetation within the grids. The vegetation was cleared
just enough for effective magnetometer use. Equipment maintenance is also inciuded in the
manhours for clearing.

e Approximately 17 percent of the manhours was used for survey activities, including staking
sites and obtaining coordinates of the site corners.

e Approximately 18 percent of the total manhours were used during mag/flag operations. These
manhours were spent locating and flagging anomalies.
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Approximately 21 percent of the manhours was spent conducting the intrusive activities,
including locating the correct anomaly to be excavated using the Gridstats software created by
QuantiTech. The manhours for the intrusive work also include the time expended collecting
ORS and transporting the ORS to the storage area.

Approximately 6 percent of the manhours was required for demolition operations, including
the filling of sand bags for tamping, transporting explosives, setting up charges, and the
cleanup required after detonation.

Approximately 5 percent of the total manhours was required for a biclogic survey. A biologist
was escorted to each grid area to determine whether threatened or endangered species were
located in the grid.

Delays accounted for less than 1 percent of the total manhours. These delays were primarily
caused by local resident concerns or unsafe weather conditions.

2.4.8 Site Safety

The safety procedures provided in the site-specific WP (ESE, 1995) were followed during the EE/CA
field investigation conducted at former CCATF. The procedures included the following:

Non-UXO qualified personnel were not permitted to perform UXO operations (e.g., access,
identification, transportation, storage, or disposal of UXO).

UXO operations were not conducted during the hours from sunset to sunrise or during
electrical storms or other severe weather conditions.

A minimum of two UXO-qualified persons, trained as per 29 CFR 1910.120e(i), were present
during all UXO operations.

During all OE/UXO confirmation operations, only the minimum number of UXO-qualified
personnel were allowed inside the exclusion zone. All others were evacuated to a pre-
designated assembly point.

All access, identification, and disposal/venting procedures of QE/UXO were accomplished by
UX0-qualified personnel.

2.4.8.0.1 Any suspected or known OE/UXO encountered during geophysical survey operations was
clearly marked and its position noted on the appropriate map. A UJXO supervisor evaluated all
encountered UXO and determined if the work planned for the area could safely continue or what
actions must occur prior to comunencing work. Such recommendations were made immediately to the
senior UXO supervisor, who in turn contacted the USAESCH safety representative, if necessary.
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2.4.8.1 Site Control

On discovery of suspected OE/UXO, the immediate area was clearly marked and secured as an
exclusion zone and warnings were posted to ensure no unauthorized personnel entry into the exclusion
zone.

2.4.8.1.1 Due to the number of sampling sites and the large size of former CCATF, overall site
control through one point was not feasible,

2.4.8.1.2 The protection of the public during the EE/CA investigation was a primary concern. QST
and local agencies coordinated closely to ensure visitors were not in the vicinity during intrusive or
demolition activities.

2.4.8.2 General Site UXO and Safety Procedures

General site safety procedures listed in this section were followed throughout this project, in addition
to USACE safety concepts and considerations for UXO as described in the following appendices to the
site-specific WP (ESE, 1996¢):

e Explosives Safety Precautions (Appendix C),

e SSHP (Appendix D), and

¢ Demotlition/Disposal Range SOP (Appendix E).

2.4.8.2.1 The UXO supervisors were responsible for the handling of all UXOs. The UXO supervisor,
site safety officer, and senior UXO supervisor reviewed the condition of each UXO and determined if
the round could be moved to a demolition area for disposal.

2.4.8.2.2 The site safety officer prepared a daily tailgate safety briefing. The safety briefing included
discussion of each hazard suspected at the sites, the previous day’s probiems, and other pertinent
information. A special safety briefing was conducted weekly to discuss safety topics in detail.

2.4.8.2.3 The site safety officer conducted daily inspections and verified the implementation of safety
procedures at each site, safe equipment operation, safety supplies, and other safety-related procedures.

2.4.8.3 Accident Reporting
No accidents occurred and thus none were reported to the QST site manager during the field effort.

However, procedures were in place (as stated in the WP) to properly report and document if any
accident had occurred.
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2.4.9 Quality Control

The quality control (QC) procedures performed during the EE/CA activities at former CCATF were
in accordance with the site-specific WP (ESE, 1996e). The site-specific WP was designed to manage,
control, and document performance of work efforts in accordance with the USAESCH SOW,

2.4.9.0.1 According to the QST QA program, effective daily field QC management was delegated to
the QST site manager. The site manager interacted daily with the project team to ensure that all QC
procedures presented in the WP were followed during project performance. The QST site manager
generated daily field activity reports for the QST project manager. These reports included a
description of quality assurance (QA)/QC activities and was the basis of monthly project reports to
USAESCH.

2.4.9.0.2 System audits were conducted to assess and document project staff performance. System
audits were inspections of training status, records, QC data, calibrations, and conformance to
approved procedures as specified in the WP. USAESCH Safety Personnel performed several
inspections during the site operations to determine whether safety protocol were being followed.

2.4.9.0.3 The subcontractor, OES, Inc. (OES) was responsible for record keeping and the QC of
ordnance, explosives, and ORS. Accountability logs were maintained under the supervision of the OES
site supervisor/manager. Safety records were maintained by OES’s site safety manager. The QST site
manager audited the records several times during the field effort.

2.4.9.1 Equipment Standard Response Checks

Equipment Standard Response Checks QC was supervised by the UXO supervisor (team leader) and
recorded in the daily log book. Standard response checks were completed on all field equipment. As
per the work plan.

2.4.9.2 Field Investigation Documentation

Field investigation documentation consisted of the following elements:
e Daily training records,
e Photographic records,
e Working maps,
e Records of UXO items,
e Daily field records,
e Site safety records, and
o Cost tracking records.
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2.4.9.2.1 All gridstat data were compiled daily and collected in a three-ring binder.

2.5 Evaluation of OE Contamination

The risk presented by UXO depends on the number, type, and depth of the ordnance and the likelihood
that the public will come in contact with the UXO. This risk can be minimized by the selection of the
most cost-effective risk reduction alternative and by implementing the alternative in a timely manner.

2.5.0.1 The risk presented by ordnance is determined in part by the type and size of the item. The
risk is also determined by the density of unexploded ordnance in an area. Practice bombs that are
equipped with a small spotting charge could be harmful to a person finding the item if the charge is
intact. Unexpended incendiary devices such as white phosphorous can be extremely hazardous to the
person finding the device but would not affect others some distance away. Projectiles containing high
explosives, however, could be hazardous not only to the finder but also to persons thousands of feet
away. Finally, areas that have a high concentration of ordnance-related items are also likely to contain
a higher number of items that could endanger the public.

2.5.0.2 To evaluate the degree of risk presented by the ordnance areas identified in the former
CCATF area, a careful judgement must be made of the amount, location, and type of UXO in each
area. The result of this determination will then be used to evaluate the cost of the various removal
response alternatives that are appropriate for each area of the project site. This judgement must be
based on not only the field sampling but also on the available historical information and collective
experience gained from investigation of sites where similar activity has occurred. Statistical analysis of
collected data is useful as guidance when judging ordhance density, but the data required for reliable
analysis are rarely obtainable. Similarly, the identity of the ordnance items that are found during
sampling may help to characterize the type of ordnance within an area but also rarely is complete
enough to accurately identify the true nature of the contamination.

2.5.1 Overall Evaluation of OE Contamination

There are three major divisions of sites that will be evaluated for OE contamination. These sites
include: Small arms areas, ORS areas, and UXO areas. This grouping was developed based on the
results of the EE/CA Phase 1l field investigation.

2.5.1.1 Small Arms Areas

There were nine sampling areas across the site where the presence of small arms were observed.
These areas were generally used for military maneuvers and small arms firing ranges. The location
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and type of ORS found in these areas (e.g., cartridges, M-1 clips, small caliber tracer rounds) is an
indication of the dispersed nature of activities where these items were found. As a result, there is little
hazard associated with the items found in the small arms investigation areas. However, hazardous OE
items may have been used sporadically at any location at the former CCATF.

2.5.1.2 ORS Areas

There were nine sampling areas where ORS was recovered. Four areas within the park include one
former grenade range and three ordnance impact areas. The five areas outside the park include two
possible former grenade ranges, and three former impact areas. Items found at these sites include
fragments from hand grenades, 2.36-inch rockets, M9 rifle grenades, several types of practice and live
mortars, and other miscellaneous fragment items. Even though no UXOs were found at these sites, the
fragments found at some of the sites were indicative of high order detonations. These sites have a
moderate potential of containing live UXO.

2.5.1.2.1 At some of the ORS sites, most of the items found were practice items. Although no items
containing explosives were found, there is a potential for items with minor explosive charges to be
buried at some of these sites. These items with minor explosive charges may be hazardous to people
who may find and mishandle the item.

2.5.1.3 UXO Areas

UXO was recovered from two areas. Both were outside Croft State Park, One area was an impact
range for several types of munitions including mortars, 2.36-inch rockets, M9-rifle grenades, and hand
grenades. Most of these items contained high order explosives and were blown in place. This area
contains the highest risk seen at the former CCATF. The second area, south of the park, contained one
UXO item (a M9 HEAT rifle grenade) and no other fragments or scrap.

2.6 SiteStats

After the site investigations were completed, and the investigation area was determined, the SiteStats
software program, developed by Quantitech, was used to determine the density of ordnance within the
areas where ordnance was found. The resuits of the SiteStats analyses are provided in Appendix E.
Table 2-4 summarizes the site stats data including the the sector, the ordnance density, and the alpha
and beta values.
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Table 2-4. SiteStats Results

Sector SiteStats Ordnance Density (Items /aq fi) Alpha Value Beta Value
10A 0=00 0.3666 1.0000
10B 0=00 1.0000 0.3506
10C 0=00 1.0000 0.4444
10D 0=00 1.0000 0.5538
11A 0=00 1.0000 0.6031
11B 0=00 1.0000 0.2510
11C 0=00 1.0000 0.2665
11D 0=00 1.0000 0.6000
12A 1.30E-03 0.4708 1.0000
12B 0=00 1.0000 0.2681

Note:  Alpha Value is the probability of concluding that the sector is nonhomogeneous when it is homogencous.
. Beta Value is the probability of concluding that the sector is homogeneous when it is nonhomogeneous.

SiteStats Ordnance Density is calculated by the SitcStats program.
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3.0 Development of Ordnance Operable Units

The definition of the investigation areas was based primarily on prior military use of the areas and
knowledge gained from previous investigations, interviews, and archive searches. To facilitate the
EE/CA analysis, however, the sites must be subdivided into OOUs.

3.1 Selection Criteria

OOUs are used to divide a site into distinct units for analysis. The purpose of this division can be to
facilitate either the investigation or the evaluation of risk reduction aliernatives. The units may be
defined by common site characteristics, the nature and extent of contamination, similar past land use,
current ownership, or current and potential Jand use.

3.1.1 Common Site Characteristics

Common site conditions may include geography, topography, soils, geology, or ecology. Geography
and topography may affect the degree to which the area is accessible to the human population.
Decreased accessibility could mean a decreased overall risk to the population. In addition, decreased
risk due to geography or topography-limited access would be permanent.

3.1.1.1 The nature of the geology and soils may affect the depth to which OE may be buried. In areas
with thick soft soils, OE may be buried to several feet. Burial depth would affect the excavation
methods used in removal actions. Deep burial may decrease the risk to the public and the need for
removal actions. In areas where the soil is thin or absent, OE wili lie near the surface. Most areas at
the site do not have a soil thickness greater than 2 fi. Rock was generally encountered at the sarnple
grid areas within 4 inches of the surface to approximately 2 ft in depth.

3.1.2 Nature and Extent of Contamination

The nature of the contamination will affect the type of risk reduction alternative selected. In the case of
the former CCATF Phase II investigation, the OE contamination includes small arms, mortars, hand
grenades, rifle grenades, and 2.36-rockets, Areas that were used as targets for large-sized ordnance
may require special consideration. No CWM is known to exist at the site.

3.1.2.1 Areas that, in general, have a low probability of containing OE should be grouped together
because the low probability will affect the recommendation of the selected risk reduction alternative.
Areas that have a history of OE discovery should similarly be grouped.
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3.1.3 Similar Past Land Use

The historical use of an area is related to the likelihood of encountering contamination. Areas used as
observation sites or as staging areas would by unlikely to contain residual OE. Areas that were heavily
used as target areas, however, would have a high probability of containing residual OE and should be
grouped together.

3.1.4 Current Ownership

The current ownership of an area affects primarily the implementability of certain risk reduction
alternatives. Publicly owned land often can be more easily investigated and cleared than privately
owned land. Implementing risk reduction alternatives on land owned by the state government may be
more implementable than land owned by individuals, although the degree of implementability may not
be significant.

3.1.5 Current and Potential Land Use

Current and potential land use can affect potential exposure to OE. Areas that are currently used for
recreational purposes by the public and areas that are likely to have high public usage should be given
special consideration and probably defined as a distinct OOU,

3.1.6 Public Accessibility

One of the most important factors defining the degree of risk presented by an area is the potential for
access by the public. Accessibility is related to many of the other selection criteria. Land uses that are
heavily oriented to the public will result in a high level of potential exposures. Areas difficult to access
by the public will result in low probability of petential exposures.

3.2 Definition of EE/CA O0OUs

To facilitate the evaluation of risk reduction alternatives for the Phase II EE/CA, four additional
OO0Us (O0U9 through O0U12) were identified based on the similarity of previous site activity, type
of land ownership (private or public), and remedial requirements. Each of the four OOUs were
subdivided into sectors based on their geographical locations (see Figure 3-1). Table 3-1 presents a
summary of the characteristics defining each OQQU and its corresponding sectors.
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Teble 3-1. Summary of OOU Characteristics (Page 1 of 6)

Ordnance Operabie Unit (QOU)
003 o0ouU9 o0uUl10 ooul1 0o0uU12

Selection Criteria {9A through SH) (10A through 10D) {11A through 11D) (12A and 12B)

Site Characteristics

Geography Foothills area of Foothills area of Foothills area of Foothills area of Foothills area of
the Blue Ridge the 3hue Ridge the Blue Ridge the Blue Ridge the Blue Ridge
Mountains. Mountains. Mountains. Mountains. Mountains.

Topography Moderately hilly with | Varies frem fairly flat to] Moderate to steep hills | Varies from flat to Moderate to steep hills
some flat areas. moderately hilly. with creek/river vaileys. | moderately hilly. Sector| with creek/river valleys.

11B contains a
moderately steep creek
valley.

Soils Thick saprolitic and Thick saprolitic and Thick saprolitic and Thick saprolitic and Soils are primarily
clayey soils, normally | clayey soils, normally | clayey soils, normally | clayey soils, normally | saprolitic and clayey,
derived from granitic derived from granitic derived from granitic derived from granitic normally derived from
igneous or micaceous | igneous or micaceous | igrieous or micaccous | igneous or micaceous | granitic igneous or
metamorphic rocks. metamorphic rocks. In | metamorphic rocks. In | metamorphic rocks. micaceous metamorphic

localized areas mixed
alhivial sediments
predominate.

localized areas mixed
alluvial sediments
predominate.

rocks. In localized areas
mixed alluvia] sediments
predominate.
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Table 3-1. Summary of QQU Characteristics (Page 2 of 6)
Ordnance Operable Unit (QOU)
00U3 oou9 0o0U10 00U 0o0U12
Selection Criteria (9A through 9H) (10A through 10D) (11A through 11D) (12A and 12B)
Vegetation Varies from land- Sectors vary widely: Sectors vary: Sectors vary: 12A - Thick vegetation
scaped yards to small 9A - Clear to lightly 10A and 10B - Moderate{ 11A - Moderate woods | consisting of trees and
wooded areas. wooded areas. te heavy woods and and underbrush. underbrush.
thick underbrush.,
9D, 9E, 9F & 9H - 11B - Clear to lightly 12B - Moderately thick
Moderate woods and 10C and 10D - wooded areas. vegetation (trees and
underbrush, Moderate woods and underbrush).
underbrush. 11C - Heavy woods and
o 9B and 9C - Heavy thick underbrush.
woods and thick
underbrush. 11D - Golf course;
manicured grass areas
9G - Residential lawn alternating with wooded
grass mixed with areas,
moderately dense forest,
Public Accessibility Privately owned. 9A through 9E - 10A through 10D - 11A, 11B, 11C - 12A - Privately owned.
Casuaj public entry. Publicly owned state Publicly owned state Privately owned. Leased as a hunting
park land. Hosts park land. Hosts Casual public entry. property.
approximately 100,000 | approximately 100,000 12B - Privately owned.
visitors per year, visitors per year. 11D - Golf Course has | Casual public entry.
an estimated 25,000
SF through 9H - visitors per year.
Privately owned.
Casual public entry,

p/fudsicrofi9?/d-eeca-h  11725/97 QST Environmentai Inc.
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Table 3-1. Summary of OQU Characteristics (Page 3 of 6)
Ordnance Operable Unit (OOU)
o0U3 oovue O0u1) 0011 oou12
Selection Criteria (9A through 9H) (10A through 10D) (11A through 1{Iy) {12A and 12B)
LAND USE
Past Use Practice Grenade Range.| 9A through 9H - 10A and 10B - 11A, 11B and 11C - 12A - Impact range for
Various Small Arms Areas used for training | Areas used for training | live high explosive jtems.
Ranges. maneuvers. maneuvers.
12B - Suspected area of
10C - Areas used for 11D - Suspected training maneuvers.
training maneuvers and | Grenade Range.
possibly as a mock
village.
10D - Practice Grenade
Range.
Present Use Residential. 9A through 9E - 10A through 10D - 11A - Industrial 12A - Privately owned.
Recreation including Recreation including property. Parts are residential and
hiking, wildlife hiking, wildlife parts arc leased as a
observation, picnicking, | observation, picnicking, | 11B - Privately owned bunting property.
and horseback riding, and horseback riding. field used for grazing.
12B - Residential.
9F through SH - HC - Privately owned

Privately owned, some
residences.

mostly wooded property.

11D - Active golf
course.,
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Table 3-1. Summary of OOU Characteristics (Page 4 of 6)
Ordnance Operable Unit (OQU)
00U3 oouU9 o0u10 oou11 00U12
Selection Criteria (9A through 9H) (10A through 10D) (11A through 11D) (12A and 12B)
Potential Residential. 9A through 9E - 10A through 10D - 11A - Industriat 12A - Residential and
Future Use Recreation including Recreation including property. leased as a hunting
hiking, wildlife hiking, wildlife property.
observation, picnicking, | observation, picnicking, | 11B - Privately owned.
and horseback riding. | and horseback riding. 11C - Privately owned. | 12B - Residential.
9F through 9H - 11D - Golf course with
Residential. potential for additional
w construction.
-~F
p/fuds/crofi97/d-eeca-h  11/25/97 QST Environmental Inc.
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Table 3-1. Summary of OOU Characteristics (Page 5 of 6)

Ordnance Operable Unit (OOU)
o0U3 oou9 00U10 QovuI1 0o0u12

Selection Criteria (9A through 9H) (10A through 10D) (11A through 11D) (12A and 12B)

NATURE AND EXTENT OF PRESENT CONTAMINATION

Ordnance ORS from hand Small arms projectiles. | ORS from hand ORS from hand 12A - Fragments of and
grenades, rifle grenades, grenades, rifle grenades,| grenades, rifle grenades, | live UXOs including M9
and rockets. rockets, land mines, rockets, mortars, and Rifle Grenades, 2.36"

mortars, flares, and small arms projectiles. | rockets, Practice M6A3
small arms projectiles. Rifle Grenade, M11
Practice Rifle Grenade,
and Mk IT Hand
Grenades.
12B - Live M9 Rifle
Grenade.

UXO Density Estimated at 0.778/acre | No UXO found. None | No UXO found. No UXO found. 12A - Estimated at 57
based on data obtained | anticipated. Estimated at 0 to 18 Estirnated at 0 to 7 UXOs/acre based on
during clearance by UXOs per acre (based | UXOs per acre (based | results of field
HFA. on analogy to OOU12B)/ on analogy to OQU12B) | investigation.

12B - Estimated at 8.6

UXOs/acre based on

tesuits of field

investigation.
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Table 3-1. Summary of OOU Characteristics (Page 6 of 6)
Ordnance Operable Unit (OOU)
00U3 oou9 oou10 O0U1} o0u12
Selection Criteria (9A through 9H) (10A through 10D) (11A through 11D) {12A and 12B)
CURRENT OWNERSHIP | Privately owned. SA through 9E - 10A through 10D - 11A, 11B, 11C - 12A and 12B - Privately
Publicly owned state Publicly owned state Privately owned, owned.
land (South Carolina). | land (South Carolina).
11D - Privately owned
9F through 9H - golf course,
Privately owned,
PROPERTY Property is privately 9A through 9E - 10A through 10D - 11A through 11D - 12A and 12B - Privately
OWNERSHIP/ managed, Publicly owned and Publicly owned and Privately managed managed property.
MANAGEMENT managed (State of South | managed (State of South | property.
Carolina) Carolina)
9F through 9H -
Privately managed
property.
Source: QST, 1997,
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3.2.0.1 The grouping of sectors into OOUs was based on the actual findings during the EE/CA
investigation. A list of the items found during the investigation by OOU and a description of the type
of activity the findings indicate is presented in Table 3-2.

3.2.0.2 O0U9 was defined primarily by the presence of small arms at investigation grids. OOU10
was defined primarily by the presence of ORS from mortars, grenades, and rockets within the Croft
State Park boundaries. OOU11 was defined primarily by the presence of ORS from expended mortars,
grenades, and rockets outside the Croft State Park boundaries. QOU12 includes all the locations where
live UXO was found. Live UXO was found only outside the park. One previous OOU (OQU3) was
revisited to determine the extent of potential OE contamination throughout the Wedgewood
Subdivision.

3.2.1 O0OU3 - Wedgewood Subdivision

OOU3 was previously investigated as part of the Camp Croft Phase [ EE/CA investigation. This OOU
was revisited during the Phase II investigation to determine if additional areas within the Wedgewood
Subdivision may require clearance. USACE-CD requested additional investigation in this high use
(residential) area.

3.2.1.1 The OQUS3 investigation area included approximately 46 acres that comprise the entire
Wedgewood Subdivision (see Figure 3-2). OOU3 is located in an area that was formerly used as a
practice grenade range. The grenade fragments found were primarily from practice grenades that
formerly held black powder charges. The field team identified 2.36-inch rocket fragments on the
northwest side of the investigation area (adjacent to the golf course). This may have been overshoot
from another local firing range.

3.2.1.2 Human Factors Applications Inc. (HFA), performed an NTCRA in the OOU3 area that was
delineated in QST's Camp Croft Phase ] EE/CA report (ESE,1996a). During their investigation, HFA
performed a complete clearance within the previous OOU3. A total of seven live Mk I Fragmentation
Grenades were found during the NTCRA investigation. The total HFA investigation area was
approximately 3.0 acres. The resulting ordnance density found by HFA is approximately 2.68 UXOs
per acre. The HFA sample area is included in Figure 3-2.

3.2.1.3 OO0U3 is owned by local residents. Permission for clearance operations must be obtained by
all land owners prior to commencement of field activities. This OOU is primarily landscaped, with
some forested areas. QST was not made aware of any future development plans for this QOU.

p/fuds/croft9?id-eeca  11/25/97 3-10 QST Environmental Inc.




Former CCATF EE/CA
Table 3-2. Sample Recovery From Former CCATF Phase Il EE/CA Investigation (Page 1 of 6)
Indication
Depth High Explosive] Grenade | Small Arms | Rocket/Mortar
Sector ID{ Grid ID Description {in) UX0O Activity Activity Activity Activity Other
3 A34-2 12.36" Rocket Frag 6 X X
Unidentified ORS (4) 3-6
3 A34-5 (Mk I Grenade Parts 6 X
Mk I Grenade Parts (4) 1-14 X
9A _|A5-6 _ [30 Cal Cartridge Casings (2) 1&3 ,
9B |A7e-1 (Rifle Flare 2 X
30 cal Cartridge Casing (12) 2-6 X
w 30 Cat Cartridge 3 X
- 30 Cal Stripper Clip 6 x
M1 Clips (3) 14 X
Stripper Clip 3 X
9C _ |A37a-2 [30 Cal Cartridge (27/t2%) 0-1 X
9C [24-1 30 Cal Cartridges (3) 1-2 X
9C [24-2 |30 Cal Cartridge 3 X
30 Cal Ammo 3 X
9D  [5-1 30 Ca Bullets (9) 3-14 X
Empty Flare Casing 4 X ]
9E  |65-1 30 Cal Cartridge Casing 8 X
9F |A7b-1 [37mm APT with Tracer Expended 16 X
piuds/crofty7/d-eeca-h  11/25/97 QST Environmental Inc.
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Table 3-2. Sample Recovery From Former CCATF Phase I EE/CA Investigation (Page 2 of 6)
Indication
Depth High Explosive] Grenade | Small Arms | Rocket/Mortar
Sector ID| Grid ID Description (in) UXo Activity Activity Activity Activity Other
9F |ATb-2 [MI Stripper Clip 9 X
M14 Clips (4) 4-11 X
9F |A7d-1 |30 Cal Cartridges (3) na X
30 Cal Clips (3) na X
Grenade Ring na X
9F AB4 |30 Cal cartridges (4) 3-7 X
w M-1 Clip 2 x
2 9G__ [A32-5 |Nonc Found
9G__ |A32-6 |30 Cal Cartridge 2
9H |Al6-1 iM-1 Clips {3) 23 X
9H [A16-2 |4 ca. 30 Cal Cartridge Casings 2 X
M-1 Clip 2 X
10A  |A3-1 Rifle Grenade Debris 2 x X
2.36" Practice Round 4 X Inert
Land Mine Debris (2) 1&2 X
10A |A3-3_ {30 Cal Cartridge Casing 2
10A  [8-b-1 |M-1Clip 6
10A 1273 [M-1 Clip 1
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Table 3-2. Sample Recovery From Former CCATF Phase Il EE/CA Investigation (Page 3 of 6)
L Indication
Depth High Explosive] Gtenade | Small Arms | Rocket/Mortar
Sector ID| Grid ID Description (in) UXo Activity Activity Activity Activity Other
10A  [27-3  |Hlumination Pop-up Flare (expired) o X
[Empty 60mm Mortar [ilumination Candle 5 X
Empty Grenade 5 X
10A  )39-] 30 Cal Cartridge Casing 6 X
M-1 Clips (2) 9 X
I0A  [39-2  |M-1 Clip 5 X
10B  [86-1 M-14 Magazine 1 X
w 10B  [86-2 Grenade Spoon 3 X x
o 10B 1863 |30 cal Cartridge Casings (2) 3&7 x
60mm Mortar Tailfin 2
60mm Target Practice Mortar 2) 16&20
Grenade Pull Ring 13 X
10C _ |412-2 MK I Practice Grenade Scrap 6 X
10D |38b-! |Grenade Frag (2) 1&5 X
Grenade Top/Old WP 4
M-1 Clip 6 x
11A 461 Grenade Top 9 X x
60mm Mortar Expended 18 x
Pifudsicroft97id-eeca-h 1112597 QST Ervironmental Inc.




1403

Former CCATF EE/CA
Table 3-2. Sample Recovery From Former CCATF Phase I EE/CA Investigation (Page 4 of 6)
Indication
Depth High Explosive; Grenade | Small Arms | Rocket/Mortar
Sector ID| Grid ID Description (in) UX0 Activity Activity Activity Activity Other
11B 712 Grenade Spoon 17 x X X
30.06 Shells (%) 4-21 X
M-1 Clips (3) 6-21 x
1B |713 30.06 Shells (2) 9-11 X
M1 Clips () 2&3 X
1B (714 (8 each30.06 Casings 1 x
M-1 Clips (2) 1&8 x
HC  |30-2 M9 Rifle Grenade Scrap 13 X X
11D [29-1 Practice Grenade 3 X
124 |36-1 Grenade Spoon 6 X
M9 HEAT Rifle Grenade 7&11 X X X
2.36" Rocket Motors (2) 6 X X
2.36 Cone Frag (2) 9&20 X
2.36 scrap 13
Unidentifiable Frag 4 X
12A {362  |Grenade Spoon 12 x X
M9 Frag (5) 7-11 x
M9A1 Rocket Grenade 6 X X
2.36" Cone Frag (4) 3-11 X
2.36" Fin Frag 9
12A 1561  |M11 Practice Rifle Grenade 1
M6 Cone Scrap 7 X X
p/fudsicrofi97/d-eeca-h  11/25/97 QST Environmental Inc.
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Table 3-2. Sample Recovery From Former CCATF Phase IT EE/CA Investigation (Page 5 of 6)
Indication
Depth High Explosive|] Grenade | Small Arms | Rocket/Mortar
Sector IDj Grid ID Description (in) UX0 Activity Activity Activity Activity Other
M6 Frag 2 X X
M? Frag 11 X X
M9 HEAT Rifle Grenade 1 X X X
Practice M6A3 Rifle Grenade 2 X X
2.36" Rocket Cone Scrap 2 X
- 12A (562 M9 HEAT Rifle Grenade 21 X X
t': 124 742 M9 Tail Assembly (37) 1-10 X
2.36" Scrap (3) 6-10 X X
12A (743 M9 Scrap - (Tail Assembly) (63) 1-11 X x
124 |A31-1 M9 Al Rifle Grenade (5) 3-21 X x X
M9 Scrap - (Tail Assembly) (141) 1-31 X X
Mk 1 Hand Grenade (2) 9-21 X X X
MK Il Hand Grenade Scrap 3-11 X X
2.36" Scrap 6 X X
12A [(A31-2 [M9 Al Rifle Grenade (3) 2-3 X
M9 Al Rifle Grenade Booster 7 X X
M9 Scrap - (Tail Assembly) (32) 1-17 X

phuds/croft97/d-eeca-h  11/25/97 QST Environmental Inc.
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Table 3-2. Sample Recovery From Former CCATF Phase Il EE/CA Investigation (Page 6 of 6)
Indication
Depth High Explosive] Grenade | Small Arms | Rocket/Mortar
Sector ID| Grid ID Description (in) UxXo Activity Activity Activity Activity Other
12A° |A31-2 |Mk 1l Hand Grenade 4 X X X
2.36" Rocket 5 x X
2.36" Scrap (3) 3-13 x
12A |A32-1 [30.06 Casing Debris 17 x
2.36" Rocket Debris (6) 4-18 X X
40mm Casing Debris 8
12B  JA10-2 |M9 Rifle Grenade 4 X X X

Source: QST, 1997.
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3.2.2 OOU9 - Small Arms Areas

O0U9 comprises approximately 1,036 acres including 306 acres inside Croft State Park and 730 acres
outside of Croft State Park. This OOU includes areas where only items from small arms fire were
found during the Phase II EE/CA investigation. OOU9 is subdivided into eight sectors based on their
physical location. Sectors A through E were located inside the park, Sectors F through G were located
outside the park boundaries. All the sectors included in OOU9 are presented in Figure 3-1. Items
found in OOU9 include 30 caliber cartridges, empty flare casings, M-1 clips, 37-mm APT, M-1
Stripper Clip, and a grenade ring. All items found were generally associated with small arms fire.

3.2.2.1 The hazards associated with the items found are very low. All items found were less than
16 inches deep. Most items were found less than 8 inches deep.

3.2.2.2 Sector 9A includes approximately 129 acres on the west boundary of Croft State Park near
Fairforest Creek. Sector 9B includes approximately 127 acres on the south boundary of Croft State
Park and south of Fairforest Creek. Sector 9C includes approximately 35 acres inside the park east of
the intersection of Dairy Ridge Road and the entrance to Croft State Park. Sector 9D includes
approximately 7 acres on the north boundary of Croft State Park, to the east of Dairy Ridge Road.
Sector 9E includes approximately 8 acres on the north boundary of Croft State Park, to the west of
Dairy Ridge Road. Sector 9F includes approximately 691 acres immediately south of Croft State Park.
Sector 9G includes approximately 6 acres north of Croft State Park and north of Dairy Ridge Road
immediately southwest of the intersection between Dairy Ridge Road and State Highway 295, Sector
9H includes approximately 33 acres west of Croft State Park along State Highway 130.

3.2.2.3 OOU Sectors 9A through 9E are administered by the South Carolina Parks Department. All
activities related to ordnance clearance and investigation will require coordination with park personnel.
These sectors are located in forested areas that may contain endangered plant species. Even though
endangered species were not found during the field effort, care must be taken to verify future
investigation areas are not habitats for endangered species.

3.2.2.4 OOU9A through 9E are located in Croft State Park, The park receives approximately
155,000 visitors per year. This number has been steadily decreasing over the last few years due to the
closing of portions of the park for ordnance investigations. As of late February 1997, only 18,000
visitors had entered the park in 1997. It is estimated that only 54,000 visitors entered the park in 1996.
With a reduction of UXO activity it is estimated that approximately 100,000 may visit the patk this
year. An estimated increase by 2,000 people per year may be expected once the UXO investigations
and clean up are completed.
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3.2.2.5 00U Sectors 9F through 9H are owned by local residents. Permission for clearance
operations must be obtained by all land owners prior to commencement. OOU sectors 9F and 9H are
located in areas with a moderate density of trees and underbrush. QQU9G is in a residential area with
lawn mixed with moderately dense forest.

3.2,2.6 As OOU9F and 9H are privately owned and undeveloped, it is estimated that less than 100
individuals per year visit these properties. There are few recreational activities other than hiking,
which occurs on these properties. OOU9G is privately owned and a portion of the property is
moderately forested.

3.2.3 OOU10 — Grenade, Mortar, and Rocket Scrap Found in Park

OO0U10 includes 210 acres of Croft State Park where ORS was found during the Phase I1 EE/CA
investigation. OOU10 is subdivided into four sectors based on their physical location. Sector 10A
includes approximately 157 acres in the northwest corner of the Croft State Park (see Figure 3-3),
Sector 10B includes approximately 37 acres in the northeast corner of Croft State Park (see

Figure 3-4). Sector 10C includes approximately 11 acres along the entrance road to the park on the
east side of Croft State Park (see Figure 3-5). Sector 10D includes 5 acres located near Dairy Ridge
Road on the western side of the site (see Figure 3-6). The property within OQU10 is administered by
the South Carolina Parks Department.

3.2.3.1 OOU Sector 10A is located in an area previously used for training maneuvers. Along with
fragments from rifle grenades, land mines, hand grenades, mortars, pop-up flares, and an intact 2.36-
inch practice rocket, evidence indicates a dispersion of small arms throughout the area. There is at
least one observation bunker located in sampling area A3 (within this sector). Part of this area is an
archaeologic site, consisting of a soapstone quarry; therefore, care must be taken during investigations.
Permission for clearance operations must be obtained by the local archeological society.

3.2.3.1.1 OOU Sector 10B is also located in an area formerly used for training maneuvers. Items
found at this site include 60-mm mortar fragments, practice mortars, grenade spoon, along with small
arms scrap.

3.2.3.1.2 OOU Sector 10C is located in an area where a practice grenade was found, This is most
likely from the remains of an individual military practice maneuver. QOU10C is located in a portion
of OOUI1A from the Phase I EE/CA investigation. This area was revisited due to interviews pointing
out that this specific area was used as a mock village for mortar, rifle, and hand grenades. The finding
of the grenade may indicate the proximity of the mock village.
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Former CCATF EE/CA

3.2.3.1.3 OOU Sector 10D is in an area formerly used for live grenade practice. Items found at this
site indicated signs of high order detonations. The area is marked by a large embankment on the north
side of the entrance road where it appears the troops set up to fire at targets located inside the
embankment. Small arms were also found in this area. The entrance road to this site is a proposed trail
which will, in the future, bring many visitors into this area. |

3.2.3.2 The EE/CA sampling indicated that the entire OOU contains significant amounts of ORS. The
ORS is indicative of high order detonations in most of the sampled grids. Practice rounds found during
the investigation may also contain small charges that could create a hazard to someone finding the item
and mishandling it. All fragments of ordnance items found were less than 20-inches deep with most
items less than 1 ft deep.

3.2.3.2.1 All sectors within QOU10 were within the park area. These areas were heavily forested.
The undergrowth in these areas is not dense due to the thick canopy.

3.2.3.2.2 The Camp Croft State Park receives approximately 155,000 visitors per year. This number
has been steadily decreasing over the last few years due to the closing of portions of the park for
ordnance investigations. As of late February 1997, only 18,000 visitors had entered the park in 1997.
It is estimated that only 54,000 visitors entered the park last year. With a reduction of UXO activity it
is estimated that approximately 100,000 may visit the park this year. An estimated increase by 2,000
people per year may be expected once the UXO investigations and clean up are completed.

3.2.4 O0U11 — Grenade, Mortar, and Rocket Scrap Found Outside Park Area

OOUL11 includes 87 acres outside of Croft State Park where ORS was found during the Phase II
EE/CA investigation. OOU11 is subdivided into four sectors based on physical location. Sector 11A
includes approximately 25 acres west of Croft State Park on the west side of Whitestone Road (see
Figure 3-7). Sector 11B includes approximately 31 acres north of Croft State Park and southeast of the
intersection between Route 295 and Henningston Road (see Figure 3-8). Sector 11C includes
approximately 17 acres northwest of Croft State Park on the east side of Kelsey Creek Road and
northwest of the intersection of Cedar Springs Road and Huntington Drive (see Figure 3-9). Sector
11D includes 14 acres on the Cotton Club Golf Course north of the Wedgewood Subdivision. OOU 11
is privately owned by local residents or commercially (see Figure 3-10).

3.2.4.1 OOU Sector 11A is in an area previously used for training maneuvers. The top of a grenade
and a 60-mm practice mortar {expended} were found at this site.
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3.2.4.1.1 OOU Sector 11A is owned by Carolina Bowater Corporation. Permission for clearance
operations must be obtained by the owner prior to beginning any field activities. This QQU sector is
currently forested. QST was not made aware of any development plans for this QQU sector.

3.2.4.1.2 OOU Sector 11B is in an area formerly used for training maneuvers. Items found at this site
include small arms and a grenade spoon (fragment). This area is included in OOU 11 due to the
existence of the grenade fragment.

3.2.4.1.3 OOU Sector 11B is owned by a local resident. Permission for clearance operations must be
obtained by the owner prior to beginning any field activities. This OOU sector is currently open field
used for grazing. QST was not made aware of any development plans for this QOU sector.

3.2.4.1.4 OOU Sector 11C is in an area where M9 rifle grenade fragments were found. This is most
likely from training activities. QOU11C is in a residential area adjacent to Kelsey Creek where
ordnance items were allegedly found prior to QST's investigation.

3.2.4.1.5 OQU sector 11C is privately owned and is undeveloped, moderately wooded property. QST
was not made aware of any development plans for this OOU sector

3.2.4.1.6 OOU Sector 11D is in an area suspected as a grenade range. Other types of ordnance have
allegedly been found in this area in the past, but were not found during our investigation.

3.2.4.1.7 O0U sector 11D is privately owned and is developed for use as a golf course. Some of the
area is wooded and may require investigation. The open fairways have already been modified and
graded, thus the likelihood of finding UXOs in this area would be reduced. Forested areas remain
within this OOU. These areas may require further investigation and/or remediation. QSTwas not made
aware of any further development plans for this OOU sector. However, their is the possibility that new
sand traps, greens, ponds, and other structures may be added or built in the future.

3.2.4.2 The EE/CA sampling indicated that the entire OOU11 contains significant amounts of ORS.

The ORS is indicative of high order detonations in most of the sampled grids. Practice rounds found

during the investigation may also contain small charges that could create a hazard to someone finding
and mishandling the item. All fragments of ordnance items found were less than 20 inches deep with
most items less than 1 ft deep.

3.2.4.2.1 As OOUI11 is privately owned and undeveloped, with the exception of Sector 11D, it is
estimated that less than 100 individuals per year will visit these properties. There are few recreational
activities other than hiking, which occurs on these properties. There are approximately 25,000 visitors
per year 1o the golf course.
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3.2.5 00U12 — UXO Areas Outside Park Area

00U 12 includes 94 acres outside of Croft State Park where live UXOs were found during the Phase II
EE/CA investigation. Q0U12 is subdivided into two sectors based on physical location. Sector 12A,
includes approximately 78 acres north of the Croft State Park on the southeast of the intersection
between Dairy Ridge Road and State Route 295. (see Figure 3-11). Figure 3-12 shows OOU Sector
12A and the grids completed in association with the historical aerial photograph taken in 1944. Sector
12B includes approximately 16 acres located south of Croft State Park and west of Forest Mill Road
(see Figure 3-13). Figure 3-14 shows OOU Sector 12B and the grids completed in association with the
historical aerial photograph taken in 1944,

3.2.5.1 Based on historical photographs, maps, and interviews, OOU Sector 12A is in an area
suspected of being an impact range for high explosive items. Items identified at this site were both
fragments and UXO. These items included M9 rifle grenades, 2.36-rockets, practice M6A3 rifle
grenade, M11 practice rifle grenade, and Mk II fragmentation hand grenades.

3.2.5.1.1 OOU Sector 12A is owned by local residents. The investigation to determine the total extent
of the contaminated area was hindered as ROE was not given to all the originally proposed
investigation areas at the time of the field event. Permission for clearance operations must be obtained
by land owners prior to beginning field activities. This OOU sector is primarily open field with brush
and some forested areas. QST was not made aware of any development plans for this OOU sector.

3.2.5.1.2 OOU Sector 12B is in an area that may have been used for training maneuvers. The only
UXO found at this site was an M9 rifle grenade. The lack of any other type of fragments indicates this
area was sparsely used.

3.2.5.1.3 OOU Sector 12B is owned by a local resident. ROE to the entire originally proposed
investigation area was not obtained prior to completion of the field effort. As a result, additional
investigation at areas identified on historical photograph locations may be warranied once additional
ROE is obtained. Permission for further investigation and clearance operations must be obtained by the
landowner prior to beginning any field activities. This OOU sector is currently forested. QST was not
made aware of any development plans for this OOU sector.

3.2.5.2 The EE/CA sampling indicated that OOU12 contains significant amounts of UXO and ORS.
The ORS and UXO is indicative of high order detonations in most of the sampled grids. Practice
rounds found during the investigation may also contain small charges that could create a hazard to
someone finding and mishandling the item. All fragments of ordnance items found were less than
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21 inches deep at OOU 12A and at 4 inches deep at OOU12B. Most items were found less than 1-ft
deep.

3.3 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 this EE/CA, the streamlined risk evaluation will focus on the specific problem
that the risk reduction action is intended to address.

3.3.1 Assessment of Applicable or Relevant and Appropriate Requirements

ARARs are defined as:
“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 Code of Federal Regulations (CFR) 300.5].

3.3.1.1 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 relative to a regulated area. Action-specific ARARs control or restrict
particular types of remedial actions selected as alternatives for site cleanup.

3.3.1.2 There are no chemical-specific ARARs applicable for the remediation of sites contaminated
with OE. Location- and action-specific ARARSs applicable for the remediation of the former Camp
Croft are presented in Table 3-3.

3.4 No Further Action Areas

During the 1993 ASR and subsequent investigations, no evidence to indicate the possible presence of
UXO was uncovered in any of the QOU9 locations. The only OE related materials found were small
arms scrap in small quantities that have been determined to be little or no threat to human health or the
environment. Because of the low likelihood of a hazard existing at this area, no further action has been
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Table 3-3. Applicable or Relevant and Appropriate Requirements (ARARs) (Page 1 of 2)

Activity ARAR Citation Applicability or Relevance
Action-Spexifi
Transportation of COEW Standards applicable to transporters of 40 CFR 263 If OEW is transported offsite for disposal, the
Offsite hazardous waste transporter tnust comply with requirements for
manifesting and recordkeeping.
Worker Safety Occupational Safety and Health Act 29 USC ss. Provides workers with personal protection equipment
(OSHA). 651-678 during all phases of remediation. Provides adequate
protection to the commumity by reducing dust potentially
generated during material excavation and handling
activities.
Safety concepts and basic considerations for USACE Provides workers with safety gnidance to be followed
unexploded explosive ordnance (UXO) 16 Dec. 92 during probing for, excavation, moving, and disposal of
operations. UXO.
Losation-Specifi
Presence of endangered or Endangered Species Act of 1973 as amended 50 CFR 402 Actions which jeopardize species/habitat must be
threatened species or (latest amendment June 1986). Code of 40 CFR 6.302(h) avoided or appropriate mitigation measures taken.
critical habitat of such Laws of South Carolina, Title 50: Ch. 15, 5C11-17, Sec. Offsite actions which affect species/habitat require
species as designated in 50 Species Conservation Act. Heritage Trust's 40(c}, and consultation with DOI, USFWS, NMFS, and/or state
CFR 17, 50 CFR 226, or Elements of Concern; Plants and Animals. 50(d) and (=). agencies, as appropriate, to ensure that proposed actions

50 CFR 227

de 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 3-3. Applicable or Relevant and Appropriate Requirements (ARARs) (Page 2 of 2)
Activity ARAR Citation Applicability or Relevance
National Historic and South Carclina follows federat regulations 36 CFR 60.9 - State Historic Preservation Officer (SHPO) must be
Cultural Resources under National Historic Preservation Act of 36 CFR 800.1 contacted. Integrates requirements of federal laws and
1966; 1906 Antiquitics Act; Archaeological 36 CFR 800.4 regulations dealing with historic propetties including
Resources Protection Act of 1979; and 800.5 historic and prehistoric district sties, buildings,
Archaeological and Historic Preservation ACT 16 USC structures, and objects.
Act of 1974; and Historic Sites Act of 1935. 470-470w-6 -
16 USC
470(b)(2)}(4)
USC 470ii
32 CFR 229 Facility must regulate the excavation of archaeological
W SC Title 60, sites on federal lands,
3 Ch.12, Sec. 60-
12-30

Actions should be avoided that have adverse impacts
associated with the destruction or loss of wetlands and to
avoid support of new construction in wetlands if a
practicable alternative exists.

Source: QST, 1997.

CFR = Code of Federal Regulations,

DOI = U.S. Department of Interior.
NMFS = National Marine Fisheries Service.
RCRA = Resource Conservation and Recovery Act.

Note: Excavation and material handling operations will be conducted in accordance with the OEW/UXO safety specifications described in the U.S. Armmy Corps of
Engineers, Huntsville Division, Safety Concepts and Basic Considerations for Unexploded Explosive Ordnance (UXO0) Operations (revised 16 Dec 92).

SC = South Carolina.
USC = United States Code,
USACE = U.S. Ammy Corps of Engineers.
USFWS = U.S. Fish and Wildlife Service.
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selected for GOU9 (including OQUA, B, C, D, E, F, G, and H) and it will not be considered further
in this EE/CA.

3.5 Recommended Risk Reduction Alternative for QOU3
(Wedgewood Subdivision)

A portion of OOU3 (in the Wedgewood Subdivision) was initially investigated during the Phase 1
EE/CA for the former CCATF. In the original (Phase I} EE/CA report, Clearance for Use was the
recommended remedial alternative for OOU3. This remedial action has been recently completed by
HFA for the area identified in the EE/CA investigation (approximately 3 acres).

3.5.1 As requested, additional grids were investigated in the Wedgewood subdivision. The findings of
the Phase I investigation provide data that support the Phase I EE/CA analysis. The data indicate that
MK II fragmentation hand grenades were used in a larger area than the initial investigation. The
results of the Phase Il investigation of the Wedgewood Subdivision confirmed the need to implement
clearance for use over a larger area. QST also suggested that an additiopal EE/CA analysis would not
be required for the increase in area of OOUS3 as the data collected during the Phase II investigation
supports the selected risk reduction alternative recommended in the Phase I EE/CA analysis.

3.5.2 Therefore, QST recommends clearance for use for the entire Wedgewood Subdivision
(approximately 46 acres). The analysis of the risk reduction alternatives and rationale for selection of
this alternative are presented in the Phase I EE/CA report. In the Phase I report, the estimated cost to
implement the recommended alternative over 3 acres (the original OOU3) was $131,000. Using the
same cost/acre, QST estimates that "clearance for use" within the entire 46-acre Wedgewood
Subdivision will cost $2,010,000. No further analysis will be presented in this report for O0OU3.

3.6 OECert Analysis

QST performed a risk analysis based on the results of the EE/CA investigation. At the direction of the
USAESCH, QST used the Ordnance and Explosives Cost Effectiveness Tool (OECerr) developed by
Quantitech, Inc. This computer model estimates the risk io the public and the environment from the
presence of OE. The analysis was based on the general site characterization data obtained by QST
during the field effort. The “Sectors” used in the OECerr analysis generally correspond to the areas
where ORS and OE were found during the EE/CA investigation. The small arms areas (OOU9) were
not included in the analysis as the potential for explosive detonation from the items found at those sites
was minimal and as stated in Sec. 3.4., no further action has been recommended. The results of the
OECert analysis are included in the OECerz report (Appendix F).
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3.6.1 Risk Analysis Database

A risk analysis database is included in the OECerr model. The database is divided into two sections;
the site database and the sector database. The site database includes demographic data for the CCATF
area. The sector database provides data concerning the individual sectors, including; sector size,
ordnance density, physical description, biological hazards, and activities. A copy of the data provided
in the database is included in the OECer? report.

3.6.2 Density Estimates

As the first step in the evaluation of UXO contamination at the former CCATF, a numerical analysis
of the sampling data was performed using both SiteStats and spreadsheet calculations. The SiteStats
model was used to calculate the density and probability that a site is homogeneous or nonhomogeneous
based on the sampling data (See Table 2-4). The spreadsheet estimate of total UXOs in each grid { see
totals from Table 34) was calculated by dividing the number of subsurface UXO recovered by the
percent of the total anomalies sampled and adding the number of surface UXO recovered during the
sampling to the total UXO estimate for each grid. The surface UXOs were included in the calculation
because the risk presented by surface UXO is at least as great as the subsurface UXO. For grids where
UXOs were found, the UXO density was calculated by dividing the total UXOs (surface and
subsurface) by the total area of the OOU sector. During the field investigation, UXOs were found at
OO0U12A and 12B only.

3.6.2.0.1. The SiteStats algorithm calculates density and probability of homogeneity/nonhomogeneity
based on only one grid size. At OOU12A there were two different size grids sampled, therefore a
hand calculation was performed to effectively combine the two grid sizes. The SiteStats algorithm
determined that there were 57 UXOs per acre. The spreadsheet-calculated UXQ density was used for
analysis at this O0U.

3.6.2.0.2 Only one buried UXO was found at OOU12B. The SiteStats algorithm determined that there
were zero UXOs per acre. QST used the spreadsheet-calculated UXO density for analysis at this
O0U.

3.6.2.0.3 The densities calculated as stated previously were entered into the OECert model for further
analysis. Analogies were made to OOU12B to determine the point, Jow, and high density estimates for
sites in OOU10 and 11 (see the OECert report in Appendix F),

3.6.2.0.4 Statistical methods were used to determine the low density and high density estimates for
each OOU sector. These statistical methods are included with the data provided in Appendix F. The
resulting densities were used as input factors into the OECert model.
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Table 3-4. Summary of OOU Sector Fieid Dats, Former CCATF Phase || EE/CA Investigation (Page 1 of 3)
UXO Estimate
Anomalies : UXO iems Recovered Gridstats Total Pearcent of
Sector’OOU | Grid Site . Subsurface | UXOs Total Density
1D Number Date Acreage Total Sampled Percent | Subsurface Surface {Per Grid) | {Per Grid} | Anomalles | (UXO/acre)
3 A1 | 21-Jan97 0.06 353 142 40.23 0 0 0 0 0 0.00
3 A34-2 | 16-Jan-97 0.06 83 35 4217 0 0 0 [7] 0 0.00
3 A3-3 | 04-Feb-97 0.06 932 280 30.04 1 0 0 0 0 0.00
3 Asd4 | 23-Jan-97 0.06 13 53 40.46 ] 0 (] 0 0 0.00
3 A5 | 22-Jan97 0.06 330 132 40.00 0 0 0 i) 0 0.00
= (K] 1629 842 3510 [} (1] (] 0 0 0.00
SA AS1 | 13Mar97 0.06 37 il 29.73 0 0 0 0 0 0.00
oA A5-2 T3Mar-97 0.06 9 9 100.00 0 0 0 0 0 0.00
oA AS3 13-Mar-97 0.06 11 K] 100,00 ] 0 0 0 0 0.00
9A ASA 13 Mar-97 0.06 12 iF] 100.00 0 0 0 0 0 0.00
oA A55 17-NMar-97 6.06 37 11 29.73 0 ] 0 ] 0 0.00
oA A5G 17-Mar-97 0.06 21 6 28.57 0 1] 0 0 0 0.00
TOTALS = 038 127 %0 ar.24 (] (1] 0 (1] 0 o0
o8 Afd1 | 24-Jan97 0.23 124 50 40.32 0 0 0 ] 0 0.00
98 ATe1 15-dan97 0.23 105 Az 40.00 1] 0 0 0 0 0.00
TOTALS = 0.45 229 (7] 40.17 0 [ 0 1] [ 000
oC 241 11-Mar-97 0.06 55 17 30.91 0 3] 0 0 ] 0.00
5C 24-2_ | 11-Mar-97 0.06 49 15 30.61 0 0 0 0 0 0.00
w 8 A37a-2 | 29-Janga7 0.23 a5 19 1222 0 0 0 0 0 0.00
é TOTALS = [iKE] 149 L] K7 Wk] 0 (1] (1] 0 0 .00
90 5-1 03 Feb-a7 0.23 51 21 4118 ] 0 0 0 0 0.00
= 023 51 21 a1.13 0 (1] 0 0 (1] o0
[ 651 21-Feb-97 0.23 126 51 4048 ] 0 1] 0 0 0.00
TOTALS = (W) T2 1 20.43 4] ] 1] (] 0 0.00
9F 21 T3 Marg7 0.06 1 1 100.00 0 0 ] [i] 0 0.00
oF ATb-1 27-Jan-97 0.23 37 14 37.64 0 0 0 0 1] 0.00
oF ATb-2 | 27-Jan97 0.23 57 23 40.35 0 0 0 0 0 0.00
o ATb-3 | 26-Jan97 0.23 37 16 4324 0 0 ] 0 0 0.00
oF A7b4 | 28-Jan97 0.3 104 48 46.15 0 0 0 0 0 0.00
o AE1 i7MarG7 | 0406 16 16 100.00 0 0 0 0 0 0.00
L BEZ | 17Mar97 | 0.06 21 6 2857 ] 0 0 0 0 0.00
(3 AB-3 T7-Mar97 0.06__ 5 5 100.00 0 0 0 ] 0 0.00
oF AG4 20-Mar-87 0.06 7 7 100.00 0 0 1] 0 0 0.00
9F ABS5 | 24-Maro7 0.06 7 7 100.00 ] 0 0 0 0 0.00
TOTALS = T.28 07 143 45.97 (] 0 (] (] (] 0.00
A32-5 | 24-Mar-97 0.06 ] B 100.00 0 ] 0 0 0 0.00
oG A326 | 24-Maro7 0.06 12 12 100.00 0 0 ] 0 0 0.00
TOTALS = 0.12 70 20 100.00 (] 0 (] 0 0 0.00
PRuda/cToRO? Ambd wh2
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Table 3-4. Summary of OOU) Sector Fleld Data, Former CCATF Phase Il EE/CA Investigation (Page 2 of 3}

—UXO Estimate
Anomalies UXO ftems Recoversd Gridstats Total | Percentof
SectorlOOU | Grid site | Subsurface | UXOs Total
o Number Date Acreage | Total Sampled Percent | Subsurface Surface {Per Grid) Grid}_| Anomalles | [UXO/acre}
oH A161 | 20Feb97 0.06 10 10 100.00 0 0 0 0 0 0.00
o9H A16-2 | 20.Mar-97 0.06 13 13 100.00 0 0 0 0 0 0.00
TOTALS = 0.12 23 23 100,00 0 ] 0 o 0 0.00
10A 279 04-Feb-07 0.23 143 43 3357 0 0 0 0 0 0.00
10A 27-2 04-Feb-07 0.23 126 42 33.33 0 0 0 [ 0 0.00
10A 273 03-Feb-97 0.23 48 16 33.33 0 0 0 [ 0 0.00
10A 399 13-Feb-97 0.23 47 16 34.04 0 0 0 0 0 .00
10A 392 | 13Febo7 0.23 28 12 4206 0 0 0 C (1] 0.00
10A 40-1 15-Feb 97 0.06 14 14 100,00 0 0 0 C 0 0.00
10A 8b-1 19-Feb-97 0.06 21 9 42,86 0 0 0 0 0 0.00
10A A2-1 11-Feb-97 0.06 175 ) 33.14 0 0 0 0 0 0.00
10A A3 12-Feb-57 0.23 137 56 40,88 0 0 0 0 0 0.00
10A A3 | 19Febd7 0.06 10 10 100.00 0 0 0 0 0 0.00
10A A33 | 20Feb97 0.06 173 70 4045 0 0 0 0 ) D.00
TOTALS = 1.68 922 1 21 3807 0 0 0 0 0 0.00
108 86-1 12.Mar-57 0.06 20 20 100.00 0 0 ] 0 0 0.00
108 862 | 11-Mar-97 0.06 28 9 3214 0 0 (] 0 3 0.00
108 863 | 13.Mar 7 0.06 107 34 31.78 [i] 0 0 0 0 0.00
OTALS = 018 55 63 40.65 0 0 0 0 0 0.00
10C 4la) | F5Feb07 0.23 147 ) 40.14 i 0 ] 0.00
10C 4122 | Feb-07 0.23 95 38 40.00 G 0 0 0 0 0,00
[ TOTALS = 0.45 242 o7 40,08 i 0 0 0 0.00
100 3b-1_| _30-Jan-o7 0.23 56 23 4i.07 0 0 0 0 0 0.00
TOTALS = 0.3 56 P 41.07 0 0 [ 0 0 D.00
11A 46-1_| 06Feb 97 0.23 67 29 4328 0 0 C 0 0 0.00
TOTALS = 0.23 67 29 4328 0 0 0 0 0 0.00
118 711 06-Feb 97 0.23 60 2 36.67 0 0 0 0 C 0.00
118 712 _|_10Febd7 0.23 65 26 40.00 0 0 o 0 C 0.00
118 713 | 10Feb97 0.23 59 26 44.07 C 0 0 0 0 .00
118 714 | 10Febd7 D.23 51 21 41.18 ) ) 0 0 0 0.00
TOTALS = 092 235 95 40.43 0 ) 0 0 0 0.00
11C 30-1 25 Feb07 0.23 5 14 40.00 0 0 0 0 0 0.00
1C 302 | 25Febg7 0.23 ) 12 40.00 0 0 0 0 0 0.00
1C 303 | Z5Feb97 0.06 8 8 100.00 ) 0 0 0 0 0.00
11C 304 | 5Fepo7 0.06 4 4 100.00 0 0 0 0 ] 0.00
TOTALS = 0.58 77 38 49.35 0 0 0 0 0 0.00
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Tabde 3-4. Summary of OOU Sector Field Data, Former CCAFT Phase Il EE/CA Investigation (Page 3 of 3)

11D 251 20-Mar-57 0.06 70 20 100.00 i 0 0 0 (] 0.00
TOTALS = | 0.06 20 20 100.00 ] 0 (1] 1] 1] 0.00
T7A 361 19-Fob-07 0.06 51 21 41.18 7 0 5 5 35 80.55
12A 362 | 20Feb97 0.06 48 20 4167 i 0 2 2 5 40.00
TZA 56-1 24-Feb-97 0.06 K] 18 41.86 7 0 5 5 111 79.63
[P 56-2 | 24-Feb97 0.23 27 1 40.74 1 (1] 2 F] 9.1 10.67
12A 741 03-Mar-97 0.06 35 14 40.00 0 (1] 0 0 (] 0.00
12A 74-2 | 03-Mar97 0.23 120 48 30.00 0 (] 0 0 (] 0.00
12A 743 | 04Mar97 0.23 301 75 74.92 0 0 0 0 (] 0.00
12A 744 | 0O5-Marg7 0.23 740 56 40.00 4 i} 10 10 4.3 43.48
12A A31-1 | O4-Mar87 0.23 1008 152 15.06 7 0 46 a5 46 202.03
12A A31.2 | 05-Mar-97 0.23 481 80 16.63 7 (] 42 42 8.8 182.99
12A Ado1 | 13-Feb-97 0.23 a2 33 40.24 ] 0 0 0 0 0.00
1A 322 | 16Febd7 0.06 57 27 40.30 ] 0 3 5 7a 82.72
TOTALS = T.91 2504 595 73.76 pi] ] 117 197 14 57.29
128 A10-1 | 19-Mar97 0.06 23 i 47.83 0 0 0 0 0 0.00
1728 A10-2 | 19-Mar-97 0.06 10 10 T00.00 1 0 1 1 0 16.67
128 A103 | 16-Mar-97 0.06 24 10 4167 0 (] 0 0 0 0.00
12B A104 | 18-Mar-97 0.06 a2 17 40.48 0 0 D 0 0 0.00
TOTALS = 0.24 99 48 48.48 1 0 1 1 71 B.59

Source: QST, 1997.
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3.6.2.1 Remedial Alternatives

The OECert model was used to evaluate the number of exposures for four separate alternatives. These
include No Further Action, Surface Removal, Clearance to 1-Ft Depth, and Clearance to 4-Ft Depth.
As UXOs were not found at all OOUs, QST evaluated the depths of all OE found at the site to
determine the resulting densities of UXOs after remediation. It is estimated that surface removal (down
to 3 inches) would remove 31 percent of the OE hazard from the grid. Clearance down to 1 ft would
effectively remove 83 percent of the OE. No OE was found below 4 ft deeper than the ground surface.

3.6.2.2 OECert Assumptions

3.6.2.2.1 The OECerr madel was used to analyze two separate scenarios: high UXO density
exposures and low UXO density exposures. The number of exposures for the high density estimate
provides the worst case scenario with approximately 31 percent of the UXOs at the ground surface
(based on the percentage of UXOs found within 3 inches of the ground surface) and the statistical high
UXO density estimates for each sector as described in Appendix F. The number of exposures for the
low-density estimate is based on the premise that no UXOs are found on the ground surface (as was
observed during the field investigation). The statistical population exposure estimates for sectors with a
low density of UXOs (as described in Appendix F) were used to calculate low density exposure for
each sector.

3.6.2.2.1.1 The average number of visitors to the park, estimated from numbers given to QST by
park personnel, is approximately 155,000 individuals per year. QST discussed the areas of concern
with park personnel to interpret the activities and the number of participants in investigated areas. It
was determined that only about 10 percent of the total visitors would enter these areas. Of the 10
percent of the visitors to the investigation areas, 85 percent are generally on horseback, 10 percent
ride offroad bikes, and only 5 percent would hike in the area. The activities and total number of
participants are included in the OECert report (Appendix F).

3.6.2.2.1.2 According to the golf club management approximately 25,000 people per year visit the
golf course and approximately 50 percent of the total participants who visit OOU11D would enter into
areas that are undeveloped (e.g., out of bound areas to retrieve errant golf balls). A value of

12,500 people per year was entered as the number of participants of each activity analyzed in the
QECert mode! for OOU11D.

3.6.2.2.1.3 The activities selected for each of the sectors were based on site observations indicating
that a specific activity had occurred. The selected activities are included in the table of input values
presented in Appendix F.
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. 3.6.2.2.1.4 The estimates for the 1-ft and 4-ft removal scenarios were based on the assumption that
83 and 100 percent, respectively, of the UXOs found at the site would be removed should a clearance
to the respective depths be performed. There were no indications of ordnance burial below 4 ft during
the field investigation.

3.6.2.2.1.5 The estimated number of exposures calculated for the high density values show a
reduction in exposure potential from the No Further Action alternative to the Surface Removal
alternative. In some of the sectors (OOU10B, QOU10C, OOU10D, OU114A, QOUL1B, and
OO0U12B), the exposure potential was reduced to zero as there were no intrusive activities suspected at
those sites.

3.6.2.2.1.6 The number of exposures calculated for the low density values assume that no UXOs
were found at the surface. Therefore, the resulting number of exposures to UXO were the same for
the No Further Action alternative. In some of the sectors (QOU10B, OQU10C, OOU10D, OU11A,
OOUL11B, and OOU11B), the exposure potential was zero as there were no intrusive activities
suspected at those sites. In QOU10B, OOU10D, OOU11A, OOULIC, O0U11D, and OOU12B, the
zero exposures were based on the jow-density estimate being zero.

3.6.2.3 OECert Results

The OECerr analysis was performed for each QOU sector to predict the expected number of yearly
exposures, daily exposures, exposures per individul, exposures per activity, exposures per person per
visit, and several other important descriptive statistics. The OECerr mode! considers whether the
exposures are from activities that are surface only or include a ground intrusive component.

3.6.2.3.1 OECerz provides an assessment of risk in terms of a predicted number of yearly exposures.
Table 3-5 presents a summary of the results of this analysis. According to the OECer? analysis, the
number of exposures progressively decrease as more substantive removal response alternatives are
applied to each sector. Generally, when a more substantive alternative fails to substantially reduce
potential exposures, the latter would be considered the most effective. The exposures for the No
Further Action alternative provide a baseline for the comparison of progressively more substantive
alternatives,
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Table 3-5. Total Expected Annual Exposures *(TEAE), Total Population (Page 1 of 2)

Sector No Action Surface Removal t-Ft Removal 4.Ft Removal
High Density Exposure Estimate
OCUL0A 64 27 6 1]
00U10B 1,703 0 0 0
oou10C 12,289 0 0 0
Q0U10D 14,083 0 ¢ 0
Average OOU10 7.180 7 2 0
ooul1A 273 0 0 0
O0OU11B 964 (] 0 0
OQulIC 3,216 343 7 0
OQOULID 20,443 1,022 22 0
Average OOULL 6,224 41 7 0
OOU12A ) 88,490 k2 85 ¢
00U12B 730 0 0 0
Average OOU12 22,305 86 21 0
Poimt Density Exposure Estimate
O0U10A 228 18 4 0
Q0OU10B 401 0 0 0
oouC 3,200 0 0 0
QOUI0D 2,561 4] 0 0
Average OOUID 1,598 5 1 0
OOUL1A 51 0 0 0
ooU1B 251 0 0 o
o0uUNIC 799 147 3 0
O0OU11D 3,747 348 7 0
Average 00U11 1,212 124 3 0
0ouUIZA 38,576 279 69 0
QOULI2B 162 0 0 0
Average 00UI2 9,685 70 17 0
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Table 3-5. Total Expected Annual Exposures *(TEAE), Total Population (Page 2 of 2)

Sector No Action Surface Removal 1-Ft Removal 4-Ft Removal
Low Density Exposure Estimate
O0U|0A 14 10 2 0
o0U10B 0 0 o 0
QQuU1aC 0 0 0 0
0ou10D 0 0 ¢ 0
Average O0UL0 4 3 1 0
ooUllAa )} 0 0
QOUIIB 0 0 0 0
ooulIC 0 0 0 0
oouUnD 0 o 0 0
Average O0U11 0 0 0 0
Q0OU12A 4,002 213 52
00oUI12B o 0 0 0
Average QOUI2 1,001 53 13 0

8 TEAE - the predicted number of exposures for the total population in a given year after a given alternative has been implermnented.
This mumber is predicted by the OECert model.

Source: QST, 1997.
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. 4.0 Identification of Risk Reduction Goals and Objectives

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

4.1 Determination of Risk Reduction Scope

The scope of this EE/CA is to address possible OE contamination at former CCATF. 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 CCATF is to minimize the risk of exposure to OE 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:
¢ Identify and implement the appropriate technologies for risk reduction;
. s Minimize the environmental damage during risk reduction;
e Detect and dispose of OE where a threat exists to the public health;
¢ 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
s Use appropriate personnel and implement safety measures to reduce the risk of ordnance
exposure.

4.1.1.1 If actual OE removal is required, the following methods will be implemented:

s Implement envircnmental pre-screening of the sites where OE removal is required (pre-
screening to occur prior to any OF removal with the required concurrence of USAESCH
personnel},

Provide a clear preference to an in-place disposal method for OE recovered at the site, and

» Use appropriate disposal techniques for the residual waste generated during the removal
actions.
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4.2 Determination of Schedule

The final schedule for activities associated with risk reduction at former CCATF 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.

4.3 Objectives/Criteria Used in Analysis of Alternatives

This section provides a detailed analysis of the risk reduction alternatives for possible OE
contamination, The evaluation criteria 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:

e Effectiveness,

» Implementability, and

s 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 potentiat
remaining risk at the site following completion of the implementation phase:
e The magnitude of risk remaining due to unremoved OE contamination following the
completion of the alternative, and
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. e The adequacy and reliability of controls that are used to manage unremoved OE contarination
remaining at the site.

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:
o The treatment processes the remedy would employ and the materials they would treat;
o The amount of hazardous materials that would be destroyed or treated, including how the
principal threat(s) would be addressed;
e The degree of expected reduction in MTV measured as a percentage of reduction (or order of
magnitude);
o The degree to which the treatment would be irreversible;
o 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 CCATF, this evaluation criterion will assess the level to which the
alternative reduces risk by destroying the contaminant (OE), or reducing the total mass of the
contaminant. For OE-contaminated sites, the media surrounding the OE are not typically
contaminated, and the OE 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:

s The potential risk to the community,

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

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

s 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 cleamup of ordnance—contaminated sites.
Location- and action-specific ARARs potentially applicable for the proposed alternatives under
consideration are discussed in Section 3.3.1.

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 impilementability 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:

e Ability to construct and operate the aiternative;

e Reliability, or the ability of a technology to meet specified process efficiencies or performance

goals;
e Ease of undertaking future risk reduction actions that may be required; and
e Ability to monitor the effectiveness of the remedy.

4.3.2.2 Administrative Feasibility

This factor evaluates activities that require coordination 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. The following items should be considered:

e Availability of adequate offsite treatment, storage capacity, and disposal services;

¢ Availability of personnel and technology, using the removal action schedule as a guide;
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. e Availability of prospective technologies; and
¢ Availability of services and materials required for the alternative.

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 aliernative 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 OE contamination at the former CCATF are
identified in the following sections.

5.1.1 Detection

Several geophysical methods are 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:

e Magnetometer,

e Ground Penetrating Radar (GPR),

s Frequency Domain Electromagnetics (EM) System,

o Resistivity Measurement System, and

e Time Domain EM System.

5.1.2 Recovery

If OF is detected, it will be excavated and identified and 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, OE is separated either mechanically or manually depending on the expected density, type, and
size of the OF and the type and quantity of soil excavated.

5.1.3 Disposal

OE can be disposed of by the following methods:
e In-situ detonation,
e Offsite detonation, or
e Incineration.
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. 5.1.3.1 In-situ detonation is destruction of the OE while 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 OE
will be either through in-situ detonation or offsite detonation.

5.2 Development of Alternatives

Based on the previously described technologies, alternatives were assembled to address OE
contamination at the former CCATF. Both removal and non-removal alternatives were developed.

5.2.0.1 Non-removal alternatives include the following:
e Alternative 1: No Further Action, and
e Alternative 2: Instimutional Controls.

5.2.0.2 Removal alternatives include:
e Alternative 3: Surface Clearance, and
e  Alternative 4: Clearance for Use,

. £.2.0.2.1 Alernative 3: Surface Clearance, is a removal alternative. However, it is not intepded to
entirely remove the contamination. It involves removing surface materials (that could potentially
include OFE) and/or light clearing of leaves, vines, and vegetation ground cover (which could result in
the unearthing of OE). Therefore, removal action technologies for detection, recovery, and disposal
are potentially applicable.

§.2.0.2.2 Alternative 4: Clearance for Use, was developed from the removal action technologies
described in Section 5.1. Alternative 4 consists of fully locating, excavating, and removing OE to a
depth conducive with the anticipated or expected land use and overall health and safety of the affected
community. Alternative 4 consists of the following selected removal action technologies that are most
commonly used and most appropriately applicable to OE remediation:

» Detection by magnetometer,

e Recovery by excavation, and

¢ Disposal by detonation or disposal at an appropriate facility.
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6.0 Description and Evaluation of Alternatives

This section describes the general alternative components, followed by an evaluation of the four
selected alternatives: No Further Action, Institutional Controls, Surface Clearance, and Clearance for
Use. For each alternative, it is assumed that the alternative will be used throughout the entire OOU.
However, this should not preclude selective implementation of an alternative as required or
recornmended. Section 7.0 will discuss the application of the alternatives for each OOU.

6.1 Alternative Components

This section describes the components considered for the removal response alternatives, including the
following:

*  Site preparation,

° Detection,

. Sifting,

. Excavation,

. Detonation,

. Transportation, and

e  Disposal.

6.1.1 Site Preparation

Site preparation includes clearing surface vegetation and other activities required to facilitate the
detection and removal of OE from an OOU. Vegetative clearance would be accomplished using
tractor-mounted mowers, gas-powered trimmers with saw blade attachments and using hand-held
machetes. The level of effort required for this clearance would vary depending on the density of
growth and terrain of each QOU. The level of effort would also vary with the nature of the risk
reduction alternative to be implemented. For example, surface clearance requires less vegetative
clearance than clearance for use. Site clearance activities would be completed prior to startup of other
activities. The site preparation team would consist of trained personnel and a site safety officer.

6.1.2 Detection
After the vegetation clearance is complete, magnetometers would be used for detecting buried

ordnance. Most of the OE found in the former CCATF is metal and, therefore, will be detectable with
a magnetometer (metal detector).
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6.1.3 Sifting

Soil sifting would be required at areas where the expected density of ordnance is high. The purpose of
sifting is to mechanically separate ordnance items from the excavated soil. One method involves
gravity seperation using a vibrating table. None of the areas {(or OOUs) at the former CCATF are
anticipated to contain high densities of siftable ordnance contamination.

6.1.4 Excavation

After an exclusion zone is established and all required preparatory actions are implemented,
excavation activities would be initiated. Excavation up to 3 ft would be accomplished manuaily by
EOD-qualified personnel. Earth-moving machinery (EMM) may be used for excavations greater than
3ft.

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

6.1.4.2 If the soil excavated along with the OE is determined to be uncontaminated (i.e., does not
contain OE), it would be stockpiled in the immediate area for later backfilling of excavations.
However, if the excavated soil is found to be contaminated with ordnance, the OE must be removed
from the soil before backfilling.

6.1.4.3 No CWM is known to exist at the site and none is expected to be discovered. However, 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 would then be notified immediately, and appropriate direction/action
would be taken by USACE. In the interim, the remediation contractor would secure and mark the area
and cease operations until receiving further direction.

6.1.5 Detonation

Detonation, when applicable, would be accomplished by the field team using appropriate equipment,
as approved by the USAESCH field representative. All detonation activities would be in accordance
with an approved OE Operation Plan and conducted by qualified UXO specialists. If special or heavy
equipment is required to construct disposal range facilities, formal approval would be obtained from
the USAESCH field representative before proceeding with procurement activities. All OE disposal
activities involving detonation or the use of explosives would be completed with a clear preference for
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inplace or onsite treatment over offsite disposal alternatives. Efforts would be made to reduce noise
levels by using damping materials and sand bags. If OE items are determined not to be movable within
safety guideline, and the situation precludes detonating the item in-place, the USAESCH field
representative would be notified, who in turn, would take appropriate action.

6.1.6 Transportation

All ORS including metallic debris, shrapnel, or fragments discovered during excavation, would be
collected, transported, and stored in an approved onsite temporary storage location, and placed in an
approved temporary holding container such as a rolloff box within the storage area for later disposal.
The transportation would be performed using appropriate containers in accordance with a previously
approved OE operational plan.

6.1.7 Disposal

ORS items recovered during excavations at each site would be disposed of in a manner appropriate for
the specific site and the nature of the item. Disposal will either be by the local DRMO or by recycling
by a local scrap metal recycling company.

6.2 Description of Selected Alternatives
6.2.1 Alternative 1: No Further Action

This alternative is a no-action alternative and is included to provide a baseline comparison with other
removal response alternatives. No technologies are associated with this alternative. No risk reduction
measure resulting in the treatment, containment, risk reduction, or limited access to OE would be
implemented. Therefore, potential OE would not be removed and no restrictions would be placed on
access to the site. The No Further Action alternative is appropriate for sites where no OE
contamination has been fournxd, where there is no documented evidence of QF contamination, or where
the nature and extent of the OE contamination poses no threat to those who may encounter and handle
it (e.g., small arms fire only).

6.2.1.1 Effectiveness
6.2.1.1.1 Overall Protection of Public Health and the Enviromment

This alternative implements no risk reduction actions. The potential contaminants remain in place, and
there is no reduction of risk to the public of exposure to ordnance.
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6.2.1.1.2 Long-Term Effectiveness and Permanence

With this alternative, contamination would remain in place, and there would not be a long-term change
in site conditions. For practical purposes, it is assumed that under the no-action alternative, cleanup at
the specific site would never be achieved. The magnitude of the risk would remain undiminished at the
conclusion of Alternative 1 activities and would contribute nothing to the future remedial objectives.

6.2.1.1.3 Reduction of MTV

Since no OE would be treated, removed, or destroyed under this alternative, the MTV of the OE
contamination would remain unchanged.

6.2.1.1.4 Short-Term Effectiveness

Implementing the no-action alternative would result in no short-term risk to the surrounding
community. No additional adverse environmental impacts from implementing this alternative would
occur.

6.2.1.1.5 Comp]iance with ARARs

Since no action would be implemented, no location-specific, action-specific, or chemical-specific
ARARs are applicable to this alternative. No ARARs are identified for ordnance-telated activities.

6.2.1.2 Implementability

6.2.1.2.1 Technical Feasibility

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

This alternative is administratively feasible.

6.2.1.2.3 Availability of Service and Materials

No services or materials would be required to implement this alternative.
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6.2.1.2.4 Local Governmment Acceptance

No permits or approvals would be required from either state or local authorities to implement this
alternative.

6.2.2.5 Community Acceptance

The community may express concerns regarding this alternative, particularly with regards to QOUs
that have shown evidence of OE contamination. Therefore, this alternative is generally not
recommended for sites with known or suspected OF contamination.

6.2.2 Cost

There is no cost associated with this alternative.

6.3 Alternative 2: Institutional Controls

Institutional controls is a limited-action alternative that uses public information and land use restrictions
to minimize public exposure to OE. Implementing this alternative could result in limiting the future use
and development of the areas.

6.3.0.1 Institutiona! controls at the former CCATF would consist of the following:
. Educating personnel, surrounding landowners, and visitors about the potential hazards
associated with the sites;
] Posting signs at strategic locations, and/or
o Erecting perimeter fencing around the QOU to physically restrict access to the contaminated
sites.

6.3.0.2 Public education would include the following:

o Collateral material development such as brochures and fact sheets. Distribution of such
materials to the public could occur through mailings; by making materials available at public
places such as churches, libraries, parks, schools, and other public gathering facilities; or by
disseminating materials at public information meetings.

e  Exhibit design and placement. Exhibits could be designed and placed in areas for public
viewing. Permanent or moveable exhibits could be designed for a variety of situations.

° Public notices published in area publications. Public notices could be written and published
in area publications, including newspapers, church and civic newsletters, business
communications, and other publications.
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. Educational videotape production. A videotape could be produced to explain the risks from
exposure to OE at the former facility. The tape should be approximately 10 to 15 minutes in
length and appeal to audiences from school children to adults.

. Issuance of a “prudent man letter”. Such a letter would inform its recipient that a particular
area is contaminated and a prudent man would not dig in that area.

6.3.0.3 Sign posting would consist of designing and installing signs at strategic locations frequented by
the public, informing the public of potential dangers of contacting ordnance and to prevent or
discourage entry into contaminated areas.

6.3.0.4 Fencing would consist of installing a security fence capable of preventing or significantly
discouraging entry into contaminated areas. A typical security fence would be chain-link type with
strands of barbed wire along the top. Fencing of any currently unfenced areas would restrict access to
currently accessible and publicly used areas. Fencing of individual OOUs could be considered and
would act to deter trespassers. However, the OOUs may not be appropriate divisions for fence
determination. Development of strict rules of entry must also be implemented in conjunction with
fence construction.

6.3.0.5 Institutional controls when properly implemented can be an effective alternative to reduce risk
at formerly used defense sites. Institutional control is an appropriate alternative where the risk to the
public has been documented as low and can be managed without actual removal of OE. This
alternative would not remove ordnance contamination from the area.

6.3.0.6 With the exception of digging for sign or fence post installation, no intrusive activity would be
associated with this alternative. The technologies associated with this alternative would be advertising,
sign posting, and fencing. No risk reduction measure resulting in the removal of OE would be
implemented. The quantity of fencing, number of signs to be posted, inspections, perimeter patrols,
and other requirements associated with this alternative would be site specific. If a fence were to be
constructed, future use or development of the fenced areas would be restricted without further OE
removal.

6.3.0.7 Fence construction, in conjunction with sign posting, issuance of a "prudent man letter," and
educating the public, should be considered as a complete institutional control package.

6.3.0.8 A comparative analysis of the removal response alternatives (including elements of the
Institutional Controls alternative) for each OQU is presented in Section 7.0. Recommendations related
to this alternative are presented in Section 8.0.
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6.3.0.9 Costs for fencing are included in Appendix G. However, institutional controls excluding
fencing should also be strongly considered.

6.3.1 Effectiveness
6.3.1.1 Overall Protection of Public Health and the Environment

Institutional controls would not remove or destroy OF 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.

6.3.1.1.1 Educating the public of the risk of contact with OE would minimize the likelihood that the
public would handle OE that they might observe within the former CCATF. Education could be
accomplished by holding public meetings and presenting printed material to visitors.

6.3.1.1.2 Posting signs at areas of special concern would reinforce warnings regarding risk of
exposure to OE at specific areas.

6.3.1.1.3 Erecting a security fence around areas of potential OF contamination would further reduce
the potential for public exposure. However, contamination would remain in place and its threat to the
environment would remain.

6.3.1.1.4 The level of protection would be greater than that provided by Alternative 1 because of
informing the public and potential visitors of the dangers related to ordnance. The likelihood of
accidental exposure would be reduced by implementing this alternative, thus reducing the risk.
However, the OE would remain in place, and the potentia! risk would remain.

6.3.1.2 Long-TFerm Effectiveness and Permanence

Institutional controls would restrict future construction activities and reduce the possibility of exposure
to the OE. Fencing would be more resirictive than signage or advertising and would be reliable in
achieving the objective of preventing direct public contact with OE. The possibility of accidental
exposure would increase if the fence is damaged, signs are removed or deteriorate, or if persons are
allowed to walk onto the fenced areas.

6.3.1.2.1 Adequate public education would require followup efforts to achieve long-term effectiveness
and permanence because of visits by new members of the public and turnover of Croft State Park
employees. Signs and fences would be relatively effective and would be permanent structures that
should require minimal maintenance.
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6.3.1.3 Reduction of MTV

No contamination would be removed or destroyed under this alternative; therefore, the MTV of the
contaminants would remain unchanged.

6.3.1.4 Short-Term Effectiveness

Safety concerns during the implementation period would be associated with the potential for exposure
of workers to site contamination during fence and sign installation. This exposure risk is assumed to be
low because OE avoidance procedures would be employed and little soil excavation would be required
1o install the fence and/or signs. There should be no risk to the affected community and no adverse
environmental impacts from implementing this alternative.

6.3.1.5 Compliance with ARARs

No chemical-specific ARARs are associated with OE. The action-specific ARARs potentially
applicable to this alternative would include excavation and worker safety. The location-specific
ARARs potentially applicable to this alternative would be complied with during site activities.

6.3.2 Implementability
6.3.2.1 Technical Feasibility

The technology associated with implementing this alternative (i.¢., sign posting, advertising, and fence
construction) would be reliable, readily accessibie, and easily implementable. The technologies
associated with this alternative are well proven and have been used at numerous sites under similar
conditions. The services of EOD-qualified personnel are not required except to clear sign locations,
fence post excavations, and the route of fence lines.

6.3.2,2 Administrative Feasibility

Public education and posting signs should be administratively feasible in most areas. However, it
would require coordination with the Scuth Carolina Department of Parks, Recreation, and Tourism;
the local park management; and local residents and property owners (when implemented on privately
owned property). No permits or waivers are anticipated to implement this alternative within Croft
State Park; and the need for easements, right-of-way agreements, or zoning variances is not expected.

6.3.2.2.1 Approval and coordination with private property owners will be required in some QQOUs.
For fencing or sign posting on private property, ROE agreements will be required and easement may
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be needed. Implementation of the public education/information points of this alternative should require
no easements, right-of-way, or zoning variances.

6.3.2.3 Availability of Service and Materials

Public education requires no special materials or equipment. Required services are easily obtained.
The sign posting and fencing alternatives would be easily implemented because no special equipment
and/or operators are required. Construction of a perimeter security fence and posting signs requires
only conventional construction equipment and techniques in most areas. During sign installation and/or
fence post excavation, however, EOD-trained personnel must clear the area prior to construction and
the proper safety precautions must be implemented to prevent untrained personnel from handling OE.

6.3.2.4 Local Government Acceptance
No state permits are anticipated with this alternative at this time.
6.3.2.5 Community Acceptance

It is expected that the local community would accept education and sign posting alternatives. However,
restriction of public access by erecting fences around areas frequented by the public would probably
meet with opposition. Private land owners are not likely to accept fencing around and restricting of
access to their property. The community may express concerns since this alternative does not remove
the contamination and therefore, may not be viewed as a permanent solution. OOUs 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.

6.3.3 Cost

Several costs for this alternative are presented in Appendix G. The estimated cost to educate
personnel, surrounding land owners, and visitors (i.e., the Education/Information Program) must be
considered as a total cost and cannot be broken into individual OQUs.

6.3.3.1 For all O0Us, fencing costs assume that a perimeter fence is constructed around the entire
unit. This fence will include placing signs at regular intervals to advise the public that entry into the
area is not permitted. Since installing fence posts is an intrusive activity, costs for clearance by EOD-
qualified individuals must be included.
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6.4 Alternative 3: Surface Clearance

The Surface Clearance alternative consists of using UXO specialists who are trained in recognition,
handling, and disposal of OE to perform a visual survey of the entire surface of each OOU and to
remove OE from the ground surface, near surface (less than 6 inches), or any OE that is partially
buried. This alternative would be effective in minimizing the risk of the public who may be engaging
in nonintrusive activities from having incidental contact with OE.

6.4.0.1 This alternative includes site preparation activities (vegetation clearance) as needed to
adequately and completely perform the visual survey. Limited geophysical investigation and removal
of surface debris is anticipated. The geophysical investigation is usually conducted using a
magnetometer. Surface clearance does require significant clearance of brush and shrubs to ensure that
all areas have been adequately examined. Selective probing of the near surface soil up to a depth of

6 inches may be employed to investigate magnetic anomalies and identify near surficial metallic debris
that may not be visually apparent.

6.4.0.2 Surface clearance is an appropriate alternative where surface contamination by OE is
confirmed, or where surface OE inspections have not been previously performed. A limited number of
OE surveys have been conducted at sites within the former CCATF.

6.4.0.3 Within all OOUs, the effort associated with implementing this alternative would vary from
one QOU to another and would depend on the topography, vegetation, and current land use.
Associated with the Surface Clearance alternative, the public education portion of Alternative 2 would
be required prior 1o start of work.

6.4.1 Effectiveness
6.4.1.1 Overall Protection of Public Health and the Environment

Surface clearance would be effective in removing those OE 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 and handling an OE item. Surface clearance would not remove all
OE potentially present. Subsurface OE, if present, would remain. As such, only limited protection
would be provided for intrusive activities.

6.4.1.1.1 Whether surface clearance increases the overall protection of the public is sirongly related
to the quantity of OE that lies on or near the surface. In OOUs where surface OE is common,
considerable increase in protection can result from implementing this alternative.
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6.4.1.2 Long-Term Effectiveness and Permanence

Surface clearance would be a reliable means of reducing exposure to 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 would remain and, therefore, removal of risk associated with OE would not be fully
achieved. The upward migration of OE resulting from soaking and drying and/or freezing and thawing
could potentially bring buried OE to the surface. Implementing this alternative would not ensure
removal of all contamination; therefore, there would be a continuing potential risk to the public and/or
the environment.

6.4.1.3 Reduction of MTV

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

unchanged.

6.4.1.3.1 OE items are neither mobile nor toxic. Implementing this alternative would reduce the
volume of OE at the surface at all OOUs. The extent of volume reduction would depend on the density
of ordnance items present at the OOUs and the extent that these items are found at the surface.

6.4.1.4 Short-Term Effectiveness

Safety concerns during the implementation period would primarily be associated with the potential for
exposure of OE specialists during surface ciearance, The USACE safety procedures manual, Safety
Concepts and Basic Considerations for UXO Operations (USACE, 1992a), would be followed, which
would significantly limit the actual risk to the workers. There would be limited risk to the affected
community resulting from implementing the proposed action. There should be no adverse
environmental impacts resuliing from implementing this alternative.

6.4.1.5 Compliance with ARARs

No chemical-specific ARARSs are associated with OE. The action-specific ARARs potentially
applicable to this aliernative include excavation, protection of endangered species, and worker safety.
The location-specific ARARs potentially applicable to this alternative would be complied with during
site activities.
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6.4.2 Implementability
6.4.2.1 Technical Feasibility

This alternative would be technically feasible for all QOUs. Efforts associated with implementing this
alternative would vary based on the topography, terrain, and vegetation in each OOU. EOD-qualified
personnel must be used during implementation of all facets of the Surface Clearance alternative. Public
education (see Institutional Controls) should also be conducted as an integral part of the Surface
Clearance alternative.

6.4.2.2 Administrative Feasibility

Surface clearance activities should be administratively feasible in most areas. However, activities
associated with this alternative would require coordination with USAESCH, South Carolina
Department of Parks, Recreation, and Tourism, the local park management, and local residents and
property owners (when implemented on private property). To implement this alternative within Croft
State Park, no permits or waivers are anticipated and there should be no need for easements, right-of-
way agreements, or zoning variances. However, permits and/or approvals may be required if it
becomes necessary to transport OE offsite for disposal

6.4.2.2.1 Approval and coordination with private property owners will be required in some OOUs.
ROEs must be obtained; however, the need for easements, rights-of-way, and zoning variances is not
expected.

6.4.2.3 Availability of Service and Materials

The special equipment, skills, personnel, and technology associated with this alternative include
geophysical investigation, land clearing, and EOD training. The proper safety precautions must be
implemented to prevent untrained personnel from handling OE items.

6.4.2.4 Local Government Acceptance

No state permits are anticipated with this alternative at this time.

6.4.2.5 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 have varying degrees of access, and there may be a clear public preference for more
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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 Aliernative 2,
Institutional Controls. Similar concerns may be expressed for the private property sites. The need for a
positive community relations campaign may be warranted.

6.4.3 Cost

The estimated cost to perform surface clearance at the former CCATF depends on topography,
vegetative cover, and site access. The items included in this cost estimate (Appendix G) are site
preparation and clearing, surveying and QC, visual inspection of cleared areas, limited geophysical
investigation, removal and disposal of OE, mobilization/demobilization, and sign posting. Signs would
be posted to advise the public that there is a potential for encountering OE in the area particularly if
they engage in any intrusive activity.

6.4.3.1 The implementation cost of this alternative is based on the estimated density of surface OE
within each OOU. This density is based on the best information available from the EE/CA sampling
ard effort. The estimated costs are based on QST's experience in completing similar projects,
discussions with EOD-trained personnel, and general knowledge of the site. The vegetation,
topography, and site access are expected to vary significantly within the OQUs. Unit costs are assumed
to be the average costs across the entire QOU.

6.4.3.2 The education/information program is applicable to all QQUs within the former CCATF. This
Education/Information Program is considered part of the costs for implementing Alternative 3 and
must be added to the costs developed for implementing this alternative for each OOU.

6.5 Alternative 4: Clearance for Use

This alternative involves all activities necessary to fully locate, excavate, and remove OE to a depth
conducive with the expected land use, public access, and overall heaith and safety of the affected
community. Activities could potentially include vegetation clearance as required to geophysically
investigate the sites, completion of geophysical investigation(s), excavation of anomalies, and
destruction of OE. Technologies that could be used for this aiternative include magnetic geophysical
investigative methods and handling/disposal of OE (including detonation of UXOs). This alternative
includes surface clearance over the entire site and excavation and clearance in areas of known
activities.

6.5.0.1 DDESB guidelines [in recently approved changes to DoD 6055.9-STD] state that the depth to
which UXO should be removed depends on the projected end use of the land and the extent of human
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exposure. The removal depth may be determined by using site-specific information, including the
natre of the site, the types of ordnance expected, and the depths at which such ordnance would most
likely be found. Estimates of ordnance burial depths may also be determined by published technical
data, historical records, and by data collected during site investigations.

6.5.0.2 For planning purposes, the DDESB suggests that areas subject to limited public access should
be cleared to a depth of 1 ft. Areas subject to public access (for activities including agriculture, surface
recreation, vehicle parking, or surface supply storage) should be cleared to a depth of 4 ft. In an area
where unrestricted public access is expected, and/or where construction activity is planned, clearance
to a depth of up to 10 ft may be required. In areas where future use and public access is undefined,
surface clearance is appropriate. In the construction areas, clearance should be performed to a depth

4 ft deeper than the planned excavation. The actual clearance depth can be modified during the
removal action based on actual depths that ordnance is consistently found. This modification requires
approval from DDESB.

6.5.0.3 As with Alternative 3, the effort associated with implementing this alternative at an OOU
would vary from one OQU to another and the level of effort required for risk reduction would depend
on the topography, vegetation, and current land use. The public education portion of Alternative 2
should be included with implementation of this alternative.

6.5.0.4 All of the technologies identified in Section 5.1 and many of the alternative components
discussed in Section 6.1 are applicable to this alternative.

6.5.1 Effectiveness
6.5.1.1 Overall Protection of Public Health and the Environment

In most O0Us, implementing this alternative would significantly reduce the potential for direct contact
with OE. This alternative would provide a more effective overall protection of public health and the
environment than Alternatives 1, 2, or 3.

6.5.1.2 Long-Term Effectiveness and Permanence

Implementing this alternative would significantly reduce the potential for exposure to OE
contamination. Since most of the OE at the site is located either on the surface or at relatively shallow
depths, implementing this alternative would effectively and permanently reduce the risk to the public
of exposure to OE. This alternative would not require annual operation and maintenance (O&M) to be
permanent and would need to be addressed further only if additional intrusive activities are to be
initiated below the depth cleared.
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6.5.1.3 Reduction of MTV

Clearance for use would significantly reduce the MTV of the potential OF contaminants in the areas
where clearance is performed (e.g., building construction, trails, and other recreational facilities).

6.5.1.4 Short-Term Effectiveness

The potential for exposure of OE to workers during clearance and risk reduction activities could be
significant. The USACE safety procedures manual, Safety Concepts and Basic Considerations for UXO
Operations, would be followed. There would be minimal anticipated risk to the affected community
resulting from implementing the proposed action. However, if QE is discovered and detonation is the
preferred disposal alternative, then the area could be affected by noise and ground shock. There should
be no adverse environmental impacts resulting from implementing this alternative at any of the OOUs,

6.5.1.5 Compliance With ARARs

No chemical-specific ARARSs are associated with OE. The action-specific ARARSs potentially
applicable to this alternative would include excavation and worker safety. The location-specific
ARARs potentially applicable to this alternative would be complied with during site activities.

6.5.2 Implementability
6.5.2.1 Technical Feasibility

The technology associated with implementing this alternative is reliable, readily accessible, and easily
implementable for OF discovered at the site. EOD-gualified personnel must be used during the
implementation of all facets of this alternative,

6.5.2.2 Administrative Feasibility

Clearance for use activities should be administratively feasible in most areas. However, activities
associated with this alternative would require coordination with USAESCH; South Carolina
Department of Parks, Recreation, and Tourism; the local park management; and local residents and
property owners (when implemented on private property). To implement this alternative within Croft
State Park, no permits or waivers are anticipated and there should be no need for easements, right-of-
way agreements, or zoning variances. However, permits and/or approvals may be required if it
becomes necessary to transport OE offsite for disposal
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6.5.2.2.1 Approval and coordination with private property owners will be required in some QQUs,
ROEs must be obtained; however, the need for easements, rights-of-way, and zoning variances is not
expected.

6.5.2.3 Availability of Service and Materials

The special equipment, skill, personnel, and technology associated with this alternative would include
geophysical investigation, site clearing, and OE training. Proper safety precautions must be
implemented to prevent unirained personnel from handling these materials,

6.5.2,4 Local Government Acceptance
No state permits are anticipated with this alternative at this time.
6.5.2.5 Community Acceptance

It is anticipated that this alternative will be well-received by the local community, since it represents
the highest proposed level of OE 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 positive community relations campaign may be warranted
to ensure the public that appropriate measures will be taken to minimize inconvenience and prevent
damage to local property or habitat.

6.5.3 Cost

The cost estimates (Appendix G) include site preparation and clearing, surveying and QC, geophysical
investigation, excavation of anomalies, removal and disposal of OE, mobilization/demobilization, and
sign posting.

6.5.3.1 The estimated density of OEs that would be discovered and would require disposal/detonation
is based on the best information available from the EE/CA sampling efforts. The estimated costs to
complete the tasks indicated are based on QST's experience in completing similar projects, discussions
with EOD-trained personnel, and knowledge of the site. The vegetation, topography, and site access
may vary within the OOUs. Unit costs are assumed to be the average costs across the entire QOU.

6.5.3.2 The education/information program is applicable to all OOUs within the former CCATF. The
education/information program is considered part of the costs for implementing Alternative 4 and must
be added to the costs presented.
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7.0 Comparative Analysis of Risk Reduction Alternatives

Section 6.0 presented and evaluated four alternatives. This section presents a comparative analysis of
these alternatives for OOU10, OOU11, and QQU12.

7.0.1 QST performed a risk analysis based on the results of the EE/CA investigation, using OECert
(as developed by Quantitech). The results of this analysis have been used to assist in comparing the
risk reduction alternatives for each QOU. Refer to Section 3.6 for additional information related to the
OECert analysis,

7.1 Risk Reduction Analysis — QOU10

OOU10 includes 210 acres of Croft State Park where ORS was found during the Phase II EE/CA
investigation. OOU10 is subdivided into four sectors (OOU10A, OQU10B, OOU10C, and OOU10D),
all within the park area and administered by the South Carolina Parks Department. The EE/CA
sampling indicated that the entire OQOU contains significant amounts of ORS, much of which is
indicative of high order detonations. Practice rounds found during the investigation may also contain
small charges which could create a hazard to someone finding the item and mishandling it. All
fragments of ordnance items found were less than 20 inches deep, with most items less that 1 ft below
grade. For additional information related to QOU10 refer to Section 3.2.3.

7.1.1 Effectiveness

7.1.1.1 Overall Protection of Public Health and the Environment

Alerpative 1, No Further Action, provides no additional risk reduction. The potential contaminants
remain in place and there is no risk reduction of ordnance exposure.

7.1.1.1.1 Alternative 2, Institutional Controls, would minimize the likelihood that members of the
public would handle OE that they might observe within this OOU during outdoor recreational
activities. Education could be accomplished by holding public meetings and presenting printed material
to visitors and members of the public. This education process would be most effectively implemented
for the entire park rather than by OOUs.

7.1.1.1.2 Erecting security fence around all segments of the OOU would reduce the exposure
potential by restricting access. However, with the sectors of OOU10 scattered throughout the park and
some of the park areas still uninvestigated or undefined as a part of any OOU, the overall effectiveness
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of fencing around only the sectors of OOU10 is limited. Sign posting at specific areas would
effectively reinforce warnings about risk of exposure to OE.

7.1.1.1.3 The protection level provided by Alternative 2 is expected to be higher than Alternative 1
because of notification of potential visitors to the dangers of ordnance (with education programs and
signage). As with Alternative 1, this alternative leaves contaminants in place and provides little
increased protection to the public and the environment.

7.1.1.1.4 Alternative 3. Surface Clearance, would be effective in removing those OE items that are
most likely 10 be encountered by the public. Surface clearance, however, would not remove all OE
that could potentially be present. Subsurface OE, if present, would remain. As such, limited protection
would be provided for intrusive activities that may occur within this unit.

7.1.1.1.5 Alternative 3 would increase the protection provided to the public and the environment (as
compared to Alternatives 1 and 2) because a selective OE removal action would be implemented with
this alternative.

7.1.1.1.6 Within QOU10, Alternative 3 would provide significant protection to the public and
environment since there is some control over the intrusive activities that are allowed within the park
area and the only intrusive activities currently planned for QQU10 are associated with hiking and

camping.

7.1.1.1.7 Alterpative 4, Clearance for Use, would reduce the risk of direct contact with OE, unless
intrusive activities are initiated below the depth cleared. Although Alternative 4 would provide the
most effective overall protection of public and the environment, this increased risk reduction is small
when compared with the reduction provided by Alternative 3.

7.1.1.2 Long-Term Effectiveness and Permanence

7.1.1.2.1 Alernative 1. No Further Action, implements no action at the site. Therefore, this

alternative would have no impact on long-term effectiveness and permanence.

7.1.1.2.2 Alternative 2. Institutional Controls, would reduce the possibility of exposure to the
contaminants and would be effective if it is maintained through periodic evaluation and reinforcement.

However, liability and risk would persist because the potential contamipants would not be destroyed
and would remain in place. In QQU10, the long-term effectiveness and permanence would depend on
the effectiveness and permanence of the education program initiated within the park.
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7.1.1.2.3 Alernative 3, Surface Clearance, would be an effective means of reducing exposure to
members of the public who are not engaged in intrusive activities. In QOU10, this alternative would
provide a relatively permanent solution to protect the public engaged in non intrusive activities, but
would have no permanent effect on buried ordnance. It would provide limited protection for activities
such as building construction. In QOU10, there is some control over the activities of park visitors,
however, some public intrusive activity is anticipated by campers, hikers, and other visitors to the
park. Camping outside of designated campgrounds is illegal, but this does not prevent casual camping
in areas hidden from park personnel.

7.1.1.2.4 Alternative 4, Ciearance for Use, would provide an effective and permanent means of
reducing the potential for exposure to OE. Implementing this alternative would be effective and
permanent, unless intrusive activities are initiated below the depth cleared.

7.1.1.2.5 Significant quantities of ORS was detected in OOU10 during the EE/CA sampling effort.
ORS was removed from the surface and subsurface of the grids investigated, However, other areas not
investigated within OOU10 may also contain potentially significant quantities of OE. The long-term
effectiveness of Alternative 3 as compared with Alternative 4 would be a function of the future use of
the area.

7.1.1.3 Reduction of MTV

The MTV of the potential OE contamination would remain unchanged with implementation of
Alternatives 1 or 2.

7.1.1.3.1 Alternative 3. Surface Clearance, would reduce the volume of contaminants within the
QOU. OE discovered on the surface would be removed or destroyed under this alternative. However,
any subsurface OF would remain; therefore, the MTV of the buried contaminants would remain
unchanged. According to results of the OECerr analysis, the total number of annual exposures is
expected to be significantly reduced with implementation of this alternative. In OOU10B, OOU10C,
and OOU 10D, no exposures are expected (for both the high density and low density exposure) if
surface clearance is completed. In OOU10A the aumber of expected annual exposures is reduced from
37,973 to 807 percent using the high density estimate (refer to Table 3-5).

7.1.1.3.2 Alternative 4, Clearance for Use, would significantly reduce the volume of the potential
contaminants. According to resuits of the OECerr analysis, the total number of annual exposures is
expected to be significantly reduced with implementation of this alternative. If QOU10 is cleared to a
depth of 4 ft, no exposures are expected. If cleared to a depth of 1 ft, the expected exposures are zero
for OOU10B, OOU10C, and QOU10D. Within OOU10A, the expected exposures are reduced from
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37,973 to 137, using the high density estimate, or from 409 to 70, using the low density estimate (refer
to Table 3-5).

7.1.1.4 Short-Term Effect During Implementation

For Alternative 1, no action would be implemented. No risks are associated with the safety of workers
during the implementation period.

7.1.1.4.1 For Alternative 2, Institutiona) Controls, minimal safety concerns would be associated with
the potential for exposure of workers to UXO while posting signs or erecting fencing. No risk would
be expected for the affected community and no adverse environmental impacts should result from this
alternative.

7.1.1.4.2 For Alternative 3. Surface Clearance, safety concerns would be primarily associated with
the potential for exposure by UXO specialists during surface clearance. The degree of exposure risk
would vary depending on the clearing and inspection activities of different areas within the OOU. In
OO0U10, the potential would exist for exposure to workers to OE; however, little risk would be
expected to the affected community. However, the community could be affected by noise or restricted
access during implementation.

7.1.1.4.3 Alternative 4, Clearance for Use, has the greatest potential for ordnance exposure during
UXO clearance and removal activities. However, this exposure would be limited to workers who have
been trained in handling and disposing of OE. There is a potential for the community to be affected (by
noise or restricted access) during the implementation of this alternative.

7.1.1.5 Compliance with ARARs

For all alternatives, no chemical-specific ARARSs are associated with OE. The action-specific ARARs
potentially applicable to Alternatives 2, 3, and 4 include excavation, protection of endangered species
and worker safety (Table 3-3). The location-specific ARARs potentially applicable to OOU10 would
be complied with during implementation of any alternative.

7.1.2 Implementability

7.1.2.1 Technical Feasibility

Alternative 1 involves no action at the site.
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7.1.2.1.1 Alternative 2, Institutional Controls, would be technically feasible and implementable. The
education and public information portion of this alternative would be easily implemented. Sign posting
and fencing would also be technically feasible; however, in some areas (with heavy vegetative cover
and limited access) fence construction would be difficult.

7.1.2.1.2 Alterpative 3, Surface Clearance, would be technically feasible. EOD-trained personnel
would be required during implementation of ali facets of the Surface Clearance alternative.

7.1.2.1.3 Alterpative 4. Clearance for Use, would be technically feasible. EOD-trained personnel
must be used during implementation of all the facets of the Clearance for Use alternative.

7.1.2.2 Administrative Feasibility
Alterpative ] is administratively feasible.

7.1.2.2.1 For Alternative 2, Institutional Controls, public education and the selective posting of signs
would be administratively feasible. However, erecting fencing around the sectors of OOU10 may not
be administratively feasible, since it would permanently restrict public access to many areas currently
used by the public.

7.1.2.2.2 Alterpative 3, Surface Clearance, would be administratively feasible at QOU10. However,
excessive vegetation clearance would likely be received with reluctance.

7.1.2.2.3 Alterpative 4. Clearance for Use, would be administratively feasible at OQU10. However,
excessive vegetation clearance would likely be received with considerable reluctance.

7.1.2.3 Availability of Services and Materials
Alternative 1 requires no services or materials.

7.1.2.3.1 The services and materials required to implement Alternative 2, Institutional Controfs, are
readily available. However, during installation of fencing and sign posts, EOD-trained personnel
would be required to clear the area.

7.1.2.3.2 For Alternatives 3 and 4, special equipment, skills, personnel, and technology include
geophysical investigation, land clearing, and EQD training.

pifudsicroftdT/d-eeca 1172597 7-5 QST Environmenzal Inc.




Former CCATF EE/CA

7.1.2.3.3 For all alternatives, special skills, equipment, and personnel would be needed if buried
ordnance is discovered and must be detonated or disposed of. The proper safety precautions would
need to be implemented to prevent untrained personnel from handling these materials.

7.1.2.4 Local Government Acceptance
The need for local government acceptance is not anticipated for Alternative 1.

7.1.2.4.1 For Alternative 2, no state permits are anticipated. However, state acceptance of fencing of
Croft State Park (or portions of the park) would be doubtful. Fencing would likely restrict public
access to an unacceptable degree.

7.1.2.4.2 For Alternatives 3 and 4, no state permits are anticipated. However, state acceptance of
extensive vegetation clearance would be questionable. State acceptance may also be needed if
endangered species or archaeologically significant items are encountered. Close coordination with the
South Carolina Parks Department will be necessary. There are archaeologically sensitive areas located
in QOU10A.

7.1.2.5 Community Acceptance

The community may express concerns regarding Aliernative 1, due to the accessibility of OOU10 to
the public and the evidence of OE contamination.

7.1.2.5.1 For Alternative 2, it is expected that the community would accept education and sign
posting at OQU10 or other locations within Croft State Park. However, restriction of access to lands
by erecting fencing at OQU10 would be met with opposition by the public.

7.1.2.5.2 Alternatives 3 and 4 could be received with some resistance by the immediate community,
since it will temporarily restrict community activities and could require excessive vegetation clearance
in OOU10 during implementation. However, the community should view favorably the potential risk
reduction attained through implementation of these alternatives.

7.1.3 Cost

Alternative 1 incurs no cost and is therefore the least expensive of the four alternatives. Alternatives 2,
3 and 4 each incur increasing costs, beginning with Alternative 2.
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7.1.3.1 The total estimated cost to implement the education/information portion of Alternatives 2, 3,
or 4 is $25,000 to $50,000. This encompasses all OOUs and cannot effectively be divided among the
individual OOUs. To maintain the program, an estimated $2,500 to $5,000 per year is required.

7.1.3.2 The total estimated costs to implement Alternatives 2, 3 and 4 are $545,000, $745,000, and
$3,210,000, respectively, and in addition, the Education/Information Program cost. All assumptions
used in the cost estimates are stated in Appendix G.

7.2 Risk Reduction Analysis — OQOU11

O0U11 includes 87 acres outside of Croft State Park where ORS was found during the Phase I1
EE/CA investigation. OOU11 is subdivided into four sectors (QOU11A, OOU11B, OOU11C, and
Q0U11D), all outside of the park on privately owned or commercial properties. The EE/CA sampling
indicated that the entire OOU contains significant amounts of ORS, much of which is indicative of high
order detonations. Practice rounds found during the investigation may also contain small charges which
could create a hazard to someone finding the item and mishandling it. All fragments of ordnance items
found were less than 20 inches deep, with most items less that 1 ft below grade. For additional
information related to OOU11 refer to Section 3.2.4.

7.2.0.1 Although all of OOU11 is privately owned, COU11D is unique in its land use. OOU11D is
currently being used as a golf course and the vast majority of the intrusive activities that are likely to
occur in this area have been completed. Also, due to its usage as a golf course, OOU11D is visited by
a greater number of people and the likelihood of exposure to OE is much greater (if OE exists on the

property).
7.2.1 Effectiveness

7.2.1.1 Overall Protection of Public Health and the Environment

Alternative 1, No Further Action, provides no additional risk reduction. The potential contaminants
remain in place and there is no risk reduction of ordnance exposure.

7.2.1.1.1 Alterpative 2. Institutional Controls, would minimize the likelihood that members of the
public would handie OE that they might observe within this OOU. However, the public is generally
aware of the previous activities that were conducted at the former CCATF, and therefore the
protection provided by implementation of this alternative is limited. Education could be accomplished
by holding public mestings and presenting printed material to residents and members of the public.
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This education process would be most effectively implemented for the entire area rather than by
0OO0Us.

7.2.1.1.2 Erecting security fence around all segments of the QOU would reduce the exposure
potential by resiricting access. However, with the sectors of OOU11 scattered throughout the area and
some areas still uninvestigated or undefined as a part of any QOU, the overall effectiveness of fencing
around only the sectors of QOU11 is limited. Additionally, fencing private property provides some
protection to the general public, but provides no additional protection to the private property owner.
Sign posting at specific areas would effectively reinforce warnings about risk of exposure to OE.

7.2.1.1.3 Although fencing will provide some overall protection of public health and the environment,
it is not likely to be a viable option on a semi-private golf course or on private properties (refer to
paragraph 7.2.2.2.1).

7.2.1.1.4 The protection level provided by Alternative 2 is expected to be higher than Alternative 1
because of notification of the public to the dangers of ordnance (with education programs and signage).
As with Alternative 1, this alternative leaves contaminants in place and provides littie increased
protection to the public and the environment.

7.2.1.1.5 Alternative 3. Surface Clearance, would be effective in removing those OE items that are
most likely to be encountered by the public. Surface clearance, however, would not remove all OE
that could potentially be present. Subsurface OE, if present, would remain. As such, limited protection
would be provided for intrusive activities that may occur within this unit.

7.2.1.1.6 Within OOU11, Alternative 3 would provide protection to the public and environment;
however there is limited control over the intrusive activities that are allowed. Therefore, the overall
protection of public health and the environment would be predicated upon the amount of intrusive
activities that are implemented after completion of the alternative.

7.2.1.1.7 Alternative 3 would increase the protection provided to the public and the environment (as
compared to Alternatives 1 and 2) because a selective OF removal action would be implemented with
this alternative.

7.2.1.1.8 Alternative 4. Clearance for Use, would reduce the risk of direct contact with OE, unless
intrusive activities are initiated below the depth cleared. Alternative 4 would provide the most effective
overall protection of public and the environment.

7.2.1.1.9 The anticipated intrusive activities vary within OOU11. In OOU11A, OOU11B, and
QOU11C, QST was not made aware of any development plans. However, that does not rule out future
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intrusive activities. OOU11D is currently being used as a golf course and the vast majority of the
intrusive activities that are likely to occur in this area have been completed. Wooded areas and other
previously undeveloped areas within the golf course may contain significant contamination and should
be the focus of any risk reduction activities in QOU11D.

7.2.1.2 Long-Term Effectiveness and Permanence

7.2.1.2.1 Alterpative 1, No Further Action. implements no action at the site. Therefore, this

alternative would have no impact on long-term effectiveness and permanence.

7.2.1.2.2 Alternative 2. institutiopal Controls, would reduce the possibility of exposure to the
contaminants and would be effective if it is maintained through periodic evaluation and reinforcement.
However, liability and risk would persist because the potential contaminants would not be destroyed
and would remain in place. In OOU11, the long-term effectiveness and permanence would depend on
the effectiveness and permanence of the education program.

7.2.1.2.3 Alterpative 3, Surface Clearance, would be an effective means of reducing exposure {0
members of the public who are not engaged in intrusive activities. In QOU11, this alternative would

provide a relatively permanent solution to protect the public engaged in non intrusive activities, but
would have no permanent effect on buried ordnance. It would provide limited protection for activities
such as building or pool construction. In OOU11, there is no control over the activities of the residents
and some intrusive activity should be anticipated.

7.2.1.2.4 Alterpative 4, Clearance for Use, would provide an effective and permanent means of
reducing the potential for exposure to OE. Implementing this alternative would be effective and
permanent, unless intrusive activities are initiated below the depth cleared.

7.2.1.2.5 In QOU11 significant quantities of ORS were detected during the EE/CA sampling effort.
ORS was removed from the surface and subsurface of the grids investigated. However, other areas not
investigated within OOU11 may also contain potentially significant quantities of OE. The long-term
effectiveness of Alternative 3 as compared with Alternative 4 would be a function of the anticipated
future use of the area. Anticipated future use of OOU11A, OOU11B, and OOU11C is unknown.
OO0U11D is currently being used as a golf course, with no plans for use as anything other than a golf
course,

7.2.1.3 Reduction of MTV

The MTV of the potential OE contamination would remain unchanged with implementation of
Alternatives 1 or 2.
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7.2.1.3.1 Alterpative 3. Surface Clearance, would reduce the volume of contaminants within the
OO0U. OE discovered on the surface would be removed or destroyed under this alternative. However,
any subsurface OE would remain; therefore, the MTV of the buried contaminants would remain
unchanged. According to the results of the OECerr analysis, the total number of annual exposures is
expected to be reduced to zero within OOU11A and OOU11B. However, within QOU11C and
QOU11D the number of expected annual exposures is reduced by only 1 to 2 percent (using the high
density exposure estimate) (refer to Table 3-5).

7.2.1.3.2 Alternative 4, Clearance for Use, would significantly reduce the volume of the potential
contaminants. According to the resuits of the OECerz analysis, the total number of annual exposures is
expected to be significantly reduced with implementation of this alterative. If OQOUI11 is cleared to a
depth of 4 ft, no exposures are expected. If cleared to a depth of 1 ft, the expected exposures are
reduced to zero within OQOU11A and OOU11B and are reduced by 82 to 83 percent within OOU11C
and OOU11D (using the high density exposure estimate) (refer to Table 3-5).

7.2.1.3.3 The volume of potential contaminants have probably already been reduced in OOU11D
during construction of the golf course. However, the fact that one piece of ORS was discovered during
the Phase II investigations indicates that further volume reduction is likely during implementation of
Alternatives 3 or 4. It is anticipated that most volume reduction would be concentrated in undeveloped
portions of the golf course.

7.2.1.3.4 In OOU11A, O0OU11B, and QOU11C little development has occurred. OOU11A is
presently forested, OOU11B is used for grazing, and OOU11C is mostly wooded. Reduction in the
volume of QE is likely with implementation of Alternatives 3 or 4.

7.2.1.4 Short-Term Effect During Implementation

For Alternative 1, no action would be implemented. No risks are associated with the safety of workers
during the implementation period.

7.2.1.4.1 For Altermative 2, Institutional Controls, minimal safety concerns would be associated with
the potential for exposure of workers to UXO while posting signs or erecting fencing. No risk would

be expected for the affected community and no adverse environmental impacts should result from this
alternative.

7.2.1.4.2 For Alternative 3. Surface Clearance, safety concerns would be primarily associated with
the potential for exposure by UXO specialists during surface clearance. The degree of exposure risk

would vary depending on the clearing and inspection activities of different areas within the QOU. In
QOU11, the potential would exist for exposure to workers to OE; however, little risk would be
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expected to the affected community. However, the community could be affected by noise or restricted
access during implementation.

7.2.1.4.3 Alternative 4, Clearance for Use, has the greatest potential for ordnance exposure during
UXO clearance and removal activities. However, this exposure would be limited to workers who have
been trained in handling and disposing of OE. There is a potential for the community to be affected (by
noise or restricted access) during the implementation of this alternative.

7.2.1.5 Compliance with ARARs

For all alternatives, no chemical-specific ARARSs are associated with OE. The action-specific ARARs
potentially applicable to Alternatives 2, 3, and 4 inciude excavation, protection of endangered species
and worker safety (Table 3-3). The location-specific ARARs potentially applicable to QQU11 would
be complied with during implementation of any alternative,

7.2.2 Implementability
7.2.2.1 Technical Feasibility

Alternative 1 involves no action at the site.

7.2.2.1.1 Alternative 2, Institytional Controls, would be technically feasible, Sign posting and the
education and public information portion of this alternative would be easily implemented. Fencing
would also be technically feasible; however, in some areas (with heavy vegetative cover and limited
access) fence construction would be difficult and, as discussed in paragraph 7.2.2.2.1, fencing of the
golf course and private properties is not administratively feasible.

7.2.2.1.2 Alterpative 3, Surface Clearance, would be techmicaily feasible, EOD-trained personnel
would be required during implementation of all facets of the surface removal alternative,

7.2.2.1.3 Alterpative 4. Clearance for Use, would be technically feasible. EOD-trained personnel
must be used during implementation of all the facets of the clearance for use alternative.

7.2.2.2 Administrative Feasibility
Alternative 1 is administratively feasible.

7.2.2.2.1 For Alternative 2. Institutional Controls, public education would be administratively
feasible. However, posting of signs would be administratively very difficult. Residents would be
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reluctant to accept signs that could potentially lower their property value or ability to sell their
property. Restricting access or erecting fencing around the sectors of QOU11 or around the entire area
would not be possible on these privately-owned properties.

7.2.2.2.2 Alternative 3. Surface Clearance, and Alternative 4, Clearance for Use, would be met with
some degree of administrative difficulty due to the fact that private owners are involved and
implementing these alternatives will impact the activities currently being performed within OOU11.
Disruption of public access is short-lived with these alternatives; however, vegetation clearing
operations, excavations, and detonation/disposal of ordnance will not be accepted without reluctance. It
is unlikely that the golfers or golf course owners (OOU11D) will be receptive to any appreciable
disruption of their activities.

7.2.2.3 Availability of Services and Materials

Alternative 1 requires no services or materials.

7.2.2.3.1 The services and materials required to implement Alternative 2 (Institutional Controls} are
readily available. However, during installation of fencing and sign posts, EOD-trained personnel

would be required to clear the area.

7.2.2.3.2 For Alternatives 3 and 4, special equipment, skills, personnel, and technology include
geophysical investigation, land clearing, and EOD training.

7.2.2.3.3 For all alternatives, special skills, equipment, and personnel would be needed if buried
ordnance is discovered and must be detonated or disposed of. The proper safety precautions would
need to be implemented to prevent untrained personne! from handling these materials.

7.2.2.4 Local Government Acceptance

The need for local government acceptance is not anticipated for Alternative 1.

7.2.2.4.1 For Alternative 2, no state permits are anticipated.

7.2.2.4.2 For Alternatives 3 and 4, no state permits are anticipated. However, state acceptance may
also be needed if endangered species or archaeologically significant items are encountered.
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7.2.2.5 Community Acceptance

The community may express concerns regarding Alternative 1, due to the accessibility of COU11 to
the public (particularly at the golf course) and the evidence of OE contamination.

7.2.2.5.1 For Alternative 2, it is expected that the community would accept education. However, sign
posting or restriction of access to lands by erecting fencing at OOU11 would not be acceptable.

7.2.2.5.2 Although the community should view favorably the potential risk reduction attained through
implementation of these alternatives, Alternatives 3 and 4 could be received with some resistance by
the immediate community, since it will temporarily restrict community activities (particularly at the
golf course) and could require excessive vegetation clearance in OOU11 during implementation. The
private property owners that are directly affected within OOU11 are the most likely members of the
community to resist implementation.

7.2.3 Cost

Alternative 1 incurs no cost and is therefore the least expensive of the four alternatives. Alternatives 2,
3, and 4 each incur additional costs.

7.2.3.1 The total estimated cost to implement the educatiqn/information portion of Aliernatives 2, 3,
or 4 is $25,000 to $50,000. This encompasses all OOUs and cannot effectively be divided among the
individual OOUs. To maintain the program, an estimated $2,500 to $5,000 per year is required.

7.2.3.2 The total estimated costs to implement Alternatives 2, 3, and 4 are $430,000, $275,000, and
$718,000, respectively, and in addition, the Education/Information Program cost. All assumptions
used in the cost estimates are stated in Appendix G.

7.2.3.3 Please note that in OOU11, the estimated cost to implement Alternative 2, Institutional
Controis (including fencing), is greater than the cost to complete a surface clearance, Alternative 3.
Although the cost to implement Alternative 3 usually exceeds the cost to install fencing and signage at
FUDS, within OQU11 this is not the case. Reasons for this include:

. The fencing estimate is based upon constructing fencing around the perimeter of each OOU,
which in OOU11 includes four individual unattached sectors. As compared with the acreage
within OOU11, the perimeter around the individual sectors is proportionally larger than if
the OOU was comprised of only one sector.

) Half of OQOU11D will not be cleared or investigated, thus reducing the Alternative 3 cost
without affecting the Alternative 2 costs.
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7.3 Risk Reduction Analysis — O0OU12

OOU12 includes 94 acres outside of Croft State Park where UXOs were found during the Phase 11
EE/CA investigation. OOU12 is subdivided into two sectors (OOU12A and OOU12B), both outside of
the park on privately owned and undeveloped properties. The EE/CA sampling indicated that the entire
OO0U contains significant amounts of UXO and ORS. Much of the ORS is indicative of high order
detonations. Practice rounds found during the investigation may also contain small charges which could
create a hazard to someone finding the item and mishandling it. All fragments of ordnance items found
were less than 21-inches deep in OOU12A and 4-inches at OOU12B. Most items were found less that

1 ft below grade. For additional information related to OQOU11 refer to Section 3.2.5.

7.3.0.1 Due to the fact that both UXO and ORS indicative of high order detonations were found in
QO0U12, a high level of potential risk exists.

7.3.1 Effectiveness
7.3.1.1 Overall Protection of Public Health and the Environment

Alternative 1, No Further Action, provides no additional risk reduction. The potential contaminants
remain in place and there is no risk reduction of ordnance exposure.

7.3.1.1.1 Alternative 2, Institutional Controls, would minimize the likelihood that members of the
public would handle OE that they might observe within QOU12. However, the public is generally
aware of the previous activities that were conducted at the former CCATF, and therefore the
protection provided by implementation of this alternative is limited. Education could be accomplished
by holding public meetings and presenting printed material to residents and members of the public.
This education process would be most effectively implemented for the entire area rather than by
0O0Us.

7.3.1.1.2 Erecting security fence around all segments of the OOU would reduce the exposure
potential by restricting access. However, with the sectors of OQOU12 scattered throughout the area and
some areas still uninvestigated or undefined as a part of any OOU, the overall effectiveness of fencing
around only the sectors of OOU12 is limited. Additionally, fending of private property provides some
protection to the general public, but provides no additional protection to the private property owner.
Sign posting at specific areas would effectively reinforce warnings about risk of exposure to OF.

7.3.1.1.3 Although fencing wili provide some overall protection of public health and the environment,
it is not likely to be a viable option on private properties.
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7.3.1.1.4 The protection level provided by Alternative 2 is expected to be higher than Alternative 1
because of notification of the public to the dangers of ordnance (with education programs and signage).
As with Alternative 1, this alternative leaves contaminants in place and provides little increased
protection to the public and the environment.

7.3.1.1.5 Alternative 3, Surface Clearance, would be effective in removing those OE items that are
most likely to be encountered by the public. Surface clearance, however, would not remove all OE
that could potentially be present. Subsurface OE, if present, would remain. As such, limited
protection would be provided for intrusive activities that may occur within this unit.

7.3.1.1.6 Within OOU12, Alternative 3 would provide protection to the public and environment;
however, there is limited control over the intrusive activities that are allowed. Therefore, the overall
protection of public health and the environment would be predicated upon the amount of intrusive
activities that are implemented after completion of the alternative.

7.3.1.1.7 Alternative 3 would increase the protection provided to the public and the environment (as
compared to Alternatives 1 and 2) because a selective OE removal action would be implemented with
this alternative.

7.3.1.1.8 Alternative 4, Clearance for Use, would reduce the risk of direct contact with OE, unless
intrusive activities are initiated below the depth cleared. Alternative 4 would provide the most effective
overall protection of public and the environment.

7.3.1.1.9 The anticipated intrusive activities within OOU12 are unknown. The properties are
currently undeveloped and QST was not made aware of any development plans. However, that does
not rule out future intrusive activities. Although a significant portion of the OE lies near the surface,
implementation of Alternative 4 provides the best overall protection to public health and the
environment where development is expected.

7.3.1.1.10 The high level of potential risk associated with the ordnance that was found, combined
with the ready accessibility to this private property makes it particularly important to reduce the risk
and to provide the best overall protection to the public health and the environment in OOU12.

7.3.1.2 Long-Term Effectiveness and Permanence

7.3.1.2.1 Alternative 1, No Further Action, implements no action at the site. Therefore, this
alternative would have no impact on long-term effectiveness and permanence.
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7.3.1.2.2 Alternative 2 (Institutional Controls) would reduce the possibility of exposure to the
contaminants and would be effective if it is maintained through periodic evaluation and reinforcement.
However, liability and risk would persist because the potential contaminants wouid not be destroyed
and would remain in place. In O0OU12, the long-term effectiveness and permanence would depend on
the effectiveness and permanence of the education program.

7.3.1.2.3 Alternative 3, Surface Clearance, would be an effective means of reducing exposure to
members of the public who are not engaged in intrusive activities. Jn OOU12, this alternative would
provide a relatively permanent solution to protect the public engaged in non intrusive activities, but
would have no permanent effect on buried ordnance. It would provile limited protection for activities
such as building or pool construction. In OOU12, there is no control over the activities of the residents
and some intrusive activity is possible.

7.3.1.2.4 Alternative 4, Clearance for Use, would provide an effective and permanent means of
reducing the potential for exposure to OE. Implementing this alternative would be effective and
permanent, unless intrusive activities are initiated below the depth cleared.

7.3.1.2.5 In OQUI12 significant quantities of UXO and ORS was detecied during the EE/CA sampling
effort. UXO and ORS was removed from the surface and subsurface of the grids investigated.
However, other areas not investigated within OQOU12 may also contain potentially significant quantities
of OE. (QST could not obtain permission for clearance prior to commencement of operations in many
area within QOU12). The long-term effectiveness of Alternative 3 as compared with Alternative 4
would be a function of the anticipated future use of QQUI12A and OOUI12B.

7.3.1.3 Reduction of MTV

The MTYV of the potential OE contamination would remain unchanged with implementation of
Alternatives 1 or 2,

7.3.1.3.1 Alernative 3. Surface Ciearance, would reduce the volume of contaminants within the
OO0U. OE discovered on the surface would be removed or destroyed under this alternative. However,
any subsurface OE would remain; therefore, the MTV of the buried contaminants would remain
unchanged. According to results of the OECert analysis, with implementation of this alternative, the
total number of annual exposures is expected to be reduced to zero with OOU12B. However, with
OOU12A, the number of expected annual exposures is reduced by only 40 percent (using the high
density exposure estimate) (refer to Table 3-5).

7.3.1.3.2 Alternative 4, Clearance for Use, would significantly reduce the volume of the potential
contaminants. According to results of the OECert analysis, the total number of annual exposures is
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expected to be significantly reduced with implementation of this alternative. If OOU12 is cleared t0 a
depth of 4 ft, no exposures are expected. If cleared to a depth of 1 ft, the expected exposures are
reduced to zero with OOU12B and are reduced by 90 percent {from 10,473,164 exposures to
1,084,162 exposures) within OOU12A (using the high density exposure estimate) (refer to Table 3-5).

7.3.1.3.3 In OOU12 no development has occurred. Reduction in the volume of OE is likely with
implementation of Alternatives 3 or 4, although a more significant reduction can be expected with
implementation of Alternative 4.

7.3.1.4 Short-Term Effect During Implementation

For Alternative 1, no action would be implemented. No risks are associated with the safety of workers
during the implementation period.

7.3.1.4.1 For Alternative 2, Institutional Controls, minimal safety concerns would be associated with
the potential for exposure of workers to UXO while posting signs or erecting fencing. No risk would
be expected for the affected community and no adverse environmental impacts should result from this
alternative.

7.3.1.4.2 For Alternative 3, Surface Clearance, safety concerns would be primarily associated with
the potential for exposure by UXO specialists during surface clearance. The degree of exposure risk
would vary depending on the clearing and inspection activities of different areas within the OOU. In
O0U12, the potential would exist for exposure to workers to OE; however, little risk would be
expected to the affected community. However, the community could be affected by noise or restricted
access during implementation.

7.3.1.4.3 Alternative 4, Clearance for Use, has the greatest potential for ordnance exposure during
UXO clearance amd removal activities. However, this exposure would be limited to workers who have
been trained in handling and disposing of OE. There is a potential for the community to be affected (by
noise or restricted access) during the implementation of this alternative.

7.3.1.5 Compliance with ARARs

For all alternatives, no chemical-specific ARARSs are associated with OE. The action-specific ARARs
potentially applicable to Alternatives 2, 3, and 4 include excavation, protection of endangered species
and worker safety (Table 3-3). The location-specific ARARs potentially applicable to OOU12 would
be complied with during implementation of any alternative.
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7.3.2 Implementability
7.3.2.1 Technical Feasibility
Alternative 1 involves no action at the site.

7.3.2.1.1 Alternative 2, Institutional Controls, would be technically feasible and implementable. Sign
posting and the education and public information portion of this alternative would be easily
implemented. Fencing would also be technically feasible; however, in some areas (with heavy
vegetative cover and limited access) fence construction would be difficult and, as discussed in
paragraph 7.3.2.2.1, fencing of private properties and restricting access to these properties is not
administratively feasible.

7.3.2.1.2 Alternative 3, Surface Clearance, would be technically feasible. EOD-trained personnel
would be required during implementation of all facets of the surface removal alternative.

7.3.2.1.3 Alternative 4, Clearance for Use, would be technically feasible. EOD-trained personnel
must be used during implementation of all the facets of the Clearance for Use alternative.

7.3.2.2 Administrative Feasibility
Alternative 1 is administratively feasible.

7.3.2.2.1 For Alternative 2, Institutional Controls, public education would be administratively
feasible. However, posting of signs would be administratively very difficult. Property owners and
neighbors would be reluctant to accept signs that could potentially lower their property value or ability
to sell their property. Restricting access or erecting fencing around the sectors of QOU12 or around
the entire area would not be possible on these privately-owned properties.

7.3.2.2.2 Alternative 3, Surface Clearance, and Alternative 4, Clearance for Use, would be met with
some degree of administrative difficulty due to the fact that the land within OOU12 is privately owned.
QST had difficulty obtaining ROES to investigate many of the areas within OOU12 and, although
disruption of public access and impact to the property is likely to be short-lived with these alternatives,
implementation of these alternatives are expected to be administratively difficult. Vegetation clearing
operations, excavations, and detonation/disposal of ordnance will not be accepted without reluctance.

7.3.2.3 Availability of Services and Materials

Alternative 1 requires no services or materials,
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7.3.2.3.1 The services and materials required to implement Alternative 2 (Institutional Controls) are
readily available. However, during installation of fencing and sign posts, EOD-trained personnel
would be required to clear the area.

7.3.2.3.2 For Alternatives 3 and 4, special equipment, skills, personnel, and technology include
geophysical investigation, land clearing, and EOD training.

7.3.2.3.3 For all alternatives, special skills, equipment, and personnel would be needed if buried
ordnance is discovered and must be detonated or disposed of. The proper safety precautions would
need to be implemented to prevent untrained personnel from handling these materials.

7.3.2.4 Local Government Acceptance
The need for local government acceptance is not anticipated for Alternative 1.
7.3.2.4.1 For Alternative 2, no state permits are anticipated.

7.3.2.4.2 For Alternatives 3 and 4, no state permits are anticipated. However, state acceptance may
also be needed if endangered species or archaeologically significant items are encountered.

7.3.2.5 Community Acceptance

The community may express concerns regarding Alternative 1, due to the accessibility of OOU12 to
the public and the evidence of OE contamination, including UXOs.

7.3.2.5.1 For Alternative 2, it is expected that the community would accept education. However, sign
posting or restriction of access to lands by erecting fencing at OOU12 would not be acceptable.

7.3.2.5.2 Although the community should view favorably the potential risk reduction attained through
implementation of these alternatives, Alternatives 3 and 4 could be received with some resistance by
the property owners and community in the immediate area, since it will temporarily restrict
community activities and could require excessive vegetation clearance in QOU12 during
implementation. The private property owners that are directly affected within OQOU12 are the most
likely members of the community to resist implementation.
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. 7.3.3 Cost

Alternative 1 incurs no cost and is therefore the least expensive of the four alternatives. Alternatives 2,
3, and 4 each incur increasing costs, beginning with Alternative 2.

7.3.3.1 The total estimated cost to implement the education/information portion of Alternatives 2, 3,
or 4 is $25,000 to $50,000. This encompasses all OOUs and cannot effectively be divided among the
individual OOUs. To maintain the program, an estimated $2,500 to $5,000 per year is required.

7.3.3.2 The total estimated costs 10 implement Alternatives 2, 3, and 4 are $296,000, $464,000, and

$2,608,000, respectively, and in addition, the Education/Information Program cost. All assumptions
used in the cost estimate are stated in Appendix G.
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8.0 Recommended Risk Reduction Alternatives
and Priority Ranking

This section recommends alternatives for each OOU based on the description and evaluation of risk
reduction alternatives presented in Section 6.0, the comparative analysis of risk reduction alternatives
presented in Section 7.0, and an overall knowledge of the site and conditions. Table 8-1 presents a
summary of the risk reduction alternative analyses (presented in Section 7.0) and costs for OOUS9,
O0QU10, O0U11, and OOU12. The recommended alternative is noted in the text. The recommended
alternative for QOU9 is No Further Action. The recommended alternative for OQU 10 is Surface
Clearance. The recommended alternative for risk reduction at QOU11 and OOU12 is Clearance for
Use.

8.0.1 The cost for implementing an information/education program for one OOU is only slightly
greater than the cost of implementing the program for all OOUs. In addition to the specific
recommendations presented in the following sections, QST recommends the information/education
program be developed for all OOUs. The estimated cost to develop and implement an information/
education program applicable to all QOUs at former CCATF is $25,000 to $50,000. The estimated
annual cost to administer the program is $2,500 to $5,000.

8.0.2 The OOUs delineated in this EE/CA represent only the portions of the sites that were
investigated. Further assessment by the government will be required to determine if additional areas
not sampled during this EE/CA should be investigated.

8.1 Risk Reduction Analysis Results

The total expected annual exposures (TEAE) values presented in the OECerz report (See Appendix F)
were produced using a statistical model software created by Quantitech. The OECert results

(Table 3-5) provides the TEAE after implementation (based on the high, point, and low density
estimates) for several alternatives at each OOU. The OECert analysis was performed for individual
sectors within each OOU and the average value was calculated for the entire OOU.

8.1.1 ESE used the values from the OECert report to calculate the Exposure Reduction for all
remedial alternatives proposed at each OOU. Table 8-2 provides the calculations and resuiting
exposure reductions for each alternative at each OOU,

8.1.2 The no further action alternative {Alternative Number 1) provides no further exposure reduction
as ordnance is not removed.
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Table 8-1. Analysis of Risk Reduction Alternatives (Page 1 of 7)
. Alternative 1 Alternative 2 Alternative 3 Alernative 4
Risk Reduction Com No Further Action Institutional Controls Surface Clearance _ Clearance for Use
. o e o i O0U-9 SMALL ARMS AREAS T
EFFECTIVENESS _
Overall Protection of Public | No additional protection. Provides limited additional Provides some protection to Provides most protection to
Health and the Environment |- = . = protection to public as public not engaged in intrusive | public health. However, OE
compared to Alternative 1. activities. However, OE related materials have been
related materials have been determined to be little or no
determined to be little or no risk.
Long-term Effectiveness and | No impact on long-termn Limited additional Effective for non-intrusive Effective for all activities
Permanence cffectiveness and = | effectiveness; liability and activities. Permanent unless above cleared depths.
permanence; ; | risk would persist; intrusive activities are Permanent.
S R contaminants would remain | performed.
Reduction of MTV Rcunins unchanged ‘1 No MTV reduction. Some volume reduction. Significant votume reduction.
Short-Term Effect During | No risk to safety of workers. | Limited risk to workers while | Limited risk to workers. Limited risk to workers.
Implementation S - installing signs and fence No risk to public but could be | No risk to public but could
posts, no risk to public. affected by noise and be affected by noise and
restricted access, restricted access.
Compliance with ARARs ] No chemical-specific ARARs. No chemical-specific ARARs. | No chemical-specific
| Action- and location-specific | Action- and location-specific ARARs, Action- and
ARARs would be complied ARARs would be complied location-specific ARARs
with. with, would be complied with.
IMPLEMENTABILITY _ _
Technical Feasibility Feasible. Feasible. Feasible, Clearance of heavy | Feasible. Clearance of heavy
brush will make brush will make
implementation difficult in implementation difficult in
SOIE Areas. $OIMe areas.
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Table 8-1. Analysis of Risk Reduction Alternatives (Page 2 of 7)
. i ARernative 1 Alternative 2 Alternative 3 Alternative 4
Risk Red n Component No Further Actlon _ Institutional Controls Surface Clearance Clearance for Use
Administrative Feasibility Feambie Fencing and permanent access | Feasible in park. Feasible in park.
restrictions not feasible. Administratively difficult on Administratively difficult on

private properties. Excessive
vegetation clearance would be
met with reluctance.

private properties. Excessive
vegetation clearance would
be met with reluctance.

Availability of Services and i .| Services and materials Available, special UXO skills | Available, special UXO skills
Materials | available, required. required.
Local Government None required Need for state permits not Acceptance needed if Acceptance needed if
Acceptance 4 anticipated. endangered species or endangered species or
archaeologically significant archaeologically significant
items are encountered. items are encountered.
Community Acceptance .7 | Community not likely to Some resistance expected by Some resistance expected by
Hix o 1 accept fencing anywhere or the public during the public during
~ /| signs on private property. implementation. Significant implementation. Significant
4o | Other controls likely to be resistance anticipated by resistance by private property
i e " { acceptable. private property owners. OWners.
COST | No cost.. 1 $ Not determined $ Not determined $ Not determined
R P e OOU-10 Grenade and Mortar Areas Within Park - L
EFFECTIVENESS
Overall Protection of Public | No risk reduction. Some risk reduction. Fencing | _Slgniﬂcant incremed risk | Little increased risk
Health and the Environment and signs would increase - reduction over. msumﬁoml reduction over surface
protectiveness, but Controls. Surface clcaranoc clearance since limited
effectiveness of fencing only | would increase promcnon for | intrusive activities are
QQU-10 is limited. _visitors, hikérs, andcanq)ers { expected in this area,
Long-term Effectiveness and | No impact on long-term Effective, if public Effective and relauvely____ Effective and permanent for
Permanence effectiveness and information programs are pcrmamut for norvintrusive all activities.
permanence. periodically repeated. The B acnvm:s
fencing component would be | - :
permanent if maintained.
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Table 8-1. Analysis of Risk Reduction Alternatives (Page 3 of 7)

Alternative 1 Alternative 2 Alternative 3 Alternative 4

Risk Reduction Component | \o purther Action Institutional Controls Surface Clearance Clearance for Use

Reduction of MTV Remains unchanged. No MTV reduction, Some volume reduction. Significant volume reduction.

Short-Term Effects During No risk to safety of workers. | Limited risk to workers while I_mmcd risk to workers.~ " | Limited risk to workers.

Implementation installing signs and fence Very little risk te public, but Very little risk to public, but
posts. No risk to public. could be affected by noise and could be affected by noise

resticied access, . - | and restricted access.

Compliance with ARARs None applicable. No chemical-specific ARARs. No chemical- specl'_ 3ARARs No chemical-specific
Action- and location-specific | Action- and locat:nn-specxﬁc. ARARs. Action- and
ARARs would be complied | ARARs would be comphed location-specific ARARs
with. with,. : would be complied with.

IMPLEMENTABILITY _

Technical Feasibility Feasible Feasible Feasible: Clearance of heavy | Feasible. Clearance of heavy
brush will make 1 brush will make
m:plemcntanon d:fﬁcult i implementation difficult in
some areas, . - - S0me arcas.

Administrative Feasibility Feasible. Public education and signs are | Feasible. Will Tequire c]osc Feasible. Will require close
feasible. Fencing and | coordination with Parl:f . - { coordination with Park
permanent access restriction officials. Excessive
not feasible. vegetation clearance likely to

- { be met with reluctance.

Availability of Services and | None required. Available. Available, special UXO skills

Materials | required.

Local Government None required. No permits anticipated. No permits anticipated. State

Acceptance Acceptance of fencing acceptance of excessive acceptance of excessive
doubtful. - yegetation tlearance . vegetation clearance

-quesuomble Acccptancc i quesﬁonable. Acceptance
| ticeded if endangered species- | needed if endangered specics
or archasologicslty sxgmﬁcmt or archaeologically
' ltt:ms are encoumered : significant items
- o encountered.
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Table 8-1. Analysis of Risk Reduction Alternatives (Page 4 of 7)
. . Alternative 1 Alternative 2 Alternative 3 Alternative 4
Risk Reduction Component | o purther Action Institutional Controls Surface Clearance Clearance for Use
Community Acceptance May express concern. Generally expected. ‘Should be viewed favorably - | Should be viewed favorably.

' Resistance expected from - Some resistince by ‘ti public. | Some resistance by the public
park visitors if access is ‘if access is restricted of ¢ - | if excessive vegetation
restricted. excessive vegctauon clearance | clearance is needed.

ispeeded. .- - _
COST No cost. $ 545,000 $.745,000 211 $3,110,000
e _OOU-11 Grenade and Mortar Areas Outside Park - i
EFFECTIVENESS
Overall Protection of Public | No additional protection, Limited protection, Public Provides protection to public .
Health and the Environment awareness would decrease not involved in intrusive ‘protection 1o publzc hea.lth .
risk. Fencing and signs in activities. Future intrusive and the environment. Limited
OOCU-11 only has limited activities are unknown. additional protecuon at the
effectiveness. golf course. _
Long-Term Effectiveness and | No impact on long term Some effectiveness if Effective for non-intrusive Effective and permanent for
Permanence effectiveness and maintained through activities. Permanent unless al activities. above clearm::e _5
permanence. reinforcement. Contaminants | intrusive activities are &p o
remain. performed.
Reduction of MTV None. None. Some volume reduction.
Short-Term Effects During No short term risk. Limited risk while installing Limited risk to workers. :
Implementation signs and fence posts. No Very limited risk to public, but |
risk 10 the public. could be affected by noise and | could be affectcd by noise
restricted access. and restricted access,
Compliance with ARARs None applicable. No chemical-specific ARARs. | No chemical-specific ARARs. | No chemxcabspeelﬁc
Action- and location-specific | Action- and location-specific :
ARARs would be complied ARARs would be complied
with. with,
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Table B-1. Analysis of Risk Reduction Altemnatives (Page 5 of 7)

. . Alternative 1 Alternative 2 Alternative 3 Alternative 4

Risk Reduction Component No Further Action Institutional Controls Surface Clearance Clearance for Use

IMPLEMENTABILITY

Technical Feasibility Feasible. Feasible Feasible. Clearance of heavy | Feasible; Clem‘ance of hcavy

brush will make brush will miake .
implementation difficult in implementation dlfﬁmlt 111
SOme areas.  $0me areas.

Administrative Feasible. Limited feasibility. Property | Administratively difficult. ' Admiiiistrauvcly dlt'ﬁcult

Feasibility is privately owned. Education | Access permission required, Access permission required.
feasible. Fencing not Some landowners are expected | Some limitations on
feasible. Signs would be met | to deny access. excavation expecied from
with reluctance, landowners,

Availability of Services and | None required. Available. Available, special UXO skills szulable specnal UXO gkills

Materials required. required.

Local Government None required. Need for local government Need for local government ‘Need for local government .

Acceptance acceptance is not anticipated. | acceptance is not anticipated. acceplarnce is fiot anticipated.

May be needed if endangered |- May be needed if endangered
species or archaeologically ’ species.or archaeologically
significant items are significant items aré
encountered. encountered,

Community Acceptance May express concerns. Private property. Acceptance | Community should favorably Conﬁm:mty shouild, favorably
of sign posting and fencing view risk reduction. Private view risk reduction. Private: -
not anticipated. property. Rights-of-entry property. Rights-of-entry

difficuli to obtain. difficult to obtain. B

COST No cost. $ 426,000 $ 2‘?5 000 $ 718,000

00U:12 UXO Areas Outside Park '

EFFECTIVENESS

Overall Protection of No additional protection. Limited protection. Public Provides protection to public | Most cffecuvc overatl

Public Health and awareness would decrease not involved in intrusive - protection to public healih

the Environment risk. Fencing and signs in activities., Future intrusive -and the envitonment;
0OQU-12 only has limited activities are unknown. | Significant risk currcnﬂy
effectiveness. | exists. -
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Table 8-1. Analysis of Risk Reduction Alternatives (Page 6 of 7)
Risk Reduction C ot Alternative 1 Alternative 2 Alternative 3 Alternative 4
1Sk e on L.ompor No Further Action Institutional Controls Surface Clearance Clearance for Use
Long-term Effecnveness and | No impact on long term Some effectiveness if Effective for non-intrusive Effective and permanent for
Permanence cffectiveness and maintained through activities. Permanent unless all activitics above clearance
permanence. reinforcement. Contaminants | intrusive activities are depth. -
remain, performed. o
Reduction of MTV Norne. None. Some volume reduction, : .Signiﬂcaht volume reduction.
Short-Term Effects During No shori-term risk. Limited risk while installing Limited risk to workers. Some nsk to worl:crs :
Implementation signs and fence posts. No tisk | Very limited risk to public, but Very limited risk to pnbh'c_:’,
to the public. could be affected by noise and | bt could be affected by
restricted access. noise and restricted access.
Compliance with ARARs Not applicable. No chemical-specific ARARs. | No chemical-specific ARARs. | No chemical- -specific
Action- and location-specific | Action- and location-specific ARARs. Action- am_i
ARARs would be complied ARARs would be complied location-specific ARARs
with. with. woiild be complied with.
IMPLEMENTABILITY : -
Technical Feasibility Feasible. Feasible. Feasible. Clearance of heavy | Feasible. Clearance of heavy -
brush will make brush wili make.
implementation difficult in - implemettation difficidt in -
SOmMeE areas. SO dreas. s
Administrative Feasibility Feasible. Limited feasibility. Property | Administratively difficult, '-:Admunstralively difficult.
is privately owned. Education | Access permission required. Access permiission required.
feasible. Fencing not Some landowners are expected | Some landowners are.
feasible. Signs would be met | to deny access. expected to deqy access: -
with reluctance. » L
Availability of Services and | None required. Available. Available, special UXO skills | Available, special UXO skifls
Materials required. -Tequired.
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Table 8-1. Analysis of Risk Reduction Alternatives (Page 7 of 7)
. . Alternative 1 Alternative 2 Alternative 3 Alternative 4
Risk Reduction Component | Ny Further Action Institutional Controls Surface Clearance Clearance for Use
Local Government None required. Need for local government Need for local government - Need for local governmem
Acceptance acceptance niot anticipated. acceptance not anticipated. aoccptance not anticipated, -
May be needed if endangered | May be needed if cndz.ngered
species or archaeologically species or archaeologxcally
significant item is significant item is .7
encountered. encountered. -
Comrunity Acceptance May express concerns, Private property. Acceptance | Community should favorably C__onnmmty should fai:i'ié:rably 5

of sign posting and fencing
not expected.

view risk reduction. Private
property. Rights-of-entry

view Tisk reduction. Private

' property. Rights-of-entry

difficult to obtain. difficult to obtain.
COST No cost. $ 296,000 $ 464,000 $ 2,608,000
Note:  An education/information program is applicable to all OOUs within the former Camp Croft Training Facility. The total estimated cost to develop and

implement this program is $25,000 to $50,000. This cost has not been distributed among the OOUs, The estimated anmal cost to administer the

education/information program is $2,500 to $5,000.

The shaded area represents the recommended alternative for QOU.

Source: QST, 1997.
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Table 8-2. Calculation of Exposure Reduction At Former Camp Croft - EE/CA Phase I (Page 1 of 2)

00U Location Remedial Activity Total Expected Exposure Reduction Exposure
Annual Exposures (Total Number) Reduction
(Average)* Percent +
High Density Estimate
00U10 No Action 7180 o U]
Surface Removal 7 71713 100
1-Foot Removal 2 7178 100
4-Foot Removal 0 7180 100
00U11 No Action 6224 0 ()
Surface Removal 341 5883 95
1-Foot Removal 7 6217 100
4-Foot Removal 0 6224 100
o0ouU12 Ne Action 22305 0 0
Surface Removal 86 22219 100
1-Foot Removal 21 22284 100
4-Foot Removal 0 22305 100
Point Density Estimate
O0U10 No Action 1598 0 0
Surface Removal 5 1593 100
1-Feot Removal 1 1597 100
4-Foot Removal H 1598 100
0O0U11 Ne Action 1212 0 0
Surface Removal 124 1088 90
1-Foot Removal 3 1209 100
4-Foot Removal 0 1212 100
0QU12 No Action 9685 0 0
Surface Removal 70 9615 99
1-Foot Removal 17 9668 100
4-Foot Removal 0 9685 100
Low Density Estimate
O0U0 No Action 14 0 0
Surface Removal 10 4 29
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Table 8-2. Caiculation of Exposure Reduction At Former Camp Croft - EE/CA Phase IT (Page 2 of 2)

QO0U Location Remedial Activity Total Expected Exposure Reduction Exposure
Annual Exposures (Total Number) Reduction
{Average)* Percent +
1-Foot Removal 2 12 86
4-Foot Removal 0 14 100
0oul1l No Action 0 ¢ !
Surface Removal 0 0 0
1-Foot Removal 0 0 0
4-Foot Removal 0 0 0
o0oU12 No Action 1001 0 0
Surface Removal 53 948 95
1-Foot Removal 13 988 99
4-Foot Removal 0 1001 100

® Total Expected Annual Exposures (Average values from table 3-5.)

Exposure Reduction - Reduction in the number of exposures due to the implementation of a remedial activity, Calculated

by subtracting the number of exposures resulting from 2 specific remedial activity and subtracting the number of
. exposures from the no action zlternative value.

+ Exposure Reduction Percent - Percent exposure reduction resulting from a specific remedial action.

Source: QST, 1997.
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8.1.3 For Alternative Number 2, Institutional Controls, it is difficult to quantify the risk reduction due
to the fact that ordnance is not removed from the site and fencing will inhibit, but not prevent
exposures. There are numerous variables including maintenance of fencing, monitoring frequency,
frequency of public education, etc., that must be addressed to determine the resulting risk reduction of
this alternative. A risk reduction models for estimating the effectivesness of institutional controls is not
presently available. This alternative was not selected as the remedial alternative at any of the OOUs
investigated during the Phase II EE/CA investigation.

8.1.4 The data obtained during the EE/CA investigation indicated no activities are known or are
presentily proposed below a depth of one foot at any of the sites. Therefore, the clearance depth for
Clearance for Use (Alternative Number 4) was determined to be one foot.

8.1.5 Table 8-3 presents the cost and estimated exposure reduction from the OECert analysis. By
reviewing the cost and estimated exposure reduction analysis, it can be ascertained that signigicant risk
reduction be obtained cost effectively by implementing the “surface clearance” aleternative for
QO0U10, OOU11, and OOU12; and it would appear that this alternative could be the recommended
alternative; however, due to the fact that OOU11 and OOU12 are on residential properties, a higher
level of remedial activity, Clearance for Use, was selected. The selected remedial alternatives are
hightighted in Table 8-3.

8.2 O0OU3 — Expansion of 1996 EE/CA OOU3 Area

As also recommended in the Phase | EE/CA Report (ESE, 1996a), Alternative 4, Clearance for Use,
is the recommended alternative for the expanded OOU3, based on the following rationale:

o OO0U3 is primarily a moderately to densely populated residential development.

. ORS items were detected during the EE/CA Phase I and I investigations.

. Future construction may unearth subsurface UXO.

. Alternative 4 reduces the likelihood that members of the public would encounter OE.

. Alternative 4 is administratively feasible.

. Implementing Alternative 4 would meet the clearance to depth requirements of the various

land uses.
L Alternative 4 is technically feasible.
o Only properties where the landowner provides right-of-entry will be investigated.

8.2.1 The estimated cost for implementing Alternative 4 at QOU3 is $3,013,000. This cost is due to
the large number of anomalies found at the QOU during the EE/CA investigation. The cost is also
greater than expected due to the use of the blast boxes for engineering controls. A 10-percent increase
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Table 8-3. Cost Estimate and Risk Reduction (Yearly Exposures) of Ordance Operable Units at the Former CCATF

Estimated Risk Reduction (Reduction in Yearly Exposures)
Location Alternative Number Cost High Estimate Point Estimate Low Estimate
and Description Reduction Reduction Reduction
Reduction | Percent | Reduction | Percent | Reduction | Percent
OOU-10 | 1 No Action 0.00 ¢ 0 0 0 0 ¢
2 Institutional Controls | $544,000 NC NC NC NC NC NC
33“1.{”0 Clearance $7¢5,m0 7073 |00 40 ;';'._51593: 00 | a4 {
4 Cilearance For Use $3,210,000 7,178 100 1597 100 12 86
O0U-11 1 No Action 0.00 0 0 ¢ 0 ¢ 0
2 Instimtional Controls $275.000 NC NC NC NC NC NC
3 Surface Clearance $275,000 5,883 95 1088 %0 0 0
4Clesnmce For Uss | s7ioon-f 6217, | xo0 | 1209 | a0 | 06 | o
00U-12 | 1 No Action 0.00 o 0 0 0 0 o
2 Instirutional Controls $296,000 NC NC NC NC NC NC
3 Surface Clearance $464,000 2,219 100 9615 99 948 95
. 4 Clearance For Use $2.610,000 | 22,284 1 w00 T oss8 7 100 988 99

Note: NC = Risk Reduction Values Not Calculated.

Estimated Risk Reduction (yearly exposures) values are caleulated from total expected anmual exposures calcufated from the OECert
data. These data are conservative estimates produced by Quantitech’s Risk Assessment Model.

Highlighted ficlds indicate the chosen altzrnatives.

Source: QST.
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... 1o the cost of excavation is assumed based on the results of the EE/CA field investigations. A summary
of assumptions is included with the cost estimate in Appendix G.

8.3 OOU9 — Small Arms Areas (A Through H)

Alternative 1, No Further Action, is the recommended alternative for OOU9. This alternative was
selected based on the following rationale:

e The OE-related materials found were small arms scrap in small quantities.

e  UXO items were not detected at the OOU9 during the EE/CA investigation.

. Alternative I would likely receive community acceptance.

. Alternative 1 is administratively feasible.

. Implementing Alternative 1 would cause no inconvenience to the community and no risk to

workers.
. Alternative 1 is technically feasible,

8.3.1 There is no cost to implement Alternative 1 at OOU9 (Areas A through H).
8.4 O0U10 (A, B, C, and D)- Grenade and Mortar Areas Within Park

. Alternative 3, Surface Clearance, is recommended for the QOU10 grenade and mortar areas within
the park. This alternative was selected based on the following rationale:

. OQUI10 is a state-owned property and intrusive activities can be controlled.

e  Significant amounts of ORS were collected from OOU10 during the EE/CA investigation.

o The presence of OEF is likely in the impact areas.

. Alternative 3 reduces the likelihood that members of the public would encounier OE.

. Alternative 3 is technically feasible, although clearance of heavy brush in some areas will
make implementation difficult.

. Alternative 3 is administratively feasible, although it will require close coordination with
park officials.

. Because OOU10 is owned by the State of South Carolina, Alternative 3 would be
implementable and the ROEs would be obtainable on the entire QOU.,

. Because OOUI10 is an established Croft State Park, future construction will be minimal and
construction can be controlled.

8.4.1 The estimated cost to implement Alternative 3 at OOU10 is $745,000.
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. 8.5 O0UL11 (A, B, C, and D) - Grenade and Mortar Areas Qutside Park

Alternative 4, Clearance for Use, is the recommended alternative for OQOU11. This alternative was
selected based on the following rationale:
e Alternative 4 is the most effective alternative for overall protection to public health and the
environment,
¢ Alternative 4 is effective and permanent for all activities above clearance depth.
¢ During the EE/CA field investigation, ORS items indicative of high order detonations and
possible risk were discovered.
e Alternative 4 is technically feasible, although clearance of heavy brush will make
implementation difficult in some areas.
¢ Alternative 4 would probably have loczal government acceptance.
¢ The community would favorably view the risk reduction of Alternative 4.
¢ Alternative 4 would reduce the likelthood that members of the public would encounter OE,
¢ OO0UI1 is privately owned and there is no control over future intrusive activities.

8.5.1 In OOU1ID, no clearance is needed on the portions of the golf course that have been previously
developed (e.g., greens, fairways, sand traps). This acreage is not included in these recommendations.

. 8.5.2 The estimated cost to implement Alternative 4 at OOU11 is $718,000.
8.6 OOUI12 (A and B) - UXO Areas Outside Park

Alternative 4, Clearance for Use, is the recommended alternative for OQU12. This alternative was
selected based on the following rationale:
s Alternative 4 offers the most effective overall protection to public health and the environment .
e  UXO and ORS items indicative of high order detonations and possible risk were detected at
OQU12A and OOU12B during the EE/CA investigation.
e Alternative 3 reduces the likelihood that members of the public would encounter OE,
s Alternative 4 is effective and permanent for all activities above clearance depth.
s Alternative 4 is technically feasible, although clearance of heavy brush will make
implementation difficult in some areas,
s  Alternative 4 would probably have local government acceptance.
s The community would favorably view the risk reduction of Alternative 4.

8.6.1 The estimated cost to implement Alternative 4 at QOU12 is $2,608,000.
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APPENDIX A
ANNEX AA

STATEMENT OF WORK

ADDITIONAL WORK FOR

ENGINEERING EVALUATION/COST ANALYSIS
FORMER CAMP CROFT
SPARTANBURG, SOUTH CAROLINA
21 October 1996 -

1. QOBJECTIVE

Perform additional work to complete the entire former Camp
Croft Engineering Evaluation/Cost Analysis (EE/CA), in accordance
with the National Contingency Plan (NCP) and the gpecial
requirements of this Scope of Work (SOW). The EE/CA for the
entire former Camp Croft site will be used as the basis for the
selection of the corrective action in order to reduce public
safety risk associated with Ordnance and Explosives (QE). The A-E
shall coordinate closely with the Contracting Officer and other
contractors performing the removal of CE or other investigative
work on site. The removal may be performed at the same time as
this additicnal work.

2. BACKGROUND

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

2.1 General. OE is a safety hazard and constitutes an
imminent endangerment to the public. These actions will be
performed in substantial compliance 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 thig site.

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

A-E shall, after coordination with the CEHNC Safety Specialist,
move to another work site and continue work under this Scope of
Work (SOW).

2.3 Site Description. Camp Croft was 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 ranges; and a troop housing area with attached
administrative headquarters. Camp Croft is located approximately
five miles southeast of Spartanburg, South Carolina and
encompagsed approximately 19,045 acres. The following are areas
of concern, as related to OE:

2.3.1 Iraining Range Impact Area. This area of present-day

Croft State Park is suspected to be contaminated with OE that
would have been generated during small arms ammunition and mortar
training cenducted by infantry troops. Ordnance waste located
includes .30 caliber small arms, 60 mm and 81 mm mortars, 105 mm
illumination projectiles, and 20 mm projectile evidence, hand
grenades, and fuzes. 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

chambers 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.
Gag chambers and obstacle couree 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 remain at the present time.

2.3.4 g@Grenade Court. The Grenade court is approximately 175
acres in size. The site is being graded for construction. There

are no evidence of OE located at this site.
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The A-E shall prepare an abbreviated Work Plan to accomplish
this Delivery Order for approval. The Work Plan must be approved
by the Contracting Officer prior to the start of any field work.

4. TASK 2- PREPARE SUPPLEMENTAL ARCHIVE SEARCH REPORT (SASR)

The A-E shall provide a team of professiocnals to perform
additional SASR for the former Camp Croft site. The team shall
visit the site to collect additional information, interview
knowledgeable local populace, and prepare the SASR for the site.
The A-E shall coordinate with the CEHNC project manager to obtain
local point of contacts that shall be interviewed. The A-E shall
provide all logistical supports for a public meeting to be held
at Spartanburg, SC. This shall include mailing the notification
to all persons on the mailing list. All cost associated with this
public meeting shall be paid by the A-E. The A-E shall provide a
senior UXO supervisor to asgsgist in this public meeting. The
Government will conduct the public meeting. The A-E shall obtain
approval from the Contracting Qfficer prior to performing this
cask,

5. TASK 3- PERFORM SITE RECONNAISSANCE OF ADDITIONAL SAMPLING
BREAS

The A-E shall prepare a supplemental Safety Plan for
approval prior to the start of this task. The A-E shall perform
site reconnaissance of all of the proposed additional sampling
areas. Conditions of the proposed esampling areas shall be
recorded and photographed. The results of this task shall be
included in the supplemental engineering report.

€. IASK 4- PURLIC MERTINGS

6.1 The A-E shall attend meetings to be held at the site or
CEHNC 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 professicnals,
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thoroughly familiar with the project, at the minimum of one .
meetings, The meetings should last not more than one day. The A-E

shall be required to provide technical support and other support

as directed by the Contracting Officer for the Public

Involvement.

6.2 The A-E shall provide all logistical support for up to
three public meetings to be held at the site. This shall include
mailing the notification to all persons on the mailing list. All
cost associated with this public meeting shall be paid by the A-E.-
The A-E shall provide a senior UXO supervisor to assist in this
public meeting. The Government will conduct the public meeting. The
A-E shall obtain approval from the Contracting Officer prior to
performing this task.

6.3 The A-E shall provide all logistical support for up to -j
two additional public meetings to be held at the site. This
shall include a pre-brief tc Government personnel at the A-E's
office prior to the public meeting. Logistical support shall
include mailing the notification to all persons on the mailing
list. All costs asscciated with the public meeting shall be paid
by the A-E. The A-E shall provide a Senior UXO Supervisor to

assist in this public meeting. The Government will conduct the
public meeting., The A-E shall obtain approval from the 1.
Contracting Officer prior to performing this task. -—

7. IASK S- PROJECT MANAGEMENT

The A-E shall, during the life of this Delivery Order,
manage this Delivery Order in accordance with the SOW, Appendix
A. All project management associated with this Delivery Order,
with the exception of direct technical oversight of work
described in the preceding and following tasks, shall be
accounted for in this task.

8. SCHEDULE

Iask Date
Draft Work Plan 7 Apr 95
Final Work Plan 19 Apr 95
Draft SASR 21 Jul 95
Final SASR 5 Sep 95
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Draft Engineering Report : 3 Oct 95
Final Engineering Report 16 Oct 95
Draft Work Plan for EE/CA 15 Jul 86
Receive Government Comments 1 Aug 96 Xa¢/
Draft Final WP for EE/CA @‘ﬁ' S+ Nov 96 @i~ -—
Receive Government Comments 2. 2.¥8 Nov 96 fu"““/@y’
Final Work Plan for EE/CA 9 4 Dec 96 [US™~
Pre-Draft EE/CA 25 Apr 97
Receive Government Comments 18 May 87
Draft EE/CA 29 May 97
Public Meeting 10 Jun 87
Receive Comments 3 Jul 97
Final EE/Ca 24 Jul 97
Draft Action Memorandum 12 Jun 97 -—
Receive Government Comments 3 Jul 97 |
Final Action Memorandum 24 Jul 397
All work and services under thig delivery order shall be 4

completed by 30 Aug 97. —

8.1 Review Comments. The A-E shall review all comments

received through the CEHNC 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 as an attachment to the next submittal.

8.2 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.

8.3 (Coryespondence. 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 menthly progress
report.

8.4 Monthly Progress Report. The A-E shall prepare and

submit monthly progress reports describing the work performed
since the previous report, work currently underway and work
anticipated. The report shall state whether current work is on
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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 gubmitted to the Contracting Officer not later

than the 10th day of each calendar month.

8.5 Computexr Files. All final text files generated by the
A-E under this delivery order shall be furnished to the
Contracting Officer in WordPerfect, IEM PC compatible format. All
drawings shall be on reproducible {mylar) and design file
compatible with CEHNC GIS System.

8.6 Public Affgirs. 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 CEHNC 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.

8.7 BAddressee. Copies

US ARMY ENGINEERING AND 6
SUPPORT CENTER, HUNTSVILLE

ATTN: CEHNC-OE-DG (Ms. Patti Berry)

4820 University Square

HUNTSVILLE, AL. 35816-1822

US ARMY ENGINEER DISTRICT, CHARLESTON Draft WP, 4

ATTN: CESAC-EN-PR (Mr. Wayne Bogan) Final WP, 10

P.O. BOX %19 Pre-Draft EE/CA, 4
CHARLESTON, SC. 29402-0919 Draft EE/CA, 10

Final EE/CA, 10

HEADQUARTERS, US ARMY CORPS QF ENGINEERS 1l
ATTN: CEMP-RF (Mr. James Huang)

Room ‘2214-C

20 Massachusettg Avenue

Washington, D.C. 20314-1000

COMMANDER

547ch EXPLOSIVE ORDNANCE DETACHMENT (EODCT) 1 -—
Fc. GILLEM

FOREST PARK, GA. 30050-5000
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PARK SUPERINTENDENT 2
CROFT STATE PARK

ATTN: Mr. Gerry Perry

450 CROFT STATE PRRK ROAD

SPARTANBURG, S8C. 29302

9. TASKS 6, 7. k 8 - PREPARE EE/CA FOR THE DEVELOPING AREAS,
THE PARK AREAS. AND THE NON-DEVELOPING AREAS

The A-E shall prepare one EE/CA for the developing areas,
the park areas, and the non-developing areas, As part of this
task, the A-E shall prepare an additional WP and propose the OE
sampling locations. The A-E shall supplement the existing work
plan for this task order for the UXO related work. The work plan
must include: UXO Operational Plan; Site-Specific Safety & Health
Plan (SSHP}; Equipment Plan; Environmental Protection Plan;
Quality Control Plan; Work, Data, and Cost Management Plan; and
Geophysical Investigation Plan. The actual OFE sampling will be
performed in accordance with "Task $§ - Site Characterization.®
The results of the sampling will be utilized for the preparation
of the EE/CA. The A-E shall utilize a UX0O risk assessment model
provided by the Contracting Officer to perform the risk
assessment. The A-E shall evaluate the risk that the site
represents to human health and the environment. The risk
evaluated shall be related to the site safety related OE and
shall not consider chronic¢ health effects which cguld result from
chemical constituents of OE. The A-E shall collect the data
items {for the applicable site type} to be used in the OE
Cost/Risk Effectiveness Program (QE Cert). After the site
investigation is complete and the baseline site risk is assessed,
the A-E shall identify and analyze removal alternatives. Then,
based on close consultation with the Contracting Officer, the
A-E shall recommend a preferred removal alternative. The EE/CA
report shall be prepared in accordance with the guidance
contained in "Guidance on Conducting Non-Time Critical Removal
Actions Under CERCLA." The A-E shall cbtain approval from the
Contracting Officer prior to the start of this task. Schedules to
complete this task will be as directed at the time this task is
approved.
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10. TASK 9 - SITE CHARACTERIZATION ~ .

The A-E shall characterize the sites for developing, park,
and non-developing areas identified in the approved Work Plan by
implementing the work described in the Work Plan and including
but not necessarily limited to the following activities:

1¢.1 @Geophysical Investigations. The A-E shall implement
geophysical investigations as described in the approved Work
Plan.

10.2 Intrusive Investigations. The A-E shall, utilizing
qualified personnel, implement site UXO sweeps as described in
the approved Work Plan in order to actually locate OE at thege
sites. The A-E shall identify in the Work Plan a percent of the
total anomalies to be excavated for each particular site, up to a
maximum number of excavations for each given site. This
excavation is intended for site characterization and not complete
OF removal.

10.2.1 UXO Desgtruction. The A-E will be responsible for
the destruction of UX0O encountered during site investigations and
characterizations utilizing an approved UXO subcontracter and in
accordance with all aspects of the project Work Plan. .

10.3 Surveying. The A-E shall perform all location surveys
and mapping reguired to establish boundaries of areas identified
in the approved Work Plan and as required to support the project.
During all field and intrusive activities, the survey crew shall
be accompanied by a UXO Specialist who shall perform a UXO survey
in each area prior to the surveyors starting work. Based on site
conditions, it is possible that a UXO escort will not be required
in all areas at all times after the initial site visit. However,
such a decision will be made jointly by the on-site Safety
Officer and CEHNC Safety Specialist who may rescind or Em@f .51 be |
k. gy .t':‘im . eG};i ﬁg‘ rners shall be established using b-r‘été—é{& sbal Qi
ach corner of each grid area shall be 'ir“
located by establishing the appropriate state plane gird system
to the closest 1 foot and shall bhe both tabulated and shown on
maps of the site. Other coordinate systems and accuracy
specifications are not acceptable and shall not be used. The A-E
shall mark and survey the corners of the designated grids with t
stakes or other visible temporary markers. Individual locations —
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of recovered UXOs only shall be tape measured or the x and y -—
distance estimated to obtain a horizontal accuracy of plus or l
minus one foot from the established grid corners. If subsurface

UXOs are encountered, their depth below ground surface shall also

be measured. The location of ordnance scrap, ordnance fragments,
shrapnel, small arms ammunition, and metallic debris shall be

recorded only on a per-grid basis and not located by ccordinates.

The use of Total Station, GPS, or other precision survey methed

to locate individual UXOs, UXOQ scrap, or geophysical anomalies

within a grid shall not be performed. A magnetometer shall be

used to survey the location for the establishment of any

monuments or markers.

10.3.1 Items and data to be submitted to CEHNC as part of
this task are as follows:

10.3.1.1 A tabulated list of all control points and a list
of all adjusted coordinates established and/or used for this
survey.

10.3.1.2 Electronic copies of all survey data, maps, or
boundary controls information developed during this action.
These files shall include all CADD drawings in Microstation
(version $.0) format, all raw field notes, or any GPS
triangulations in ASCII format.

11. IASK 10 - EE/CA ACTION MEMORANDUM

After the EE/CA has been apprcved by the Contracting
Qfficer, 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,

12. HEALTHE BND SAFETY PLAN

12.1 Safety and Health Program. The Occupational Safety
and Health Administration (QSHA) requires all employers
performing on-site activities to develop and maintain an ongoing
written Safety and Health Program in compliance with OSHA
Standard 29 CFR 1910.120(b)/29 CFR 1926.65(b). The program,
including updates, shall be made available on request. -

Aaa-9

ATATMAE LTA ATALNTTIAIRA TToW AFOTT OED N7 YWJS COtan NOT ag /T /7Y




wTn

o ——E T BE:o@ 56, T 100

12.2 gite Safety apd Health Plapn (SSHP). The SSHP required
by 29 CFR 1910.120(b) /29 CFR 1926.65(b) (4), and as defined by

this SOW, shall be prepared and submitted. On-site activities
shall not commence until the plan has been reviewed and accepted.
The SSEP shall describe the site-specific safety and health
procedures, practices and equipment to be implemented and
utilized in order to protect affected personnel from the
potential hazards associated with the site-specific tasks to be
performed. The level of detail provided in the SSHP shall be
tailored to the type of work, complexity of operations to be
accomplished and the hazards anticipated. The A-E shall address
all elements contained in Appendix B of ER 385-1-92 in preparing
the SSHP. Where the use of a specific topic is not applicable to
the project, the A-E shall provide a negative declaration to
establish that adequate consgideration was given of the topic and
give a brief justification for its omission. Information readily
available in standards texts shall be repeated only to the extent
necessary to meet the requirements of this SOW. The SSHP shall
not duplicate general information contained in the Safety and
Health Program that is not specifically related to this project.
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8. SCHEDULE _
Draft Engineering Report 3 Oct 95
Final Engineering Report 16 Oct 95
Draft Work Plan for EE/CA 15 Jul 96
Receive Government Comments 1 Aug 96
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All work and services under this delivery order shall be
completed by 14 January 1998.

8.1 Review Comments. The A-E shall review all comments
received through the CEHNC 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
comments as an attachment to the next submittal.

8.2 Identification of Responsible Pergonnel. Each
submittal shall identify the specific members and title of the
subcontractor and the A-Es staff which had significant input into
the report. All final submittals shall be sealed by the registered
Professional Engineer-In-Charge.

8.3 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.

8.4 Monthly Progress Report. The A-E shall prepare and
submit monthly progress reports describing the work performed
since the previous report, work currently underway and work
anticipated. The report shall state whether current work is on
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Procedures and Equipment Summary

GPS Observations and Procedures

To itiate the field effort, a group of existing monuments was located. These monuments served
as the base for establishing a network of State Plane Coordinates. SPC reference of North
American 1983 with a Geodetic reference of 1980, Lambert Conformal, South Carolina US foot
(USFT). A single base station occupied the existing monument for the duration of the session as a
single rover occupied unknown points to establish baselines. These baselines consisted of two
intervisible points placed in the proximity of designated investigation areas. The said baselines
were placed strategically for future control and also to have an overhead window to allow the
rover to receive signals from at least five GPS satellites from within the GPS constellation. GPS
observations were recorded from January 28 through 30, 1997. At the end of each work day, the
data were downloaded and differentially post processed to ensure valid data were logged.

GPS Equipment Used:
. Ashtec Super CA12 Reliance GPS receiver with Husky FS2 Controller and Ashtec
Software version 1.2
. Ashtec LM 12 Base Station

Software Used:
+Ashtec Pnav differential post-processing software version 2.21

Procedure Used:
. Rapid Static

Traverse Procedures

A back sight was placed on one point of the baseline with the total station occupying the
remaining control point. Field data were logged with conventional field notes and the data
collector to ensure valid data. The instrument man kept a set of traverse notes as the party chief
made sketches and recorded for the daily log. As an area of grids was completed, a traverse was
run to the nearest monument or traverse leg to provide a ratio of precision. All loops closed were
to third order or better. Road intersections were tied for proportion and reference. A high
precision Suunto compass was used to acquire tangent bearings of the grid locations to be applied
to the record sketches.

Traverse equipment used:

. Zeiss Elta 50 Routine total Station (calibrated prior to mobilization)
. Hewlett Packard 48GX Data Collector

. Three tripod set

. Triple and single prisms

. Ashtec tribrachs and adapters

Software used:
. TDS Easy Map Plus version 5.3
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S.E. OF UNIT WEIGHT = (UNDEFINED)
MBER OF -
OBS. EQUATIONS 106
UNKNOWNS 106
DEGREES OF FREEDOM 0
ITERATIONS 0
GROUP 1 ROT. ANGLES (sec.) AND SCALE DIFF. (ppm):
HOR. SYSTEM 0.000 0.000 0.000 0.000
STD. ERRORS 0.000 0.000 0.000 0.000
XYZ SYSTEM 0.000 ©0.000 0.000
ADJUSTED POSTTIONS:
LAT. LON. ELEV.
1 Ccol 34 54 20.71444 81 53 2.07675 227.565
2 CCo2 34 55 3.27123 81 52 15.12419  234.319
3 Cco3 34 54 21.77817 B1 51 43.93809 212,739
4 CCo4 34 54 22.07974 81 51 44.72116 208.566
5 CCO05 34 54 22,24840 81 51 45.55894 216.776
6 CCO06 34 54 22.83277 81 51 47.57739 231,122
7 CCO7 34 54 24.90340 81 51 41.33654 214.519
8 CCo8 34 54 24.54069 81 51 41.81057 220.114
“9 CCo9 34 54 26.39871 81 51 40.88388 215.804
0 CCl0 34 54 26.80445 81 51 40.44336 212.024
, 11 cc11 34 54 27.36261 81 51 34.6418B5 201.674
12 CCl12 34 54 27.37866 81 51 35.20129 201.352
13 cC¢C13 34 54 32.40989 81 51 43.57251 218.232
14 CCl4 34 54 32.78511 81 51 43.88576 219.265
15 CC15 34 54 31.49304 81 51 41.46726 215.252
16 CC16 34 54 30.79455 81 51 42.85414 216.387
17 CC17 34 54 22.89810 81 51 42.69274 212.015
18 CC18 34 54 18.25360 81 51 42.41465 210.389
19 CC19 34 53 29.28251 81 52 16.71971 219.667
20 C€C20 34 53 7.35893 81 45 56.47457 215.329
21 C€Cc21 34 53 7.65340 81 45 57.62478 216.211
22 C€C22 34 53 7.97425 81 45 59.,78348 216.758
23 cCc23 34 53 B8.10587 81 46 1.24558 218.826
24 CC24 34 51 13.44575 81 50 35.41606 207.577
25 CC25 34 51 14.32892 81 50 34.97436 206.922
26 CC26 34 51 3,72092 Bl 50 53.03409 203.556
27 CC27 34 51 4.65522 81 50 53.59284 191.778
28 CcC28 34 50 28.69217 81 51 25.30846 196.676
29 CC29 34 50 29.75256 81 51 25.93311 200.374
30 CC30 34 50 47.28807 81 51 29.15156 220.606
31 C€C31 34 50 48.60159 81 51 28.46853 217.705
32 c¢c32 34 50 50.96725 81 51 19.39667 204.636
33 €C33 34 50 49.72224 81 51 20.24279 211.228
34 CC34 34 50 29.%3060 81 51 38.19095 211.653
.35 cC3s 34 50 28.99497 81 51 36.83478 215.663
ACCURACIES (m):
"7y D. LAT. D. LON.
S
ccol cco2 0.000 0.000
ccol cco3 0.000 0.000

STD. ERRORS (m)

0.000
0.000
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0.000
0.000
0.000
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0.000
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0.000
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0.000
0.000
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0.000
0.000
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0.000
0.000
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VERT.

¢.000
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0.000
0.000
0.000
0.000
0.000
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0.000
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.C00
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000




~Co1l

‘€01l

Co1

«CO01

€Cco1

CCO1

:Co1

o1
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7Co1
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0287A

0287A

1938.540
316.885
23.631

1918.017
310.154
32.591

1867.496
301.456
55.569

2017.243
373.511
98.398

2006.885
360.933
92.433

2025.035
400.200
136.923

2034.654
411.935
145.014

2177.858
450.935
153.197

2163.721
449.466
153.418

1942.741
493.512
290.227

1934.052
498.098
300.301

1997.591
487.49%0
265.351
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469.389
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1987.875
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-0.000

0.000
0.000
0.000

-0.000
0.000
-0.000

-0.000
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-0.000
0.000
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0.000
0.000
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-0.000
0.000
-0.000

0.000
0.000
0.000
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0.000
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T266.471  0.000 1000 B0 Tl ———,
-1861.132 -0.000 -8.552 ~0.000 -~0.0
¢C01 cc21 0287A 10849.473 =-0.000 -2254.222 0.000 0.0
| 266.709 0.000 10776.591 -0.000 -0.0
‘ -1853.184 -0.000 ~-7.654 -0.000 -0.0
..)1 cCc22 02874 10794.475 -0.000 -2244.353 0.000 0.0
264.011 0.000 10721.770 -0.000 -0.0
-1844,760 -0.000 -7.078 -0.000 ~0.0
CCo1 cc23 0287A 10757.640 -0.000 -2240.310 -0.000 -0.0
259.311 0.000 10684.642 -0.000 -0.0
-1840.250 -0.000 -4.991 -0.000 -0.0
cCcol CC24 0297A 4151.821 -0.000 ~5773.435 -0.000 -0.0
-2723.720 0.000 3720.892 ~0.000 =-0.0
~4745.700 -0.000 -18,538 -0.000 -0.0
ccol CcC25 0297A 4160.645 -0.000 -5746,223 -0.000 -0.0
-2706.198 0.000 3732.125 ~0.000 -0.0
l -4723.741 -0.000 ~-19.166 -0.000 -0.0
CCcol CC26 0297A 3732.603 -0.000 -6072.917 ~0.000 -0.0
-2953.473 0.000 3273.191 -0.000 -0.0
| -4993.927 ~0.000 -23.093 -0.000 ~0.0
~Cco1l CC27 0297A 3714.848 ~0.000 -6044,108 -0.000 -0.0
| -2929.630 -0.000 3259.018 -0.000 -0.0
~4977.030 -0.000 ~34.857 -0.000 -0.0
i CCol ccz8 0297a 3007.535 -0.000 -7151.956 -0.000 -0.0
f -3674.668 0.000 2452.673 -0.000 -0.0
. -5883.759 -0.000 -31.581 -0.000 -0.0
! cco1l CC29 0297A 2989.610 -0.000 -7119.273 -0.000 -0.0
-3661.439 0.000 2436.818 0.000 0.0
-5854.827 -0.000 -27.864 -0.000 -0.0
cCo1 CC30 0297A 2867.286 0.000 -6578.856 -0.000 -0.0
-3383.812 -0.000 2355.342 0.000 0.0
-5399,770 ~-0.000 -7.182 0.000 0.0
cco1l CC31 0297A 2880.851 0.000 -6538.384 -0.000 -0.0
- -3356.101 0.000 2372.721 0.000 0.0
-5368.208 -0.000 -10.032 -0.000 -0.0
CCO01 CC32 0297a 3101.583 -0.000 -6465.600 -0.000 -0.0
-3271.600 0.000 2603.248 -0,000 -0.0
~-5315.847 -0.000 -22.848 -0.000 -0.0
ccol CC33 0297A 3084.176 -0.000 -6503.962 0.000 0.0
-3301.703 0.000 2581.726 -0.000 -0.0
~5343.567 -0.000 -16.308 ~0.000 ~-0.0
CCo1 CC34 0297A 2682.177 -0.000 -7113.614 -0.000 -0.0
-3711.603 0.000 2125.373 -0.000 -0.0
-5843.880 -0.000 -16.842 -0.000 -0.0
.m CC35 0297A 2719.085 -0.000 -7142.473 -0.000 -0.0
-3726.290 ~0,.000 2159,B809 -0.000 =-G.0
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6378137.000

PRELIMINARY COORDINATES:

34
34

1/f = 298.2572235
LAT.
54 20.71380 81 53
55 3.27123 81 52
54 21.77762 81 b1
54 22.07921 81 51
54 22.24786 81 51
54 22.83223 81 51
54 24.90286 81 51
54 24.54016 gl 51
54 26.39819 81 51
54 26.80391 81 51
B4 27.36207 81 51
54 27.37812 81 51
54 32.40935 8l 51
54 32.78456 81 51
54 31.49250 8l 51
54 30.79401 81 51
54 22.89756 gl &1
54 18.,25308 81 51
53 29.28198 81 52
83 7.35840 81 45
53 7.65286 81 45
53 7.97371 81 45
53 8.10532 81 46
51 13.44522 81 50
51 14.32838 81 50
51 3.72038 81 50
51 4.65459 81 50
50 28.69164 81 51
50 29.75202 81 51
50 47.28752 81 B1
50 48.60106 81 51
50 50.96671 81 51
50 49.72172 81 51
B0 29.93006 81 51
50 28.99443 81 51

W

LON.

2.07300
15.12419
43.93436
44.71742
45.55520
47.57366
41.33280
41,80683
40.88014
40.43962
34.63811
35.19753
43.56876
43.88199
41.46351
42.85039
42.68900
42.41088
16.71595
56.47083
57.62101
59.77974

1.24183
35.41233
34.97060
53.03032
53.58908
25.30472
25.92937
29.14780
28.46476
19.39294
20.23906
38.18722
36.83104

VECTORS AND BIAS CONSTRAINTS:

0.000 -0.001

1 CCo1
2 FFF cCco2
3 CCO3
4 CCO4
5 CCO5
6 CCO6
7 CCO7
B CCes
9 CCo9
10 CCl0
11 CC1l1
12 CCle
13 CC13
14 CCid
15 CC15
16 CClé6
17 CCl7
18 CC18
19 CC19
20 CcC20
21 CC21
22 CcCcz22
23 cca23
24 CC24
25 CC25
26 CC26
27 CcCc27
28 ccas
29 cCc29
30 CC30
31 CC31
32 cc3z
33 CC33
34 CC34
35 CC35
GROUP 1, NO. OF
34
VECTORS:
CCol1 CC02
CCa1 CCo3
CcCOl CCo4
CO1 CCo5
-C01 CCo6
CcCol CCQ7
CCO1 CCoB
cCo1 cCo9
CCo1 CC10
CC01 cCl1
cCcO1l CcCl2

0.000 0.001

DX

1074.701
1959.457
1938.540
1918.017
1867.49¢6
2017.243
2006.885
2025.035
2034.654
2177.858
2163.721

DY

906.000
311.047
316.885
310.154
301.456
373.511
360.933
400.200
411.935
450.935
449,466

1079.

136
145
153.
153

Longitude

ELEV.

227.465
234.319
212.639
208.467
216.675
231.022
214.419
220.014
215.703
211.923
201.573
201.251
218.132
219.164
215.151
216,287
211.914
210.289
219.565
215.229
216.110
216.658
218.726
207.477
206.822
203.455
191.675
196.576
200.272
220.506
217.604
204.535
211.128
211.552
215.563

0.000 0.001

DZ

316
397
631
32.591
55.569
98.398
92.433
.923
.014
197
.418

18.
23’

LENGTH

1772.
1984.
1964.
1943,
1892
2053.
2041.
2068.
2080.
2229,
2215

214
077
411
205

.486

889
177
737
994
322

. 230

positive WEST

G.H.

-31.921
-31.948
-31.926
~-31.926
-31.926
~31.927
-31.928
-31.928
-31.929
-31.929
-31.930
-~31.930
-31.932
-31.932
-31.932
-31.931
-31.927
-31.924
-31.894
-31.898
-31.898
-31.898
-31.898
-31.817
-31.818
~-31.810
-31.811
-31.787
~31.787
-31.798
-31.799
-31.801
-31.800
-31.787
~31.786

0.000

51.
51.
S1.
51.
51.
Bl.
51.
51.
51.
51.
51.

W W W W wi
COCO0CO0O000CO

0.

CONSTR.

001

ERROR CODES

51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0

NNNNMMDRMNRDNNND




|
|

CCi

CO0l1  CC20
<C01  cCC21
CcCOo1  CC22

| CCOl  CC23
' cco1 CcC24
01  CC25
6}1 CC26
[ 01  €C27
CCO1  CC28
CCO1  CC29

| CCO1  CC30
i ccol ce3
CCOl  CC32
CCO1  CC33
CCO1  CC34
CCO1  CC35

SHIFTS:

1  0.017
2 0.000
3 0.017
4 0.016
5 0.017
6 0.017
7 0.017
8 0.016
9 0.016
10  0.017
11 0.017
12 0.017
13 0.017
14 0.017
.15 0.017
16 0.017
17 0.017
18  0.016
19  0.016
20  0.016
21 0.017
22 0.017
23 0.017
24  0.016
25  0.017
26  0.017
27  0.020
28  0.016
29 0.017
30 0.017
31 0.016
32 0.017
33 0.016
34 0.017
35  0.017

10879.020
10849.473
10794.475
10757.640
4151,821
4160.645
3732.603
3714.848
3007.535%
2989.610
2867.286
2880.851
3101.583
3084.176
2682.177
2719.085

-0.095
0.000
-0.095
-0.095
-0.095
-0.095
-0.095
~0.095
-0.095
-0.095
-0.095
-0.095
-0.095
-0.096
-0,095
-0.095
~-0.095
-0.096
-0.095
-0,095
-0.096
-0.095
-0.095
~0.095
-0.096
-0, 096
-0.095
-0.095
-0.095
-0.095
-0.096
-0.095
~0.095
-0.095
-0.095

* 2+ a4 e v e * PR T TR | . TR ] ] LI

COQOCOOOOOCOOCoO000000OCOOoODORLO00D

0.
0.

266.471

266.709

264.011

259.311
-2723.720
-2706.198
~2953.473
-2929.630
~3674.668
-3661.439
-3383.812
-3356.101
-3271.600
-3301.703
-3711.603
~3726.290

100
000
100

. 099

101
100
100
100

101
100

ADJUSTED VECTORS, GROUP 1:

IiCOl

CCo2

0287A

DX,DY,D2

1074.701
906.000

~1861.132

-1853.184
-1844.760
-1840.250
-4745.700
-4723.741
-4993.927
-4977.030
-5883.759
-5854.827
-5399.770
-5368.208
-5315.847
~-5343.567
-5843.880
-5865.253

v

0.000
0.000

11040.285
11009.836
10954.156
10916.986
6868.620
6851.876
6898.886
6866.852
7560.891
7524.819
6987.777
6955.600
6970.037
6997.649
7424.352
7461.893

G W W oW W Ww W w

DN,DE,DU v

1310.567 -0.000

1192.935

0.000

51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0

vl

-0.
0.

51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
51.0
81.0
51.0
51.0
51.0
£1.0
51.0

0
0

MMNNMNMNMNNNNDNNDNDNNDND N




o : eodetlcC Rel. SYs.

JEMI-MAJOR AXIS: 6378137.000

VERSE FLATTENING: 298.2572221
roOJECTION: LC83 Lambert Conformal
ZONE: SC___USF 3900 South Carolina US Foot
INITS: USFT USFT
SOINT NORTHING EASTING HEIGHT SITE

00001 1119046.388 1734956.785 746.603 CCO1
00002 1123315.794 1738903.688 768.762 CCo2
10003 1119098.953 1741465.798 697.961 CCo3
J0004 1119129,987 1741400.831 684.270 CCo4
00005 1119147.621 1741331.196 711.206 CCO5
30006 1119208.106 1741163.575 758.273 CCcosé
30007 1119413.115 1741685.113 703.801 Ccca7
00008 1119376.773 1741645.326 722.157 ccos
00009 11198563.980 1741724.074 708.017 CCo9
J0010 1119604.696 1741761.106 695.616 CCl0
20011 1119657.104 1742244.770 661.659 CC11
00012 1119659.114 1742198.189 660.602 CCl2
Jo013 1120173.593 1741505.214 715.983 CC13
J0014 1120211.747 1741479.441 719.372 CC14
00015 1120079.435 1741679.779 706.206 CC1%
00016 1120009.779 1741563.682 709.930 CC16
J0017 1119211.316 1741570.466 695.586 CCl7
00018 1118741.552 1741589.712 690.251 CC1ls
~1019 1113817.539 1738696.290 719.165 CC1l9

320 1111347.039 1770350.085 706.459 CC20

30021 1111377.520 1770254.481 709.352 CCc21
oo022 1111411.293 1770074 .881 711.147 ccaz
20023 1111425.503 1769953.173 717.932 CcC23

30024 1100011.228 1747017.592 681.026 Cc24
00025 1100100.216 1747055.132 678.877 CC25
00026 1099040.065 1745541.230 667.833 CC26
30027 1099134.904 1745495.438 629.192 ccz27?
30028 1095520.873 1742822.020 645.261 cc2e
00029 1095628.509 1742770.843 657.394 CC29

J0030 1097403.561 1742517.298 723.772 CC30
J0031 1097535.884 1742575.330 714.254 CC31
00032 1097768.783 1743333.422 671.377 CC32

00033 1097643.497 1743261.859 693.004 CC33
20034 1095655.000 1741749.275 694.398 cC34
00035 1095559.468 1741861.528 707.554 CC35
00036 1116280911 1743027.298 749.864 CC36
00037 1115644.159 1741817.233 735.465 CC37
po038 1114433.769 1739417.061 684.815 cc3s
00039 1113834.911 1738683.245 714.461 CCc39
00040 1113436.792 1737291.399 726.304 CC40







FILE: CROFT.CR5
COORDINATE LIST




; PO

int #

Northing

1119046.3880,
1123315.7940,
1119098.9530,
1119129.9870,
1119147.6210,
1119208.1060,
1119413.1150,
1119376.7730,
1119563.9800,
1119604, 6960,
1119657.1040,
1119659.1140,
1120173.5930,
1120211.7470,
1120079 .4350,
1120009.7790,
1119211, 3160,
1118741.5520,
1113817,7270,
1111347.0390,
1111377.5200,
1111411.2930,
1111425.5030,
1100011.2280,
1100100.2160,
1099040.0650,
1099134.9040,
1095520.8730,
1095628.5090,
1097403.5610,
1097535 .8840,
1097768.7830,
1097643.4970,
1095655. 0000,
1095559. 4680,
1116280.9110,
1115644.1590,
1114433.7690,
1113834.9110,
1113436.7920,
1098930.8332,
1098975.0010,
1097251.8230,
1112146.4800,
1111507.5950,
1110338.3570,
1110950.8910,
1099781.2940,

C:\TDS\TDS_DAT\CROFT.CR5

1734956.7850,
1738903.6880,
1741465 ,7980,
1741400.8310,
1741331.1960,
1741163.5750,
1741685.1130,
1741645.3260,
1741724.0740,
1741761.1060,
1742244.,7700,
1742198.1890,
1741505.2140,
1741479.4410,
1741679.7790,
1741563.6820,
1741570.4660,
1741589.7120,
1738695.5240,
1770350.0850,
1770254 .4810,
1770074.8810,
1769953.1730,
1747017.5920,
1747055.1320,
1745541 .2300,
1745495.4380,
1742822.0200,
1742770.8430,
1742517.2980,
1742575 .3300,
1743333.4220,
1743261.8590,
1741749.2750,
1741861.5280,
1743027.2980,
1741817.2330,
1739417.0610,
1738683.2450,
1737291.3990,
1747290.7890,
1747995.2890,
1748003.4340,
1737134.9970,
1767526 .0350,
1770133.4990,
1770287.9720,
1766594 .4580,

Elevation

e Am e o EE mm e o TR M MR MM MR A A M I T S MR e e e M M e e o B M m e M o e v e W EE e e W AR m e EE e e e o W W ER M e —— v
—rmRERR e R RN ST S EmEmwesmSsS e REER RS eSS E EEEEE IO SN ESD EE Lo EmEmmCo=o==

746.6030,CC01=
768.7620,CC02=

697.9610,CC03
684.2700,CC04
711.2060,CCO5
758.2730,CCO06
703.8010,CCO7
722.1570,CC08
708.0170,CCO9
695.6160,CC10
661.6590,CC11
660.6020,CC12
715.9830,CC13
719.3720,CC14
706.2060,CC15
709.9300,CC16
695.5860,CC17
690.2510,CC18

ccl3
ccOl1

719.3600,19-CC14

706.4590,CC20
709.3520,CC21
711.1470,CC22
717.9320,CC23
681.0260,CC24
678.8770,CC25
667.8330,CC26
629.1920,CC27
645.2610,CC28
657.3940,CC29
723.7720,CC30
714.2540,CC31
671.3770,CC32
693.0040,CC33
694.3980,CC34
707.5540,CC35
749.8640,CC36
735.4650,CC37
684.8150,CC38
714.4610,CC39
726.3040,CC40
628.5880,NAIL
618.6870,NRIL
674.9040,NAIL
685.7890,NAIL
733.2040,NAIL
689.8120,NAIL
694.9000,HAIL
665.4780,NAIL

SET
SET
SET
SET
SET
SET
SET
SET




JOB: CROFT
49, 1099140.6910,
50, 1121577.4180,
51, 1122020.4290,
52, 1115137.6360,
53, 1115130.9893,
54, 1115121.6794,
55, 1115125.6977,
56, 1115095.8204,
57, 1115077.3261,
58, 1115115.5602,
59, 1115149.1345,
60, 1114955.2944,
61, 1114680.8978,
62, 1114502.2454,
63, 1114342.0217,
64, 1114064.6993,
65, 1114014.6359,
66, 1113906.3859,
67, 1114125.9701,
68, 1114221.4563,
69, 1114243.8400,
70, 1113780.4199,
71, 1113598.1242,
72, 1113558.7315,
73, 1102596.9320,
74, 1102627.2007,
75, 1110430.4207,
76, 1110330.5867,
77, 1112201.1298,
78, 1112901.0933,
79, 1114552,5805,
80, 1115404.5603,
81, 1115288.4753,
82, 1115666.0370,
83, 1115715.0544,
84, 1115534,3434,
85, 1115573.8574,
86, 1115737.1392,
87, 1115784.5993,
88, 1115974.1622,
89, 1116666.0952,
90, 1117599.5309,
91, 1117930.1248,
92, 1117994.2743,
93, 1101577.5318,
94, 1100322.1416,
95, 1100536.9292,
96, 1100424.8864,
97, 1100179.5050,
98, 1100210.4875,
99, 1100396.9327,

100, 1100407.7790,

TIME: 07:00 DATE:

1766941.6530,
1748250.4780,
1747785.0960,
1742037.6621,
1741976.6203,
1741877.5732,
1741977.4023,
1742072.5242,
1742220.9799,
1742275.4004,
1742369.4558,
1742386.2669,
1742328.3332,
1742317.3510,
1742235.4157,
1742260.1544,
1741936.9843,
1741702.0712,
1741761.3684,
1741651.9626,
1741555.22864,
1741566 . 3855,
1741466.3475,
1741363.8544,
1764943.1894,
1765074.9977,
1769698.0760,
1769700.5304,
1767804.9656,
1767815.6514,
1768748.2075,
1770086.1009,
1769835.6151,
1769664 .8058,
1769656.9146,
1770004 .6036,
1769973.9850,
1770040.7840,
1770024 .2811,
1770694.3688,
1770901.9720,
1769481.1566,
1769410.7839,
1769386.5463,
1766396.2284,
1764655.1379,
1764628.9769,
1764540.5490,
1764370.9695,
1764175.1094,
1764022.2192,
1763921.3228,

04-25-1997

658.9360,NAIL SET
766.2580,NAIL SET
759.3130,NAIL SET
738.2418 ,NAIL SET
736.9586,SE COR GRID 64-2
729.8650,5W COR GRID 64-2
737.1293,NAIL SET
736.8333,NW COR GRID 64-1
737.2921,NAIL SET
737.9225,8W GRID 38b-1
735.7648,8E GRID 38-1
729.8831,NAIL SET
728.7546,NAIL SET
721.9480,NAIL SET
719.2258,NAIL SET RD FORK
711.3879,NAIL SET
709.1728 ,NAIL SET
710.4770,NAIL SET
698.8971,NAIL SET
681.2814,NE GRID A37-Al
676.1660,NW GRID A37-Al
713.6234,NAIL SET
706.3165,NAIL SET
702.2743,GRID A37-A2
660.0581,NAIL SET
669.6665,8W GRID 46-1
675.4802,NE GRID Al8-1
675.1629,SE GRID Al8-1
754.6827,NAIL SET
768.2770,NAIL SET
789.6562,NAIL SET
818.3038,NAIL SET
814.1031,NAIL SET
811.1598,CORNER 18-3
811.5806,CORNER 18-3
819.5744,CORNER 18-2
818.7911,TP CORNER 18-~2
813.5210,CORNER 18-1
813.0021,CORNER 18-1
832.4253,NAIL-HARDEES
832.1101,NAIL SET RR TRK
823.7445,NA1L SET
828.8166,CORNER GRID 16-1
829.6489,CORNER GRID 16-1
634.8829,NAIL SET
609.6461,NAIL SET
626.1581,CORN Al4-2
612.6274,CORN Al4-2
610.3013,NAIL SET
611.9116,NAIL SET
572.8952,CORN Al4-1
568.4733,CORN Al4-1

Page 2




JOB: CROFT
101, 1100319.7485,
102, 1115132.9568,
103, 1115289.9907,
104, 1115601.6867,
. 105, 1115590.1987,
106, 1116042.3495,
107, 1115513.1283,
108, 1115873.0897,
109, 1115686.3438,
110, 1116091.5835,
1i1, 1116187.2670,
112, 1116114.0743,
113, 1116584.9836,
114, 1116914.4285,
115, 1117172.1738,
116, 1117206.8384,
117, 1117231.4745,
118, 1117349.5%918,
119, 1117278.6489,
120, 1117214.7622,
121, 1116491.1366,
122, 1116650.9979,
123, 1116612,2449,
124, 1116582.1528,
125, 1115462.7322,
126, 1115266.0538,
127, 1115160.5593,
128, 1115672.46%7,
129, 1120843.6493,
: 130, 1119965.9183,
. 131, 1119191.6899,
132, 1117852.4804,
133, 1117623.4514,
134, 1117722.7113,
135, 1117603.1895,
136, 1117495.0056,
137, 1117241.4045,
138, 1117340.5387,
139, 1117227.9759,
140, 1114257.4227,
141, 1114840.8809,
142, 1115073.3968,
143, 1115231.2723,
144, 1115424.3869,
145, 1115519.3419,
146, 1115683.0095,
147, 1115430.5567,
148, 1115778.0224,
149, 1115912.3377,
150, 1116053.4041,
151, 1116051.9261,
152, 1116095.3260,

T it

TIME: 07:00 DATE: 04~25-1997

1763903.4102,
1740806.7986,
1740449.3279,
1740027.7562,
1739388.1412,
1739530.3618,
1739162.7380,
1742272,4151,
1742345.9023,
1743065.8593,
1743099.7644,
1742688.7556,
1742468.7662,
1742070.9502,
1742085.3364,
1742190.9021,
1742166.4518,
1742288.1510,
1742217.6462,
1742293.1093,
1742732.8479,
1742788.5921,
1742882.1315,
1743476.1140,
1744033.3501,
1744151.2530,
1744360.2455,
1741527.4982,
1748969.2371,
1750742.9964,
1752742.3432,
1753564.2954,
1753175.2384,
1753161.4118,
1753062.1855,
1753200.3452,
1753387.2092,
1753095.4666,
1752894.0295,
1737110.3272,
1736839.9090,
1736956.3874,
1736775.1906,
1736800.8199,
1736937.6127,
1736931.4766,
1737062.2760,
1736845.2616,
1736780.9483,
1736793.8177,
1737030.0589,
1737383.4595,

562.7455,CORN Al4-1
677.1595,NAIL SET
665.7041,NAIL SET
641.5779,NAIL SET
611.5184,NE CORNER
646.6522,CORNER 27-
632.2399,TIE 27-2
741.0355,NAIL SET
747.8341,NW CORNER
749.4518,5W CORNER
747.1741,NW CORNER
746.3324,NAIL SET
840.1123,NAIL SET
798.0752,NAIL SET
776.5178,NW CORNER
787.1150,NAIL SET
783.7635,NE CORNER
768.7613,NE CORNER
773.9649,NW CORNER
787.5871,5W CORNER
739.3929,NAIL SET
746.6944,NW 65-1
747.7112,8W 65-1
750.8991,NAIL SET
703.4690,NAIL SET
675.1326,NAIL SET
681.9785,NW 5-1

27-1
3

A37-bl
38a-1
38a-1

SITE 9

O WD OO

733.8772,A37C~1 LOCATION

767.6025,NAIL SET
761.8457,NAIL SET
761.3260,NAIL SET
752.2985,NAIL SET
723.5542,SE OF 71-1
724.9786,NE OF 71-1
718.2705,NAIL SET
711.8257,NAIL SET
685.4965,NW OF 71-4
691.1535,NW OF 71-2
683.1721,NE OF 71-3
726.2633,NAIL SET
722.0387,NAIL SET
735.4718,NAIL SET §
729.0679,NAIL SET 8
736.7172,NAIL SET
732.3365,NAIL SET S
719.4985,NAIL SET
739.9818,NW 8b-1
724.6297,SE OF 39-1
729.9302,NAIL SET
735.6092,NAIL SET
722.5044,NAIL SET
697.4071,NAIL SET

E 40-1
W A3-2

W 39-2




JOB: CROFT
153, 1116145.6819,
154, 1115864.7485,
155, 1116028.2826,
156, 1116082.7071,
157, 1115271.2813,
158, 1116449.9509,
159, 1116464.4703,
160, 1116476.6966,
161, 1114126.5735,
162, 1114134.2801,
163, 1114322.1670,
164, 1114850.9992,
165, 1114160.1926,
166, 1114007.7493,
167, 1113705.2364,
168, 1113230.7733,
169, 1113251.6708,
170, 1113170.1836,
171, 1116582.2147,
172, 1117229.7314,
173, 1117298.8805,
174, 1115904.5413,
175, 1115635.3985,
176, 1115305.5646,
177, 1113166.039%9,
178, 1112350.4745,
179, 1112344.7431,
180, 1112257.7989,
181, 1112175.5790,
182, 1112175.3609,
183, 1112060.9236,
184, 1112039.6083,
185, 1112079.0851,
186, 1112085.3864,
187, 1112256.8970,
188, 1116822.6432,
189, 1118367.1001,
190, 1119036.7607,
191, 1119600.5451,
192, 1119046.0428,
193, 1120531.7265,
194, 1121039.4432,
195, 1121034.8608,
196, 1121247.6516,
197, 1118040.7280,
198, 1117714.9789,
199, 1116532.0445,
200, 1115882.3059,
201, 1115103.0768,
202, 1112746.5399,
203, 1111765.7085,
204, 1111569.4029,

TIME: 07:00 DATE:

1737533.4749,
1742186.8102,
1741505.4041,
1741300.6367,
1736491.3449,
1735767.4075,
1736276.2078,
1736374.6147,
1737188.1137,
1737235.1038,
1737349.7519,
1740213.9123,
1740519 .8486,
1740576.6666,
1740340.9506,
1740273.3502,
1740274.4082,
1740561.8898,
1744142.8282,
1745221.0789,
1745236.6866,
1744260.8105,
1744179.9998,
1745167.9572,
1745492.7501,
1745638.5956,
1745268.0350,
1745295.0504,
1745350.1159,
1744988.8713,
1744980.5038,
1745025.8570,
1744852.8051,
1744637.1418,
1744638.1188,
1735496.9356,
1735069.3495,
1734933.9184,
1736292.8802,
1734955.6729,
1737961.6064,
1738138.9242,
1737908.1131,
1738043.0129,
1754802.0673,
1755795, 0881,
1755735.9030,
1755315.6739,
1754709.4771,
1753892.8601,
1753543.2998,
1753558.2838,

691.
741.
739.
721.
728.
728.
712.
710.
734.
735.
729,
630.
588.
588.
588,
585,
585.
612.
761.
749.
750.
729.
702.
752.
770.
758.
744.
740.
739.
726.
713.
714.
708.
694.
713,
732,
766.
747
699.
746
697
694.
673.
674
780.
807.
852,
851.
840.
820
799.
790.

04-25-1997

5701,NW OF A3-1

1619,NAIL SET
9898,NAIL SET

9653,SW OF A37c-1

0401 ,NAIL SET
3084,NAIL SET

3369,SW OF 50-1
3579,8E OF 50-1
1966,NW OF 26-1
7193,8E OF 26-1

3116,NAIL SET
2385,NAIL SET

0902,NAIL SET C/L CRK

4767 ,NAIL SET
3559,NAIL SET

3585,NW OF 24-1

1554 ,NAIL SET

8823,NE OF 24-2

0817,NAIL SET

0080,SW OF 67-1
4303,NE OF 67-1

7122 ,NAIL SET

3581,NW OF 37-1

9851 ,NAIL SET

5064,MON. SPA 181

1139,NA1L SET
3625,NAIL SET

1729%,SW OF A32-1
5712,NW OF A32-1

4004 ,NAIL

SET

0058,8W OF A32-2
1972,NW OF A32-2

2111,NAIL
0592,NAIL

SET
SET

8198,NE OF 36-1

2824,NAIL
7061,NAIL

.8541,NAIL

7612 ,NAIL

.8318,MON.
.9546,NAIL

6433,NAIL

SET
SET
SET
SET
CROFT-13
SET
SET

7184,5W OF 30-1

3153,NAIL
6311,NAIL
6142,NAIL
4700,NAIL
4131,NAIL

.5224,NARIL

3676 ,NAIL
8913,NAIL

.6325,SE OF 30-2

SET
SET
SET
SET
SET
SET
SET
SET
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JOB: CROFT
205, 1111206.5682,
206, 1110627.5456,
207, 1110197.4286,
208, 1109695.2385,
209, 1109349.5346,
210, 1109449.1007,
211, 1109612.1640,
212, 1109710.9399,
213, 1109352.0308,
214, 1108456.4148,
215, 1107734.6805,
216, 1107619.8685,
217, 1107718.5424,
218, 1114595.9224,
219, 1114517.2365,
220, 1114521.4476,
221, 1114598.8665,
222, 1114604.6223,
223, 1114584.4590,
224, 1122687,7341,
225, 1122595.2062,
226, 1122645.1971,
227, 1116419.9986,
228, 1115592.6529,
229, 1115578.8507,
230, 1113488.1583,
231, 1112920.8876,
232, 1112678.0189,
233, 1112429.4073,
234, 1111817.0470,
235, 1111327.2880,
236, 1110990.9568,
237, 1110435.4725,
238, 1109898.6669,
239, 1109657.0327,
240, 1109369.1889,
241, 1109606.1739,
242, 1109426.5612,
243, 1108545.2276,
244, 1108095.3031,
245, 1108045.8977,
246, 1107971.9225,
247, 1107842.5465,
248, 1120%01.4977,
249, 1121088.0808,
250, 1112205.6656,
251, 1112300.5459,
252, 1112367.8100,
253, 11143314.6987,
254, 1113961.2927,
255, 1113920.4560,
256, 1113944.4388,

ey

TIME: 07:00 DATE: 04-25-~1997

1753762.1485,
1753726.2229,
1753629.7709,
1753463.4947,
1753412.0578,
1753403.0167,
1753348.1779,
1753338.5547,
1753423.1748,
1753504.0415,
1753388.7925,
1753300.2064,
1753291.7292,
1745936.0545,
1745713.5095,
1745763.5520,
1745593.9418,
1745643.6420,
1745908.7748,
1747186.1608,
1746753.1603,
1746747.8202,
1744935.1146,
1745632.1756,
1745533.5575,
1738639.9997,
1738150.7182,
1737800.2537,
1737657.5648,
1737742.4848,
1738037.1750,
1738490.4714,
1738905.5767,
1739048.9193,
1739369.3615,
1740006.2706,
1740810.5718,
1741126.8109,
1741309.9183,
1741356.8055,
1741326.6122,
1741264.8850,
1741359.7072,
1737989.8472,
1738119.58%6,
1744645.4763,
1744644.2136,
1744585.0744,
1768657.0472,
1768308.1404,
1768279.5370,
1768870.8680,

759.8214 ,NAIL SET
763.2247,NAIL SET
786.8403,NAIL SET
787.5071,NAIL SET
790.9894,8SE OF 78-1
789.1107,NE OF 78~1
786 .8250,8E OF 78-2
786.1548,NE OF 78~2
789.8611,NAIL SET
796.5098,NAIL SET
795.3227,NAIL SET
792.0500,NE OF 4la-2
789.5488,NE OF 85-1
763.1252,NAIL SET
756.2913,5W OF 68-1
757.0107,NW OF 68-1
756.1744,SE OF 68-2
755.9472,NE OF 68-2
758.1004,MON. SPA 180
746.,0096,NAIL SET

731.6221,8E OF A33-1

732.7572,NE OF A33-~1
734.4107,NAIL SET
664.3980,NE OF 67-2
664.2108,NW OF 67-2
719.1964,NAIL SET
706.4654,NAIL SET
696.7582,NAIL SET
700.8859,NAIL SET
705.6666,NAIL SET
694.5115,NAIL SET
691.5697,NAIL SET
706.4823,NAIL SET
718.4845,NAIL SET
725.7234,NAIL SET
728.6545,NAIL SET
718.1457,NAIL SET
722.4481,NAIL SET
703.0031,NAIL SET
778.1727,NAIL SET
775.0353,NE OF 4la-1
766.3002,NW OF 4la-1
754.5568,SE OF 4la-2
690.1869,SE OF 30-3
689.0011,SE OF 30-4
712.2754 ,NAIL SET
712.5170,NAIL SET
721.6651,NE OF 36-2
774.3353,NAIL SET
757.6076,NE OF A21-1
756.3869,SE OF A21-1
762.8176,SE OF A21-2

e
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JOB: CROFT
257, 1113984.9477,
258, 1098050.6214,
259, 1098214.6576,
260, 1098488.2881,
261, 1098708.7818,
262, 1098799.7918,
263, 1068668.0621,
264, 1098714.5274,
265, 1112485.3239,
266, 1112822.9085,
267, 1112980.6889,
268, 1113409.7373,
269, 1113369.1176,
270, 1113320.7389,
271, 1116182.2215,
272, 1116371.1006,
273, 1116492.3754,
274, 1116625.9955,
275, 1116800.1591,
276, 1116837.8367,
277, 1116957.2519,
278, 1117000.4356,
279, 1113943.5962,
280, 1112592.1278,
281, 1112269.2883,
282, 1112566.6895,
283, 1112174.9278,
284, 1113291.6021,
285, 1113275.8799,
286, 1109500.3375,
287, 1109759.1207,
288, 1109708.8696,
289, 1109746.7205,
290, 1110105.2255,
291, 1110144.6935,
292, 1110142.9652,
293, 1110366.7292,
294, 1110328.5558,
295, 1110015.4185,
296, 1109694.0621,
297, 1109850.5812,
298, 1110146.4922,
299, 1110180.8018,
300, 1109849.4334,
301, 1109957.7490,
302, 1110166.0982,
303, 1110436.1641,
304, 1110518.2014,
305, 1110146.7999,
306, 1109716.4896,
307, 1109567.1098,
308, 1109300.1808,

TIME: 07:00 DATE: 04-25-1997

1768841
1761585

1760904
1760713

1744943
1745091

1738064
1738161

1770161
1770171
1770767
1770901

1741102

1742680
1742974

1744586

. 3626,
.6283,
1761299.
1761281.
1760944.

6880,
3739,
8704,

.5713,
.5109,
1760624.
1744457,
1744368.
1744269,
1744668.
.9911,
.2319,
1737475,
1737568.
1737752,
1737855.
.7939,
.2875,
1737818,
1737699.
1768352.
1769296,

5366,
6019,
1543,
9977,
2680,

3404,
9074,
3375,
2599,

0504,
7444,
9651,
4578,

.8667,
.9254,
.4434,
.4149,
1770865.
1740399,
1740650.
.7567,
1741322.
1741681.
1742018.
1742350.
1742452.
.6521,
1742655.
.0763,
1743273,
1743545,
1743739.
1743963.
.5080,
1744735.
1744795.
1745345.
1745652.
1745743.
1746137.
1746383.

2354,
7671,
3160,

7524,
6944,
0294,
9909,
5414,

1741,

1009,
2464,
6092,
2004,

9322,
7503,
3241,
6329,
2686,
9795,
9577,

759.9972,NE OF A21-2

593.5281,NAIL
587.5022,NAIL
592,8078,NAIL

569.1412,SE OF Al2-1
568.5050,NE OF Al2-1
552.5203,NE OF Al2-2
547.0882,NW OF Al2-2

726.7434,NAIL
728.2334,NAIL
722,9798,NAIL
742.3288,NAIL

762.4012, TP AT SE OF 56-1
759.3502,8E OF 56-2

693.8164,NAIL
681.8830,NAIL
663.5359,NAIL
652.2882,NAIL
638.2473,NAIL

632.2366,NWw OF A3-3

645.4953,NAIL

657.7207,8E OF A3-4

759.4922 ,NAIL
748.5845,NAIL
800.2255,NAIL

784.9703,SE OF A20-2

792.0240,NAIL
812.5281,NAIL

810.5010,8SE OF A20-1

717.8938,NAIL
727.4134,NAIL
728.8258,NAIL
718.0709,NAIL
711.0731,NAIL
695.2347,NAIL
664.6476,NAIL
643.5992,NAIL
598.0777,NAIL
605.4664,NAIL
577.5887,NAIL
607.2243,NAIL
713.8722,NAIL
723.5107,NALL
744.3634,NAIL
799.0950,NAIL
797.3733,NAIL
788.1502,NAIL
797.1487,NAIL
789.7864,NAIL
786.0234,NAIL
782.9849,NAIL
803.2346,NAIL

SET
SET
SET

SET
SET
SET
SET

SET
SET
SET
SET
SET

SET

SET
SET
SET

SET
SET

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
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JOB: CROFT
309, 1109551.3855,
310, 1109491.8502,
311, 1113362.5529,
. 312, 1113599.8602,
313, 1113896.8922,
314, 1113450.5219,
315, 1113615.9152,
316, 1113929.0263,
317, 1109346.5557,
318, 1109183.4314,
319, 1109174.0660,
320, 1112816.4913,
321, 1112300.6048,
322, 1112435.1383,
323, 1112187.4309,
324, 1120043.4053,
325, 1120363.6609,
326, 1119644.5882,
327, 1119878.5257,
328, 1119938.4763,
329, 1120788.2735,
330, 1120837.0757,
331, 1120993.6382,
332, 1111932.7231,
333, 1111600.5996,
334, 1111682.2983,
335, 1111401.2874,
336, 1111439.5743,
337, 1111522.9125,
I. 338, 1111454.2295,
339, 1111635.3388,
340, 1111484.8669,
341, 1111400.7334,
342, 1111143.8952,
343, 1111487.5901,
344, 1111288.7012,
345, 1111249.8195,
346, 1116929.1386,
347, 1116800.7922,
348, 1116678.1908,
349, 1111226.5595,
350, 1109298.9619,
351, 1107639.4765,
352, 1107338.5112,
353, 1106982.1517,
354, 1106741.1167,
355, 1106579.7205,
356, 1106273.4951,
357, 1105964.6057,
358, 1106176.3201,
359, 1106312.5665,
360, 1106749.1683,

TIME: 02:57

1746278.2186,
1747001 .3995,
1754128.3196,
1754210.,4959,
1754314.6916,
1754086.4551,
1753985.7142,
1754247.8796,
1746726.9623,
1746745.9240,
1746738.6949,
1754024.2601,
1753725.5738,
1753809.7270,
1753735.6182,
1738066.3293,
1738775.4837,
1738331.9708,
1738771.1750,
1738827.1346,
1739257.5384,
1739370.4120,
1739005.5881,
1744595.7396,
1744634.9918,
1744585.2205,
1744694.9358,
1744430.6404,
1744493.0526,
1744834.2373,
1744413.2374,
1744278.3451,
1744160.3702,
1744088.0956,
1744512.8220,
1744700.9750,
1744635.6316,
1738188.3794,
1738340.3532,
1738473.9013,
1770433.7852,
1746943.7642,
1742168.8282,
1742268.7319,
1742241.0470,
1742536.7251,
1743180.6946,
1743442.5514,
1743795.8517,
1744082.0606,
1744245.4552,
1744473.5358,

DATE: 04-11-1997

794.8479,8W OF A39-1
802.2160,SE OF A39-2

822.6805,NAIL SET
822.5530,NAIL SET
822.7500,NAIL SET

821.5705,NE OF 86-2
813.3541,SE OF 86~1
822.2126,SE OF 86-3

793.9443,NAIL SET

796.3967,MON. CROFT-15
710.8429,CALL COORDS CClb
818.7044,Nw OF 43-1

813.0274,NAIL SET

817.4893,NW OF 44-1
814.1737,5W OF 44-2

681.2107,NAIL SET

735.8609,NAIL SET -~

688.6913,NAIL SET
697.9372,NAIL SET

698.6620,SE OF 90-1

773.0893,NAIL SET

778.4289,NW OF 92-1
755.5747,SE OF 9i-1

697.3477,NAIL SET

715.3932,NAIL AT SW A31-1
712.9106,NW COR. A31-2

724.0927,NAIL SET
735.6021,5W COR.
727.0765,NAIL SET

739.1069,5W OF 74-3

732.8024,NAIL SET
743.7051,NAIL SET
746.9377,NAIL SET

758.3822,NW OF 74-1

725.7236,NAIL SET
730.4821,NAIL SET

731.6048,8W OF 74-4

624.6019,NAIL SET
631.3697,NAIL SET
617.2448,NAIL SET

697.7461,8SE OF 88-2
799.3836,NW OF A39-2

752.5185,NAIL SET
763.6063,NAIL SET
767.3135,NAIL SET
759.1827,NAIL SET
750.2393,NAIL SET
764.1039,NAIL SET
748.1277,NAIL SET
746.2100,NAIL SET
737.6130,NAIL SET
703.3999,NAIL SET
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JOB: CROFT
361, 1107041.9275S,
362, 1107227.4409,
363, 1118390.5962,
364, 1117912.2635,
365, 1118048.7656,
366, 1118001.4115,
367, 1118041.9130,
368, 1118000.4855,
369, 1117928.1840,
370, 1116437.5645,
371, 1116195.9742,
372, 1107205.3415,
373, 1106491.0716,
374, 1106504.8366,
375, 1106435.0885,
376, 1106515.2081,
377, 1106459.4741,
378, 1106247.9030,
379, 1106199.6952,
380, 1106102.4412,
381, 1106183.8332,
382, 1106327.7497,
383, 1122482.1884,
384, 1116073.9321,
385, 1117383.0953,
386, 1115965.1064,
387, 1117570.2894,
388, 1118364.5016,
389, 1109610.6984,
390, 1108365.9145,
391, 1107356.3413,
392, 1107424.4012,
393, 1107540.7044,
394, 1107813.1513,
395, 1107781.7861,
396, 1107679.3961,
397, 1118912.1964,
398, 1118091.8631,
399, 1118327.0576,
400, 1118494.4525,
401, 1118276.5203,
402, 1119467.0052,
403, 1119413.4227,
404, 1112001.1477,
405, 1112094.3694,
406, 1111905.2232,
407, 1111700.8037,
408, 1111480.3884,
409, 1113631.8394,
410, 1114547.2308,
411, 1114572.8841,
412, 1123688.5757,

TIME: 07:00 DATE:

1744634.
1744774.
1738805.
1739153,
1739327.
1739253.
1739504.
1739578.
1739608.
1738428.
1738528.
1753378.
1753348,
1753165.
1752913.
1752687.
1752288.
1751936.
1751631.
1751252.
1751095.
1750915.
1746927.
1770265.
1766879.
1770687.
1766291.
1764345.
1770174.
1769909.
1769856.
1769141.
1768922.
1768648.
1768496.
1768713.
1752791.
1752111.
1752014.
1752101.
1751979.
1738348.
1738222.
1745756.
1745866.
1745732.
1745636.
1745805.
1771074.
1771708.
1772037.
1745763.

0237,
4002,
1515,
9914,
0926,
5381,
0293,
0030,
3853,
6090,
8705,
8306,
0912,
2155,
7766,
8787,
6941,
4014,
2990,
3950,
1525,
0440,
5966,
4320,
1901,
1265,
9322,
3334,
7484,
7212,
2238,
3962,
1100,
9087,
4294,
2968,
1417,
9914,
6259,
5253,
7476,
1620,
0138,
5438,
9218,
4812,
8872,
3539,
0658,
5936,
6831,
4468,

693.
684.
668.
696.
715
706
710.
705
692
638
610.
802.
785
776.
741.
709.
641.
597.
583.
646
681.
672.
738.
826.
812
831.
822.
838.
670.
730.
691.
688.
702.
720.
726.
723.
754.
761
763.
760.
762.
679.
657.
763.
767.
759.
762.
749.
813.
809.
822.
764.

04-25-1997

8614 ,NAIL SET
1630,SW OF 19-1
7636,NAIL SET
3701,NAIL SET

.4360,NW OF 89-1
.8872,NAIL SET

4872,NA1L SET
9513,NAIL SET

.2707 ,NW OF 89-2
.6163,NAIL SET

8753,NW OF A2-1
8964 ,NAIL SET

.387%,NAIL SET

2428 ,NAIL SET
7052 ,NAIL SET
8150,NAIL SET
7744,NAIL SET
5764 ,NARIL SET
4925,NAIL SET

.8178,NAIL SET

5224,NAIL SET
4754,8W OF 45-1
1015,NW OF A33-2
9047 ,NAIL SET

.6837,NAIL SET
1038,SCGS MON, 42 292

5253,NAIL SET
0823,SE OF 15-1
2334,NAIL SET
1735,NAIL SET
4407,NAIL SET
7071,NAIL SET
2637,NAIL SET
7034,NAIL SET
3698,NE OF Al6-1
4893,NE OF Al6-2
1419,NAIL SET

.6693,NAIL SET

3497,NAIL SET
3885,NE OF A29-1
1289,SE OF A29-2
2103,NAIL SET
2537,NE OF 80-1
7481,NE OF A32-1
1500,NE OF A32-2
3197,NAIL SET
7411,SW OF A32-3
1576 ,NE OF A32-4
2575,NAIL SET
6076 ,NAIL SET
7012,SW OF 17-1
2970,NAIL SET
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JOB: CROFT
413, 1124681.0897,
414, 1123143.1053,
415, 1122517.7952,
416, 1122527.4568,
417, 1122978.3638,
418, 1122379.1678,
419, 1122300.1254,
420, 1122297.9171,
421, 1124192.0449,
422, 1123993.0288,
423, 1123546.2124,
424, 1122248.0806,
425, 1123161.6044,
426, 1123331.3080,
427, 1108089.4009,
428, 1120487.3436,
429, 1117383.0630,
430, 1116474.1518,
431, 1115904.5300,
432, 1115462.6355,
433, 1113374.2132,
434, 11189$77.1607,
435, 1115970.2795,
436, 1115446.4855,
437, 1116738.3790,
438, 1110398.2060,
439, 1111593.09189,
440, 1111699.5248,
441, 1124335.1222,
442, 1124743.3388,
443, 1123658.7483,
444, 1121544.5519,
445, 1121544.3765,
446, 1117746.9769,
447, 1117566.1985,
448, 1119051.0292,
500, 1115625.5262,
501, 1117607.4623,
502, 1119200.4331,
503, 1119899.4963,
504, 1119652.8971,
505, 1119735.1837,
506, 1119832.%780,
507, 1119588.6262,
508, 1119667.2012,
509, 1119713.5895,
510, 1119567.3980,
511, 1119416.7856,
512, 1119291.1965,
513, 1120236.5154,
514, 1120242.6858,
515, 1120290.7998,

TIME: 07:00 DATE: 04-25-1997

1743970.9852,
1745415.4182,
1745158.3173,
1744682.3472,
1743984.5825,
1743777.1367,
1743264.1468,
1742773.6714,
1743422.4074,
1742787.1162,
1742158.9564,
1740444.9146,
1739094.3250,
1738905.9994,
1741357.3983,
1749521.6369,
1745185.1097,
1743280.8408,
1744260.8125,
1744033.2196,
1737254.2750,
1734906.5893,
1770607.4832,
1772003.7278,
1770907.6367,
1770174.1616,
1767539.3928,
1767538.1696,
1744604.2316,
1743934.5239,
1745743,6293,
1748227.1053,
1748246.5338,
1755812.5008,
1756551.4300,
1752883.7497,
1744227.3605,
1745419.3832,
1746884 .1358,
1747328.8017,
1747605.4547,
1747644.,4177,
1747659.5347,
1747925.5980,
1748009.2157,
1747990.2582,
1748090.9227,
1748245.4094,
1748128.6016,
1747478.4429,
1747334.0778,
1747561.0659,

793.3630,MON. CROFT 2

770.6036,NAIL SET
742.4221,NAIL SET
756.1111,NAIL SET
706.5330,NAIL SET
713.2793,NAIL SET
703.8403,NAIL SET

712.0238,8E OF 29-1

795.0936,NAIL SET
785.1249,NAIL SET
793.0390,NAIL SET
768.8182,NAIL SET
747.8473,NAIL SET

768.6298,MON. CROFT-1
687.2707,427-TP 244

762.2837,MON. CROFT 3
752.4025,MON. SPA 179
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749.8853,MON. SCGS 42 045

728.4187,TP 431-TP 174
702.0717,TP 432-TP 125
721.8447,HWY.56~D.R.RD.
748.8014,HWY.56-C.C.C.RD.
831.9332,HWY.9~CHURCH ST.
835.5362,HWY.9-HWY. 150
832.1314,CHURCH ST-MAIN
690.5490,HWY . 176-HWY. 150

677.7272,HWY . 176-DEERWOOD

731.8239,MON. CROFT 5
782.3694,HWY,295-E.CROFT
793.6890,TIE.PT-295-W.CR.

763.6743, HWY.295-PATCH RD

765.7641,295-DAIRY RIDGE
765.7655,8CG5 MON.42 281
807.1683,295-JOHNSON LK.
827.3756,295-WHITESTONE
761.2546,295-HENNINGSTON
729.7122,NW OF 37-1

761.0817,NAIL SET
761.0817,NAIL SET
761.0817,NAIL SET
761.0817,NAIL SET
761.0817,5W A32-1
761.0817,NW A32-1
761.0817,NAIL SET
761.0817,SW A32-2
761.0817,NW A32-2
761.0817,NAIL SET
761.0817,NAIL SET
761.0817,NE 36-1

761.0817,NE A32-5
761.0817,NE A32-6
761.0817,NAIL SET




JOB: CROFT

516,
517,
518,
519,
520,
521,
522,
523,
524,
525,
526,
527,
528,
529,
530,
531,
532,
533,
534,

1120376.

1120652
1119332

1119172

1118678
1119501
1119752
1119733
1119596

1118375

5820,

.9478,
.9474,
1119262.

2500,

.2414,
1118999,
1118690.
1118507.
1118461,

3828,
3367,
6816,
4028,

1118813.

7904,

.1590,
1119772.
1119678.

6074,
7517,

.7619,
.6169,
1120015.

2819,

7111,
1119616.
1119598,
1119738.
1119773.
1120046.
1120031.

2008,
2748,
5484,
1069,
9083,
2990,

.6616,
1118153,
1118203.
1118033,
1118083,

0306,
0747,
4780,
1602,

TIME: 07:00 DATE: 04-25-1997

1747769.

1747795
1748156
1748093
1748091
1748105
1747943

1748732

1749060

1748813
1746128
1746207

1746126
1746120

8232,

.0409,
.8683,
.5768,
.5710,
.8704,
.2144,
1747908.
1747324,
1747148.
1747073,
1748379.
1748575,
1748556.
1748835,
.9313,
1748528,
1748715.
1748917.

6593,
7634,
8400,
1855,
2493,
4462,
7791,
6555,

1454,
5714,
0158,

.8440,
1749288,
1748743.
1748739,

1039,
1975,
3156,

.7434,
.9874,
.7270,
1746203,

5176,

00744'
.3120,

761.0817,SW A32-3
761.0817,NE A32-4
761.0817,NAIL SET
761.0817,NAIL SET
761.0817,NE 36-2
761.0817,NAIL SET
761.0817,NAIL SET
761.0817,NAIL SET
761.0817,NAIL SET
761.0817,SE 56-1
761.0817,SE 56-2
761.0817,NAIL SET
761.0817,SW A31-1
761.0817,NW A31-2
761.0817,8W 74-2
761,0817,NAIL SET
761.0817,SW 74-3
761.0817,NAIL SET
761.0817,NAIL SET
761.0817,NAIL SET
761.0817,NW 74-1
761.0817,NAIL SET
761.0817,NAIL SET
761.0817,SW 74-4
761.0817,NAIL SET
761.0817,SW 68-1
761.0817,NW 68-1
761.0817,SE 68-2
761.0817,NE 68-2




FILE: SITE2AQ.CRS5
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Point #

Northing

C:\TDS\TDS_DAT\SITE2AQ.CR5

Elevation
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1092779.3041,
1092229.6676,
1091185.9802,
1091143.0326,
1091485.5793,
1092256.7923,
1092639.9461,
1092866, 8898,
1092508.9490,
1092302.9354,
1092311.2556,
1093875.4975,
1094832.0728,
1095049.8506,
1095120.0966,
1095170.7170,
1095366.7593,
1095480.9572,
1095281.1194,
1092821.6947,
1092764 .8027,
1092811,0548,
1093219.1626,
1093260,2709,
1092615.6265,
1092390. 4968,
1093137.2361,
1094310.4777,
1094781.7154,
1092779.3041,
1091143.1245,
1095410.4318,
1096025.8479,
1096372.9909,
1096929.9214,
1097234.9313,
1097816.9205,
1097434 .6486,
1097776.4330,
1097787.8234,
1093345.9896,
1093639.4765,
1094548.0717,
1095140.6025,
1095436.1380,
1095734.2272,
1096185.0125,
1096464 .3073,

1752533.8497,
1750864 .5215,
1747624.7738,
1747099.5232,
1747081.4329,
1746974.2544,
1746565.5705,
1746310.0250,
1745948.4493,
1745765.5382,
1745637.1366,
1744056.1400,
1744818.7926,
1745126.0142,
1745146.5822,
1745142.3751,
1745489.5141,
1745630.9877,
1745499.9885,
1752200.4643,
1752231.2736,
1752147.0610,
1751962.6164,
1751915.3623,
1752187.8538,
1751072.6456,
1751027.3801,
1751558.5028,
1751534.4752,
1752533.8497,
1747099.7651,
1751536.8436,
1751706.9418,
1751759.6179,
1752130.1361,
1752263.5361,
1752127.9731,
1752291.0544,
1752389.1129,
1752550.1999,
1746737.2500,
1746380.5889,
1744412.8010,
1743669.8638,
1743556.2325,
1743352.1202,
1743384.2176,
1742938.8494,

718.1205,MONUMENT
0.0000,NAIL SET
41.2562,NAIL SET
30.2681, MONUMENT
28.4305,NAIL SET
-11.7321,NAIL SET
-20.4781,NAIL SET
~-37.3181,NAIL SET
-41.5361,NAIL SET
~53.1564,FOUND NAI
-66.6456,SE OF 2-1
5.6027,NAIL SET
4.9207,NAIL SET
6.4908,NAIL SET
5.6568,SE OF A8-
6.2306,NE OF A8-
-11.6958 ,NAIL SET
-22.2145,5W OF AS8-
~8.0294,NW OF A8-
700.3842,VOID
699.5929,NAIL SET

701.4049,SE OF A9-

700.8092,NAIL SET
695.7445,8E OF A9-

703.8530,5W OF A9~

-8.7186,NAIL SET
-8.5322,NAIL SET
2.5044,NAIL SET
8.1980,NAIL SET
718.1205,MONUMENT
722.4564,MONUMENT
-4,0293,NAIL SET
9.6388,NAIL SET
3.8042,NAIL SET
-17.6334,NAIL SET
-8.1272,SW OF Al0
-37.0418,NAIL SET

cCc-9

CC-10

L

1
1

2
3

1

2
3

CcC-9
CC-10

-1

-10.1035,8W OF Al10-2

-21.7840,NE OF AlO
-5.1321,SW OF Al0
~-0.0394,5W OF A8-

~30.8006,NE OF AS-

-30.9752,NAIL SET

-68.1753,NAIL SET

-43.0177,NAIL SET

-12.9000,NAIL SET
-0.7016,NAIL SET
18.2052,NAIL SET

-3
-4
4
5




' IIIII——~——">"™s—>/>/"">—.—"

JOB: CROFT

49,
50,
51,
52,
53,
54,
55,
56,
57,
58,
59,
60,
61,
62,
63,
64,
65,
66,
67,
68,
69,
70,
71,
72,
73,
74,
75,
76,

1097047.
1097029.
1096956.
.5455,
.4514,
.0844,
.2094,
1096045,
1096182.

1096941
1095367
1095863
1095982

1096821
1098338
1098973

1099167

1090570

1089056
1088460
1087808

1091350

1574,
1390,
9872,

2928,
7988,

.5252,
.7308,
.4514,
1098929,
1098295,

7914,
5152,

.3646,
1099209.
1090877,

1848,
4953,

.3674,
1090129.
1090133.
.2855,
.2371,
.4057,
1086442.
1086416.
1086364.

4411,
8421,

1694,
6893,
3976,

. 3843,
1092036.

7151,

TIME:

1742582.
1741941.
1741538.
1741257,
1745779.
1746699.
1747155.
1747689.
1747838.
1747992,
1748014.
1747997.
1747293.
1752127.
1751925.
1751838.
1747127,
1747111.
1747051.
1747072,
1746124,
1745919,
1745902,
1746333,
1746309.
1746356,
1750847,
1751027,

5989,
2050,
2749,
7600,
0472,
6125,
7800,
7002,
7821,
4445,
6012,
4631,
0443,
8733,
3084,
1444,
3581,
7743,
4903,
5861,
3317,
5256,
1500,
6728,
6961,
9102,
6512,
2794,

13:33 DATE: 04-25-1997

50.9433,NAIL
56.2474,NAIL
68.8025,NAIL
56.7034,MON.
-28.9951,NAIL
-26.4993,NAIL
-43.4236,NAIL
-43.8634,NAIL
-42.8087,NAIL
-77.0746,NAIL
~-75.8537,NAIL

SET
SET
SET
CROFT 11
SET
SET
SET
SET
SET
SET
SET

-55.5465,TP 60~CC43
-45,.3009, TP 61-CC42

-54.4755,NAIL
-88.4140,NAIL
-94.1849,MQN.
39.7368,NAIL
45.5687,NAIL
34.5201,NAIL

34,3247 ,FLEMING-S5.C. RD.

41.8745,NAIL
28.2728 ,NAIL
25.5721,NAIL
50.4064 ,NAIL
51.0417,8CGS
50.8232,8.C.
-13.8488,CL S.
-13.1914,8.C.

SET
SET
CROFT 20
SET
SET
SET

SET
SET
SET
SET

MON 42 255

RD.- 215
C. RD.

RD-F.M.CIR.

Page 2
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E

l Point #

C:\TDS\TDS_DAT\SITEASAA.CRS

CROFT15

Northing Easting Elevation Note
. 1, 1096941.1119, 1741258.2113, 734.4910,MONUMENT CCl1l
| 2, 1097024.0608, 1740843.7412, 730.6900,NAIL SET
3, 1097103.2706, 1739047.9191, 773.4040,NAIL SET
4, 1096620.4861, 1736486.2514, 812.6910,NAIL SET
l 5, 1097944.7698, 1735839.6556, 820.3675,NAIL SET
6, 1098786.6444, 1735368.0330, 796.5984 ,NAIL SET
7, 1099450.2409, 1736690.4334, 808.1819,NAIL SET
8, 1101836.8696, 1737085.0855, 761.8393,NAIL SET
l 9, 1102787.1176, 1738214.0078, 716.6997,NAIL SET
10, 1102950.9465, 1738497.9965, 696.7666,NAIL SET
11, 1103072.0457, 1738984.4222, 677.6699 ,NAIL SET
' 12, 1102953.5451, 1738847.4243, 681.1644,MONUMENT
13, 1103155.6842, 1739374.9954, 673.6903,POINT ON CONC.
14, 1103405.8566, 1739681.0609, 666.8766 ,NAIL SET
15, 1103777.1389, 1739688.6167, 663.1587,NAIL SET
l 16, 1103786.5227, 1739632.3769, 667.0735,SE OF AS5-6
17, 1104155.7916, 1739828.6053, 662.2454 ,NAIL SET
18, 1104569.0687, 1739788.4209, 683.1292,NAIL SET
| 19, 1104637.3972, 1739602.4091, 680.5969,SE OF AS5-3
20, 1102792.3857, 1739042.3634, 668.5789 ,NW OF AS5-4
22, 1103395.0236, 1738690.4789, 699.9796,NAIL SET
! 23, 1103657.2232, 1738702.4898, 688.6730,NAIL SET
' 24, 1103680.1208, 1738729.4080, 688.6880,8E OF A5-5
25, 1103872.0587, 1738766.9230, 681.5987,NAIL SET
26, 1103906.6860, 1738893.2034, 671.1757,8W OF AH-2

1103385.9973,

1738479.3504,

695.6437,SE OF A5-1







C:\TDS\TDS_DAT\CROFT.RW5

. JB, NMCROFT,DT2-2-1997,TM21:13:25.95
,ADO,UNO, SF1.0000000,EC0,E00.0
OP37,N 1115644.1590,E 1741817.2330,EL735.465,--CC37
,OP37,BP38,BS243.1419,BC0.0000
1.8,HI5.000,HR5.000
TR,OP37,FP51,AR242.25500,CE-1.662,HD38.752,~-NAIL SET
0oC,0P51,N 1115621.5624,E 1741848.7154,EL733.803,~~NAIL SET
BK,OP51,BP38,BS243.5757,BC0.0000
OC,OP37,N 1115644.1590,E 1741817.2330,EL735.465,--CC37
BK,OP37,BP38,B5243.1419,BC0.0000
TR,OP37,FP51,AR242.25550,CE~5.455,HD127.141,--NAIL SET
0oC,OP51,N 1115570.0202,E 1741920.5204,EL730.010,--NAIL SET
BK,OP51,BP37,BS305.4014,BC0.0000
TR,OP51,FP52,AR219.10150,CE8.232,HD447.971,--NAIL SET
OC,0P52,N 1115137.6360,E 1742037.6621,EL738.242,--NAIL SET
BK,OP52,BP51,BS344.5029,BC0.0000
SS,0P52,FP53,AR278.56400,CE-1.283,HD61.403, --NAIL SET
SS,0P52,FP54,AR279.28000,CE-8.377,HD160.882,--SW COR GRID64-2
§S,0P52,FP55,AR273.57100,CE-1.112,HD61.431,--NE COR GRID64-1
§S,0P52,FP56 ,AR155.20250,CE-1.408,HD54.442,--SE COR GRID64-1
TR, OP52,FP57,AR123.22100,CE-0.950,HD192.984,~~NAIL SET
* 0C,O0P57,N 1115077.3261,E 1742220.9799,EL737.292,--NAIL SET
BK,OP57,BP52,BS288.1239,BC0. 0000
SS,0P57,FP58,AR126.41550,CE0.630,HD66.509, --SW GRID 38B-1
SS,0P57,FP59,AR135.58450,CE-1,.527,HD164.929,--SE GRID 38-1
TR, OP57,FP60,AR198.13400,CE-7.409,HD205.454, --NAIL SET
SP,PN53,N 1115130.9893,E 1741976.6203,EL736.9586,--SE COR GRID 64-2
‘ ,OP60,N 1114955,2944,E 1742386.2669,EL729.883,--NAIL SET

OP60,BP57,BS306. 2619 BCO.0000
,OPGO,FP61,AR245.29000,CE-1.129,HD280.446,-*NAIL SET

‘ OC,0P61,N 1114680.8978,E 1742328.3332,EL728.755,--NAIL SET
BK,OP61,BP60,BS11.5519,BC0.0000
TR,OP61,FP62,AR171.35450,CE-6.807,HD178.990,~~-NAIL SET
OC,0P62,N 1114502.2454,E 1742317,.3510,EL721.948,--NAIL SET
BK,OP62,BP61,B53.3104,BC0.0000
TR,OP62,FP63,AR203,34000,CE-2.722,HD179.958,--NAIL SET RD FORK
OC,0P63,N 1114342.0217,E 1742235.4157,EL719.226,--NAIL SET RD FORK

i BK,OP63,BP62,B527.0504,BC0.0000
§S8,0P63,FP64,AR147.49050,CE-7.838,HD278.424,--NRIL SET
TR,0P63,FP65,AR195.16000,CE-10.053,HD442,993,--NAIL SET

{ OC,OP65,N 1114014.6359,E 1741936.9843,EL709.173,--NAIL SET

I BK,OP65,BP63,BS42.2104,BC0.0000

TR,OP65,FP66,AR202.54300,CE1.304,HD258,655,~~-NAIL SET

OC,OP65,N 1114014.6359,FE 1741936.9843,EL709.173,--NAIL SET

; BK,OP65,BP63,BS42.2104,BC0.0000
TR,OP65,FP67,AR260.01200,CE-10.276,HD207.933,--NAIL SET
0C,0P67,N 1114125.9701,E 1741761.3684,EL698.897,~-NAIL SET
BK,OP67,BP65,B5122.2224,BC0.0000
58,0P67,FP68,AR188.44250,CE-17.616,HD145.214,--NE GRID A37-Al
85,0P67,FP69,AR177.23150,CE-22.731,HD237.459,--NW GRID A37-Al




JOB: CROFT

TIME: 10:51

DATE: 04-25-1997

0oC,0P66,N 1113906.3859,E 1741702.0712,EL710.477,-~NAIL SET
BK,OP66,BP65,BS65.1534,BC0.0000
TR,OP66,FP70,AR161.52050,CE3.146,HD185.143,--NAIL SET

0C,O0P70,N 1113780.4199,E 1741566.3855,EL713.623,--NAIL SET
BK,OP70,BP66,BS47.0739,BC0.0000
TR,OP70,FP71,AR161.37450,CE-7.307,HD207.941,--NAIL SET

OC,O0P71,N 1113598.1242,E 1741466.3475,EL706.317,--NAIL SET
BK,OP71,BP70,B528.4524,BC0.0000
TR,0P71,FP72,AR220.13100,CE-4.042,HD109.803,~-GRID A37-A2

OoC,0P72,N 1113558,7315,E 1741363.8544,EL702.274,--GRID A37-A2

BK,OP72,BP71,BS68.5834,BC0.0000
OC,0P1,N 1119046.3880,E 1734956.7850,EL746.603,~-CC01=ccl3
BK,OP1,BP71,B8129.5541,BC0.0000
1113817.7270,E 1738695.5240,EL719.3600,--19-CC14

-99999.9900,E -99999%.9900,EL-99999.9900, --CONTROL

Sp,PN19,N
SP,PN41,N

SP,PN41,N -99999,9900,E -99999.9900,EL~99999.9900,--CONTROL
SP,PN41,N 1098930.8332,E 1747290.78%90,EL628.588Q,--NAIL SET
SP,PN42,N 1098975.0010,E 1747995,2890,EL618.6870,~--NAIL SET
SpP,PN43,N 1097251.8230,E 1748003.4340,EL674.9040,--NAIL SET
SP,PN44,N 1112146.4800,E 1737134.9970,EL685.7890, ~-NAIL SET
SP,PN45,N 1111507.5950,E 1767526.0350,EL733.2040,--NAIL SET
SP,PN46,N 1110338.3570,E 1770133.4990,EL689.8120,~~NAIL SET
SP,PN47,N 1110950.8910,E 1770287.9720,EL694.,9000,--HAIL SET
SP,PN48,N 1099781.2940,E 1766594.4580,EL665.4780,--NAIL SET
SP,PN49,N 1099140.6910,E 1766941.6530,EL658.9360,~~NAIL SET
SP,PN50,N 1121577.4180,E 1748250.4780,EL766.2580,--NAIL SET
SP,PN51,N 1122020.4290,E 1747785.0960,EL759.3130,-~NAIL SET
SP,PN51,N 1122020.4290,E 1747785.0960,EL759.3130,--NAIL SET
SP,PN51,N 1122020.4290,E 1747785.0960,EL759.3130,~--NAIL SET
0OC,0P48,N 1099781.2940,E 1766594.4580,EL665.478,--NAIL SET

BK,OP48,8P49,BS151,3235,BC0.0000
LS,HI15.000,HR5.000
TR,OP48,FP52,AR196.55450,CE-1.286,HD541.542,~-NAIL SET

OC,0P52,N 1100311.9126,E 1766486.2352,EL664.192,--NAIL SET
BK,OP52,BP48,BS168.2820,BC0.0000
TR,OP52,FP53,AR200.27400,CE-20.744,HD496.376,--NAIL SET

0oC,0P53,N 1100802.28670,E 1766563.3155,EL643.447,--NAIL SET
BK,OP53,BP52,BS188.5600,BC0.0000

TR,OP53,FP54,AR188.42150,CE-6.292,HD466.005, ~-NAIL SET
0C,0P54 ,N 1101246.3657,E 1766704.5125,EL637.155,~-NAIL
BK,OP54,BP53,B5197.3815,BC0.0000

TR,0OP54,FP55,AR130.57500,CE~1.448,HD366.558, --NAIL SET
OC,O0PS5,N 1101559.2465,E 1766513.5401 ,EL635.707,~-NAIL
BK,OP55,BP54,B5148.3605,BC0.0000

TR,OP55,FP56,AR132.45050,CE3.688,1HD1049.128, ~-NAIL SET
OC,0PS6,N 1101765.7679,E 1765484.9404,EL639.394,--NAIL
BK,OP56,BP55,B5S101.2110,BC0.0000

TR,OP56,FP57,AR205.12400,CE22.059,HD601.191,--NAIL SET
OC,0P57,N 1102123.9095,E 1765002.0680,EL661.454,-~-NAIL
BK,OP57,BP56,BS5126.3350,BC0.0000

TR,OP57,FP58,AR198.12300,CE-7,997,HD436.886,-~-NAIL SET
OC,OPS8,N 1102480,7866,E 1764750.0603,EL653.,457,--NAIL

SET

SET

SET

SET

SET
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JOB: CROFT TIME: 10:51 DATE: 04-25-1997

BK,OP58,BP57,BS144.4620,BC0.0000
TR,OP58,FP73,AR274.12200,CE6.601,HD225.363,--NAIL SET
0C,0P73,N 1102596.9320,E 1764943,1894,EL660.058,~-NAIL SET
,OP73,BP58,B5238.5840,BC0.0000
q,opvs,F974,AR198.05200,C£:9.608,1-10135.239,--8»: GRID 46-1
,OP46,N 1110338.3570,E 1770133.4990,EL689.812,--NAIL SET
BK,OP46,BP45,B5294.0909,BC0.0000
SS,0P46,FP75,AR347.47100,CE-14.332,HD445.049,--NE GRID Al18-1
SS,0P46,FP76,AR334,49100,CE-14.649,HD433.038,-~SE GRID A18-1
0C,0P45,N 1111507.5950,E 1767526.0350,EL733.204,~~-NAIL SET
BK,OP45,BP46,BS114.0909,BC0.0000
TR,OP45,FP77,AR267.45250,CE21.479,HD747.524,-~NAIL SET
oc,OP77,N 1112201.1298,E 1767804.9656,EL754.683,~~NAIL SET
BK,OP77,BP45,85201.5434,BC0.0000
TR,OP77,FP78,AR158,.57550,CE13.594,HD700.045, -~NAIL SET
oc,OP78,N 1112901.0933,E 1767815.6514,EL768.277,--NAIL SET
BK,OP78,BP77,BS180.5229,BC0.0000
TR, OP78,FP79,AR208.34400,CE21.379,HD1896.595, --NAIL SET
0C,O0P79,N 1114552.5805,E 1768748.2075,EL789.656,--NAIL SET
BK,OP79,BP78,B5209.2709,BC0.0000
SS,0P79,FP80,AR208.03300,CE28.648,HD1586.136,--NAIL SET
TR,OP79,FP81,AR206.27350,CE24.447,HD1313,010, --NAIL SET
OC,OP81,N 1115288.4753,E 1769835.6151,EL814.103,--NAIL SET
BK,OP81,BP79,BS235.5444,BC0.0000
$S,0P81,FP82,AR99.44450,CE-2.943,HD414.402,-~-CORNER 18-3
SS,0P81,FP83,AR101.21300,CE-2.523,HD462.497,~-CORNER 18-3
OC,OP80,N 1115404.5603,E 1770086.1009,EL818.304,--NAIL SET
BK,OP80,BP79,BS237.3039,BC0.0000
SS,O0P80,FP84,ARS0.21450,CE1.271,HD153.250, -~CORNER 18-2
!,opao,nas,aaas.53300,cso.4a7,ﬂnzo3.055,-—TP CORNER 18-2

,OP85,N 1115573.8574,E 1769973.9850,EL818.791,--TP CORNER 18-2
,OP85,BP80,B5146.2909,BC0.0000

‘ SS,0P85,FP86,AR235,45500,CE~5.270,HD176.417, ~-CORNER 18-1
55,0P85,FP87,AR226.56150,CE-5,789,HD216.661,--CORNER 18-1
0C,O0P80,N 1115404.5603,E 1770086.1009,EL818.304,--NAIL SET
BK,OF80,BP79,B5237.3039,BC0.0000
TR,OP80,FP88,AR169,22100,CE14.121,HD833. 328, -~-NAIL-HARDEES
OC,0OP88,N 1115974.1622,E 1770694.3688,EL832.425, --NAIL-HARDEES
BK,OP88,BP80,BS226.5249,BC0.0000
TR,OP88,FP89,AR149.49150,CE-0.315,HD722.406,--NAIL SET RR TRK
OC,0OP89,N 1116666.0952,E 1770901.9720,EL832.110,--NAIL SET RR TRK
BK,OP89,BP88,B5196.4204,BC0.0000
TR,0OP89,FP90,AR106.36100,CE~-8.366,HD1700.005,~~NARIL SET
OC,OP90,N 1117599.5309,E 1769481.1566,EL823.745,--NAIL SET
BK,OP90,BP89,B5123.1814,BC0.0000

i SS,0P90,FPS1,AR224.40450,CES.072,HD338.001,--CORNER GRID 16-1

i 85,0P90,FP92,AR223.13050,CE5.904,HD405.923, --CORNER GRID 16-1
OC,0P56,N 1101765.7679,E 1765484,9404 ,EL639.394,--NAIL SET
BK,OP56,BP55,BS101.2110,BC0.0000
TR,OP56,FP93,AR0.19050,CE-4.511,HD930.526,~-NAIL SET
OC,0P93,N 1101577.5318,E 1766396.2284,EL634.883,~-NAIL SET
BK,OP93,BP56,B5S281.4015,BC0.0000
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TR,OP93,FP94,AR312.32100,CE-25.237,HD2146.486,--NAIL SET
OC,0P94,N 1100322.1416,E 1764655.1379,EL609.646,~-NAIL SET
BK,OP94,BP93,BS54.1225,BC0.0000
85,0P9%94,FP95,AR298.50550,CE16.512,HD216.375,--CORN Al4-2
§S,0P94,FP96,AR257.40250,CE2.981,HD153.906,--CORN Al4-2
TR,OP94,FP97,AR189.08200,CE0.655,HD317.957,--NAIL SET
OC,0P97,N 1100179.5050,E 1764370.9695,EL610.301,--NAIL SET
BK,OP97,BP94,BS63.2045,BC0.0000
TR,OP97,FP98,AR215.38350,CE1.610,HD198.295,~~NAIL SET
OC,0OP98,N 1100210.4875,E 1764175.1095,EL611.912,~-NAIL SET
BK,OP98,BP97,B598.5920,BC0.0000
§S,0P98,FP99,AR221.39300,CE~-39.016,HD241.117,-~CORN Al4-1
58,0P98,FP100,AR208.52200,CE-43.438,HD321.452,~--CORN Al14-1
85,0P98,FP101,AR192.55050,CE-49.166,HD292,845,--CORN Al4-1
OC,OP38,N 1114433,7690,E 1739417.0610,EL684.815,~-CC38
BK,OP38,BP37,BS63.1419,BC0.0000
TR,O0P38,FP102,AR0.03150,CE-7.655,HD1555.710,~--NAIL SET
OC,0P102,N 1115132.9568,E 1740806.7986,EL677.160,--NAIL SET
BK,0P102,BP37,BS63.0951,BC0.0000
TR,OP102,FP103,AR230.33050,CE~11.455,HD390.442,--NAIL SET
OC,0OP103,N 1115289.9907,E 1740449.3279,EL665.704,--NAIL SET
| BK,O0P103,BP102,BS113.4256,BC0.0000
BK,OP103,BP102,B5113.4256,BC0.0000
BK,0P103,BP102,B5113.4256,BC0.0000
TR,QOP103,FP104,AR192.45450,CE-24.126,HD524.287,--NAIL SET
OC,OP104,N 1115601.6867,E 1740027.7562,EL641.578,--NAIL SET
BK,OP104,BP103,BS5126.2841,BC0.0000
SS,0P104,FP105,AR142,29350,CE-30.060,HD639.718,--NE CORNER 27-1
8s,0P104,FP106,AR185.03400,CE5,074,HD664.519,~--CORNER 27-3
Ss,0P104,FP107,AR137.40350,CE-9.338,HD869.540,--TIE 27-2
OC,0P37,N 1115644.1590,E 1741817.2330,EL735.465,--CC37
BK,0P37,BP102,B5243.0951,BC0.0000
TR,0P37,FP108,AR180.08100,CE5.570,HD509.510,--NAIL SET
OoC,0P108,N 1115873.0897,E 1742272.4151,EL741.035,--NAIL SET
BK,0OP108,BP37,B5243.1801,BC0.0000
$$,0P108,FP109,AR275.13100,CE6.799,HD200.685,~~-NW CORNER A37-bl
OC,OP36,N 1116280.9110,E 1743027.2980,EL749.864,~~-CC36
BK,OP36,BP37,B5242.1446,BC0.0000
8S,0P36,FP110,AR286.14300,CE~-0.412,HD193.215,~-5W CORNER 38a-1
$s,0P36,FP111,AR260.01100,CE-2.690,HD118.408,--NW CORNER 38a-1
TR,OP36,FP112,AR1.31100,CE-3.532,HD377.419,--NAIL SET
OC,0P112,N 1116114.0743,F 1742688.7556,EL746.332,--NAIL SET
BK,0OP112,BP36,BS63.4556,BC0.0000
TR,0P112,FP113,AR271.11400,CE93.780,HD519.760,--NAIL SET
OC,OP113,N 1116584.9836,E 1742468.7662,EL840.112,--NAIL SET
BK,0OP113,BP112,B5154.5736,BC0.0000
TR,OP113,FP114,AR154.40100,CE~42.037,HD516.519,--NAIL SET
OC,0P114,N 1116914.4295,E 1742070.9503,EL798.075,--NAIL SET
BK,0Pl114,BP113,B5129.3746,BC0.0000
88,0P114,FP115,AR233.33550,CE~21.557,HD258.145,--NW CORNER SITE 9
TR,0Pl114,FP116,AR252.40300,CE~10.960,HD316.056,--NAIL SET
OC,0P116,N 1117206.8384,E 1742190.9021,EL787.115,--NAIL SET
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BK,OP116,BP114,B5202.1816,BC0.0000
88,0P116,FP117,AR112.54450,CE-3.351,HD34.710,~-NE CORNER ¢
85,0P116,FP118,AR191.57350,CE-18.354,HD172,731,--NE CORNER 9
OPl116,FP119,AR178.07200,CE-13.150,HD76.629,-~-NW CORNER 9
QOPIIG,FPlZO,AR243.15450,CEO.472,HD102.514,-—-SW CORNER 9
(OP112,N 1116114.0743,E 1742688.7556,EL746.332,--NAIL SET

BK,OP112,BP36,BS63.4556,BC0.0000
TR,0P112,FP121,AR302.54150,CE-6.939,HD379.632,~-NAIL SET
OC,0P121,N 1116491.1366,E 1742732.8479,EL739.393,~-NAIL SET
BK,0OP121,BP112,BS186.4011,BC0.0000
8s,0P121,FP122,AR192.33150,CE7.301,8D169.302,--NW 65-1
85,0P121,FP123,AR224.16450,CE8.318,HD192.231,--SW 65-1
OC,0OP36,N 1116280.9110,E 1743027.2980,EL749.864,--CC36
BK,OP36,BP112,BS5243.4556,BC0.0000

TR,OP36,FP124 ,AR172.21550,CE1.035,HD540.539, --NAIL SET
OC,0P124,N 1116582.1528,E 1743476.1140,EL750.899,--NAIL SET
BK,0OP124,BP36,B$236.0751,BC0.0000
TR,OP124,FP125,AR277.24200,CE-47.430,HD1250.446,--NAIL SET
OC,0P125,N 1115462.7322,E 1744033.3501,EL703.469,--NAIL SET
BK,OP125,BP124,BS8333.3211,BC0.0000
TR,0P125,FP126,AR175.31200,CE-28.336,HD229.311,~--NAIL SET
OC,0P126,N 1115266.0538,E 1744151.2530,EL675.133,--NAIL SET
BK,0OP126,BP125,BS329.0331,BC0.0000
85,0P126,FP127,AR147.43300,CE6.846,HD234.109,~~NW 5-1
0C,0P37,N 1115644.1590,E 1741817.2330,EL735.465,--CC37
{ BK,OP37,BP36,BS62.1446,BC0.0000
i 85,0P37,FP128,AR213,20050,CE-1.588,HD291.115,--A37C-1 LOCATION
OC,0PS50,N 1121577.4180,E 1748250.4780,EL766.258,~-NAIL SET
BK,OP50,BP51,B5313.3521,BC0.0000
|QOP50,FP129,AR182.00100,CE1.345,HD1027.147,—-NAIL SET

OP129,N 1120843.6493,E 1748969.2371,EL767.603,--NAIL SET

_ ,OP129,BP50,BS315.3531,8C0.0000

‘ TR,OP129,FP130,AR160.44100,CE-5.757,HD1979.049,--NAIL SET

' OC,O0P130,N 1119965.9183,E 1750742.9964,EL761.846,--NAIL SET
BK,0OP130,BP129,B58296.1941,BC0.0000

| TR,OP130,FP131,AR174. 50250 CE-0.520,HD2144,019,~-NAIL SET

. OC,0P131,N 1119191 6899,E 1752742 3432 EL761.326,--NAIL SET
BK,O0P131,BP130,B8291. 1006 BC0.0000
TR,0P131,FP132,AR217.17300,CE-9.027,HD1571.333,--NAIL SET
OC,0P132,N 1117852.4804,E 1753564.2954,EL752.298,--NAIL SET
BK,0P132,BP131,BS8328.2736,BC0.0000
§S,0P132,FP133,AR271.03200,CE-28.744,HD451.464,--SE OF 71-1
88,0P132,FP134,AR283.41100,CE-27.320,HD423.267,--NE OF 71-1

 88,0P132,FP135,AR275.08100,CE-34.028,HD560.589,~--NAIL SET
TR,OP132,FP136,AR257,.03150,CE~40.473,HD510.145,--NAIL SET
0C,0P136,N 1117495.0056,E 1753200.3452,EL711.826,--NAIL SET
BK,0OP136,BP132,BS45.3051,BC0.0000
$S,0P136,FP137,AR98.06050,CE-26.329,HD315.011,--Nw OF 71-4
8S,0P136,FP138,AR168.39400,CE~20.672,HD186.707,-~NW OF 71-2
$S,0P136,FP139,AR183,24200,CE-28.654,HD406.367,-~NE OF 71-3
OC,O0P40,N 1113436.7920,E 1737291.3990,EL726.304,--CC40
BK,O0P40,BP44,BS186.5441,BC0.0000
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TR, OP40, FP140,AR160.38450,CE-0.041,HD840.370, --NAIL SET
OC,OP140,N 1114257.4227,E 1737110.3272,EL726.263,--NAIL SET
BK,O0P140,BP40,BS167.3326,BC0.0000
TR,OP140,FP141,AR167.34350,CE-4.225,HD643.078,-~NAIL SET
OC,OP141,N 1114840.8809,E 1736839.9091,EL722.039,--NAIL SET
BK,OP141,BP140,BS155.0801,BC0.0000
TR,OP141,FP142,AR231.28300,CE13.433,HD260.059,~-NAIL SET SE 40-1
OC,0P142,N 1115073.3968,E 1736956.3874,EL735.472,--NAIL SET SE 40-1
BK,OP142,BP141,BS206.3631,BC0.0000
TR,OP142,FP143,AR104.27250,CE-6.404,HD240.327,-~-NAIL SET SW A3-2
OoC,OP143,N 1115231.2723,E 1736775.1906,EL729.068,~-NAIL SET SW A3-2
BK,OP143,BP142,BS131.0356,BC0.0000
TR,OP143,FP144,AR236.29400,CE7.649,HD194.808,~~NAIL SET
OC,OP144,N 1115424,.3869,E 1736800.8199,EL736.717,--NAIL SET
BK,OP144,BP143,BS187.3336,BC0.0000
TR,OP144,FP145,AR227.40250,CE-4.381,HD166.519,~-NAIL SET SW 39-2
0C,O0P145,N 1115519.3419,E 1736937.6127,EL732.337,--NAIL SET SW 39-2
BK,OP145,BP144,BS235.1401,BC0.0000
SS,0P145,FP146,AR122.37100,CE-12.838,HD163.783,-~NAIL SET
$S,0P145,FP147,AR250.13300,CE7.645,HD153.048,--NW 8b-1
0C,0P146,N 1115683.0095,E 1736931.4766,EL719.498,~~NAIL SET
BK,OP146,BP145,B5177.5110,BC0.0000
SS,0P146,FP148,AR139.55350,CES.131,HD128.298,--SE OF 39-1
TR,OP146,FP149,AR148.52000,CE10.432,HD274.318,--NAIL SET
oC,O0P149,N 1115912.3377,E 1736780.9483,EL729.930,--NAIL SET
BK,OP149,BP146,BS146.4310,BC0.0000
TR,OP149,FP150,AR218,29350,CE5.679,HD141.652,--NAIL SET
0C,OP150,N 1116053.4041,E 1736793.8177,EL735.609,--NAIL SET
BK,OP150,BP149,BS5185,1245,BC0.0000
TR,OP150,FP151,AR265.08450,CE-13.105,HD236.246,--NAIL SET
OC,OP151,N 1116051.9261,E 1737030.0589,EL722.504,--NAIL SET

BK, OP151,BP150,BS270.2130,BC0. 0000
TR,OP151,FP152,AR172.38250,CE-25.097,HD356.056,--NAIL SET
OC,O0P152,N 1116095.3261,E 1737383.4595,EL697.407,--NAIL SET
BK,OP152,BP151,BS262.5955,BC0.0000
$S,0P152,FP153,AR168.26450,CE-5.837,HD158.241,--NW OF A3-1
0C,0P37,N 1115644.1590,E 1741817.2330,EL735.465,-~CC37
BK,OP37,BP36,BS62.1446,BC0. 0000
TR,OP37,FP154,AR356.55200,CE5.697,HD430.403,--NAIL SET
OC,OP154,N 1115864,7485,E 1742186.8102,EL741.162,--NAIL SET
BK,OP154,BP36,B563.3929,BC0.0000
TR,0P154,FP155,AR219.50150,CE-1.172,HD700.755,--NAIL SET
OC,OP155,N 1116028.2826,E 1741505.4041,EL739.990,--NAIL SET
BK,OP155,BP154,BS103.2944,BC0.0000
§S,0P155,FP156,AR181.23200,CE~18.025,HD211.877,--SW OF A37c-1
0C,OP141,N 1114840.8809,E 1736839.9091,EL722.039,--NAIL SET
BK,OP141,BP140,BS155.0801,BC0.0000
TR,OP141,FP157,AR165.51500,CE6.001,HD553.842, --NAIL SET
OoC,OP157,N 1115271.2813,E 1736491.3449,EL728.040,--NAIL SET
BK,OP157,BP141,B5140.5951,BC0.0000
TR,0P157,FP158,AR187.26400,CE0Q.268,HD1383,238,~-NAIL SET

| 0C,OP158,N 1116449.9509,E 1735767.4075,EL728.308, ~-NAIL SET
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BK,OP158,BP157,BS148.2631,BC0.0000

TR,Q0P158,FP159,AR299.55250,CE~-15.972,HD509.007,-~SW OF 50-1
I OC,0P158,N 1116449.9509,E 1735767.4075,EL728.308,--NAIL SET

K,OP158,BP157,BS5S148.2631,BC0.0000

,OP158,FP160,AR299.02100,CE-17.950,HD607.796,--SE OF 50-1
,OP140,N 1114257.4227,E 1737110.3272,EL726.263,--NAIL SET

BK,0P140,BP141,BS8335.0801,BC0.0000
58,0P140,FP161,AR174.08100,CE7.933,BD152.224,--NW OF 26-1
8S5,0P140,FP162,AR159.29200,CE9.456,HD175.309,~-NE OF 26-1
Ss,0P140,FP163,AR99.44050,CE3.048,HD248.024,--NAIL SET
0OC,OP38,N 1114433.7690,E 1739417.0610,EL684.815,--CC38
BK,OP38,BP102,BS63.1734,BC0.0000
TR,OP38,FP164,AR359.04150,CE~-54.576,HD899.474,--NAIL SET
OC,O0P164,N 1114850.9992,E 1740213.9123,EL630.239,--NAIL SET
BK,0P164,BP102,BS64.3357,BC0.0000
TR,0OP164,FP165,AR91.32500,CE-42.148,HD755.520,~-NAIL SET C/L CRK
0C,0P165,N 1114160.1926,E 1740519.8486,EL588.090,--NAIL SET C/L CRK
BK,OP165,BP164,BS336.0647,BC0.0000
TR,OP165,FP166,AR183.26450,CE0.386,HD162.688, -~-NAIL SET
OC,0P166,N 1114007.74%3,E 1740576.6666,EL588.477,-~NAIL SET
BK,OP166,BP165,B5339.3332,BC0.0000
TR,0OP166,FP167,AR238.22000,CE-0.121,HD383.505,--NAIL SET
0C,0P167,N 1113705.2364,E 1740340.9506,EL588.356,--NAIL SET
BK,OP167,BP166,B5837.5532,BC0.0000
88,0F167,FP168,AR150.11000,CE-2.997,HD479.255,--NW OF 24-1
TR,0P167,FP169,AR150.25150,CE-3.200,HD458.421,~-NAIL SET
OC,0P169,N 1113251.6708,E 1740274.4082,EL585.155,~~NAIL SET
BK,OP169,BP167,BS8.2047,BC0,0000
| 85,0P169,FP170,AR97.28450,CE27.727,HD298.807,--NE OF 24-2

,O0P124 ,N 1116582.1528,E 1743476.1140,EL750.899,~-NAIL SET

(OP124,BP36,B5236.0751,BC0.0000

,OP124,FP171,AR213,51500,CE10.183,H8D666.714,--NAIL SET

| OC,OP171,N 1116582.2147,E 1744142.8282,EL761.082,--NAIL SET

BK,OP171,BP124,BS269.5941,RBC0.0000
SS,0P171,FP172,AR149.01100,CE-12.074,HD1257.737,--8W OF 67-1
S5,0P171,FP173,AR146.46250,CE~10.,651,HD1307,722,--NE OF 67-1
TR,OFP171,FP174,AR260,07450,CE-31.370,HD687.867,-~NAIL SET
0C,0P174,N 1115904,.5413,E 1744260.8105,EL729.712,--NAIL SET
BK,OP174,BP171,BS350.0726,BC0.0000
§S,0P174,FP175,A2196.,42450,CE-27.354,HD281.013,~-NW OF 37-1
OoC,OP171,N 1116582.2147,E 1744142.8282,EL761.082,--NAIL SET
BK,0P171,BP124,BS5269.5941,BC0.0000
TR,OP171,FP176,AZ2141.14100,CE-8.097 ,HD1637.292,--NAIL SET
OC,O0P176,N 1115305.5646,E 1745167.9572,EL752.985,~-NAIL SET
BK,0OP176,BP171,B5321.1410,BC0.0000
TR,O0P176,FP177,A2171.22050,CE17.521,HD2164.037,~--NAIL SET
0C,O0P177,N 1113166.0399,E 1745492.7501,EL770.506,--NALL SET
BK,QP177,BP176,B58351.2205,BC0.0000
TR,O0P177,FP178,AZ169.51400,CE-12.392 ,HD828.503,--NAIL SET
SP,PN177,N 1113166.0399,E 1745492,.7501,EL770.5064,--MON. SPA 181
OC,0OP178,N 1112350.4745,E 1745638.5956,EL758.114,--NAIL SET
BK,0P178,BP177,B5349.5140,BC0.0000




..
Page B
JOB: CROFT TIME: 10:51 - DATE: 04-25-1997

LS,HI5.000,HRS.000
TR,OP178,FP179,AR279.15100,CE-13.751,HD370.605,--NAIL SET
OC,OP179,N 1112344.7431,E 1745268.0350,EL744.363,--NAIL SET
BK,OP179,BP178,BS89.0650, BC0.0000
Ss,0P179,FP180,AR73.37300,CE-4.190,HD91.045,--SW OF A32-1
$s,0P179,FP181,AR65.00100,CE-4.791,HD188,026,--NW OF A32-1
TR,OP179,FP182,AR149.38200,CE-17.962,HD326.531, --NAIL SET
OoC,OP182,N 1112175.3609,E 1744988.8713,EL726.400,--NAIL SET
BK,OP182,BP179,BS58.4510,BC0.0000
Ss,0P182,FP183,AR125.25450,CE-13.395,HD114.743,--5W OF A32-2
SS,0P182,FP184,AR106.00250,CE-12.203,HD140.701,--NW OF A32-2
TR,0P182,FP185,AR175.57550,CE-18.189,HD166.682,--NAIL SET
OC,OP185,N 1112079.0851,E 1744852.8051,EL708.211,--NAIL SET
BK,OP185,BP182,BS54.4305,BC0.0000
TR,OP185,FP186,AR216.57200,CE-14,152,HD215.755,~-NAIL SET
oc,O0P186,N 1112085.3864,E 1744637.1418,EL694.059,--NAIL SET
BK,OP186,BP185,BS91.4025,BC0.0000
SS,0P186,FP187,AR268.39100,CE19.761,HD171.513,~-NE OF A32-3
OC,O0P158,N 1116449.9509,E 1735767.4075,EL728.308, --NAIL SET
BK,OP158,BP157,BS148,2631,BC0. 0000
TR,OP158,FP188,AR175.35200,CE3.974 ,HD460.494,--NAIL SET
OC,OP188,N 1116822.6432,E 1735496.9356,EL732.282,--NAIL SET
BK,OP188,BP158,BS144.0151,BC0.0000 _
TR,OP188,FP189,AR200.29400,CE34.424,HD1602.553,--NAIL SET
0C,0P189,N 1118367.1001,E 1735069.3495,EL766.706,--NAIL SET
BK,OP189,BP188,BS164.3131,BC0.0000
TR,OP189,FP190,AR184.02300,CE~18.852,HD683.218,--NAIL SET
0C,OP190,N 1119036.7607,E 1734933.9184,EL747.854,--NAIL SET
BK,OP190,BP189,BS168.3401,BCO. 0000
TR,OP190,FP191,AR258,54050,CE~48.093,HD1471.268,--NAIL SET
OC,OP190,N 1119036.7607,E 1734933.9184,EL747.854,--NAIL SET
BK,OP190,BP189,BS168.3401,BC0. 0000
$$,0P190,FP192,AR258.19350,CE~1.022,HD23.652,-~MON. CROFT-13
OC,0P191,N 1119600.5451,E 1736292.8803,EL699.761,--NAIL SET
BK,OP191,BP190,BS247.2806,BC0.0000
TR,O0P191,FP193,AR173.22100,CE~1.807,HD1910.954, --NAIL SET
0C,O0P193,N 1120531.7265,E 1737961.6064,EL697.955,--NAIL SET
BK,OP193,BP191,BS240.5016,BC0.0000
TR,OP193,FP194,AR138.24500,CE~3.311,HD537.790,--NAIL SET
OC,O0P194,N 1121039.4432,E 1738138.9242,EL694.643,--NAIL SET
BK,0P194,BP193,B5199.1506,BCO. 0000
SS,0P194,FP195,AR69.36400,CE-20.925,HD230.857,~-SW OF 30-1
$S,0P194,FP196,AR136.00550,CE-20.011,HD229.237,--SW OF 30-2
SP,PN196,N 1121247.6516,E 1738043.0129,EL674.6325,--SE OF 30-2
OC,OP131,N 1119191.6899,E 1752742.3432,EL761.326,--NAIL SET
BK,OP131,BP130,BS291.1006,BC0.0000
TR,OP131,FP197,AR188.01400,CE18.989,HD2359.487,--NAIL SET
0C,0P197,N 1118040.7280,E 1754802.0673,EL780.315,--NAIL SET
BK,OP197,BP131,BS299.1146,BC0.0000
TR,OP197,FP198,AR168.57550, 2E88.30100,5D1045.442, --NAIL SET
0C,O0P198,N 1117714.9789,E 1755795.0881,EL807.631,--NAIL SET
BK,OP198,BP197,BS288.0941, BC0.0000




|
|

q, OP199,FP200,AR210.01450,2E90.05050,8D773.792, -~NAIL SET

—
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TR,OP198,FP199,AR254.42100,ZE87.49300,5D1185.268, --NAIL SET
0C,0OP199,N 1116532.0445,E 1755735.9030,EL852.614,--NAIL SET
BK,OP199,BP198,BS2.5151,BC0.0000

,OP200,N 1115882.3059,E 1755315.6739,EL851.470,--NAIL SET

,0OP200,BP199,BS32.5336,BC0.0000
TR,O0P200,FP201,AR184.59150,2ZE90.38300,5D987.317,--NAIL SET
0C,0P201,N 1115103.0768,E 1754709.4771,EL840.413,~--NAIL SET
BK,OP201,BP200,BS37.5251,BC0.0000
TR,0P201,FP202,AR161.13550,ZE90.27250,5D2494.098,--NAIL SET
OC,0P202,N 1112746.5399,E 1753892.8601,EL820.522,--NAIL SET
BK,QP202,BP201,BS19.0646,BC0.0000
TR,OP202,FP203,AR180.30100,2E91.09500,8D1041.475,--NAIL SET
OC,0P203,N 1111765.7085,E 1753543,2998,EL799.368,~-~NAIL SET
BK,OP203,BP202,BS19.3656,BC0.0000
TR,0P203,FP204,AR156.01100,2E92,.27550,8D197.059,-~NAIL SET
0C,0P204,N 1111569.4029,E 1753558.2838,EL790.891,--NAIL SET
BK,0P204,BP203,BS355.3806,BC0.0000
TR,0P204,FP205,AR155.02050,ZE94.16100,5D417.343,--NAIL SET
OC,OP205,N 1111206.5682,E 1753762.1485,EL759.821,~--NAIL SET
BK,OFP205,BP204,BS330.4011,BC0.0000
TR,0P205,FP206,AR212,52500,2E89.39500,8D580.146,--NAIL SET
OC,0P206,N 1110627.5456,E 1753726.2229,EL763,225,--NAIL SET
BK,0OP206,BP205,BS3.3301,BC0.0000
TR,OP206,FP207,AR189.05200,ZE86.56000,8D441.431,--NAIL SET
OC,0P207,N 1110197.4286,E 1753629.7709,EL786.840,--NAIL SET
BK,QP207,BP206,B512.3821,BC0.0000
TR,OP207,FP208,AR185.40500,2E89.55400,8D529.002,--NAIL SET
OC,O0P208,N 1109695.2386,E 1753463.4947,EL787.507,--NAIL SET

CP208,FP209,AR170.08350,2ZE89.25450,5D349.527,--SE OF 78-1
8,0p208,FP210,AR175.29050,2E89.38150,8D253.464,--NE OF 78-1
88,0pP208,FP211,AR215.54400,ZE90.16300,8D142.126,--SE OF 78-2
$S,0P208,FP212,AR258.50350,ZE90.36550,8D125.930,--NE OF 78-2
TR,O0P208,FP213,AR168.22500,ZE89.36350,8D345.576,--NAIL SET

QOPZOS,BPZO?,BSIB. 1911,BC0.0000
r

. 0C,0P213,N 1109352.0308,E 1753423.1748,EL789.861,-~NAIL SET

BK,0P213,BP208,B56.4201,BC0., 0000
TR,0P213,FP214,AR168.08250,2E89.34350,5D899.284,--NAIL SET
OC,0P214,N 1108456.4148,E 1753504.0415,EL796.510,--NAIL SET
BK,OP214,BP213,B5354.5026,BC0.0000
TR,OP214,FP215,AR194.13550,ZE90.05350,5D730.879,--NAIL SET
0C,Q0P215,N 1107734.6805,E 1753388.7925,EL795.323,--NAIL SET
BK,OP215,BP214,BS9.0421,BC0.0000
8§8,0P215,FP216,AR208.35150,2E91.17350,8D145.028,--SE OF 85-1
85,0pP215,FP217,AR251.29150,2E93.21300,58D98.565,--NE OF 85-1
OC,OP176,N 1115305.5646,E 1745167.9572,EL752.985,-~-NAIL SET
BK,OP176,BP171,B8S321.1410,BC0.0000
TR,OP176,FP218,AR171.29550,ZE89.26400,SD1045.786,--NARIL SET
OC,0P218,N 1114595.9224,E 1745936.0545,EL763.125,--NAIL SET
BK,OP218,BP176,BS312,4405,BC0.,0000
8§,0P218,FP219,AR297.47350,2E91.39300,8D236.145,-~SW OF 68-1
§5,0P218,FP220,AR293.54500,2E91.51500,5D187.992,--NW OF 68-1
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Ss,0P218,FP221,AR317.45300,ZE91.09500,SD342,196,--SE OF 68-2
. 8§5,0P218,FP222,AR318.58100,2E91.24200,8D292.630,~-NE OF 68-2
- 88,0P218,FP223,AR294.28200,ZE9%.38150,58D30.014,--MON. SPA 180

OC,OPS1,N 1122020.4290,E 1747785.0960,EL759.313,--NAIL SET

BK,OP51,BP50,BS133.3521,BC0.0000
+ TR,OP51,FP224,AR184.30050,ZE90.51000,8D896.770,~~NAIL SET

OC,0P224,N 1122687.7341,E 1747186.1608,EL746.010,--NAIL SET

BK,OP224,BP51,BS138.0526,BC0.0000

58,0P224,FP225,AR119.50500,ZE91.51400,8D443,010,~--SE OF A33-1

85,0P224,FP226,AR126.22000,ZE91.43250,58D440.599,--NE OF A33-1

OC,0P171,N 1116582.2147,E 1744142.8282,EL761.082,-~NAIL SET

BK,OP171,BP124,BS269.5%941,BC0.0000

TR,0P171,FP227,AR191,34350,2E91.53200,8D809.162,--NAIL SET

OC,0P227,N 1116419.9986,E 1744935.1146,EL734.411,~-NAIL SET

BK,0P227,BP171,BS281.3416,BC0.0000

58,0P227,FP228,AR218.18500,2ZE93,42100,8D1084.111,~-NE OF 67-2

85,0P227,FP229,AR222.59550,2E93.53250,5D1034.694,~--NW OF 67-2

OC,OP39,N 1113834.9110,E 1738683.2450,EL714.461,--CC39

BK,OP39,BP38,BS50.4657,BC0.0000

TR,O0P39,FP230,AR136.19350,2E89.13250,8D349.471,--NAIL SET

0C,0P230,N 1113488.1583,E 1738639.9997,EL719.196,~-NAIL SET

BK,OP230,BP39,B57.0632,BC0.0000

TR,0P230,FP231,AR213.40100,ZE90.58250,8D749.236,~-NAIL SET

0C,0P231,N 1112920.8876,E 1738150.7182,EL706.465,--NAIL SET

BK,OP231,BP230,B540.4642,8BC0.0000

TR,0P231,¥FP232,AR194.30000,ZE91.18150,8D426.503,--NAIL SET

0oC,0P232,N 1112678.0189,E 1737800.2537,EL696.758,--NAIL SET

BK,0P232,BP231,BS55.1642,BC0.0000

TR,0P232,FP233,AR154.34300,2ZE89.10300,5D286.679,--NAIL SET

OC,OP233,N 1112429.4073,E 1737657.5648,EL700.886,~-NAIL SET

BK,0P233,BP232,B5829.5112,BC0.0000

TR,0P233,FP234,AR142.15050,2ZE89.33250,5D618.239,~--NAIL SET

oC,0pP234,N 1111817.0470,E 1737742.4849,EL705.667,--NAIL SET

BK,OP234,BP233,B5352.0617,BC0.0000

TR,0P234,FP235,AR156.51350,ZE91.07050,5D571.691,--NAIL SET

OC,0P235,N 1111327.2880,E 1738037.1750,EL694.511,-~-NAIL SET

BK,OP235,BP234,B5328.5752,BC0.0000

TR,QP235,FP236,AR157.36350,ZE90.17550,SD564.451,--NAIL SET

OC,0P236,N 1110990.9568,E 1738490.4714,EL691.570,--NAIL SET

BK,0P236,BP235,B5306.3427,BC0.0000

TR,0P236,FP237,AR196.39200,2E88.46050,8D693.612,~-NAIL SET

OC,0P237,N 1110435.4725,E 1738905.5767,EL706.482, --NAIL SET

BK,0P237,BP236,B5323.1347,8C0.0000

TR,O0P237,FP238,AR201.49100,ZEB8B.45450,8D555.744,-~-NAIL SET

OC,OP238,N 1109898.6669,E 1739048.9193,EL718.485,--NAIL SET

BK,OP238,BP237,BS345.0257,BC0.0000

TR,OP238,FP239,AR141.58100,ZEB8.58000,SD401.401,--NAIL SET

0C,0P239,N 1109657.0327,E 1739369.3615,EL725.723,--NAIL SET

BK,0P239,BP238,B5307.0107,BC0.0000

TR,0P239,FP240,AR167.18050,ZEB9.45350,8D698.939,~--NAIL SET

OC,0OP240,N 1109369.1889,E 1740006.2706,EL728.655,--NAIL SET

BK,OP240,BP239,B5294.1912,BC0.0000
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TR,0P240,FP241,AR139.15450,2E90.43050,8D838.554,--NAIL SET
oC,0P241,N 1109606.1739,E 1740810.5718,EL718.146,--NAIL SET
BK,OP241,BP240,B58253.3457,BC0.0000

OP242,N 1109426.5612,E 1741126.8109,EL722.448,--NAIL SET

»OP242,BP241,B8S299.3542,BC0.0000
TR,0P242,FP243,AR228.40050,2E91.14150,5SD900.364,--NAIL SET
OoC,0P243,N 1108545.2276,E 1741309.9183,EL703.003,~-NAIL SET
BK,0P243,BP242,B5348.1547,BC0.0000
TR,0P243,FP244,AR185.47150,2E80.33550,8D458.564,--NAIL SET

ii,OP241,FP242,AR226.00450,ZE89.19200,83363.712,--NAIL SET

OC,0P244,N 1108095.3031,E 1741356.8055,EL778.173,--NAIL SET

BK,0P244,BP243,BS354.0302,BC0.0000

58,0P244,FP245,AR219.34200,2E93.17350,8D54.618,--NE OF 4la-1
S5,0P244,FP246,AR222.38100,ZE94.24450,8D154.315,--NW OF 4la-1
S8,0P244,FP247,AR185.17300,ZE95.20150,8D253.874,--SE OF 41a-2
SP,PN216,N 1107619.8985,E 1753300.2064,EL792.0500,--NE OF 41la-2

OC,QP194,N 1121039.4432,E 1738138.9242,EL694.643,--NAIL SET
BK,0P194,BP193,BS8199.1506,BC0.0000

- 88,0P194,FP248,AR27.58100,2E91.15250,5D203.157,~-SE OF 30-3
- 8S8,0P194,FP249,AR139.04100,2E96.09100,SD52.643,--SE OF 30-4

OC,OP186,N 1112085.3864,E 1744637.1418,EL694.059,-~NAIL SET
BK,OP186,BP185,BS91.4025,BC0.0000

. TR,0P186,FP250,AR272.17250,ZE81.24300,5D121.936,~--NAIL SET

OC,O0P250,N 1112205.6656,E 1744645,.4763,EL712.275,--NAIL SET
BK,OP250,BP186,BS183.5750,BC0.0000
TR,OP250,FP251,AR175.16250,ZE89.51150,8D94.889,--NAIL SET

- 0C,0P251,N 1112300.5459,E 1744644.2136,EL712.517,--NAIL SET

BK,0OP251,BP250,BS179.1415,BC0.0000
S5,0P251,FP252,AR139.26250,2ZE84.10050,58D90.031,~-NE OF 36-1

OP79,BP81,BS55.5444,BC0.0000
HI5.000,HR5.000

ﬁOP?Q,N 1114552.5805,E 1768748.2075,EL789.656,--NAIL SET
¢

+ TR,OP79,FP253,AR145,03200,ZE93.26300,58D255.211,--NAIL SET

OC,0P253,N 1114314.6987,E 1768657.0472,EL774.335,-~NAIL SET
BK,OP253,BP79,BS20.5804,BC0.0000

88,0FP253,FP254,AR203.39550,ZE91.55450,8D496.902,--NE OF 21-1
85,0P253,FP255,AR202.47250,ZE91.53000,8D546.135,~--SE OF 21-1
§5,0P253,FP256,AR129.01350,ZE91.32350,5D427.720,--SE OF 21-2
S8,0P253,FP257,AR129.49450,ZE92.10250,8D378.039,~-NE OF 21-2

OC,0P93,N 1101577.5318,E 1766396.2284,EL634.883,-~-NAIL SET
BK,OP93,BPS56,BS281.4015,BC0.0000

TR,OP93,FP258,AR312.04550, ZE90,23500,58D5965.122, --NAIL SET
OC,OP258,N 1098050.6214,E 1761585.6283,EL593,528, --NAIL SET
BK,OP258,BP93,BS53.4510,BC0.0000
TR,0P258,FP259,AR246.05200,ZE91.02500,5D329.706,--NAIL SET
OC,0P259,N 1098214.6576,E 1761299,6880,EL587.502, ~-NAIL SET
BK,OP259,BP258,BS119.5030,BC0.0000
TR,O0P259,FP260,AR236.19450,ZE88.53300,5D274.294,~~-NAIL SET
OC,0P260,N 1098488.2881,E 1761281.3739,EL592.808,--NAIL SET
BK,OP260,BP259,BS176.1015,BC0.0000

85,0P260,FP261,AR127,03500,ZE93.22000,SD403.004,~~SE OF Al2-1
§5,0P260,FP262,AR133.24350,2E92.,.50450,5D489.495,--NE OF Al12-1
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85,0P260,FP263,AR111.23450,2E93.52100,SD597,.001,--NE OF Al2-2
SS,0P260,FP264,AR112.50050,2E93.45550,8D696.211,~~NW OF Al2-2
0C,0P252,N 1112367.8100,E 1744585.0744,EL721.665,~~NE OF 36-1
BK,0OP252,BP251,BS138.4040,BC0.C000
TR,0P252,FP265,AR173.59400,2E88.19200,8D173.449,--NAIL SET
OC,0P265,N 1112485.3239,E 1744457.6019,EL726.743,--NAIL SET
BK,OP265,BP252,B58132.4020,BC0.0000
TR,0P265,FP266,AR212.29150,2E89.45200,5D349.237,--NAIL SET
OC,0P266,N 1112822.9085,E 1744368.1543,EL728.233, --NAIL SET
BK,OP266,BP265,B8S165.0935,BC0.0000
TR,0P266,FP267,AR162.57150,2E91.37100,SD185.895,--NAIL SET
OC,0P267,N 1112980.6889,E 1744269.9977,EL722.980,-~NAIL SET
BK,OP267,BP266,BS148.0650,BC0.0000
TR,0P267,FP268,AR254,45200,2E88.06250,8D585.727,--NAIL SET
OC,0P268,N 1113409.7373,E 1744668.2680,EL742.329,--NAIL SET
BK,OP268,BP267,BS222.5210,BC0.0000
TR,0P268,FP269,AR235.30400,2ZE85.52500,8D279.421,~-NAIL SET
OC,0P269,N 1113369.1176,E 1744943.9911,EL762.401,--NAIL SET
BK,0P269,BP268,BS278.2250,BC0.0000
85,0P269,FP270,AR189.48300,ZE91.07400,58D155.015,--SE OF 56-2
OC,0P152,N 1116095.3261,E 1737383.4595,EL697.407, --NAIL SET
BK,0OP152,BP151,BS8262.5955,BC0. 0000
TR,O0P152,FP271,AR143.35550,ZE91.37350,8D126.514,--NAIL SET
OC,0P271,N 1116182.2215,E 1737475.3404,EL693.816,--NAIL SET
BK,0P271,BP152,B8226.3550,BC0.0000
TR,OP271,FP272,AR159.45200,2E93.14250,SD211,122,~-~-NAIL SET
oC,0P272,N 1116371.1006,E 1737568.9074,EL681.883,--NAIL SET
BK,0P272,BP271,B5206.2110,BC0.0000
TR,0P272,FP273,AR210.10350,2E94.46100,8D220.660,--NAIL SET
0C,0P273,N 1116492.3755,E 1737752.3375,EL663.536,-~NAIL SET
BK,0P273,BP272,B5236.3145,BC0.0000
TR,0P273,FP274,AR161.04350,2E93.48550,5D169.038,--NAIL SET
OC,0P274,N 1116625.9955,E 1737855.2599,EL652.288,--NAIL SET
BK,O0P274,BP273,BS217.3620,BC0.0000
TR,0P274,FP275,AR192.39400,ZE92.5700C,SD272.827,--NAIL SET
0C,0P275,N 1116800.1591,E 1738064.7939,EL638.247,--NAIL SET
BK,OP275,BP274,BS230.1600,BC0.0000
S5,0P275,FP276,AR198.24150,2ZE93.19150,5D103.763,--NW OF A3-3
TR,O0P275,FP277,AR72.13000,ZEB8.34500,5D292.597,~--NAIL SET
0C,0P277,N 1116957.2519,E 1737818.0505,EL645.495, --NAIL SET
BK,0P277,BP275,B8122,2900,BC0.0000
58,0pP277,FP278,AR167.34100,ZEB84.27200,8D126.533,--8E OF A3-4
SP,PN187,N 1112256.8970,E 1744638.1188,EL713.8198,--NE OF 36-1
SP,PN252,N 1112367.8100,E 1744585.0744 ,EL721.6651,--NE OF 36-2
SP,PN254,N 1113961.2927,E 1768308.1404,EL757.6076,--NE OF A2l-1
SP,PN255,N 1113%20.4560,E 1768279.5370,EL756.3869,--SE OF A21-1
SP,PN256,N 1113944.4388,E 1768870.8B680,EL762.8176,--SE OF A21-2
SP,PN257,N 1113984.9477,E 1768841.3626,EL759.9972,--NE OF AZ1-2
SP,PN269,N 1113369.1176,E 1744943.9911,EL762.4012,--TP AT SE OF 56-1
OC,0P79,N 1114552.5805,E 1768748.2075,EL789.656,--NAIL SET
BK,OP79,BP81,B555.5444,BC0.0000
TR,O0P79,FP279,AR157.04200,ZE92.22450,5D726.628,-~NAIL SET
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OC,0P279,N 1113943.5962,FE 1768352.9651,EL759.492,--NAIL SET
BK,0P279,BP79,B532,5904,BC0.0000

l TR,O0P279,FP280,AR112.05450,ZE90.22450,8D1648.261,--NAIL SET
OC,0P280,N 1112592.1278,E 1769296.4578,EL748.585,~-NAIL SET

,OP280,BP279,B5325.0449,BC0.0000
.OP280,FP281,AR145.22400,ZE86.48000,8D925.108, ~-NAIL SET

OC,0P281,N 1112269.2883,E 1770161.8667,EL800.225,~-~NAIL SET
BK,OP281,BP280,B5290.2729,BC0.0000

' S8,0P281,FP282,AR71.28450,2E92.56050,8D297.962,--SE OF A20-2
TR,0P281,FP283,AR168.23550,Z2E90.46000,5D612.939,~--NAIL SET
OC,0P283,N 1112174,9278,E 1770767.4434,EL792.024,-~NARIL SET
BK,0P283,BP281,BS278.5124,BC0.0000
TR,0P283,FP284,AR87.59050,2E88.57200,5D1124.869,--NAIL SET
OC,OP284,N 1113291,6021,E 1770901.4149,EL812.528,--NAIL SET
BK,0P284,BP283,BS186.5029,BC0.0000

l 55,0P284,FP285,AR59.40150,2E92.56300,8D39.500,~-SE OF A20-1
0C,O0P240,N 1109369.1889,E 1740006.2706,EL728.655,~-NAIL SET
BK,O0P240,BP241,BS73.,3457,BC0.0000

| LS,HI5.000,HR5.000

i TR,O0P240,FP286,AR357.59050,ZE91.29100,58D414.916,--NAIL SET
OC,0P286,N 1109500.3375,E 1740399.7671,EL717.894,~-NAIL SET
BK,OP286,BP241,BS75.3311,BC0.0000

. TR,OP286,FP287,AR328.31150,ZE88.29100,8D360.325,~-NAIL SET

- OC,OP287,N 1109759.1207,E 1740650.3160,EL727.413,--NAIL SET
BK,0P287,BP286,B5224.0426,BC0.0000
TR,0P287,FP288,AR232.15500,ZE89.49200,8D455.225, ~~-NAIL SET

- 0C,0P288,N 1109708.8696,E 1741102.7567,EL728.826,--NAIL SET
BK,OP288,BP287,BS276.2016,BC0.0000
TR,OP288,FP289,AR163.54000,ZE92.45300,8D223.487,--NAIL SET

, iC,OPZBQ,N 1109746.7205,E 1741322.7524,EL718.071,-~-NAIL SET

OP289,BP288,B5260.1416,BC(.0000
,OP289,FP290,AR144.47500,2ZE90.47250,8D507.360,-~NAIL SET
OC,0P290,N 1110105.2255,E 1741681.6944,EL711.073,--NAIL SET

BK,OP290,BP289,BS225.0206,BC0.0000
TR,OP290,FP291,AR218.16200,ZE92.40400,58D339.013,--NAIL SET
OC,0OP291,N 1110144.6935,E 1742018.0294,EL695.235,~-NAIL SET
BK,OP291,BP290,BS263.1826,BC0.0000
TR,0P281,FP292,AR186.59250,2E95.14550,8D334.368,-~-NAIL SET
OC,0P292,N 1110142.9652,E 1742350.9909,EL664.648,--NAIL SET
BK,0OP292,BP291,BS270.1751,BC0. 0000
TR,0P292,FP293,AR114.06450,2E94.53450,8D246.629,~-NAIL SET
OC,0P293,N 1110366.7292,E 1742452.5414,EL643.599,--NAIL SET
BK,0P293,BP292,BS204.2436,BC0.0000
TR,0P2593,FP294,AR255.05250,ZE101.08050,8D235,720,--NAIL SET
oC,0P6,N 1119208.1060,E 1741163.5750,EL758.273,--CC06
BK,OP6,BP293,B5171.4219,BC0.0000
TR,OP6,FP295,AR265.09050,ZE88.39050,5D314.246,--NAIL SET
OC,0P294,N 1110328.5558,E 1742680.6521,EL598.078,--NAIL SET
BK,OP294,BP293,B5279.3001,BC0.0000
TR,0P294,FP295,AR265.09050, ZE88.39100,5D314.259,-~NAIL SET
OC,O0P295,N 1110015.4185,E 1742655.1741 ,EL605.466,--NAIL SET
BK,OP295,BP294,BS4.3906,BC0.0000
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TR,0P295,FP296,AR130.34050,2E93.31250,5D453.592, --NAIL SET
0C,0P296,N 1109694.0621,E 1742974.0763,EL577.589,--NAIL SET
BK,OP296,BP295,BS315.1311,BC0. 0000
TR,OP296,FP297,AR107.09050, 2E84.58550,5D338.810, --NAIL SET
OC,0P297,N 1109850.5812,E 1743273.1009,EL607.224,-~NAIL SET
BK,0P297,BP296,BS242.2216,BC0.0000
TR,OP297,FP298,AR160.14000,ZE75.08350,SD415.933,--NAIL SET
0C,OP298,N 1110146.4922,E 1743545.2464,EL713.872,~=-NAIL SET
BK,OP298,BP297,BS222.3616,BC0.0000
TR,OP298,FP299,AR217.23050,ZE87.12150,5D197.603,--NAIL SET
0C,OP299,N 1110180.8018,E 1743739.6092,EL723.511,~-NAIL SET
BK,O0P299,BP298,BS259.5921,BC0.0000
TR,OP29%,FP300,AR246.00050,ZE87.00500,SD400.291,~-NAIL SET
0C,OP300,N 1109849.4334,E 1743963.2004,EL744.363,~--NAIL SET
BK, OP300,BP299,BS325.5926,BC0.0000
TR,OP300,FP301,AR114.09050,2E85.03200,SD635.012, --NAIL SET
0C,OP301,N 1109957.7490,E 1744586.5080,EL799.095,-~NAIL SET
BK,OP301,BP300,BS260.0831,BC0.0000

TR, OP301,FP302,AR135.30200,2E90.23050,8D256.398,--NAIL SET
oC,0P302,N 1110166.0982,E 1744735.9322,EL797.373,--NAIL SET
BK,OP302,BP301,B5215.3851,BC0.0000

TR, OP302,FP303,AR156.50300,ZE91.54350,5D276.765,--NAIL SET
0C,0P303,N 1110436.1641,E 1744795.7503,EL788.150,--NAIL SET
BK,OP303,BP302,BS192.2921,BC0.0000
TR,0P303,FP304,AR249.01150,ZE89.04200,SD555.736,--NAIL SET
0C,0P304,N 1110518,2014,E 1745345.3241,EL797.149, --NAIL SET
BK,O0P304,BP303,B5261.3036,BC0.0000

TR, OP304,FP305,AR238.53050,2E90.52300,SD482.112,--NAIL SET
0C,OP305,N 1110146.7999,E 1745652.6329,EL789.786,--NAIL SET
BK,OP305,BP304,BS320.2341,BC0.0000

TR, OP305, FP306,AR207.42400,ZE90.29250,SD439.768,~-NAIL SET
0C,0P306,N 1109716.4896,E 1745743.2686,EL786.023,--NAIL SET
BK,OP306,BP305,B5348.0621,BC0.0000
TR,OP306,FP307,AR122,37250, ZE90.24450,5D422.043, --NAIL SET
OC,0P307,N 1109567.1098,E 1746137.9795,EL782.985,--NAIL SET
BK,OP307,BP306,BS290.4346,BC0.0000

TR, OP307,FP308,AR206.36350,ZE86.48250,5SD363.547,--NAIL SET
0C,0P308,N 1109300.1808,E 1746383.9577,EL803.235,-~NAIL SET
BK,OP308,BP307,B5317.2021,BC0.0000
§S,0P308,FP309,AR19.50000,ZE91.45450,SD272.681,--SW OF A39-1
SS,0P308,FP310,AR115.24550, ZE90.05250,SD646.508, -~SE OF A39-2
0C,0P202,N 1112746.5399,E 1753892.8601,EL820.522,--NAIL SET
BK,OP202,BP201,BS19.0646,BC0.0000
SS,0P202,FP311,AR1.48200,2E89.48450,SD659.483,--NAIL SET
$S,0P202,FP312,AR1.18150,2E89.52200,5D910.523,--NAIL SET
SS,0P202,FP313,AR1,01300,ZE89.53450,5D1225.258, ~~-NAIL SET
OC,OP311,N 1113362.5529,E 1754128.3196,EL822.681,~-NAIL SET
BK,OP311,BP201,BS18.2751,BC0.0000
SS,0P311,FP314,AR316.05100,2E90.39100,SD97.429,--NE OF 86-2
0C,0P312,N 1113599.8602,E 1754210.4959,EL822.553,--NAIL SET
BK,OP312,BP201,BS18.2147,BC0.0000
§S,0P312,FP315,AR255.43200,ZE92.20150,8D225.542,--SE OF 86-1
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OC,0P313,N 1113896.8922,E 1754314.6917,EL822,750, ~-NAIL SET
BK,0P313,BP201,BS18.0724,BC0.0000
] SS,0P313,FP316,AR277.33450,2E90.24550,8D74.140,--SE OF 86-3
,OP308,N 1109300.1808,E 1746383.9577,EL803.235,--NAIL SET
,OP308,BP307,B8317.2021,BC0.0000
,OP308,FP317,AR124.57400,2E91.32150,5D346.250,~~NAIL SET
0C,O0P317,N 1109346.5557,E 1746726.9623,EL793.944,--NAIL SET
BK,0OP317,BP308,BS262.1801,BC0.0000
' SS,0P317,FP318,AR271.04100,ZE89.08400,8D164.241,--MON. CROFT-15
SP,PN319,N 1109174.0660,E 1746738.6949,EL710.8429,-~CALL COORDS CC15
QC,0P202,N 1112746.5399,E 1753892.8601,EL820.522,~-NAIL SET
BK,0OP202,BP201,B519.0646,BC0.0000
| LS,HI5.200,HR5.340
TR,0P202,FP320,AR42.51300,2E90.38450,5D148.869,--NW OF 43-1
0OC,0P320,N 1112816.4913,E 1754024.2601,EL818.704,--NW OF 43-1
i BK,0P320,BP202,BS241.5816,BC0.0000
' OC,0P202,N 1112746.5399,E 1753892.8601,EL820.522,--NAIL SET
BK,OP202,BP201,BS19.0646,BC0.0000
. TR,OP202,FP321,AR181.27000,ZE90.53050,5SD476.337,--NAIL SET
OC,OP321,N 1112300.6048,E 1753725.5738,EL813.027,~--NAIL SET
BK,OP321,BP202,BS20.3346,BC0.0000
85,0p321,FP322,AR11.27500,ZE88.20200,SD158.752,--NW OF 44-1
§§8,0P321,FP323,AR154.21550,ZE89.21050,5SD113.626,--SW OF 44-2
© OC,O0P193,N 1120531.7265,E 1737961.6064,EL697.955,--NAIL SET
BK,OP193,BP191,BS240.5016,BC0.0000
| LS,HI5.200,HR5, 340
. TR,OP193,FP324,AR107.07200,ZE91.08150,8D211.363,--SE OF A5-1
0C,0P193,N 1120531.7265,E 1737961.6064,EL697.955,--NAIL SET
BK,0OP193,BP191,BS240.5016,BC0.0000
!,09193,F9324,AR107.07200,2591.03150,51)211.363,--55 OF AS5-1

,OP193,N 1120531.7265,E 1737961.6064,EL697.955,~-NAIL SET

,OP193,BP191,B5240.5016,BC0.0000
LS,HI5.200,HR5.340
TR,0OP193,FP324,AR287.03300,ZE91.54150,8D499.700,--NAIL SET
OC,0P324,N 1120043.4054,E 1738066.3293,EL681,211,--NAIL SET

. BK,0P324,BP193,BS347.5346,BC0.0000

55,0P324,FP325,AR77.48000,ZE85.58200,8D780.042,~--NAIL SET
TR,0P324,FP326,AR158.26150,ZE89.05200,5D479.248,--NAIL SET
0C,0P326,N 1119644.5882,E 1738331.9708,EL688,691,--NAIL SET
BK,0P326,BP324,BS326.2001,BC0.0000
TR,0P326,FP327,AR95.37300,ZE88.55100,5D497.710,--NAIL SET
0oC,0P327,N 1119878.5257,E 1738771.1751,EL697.937,~~-NAIL SET
BK,OP327,BP326,B5241.5731,BC0.0000
88,0P327,FP328,AR161.04100,ZE89.23450,8D82.014,~-8E OF 90-1
0C,0P325,N 1120363.6609,E 1738775.4837,EL735.861,--NAIL SET
BK,OP325,BP324,BS245.4146,BC0.0000
TR,0P325,FP329,AR162.55450,ZEB6.40150,5D643.482,--NAIL SET
0C,0P329,N 1120788.2735,E 1739257.5384,EL773.089,~-NAIL SET
BK,QP329,BP325,B5228.3731,BC0.0000
8S,0P329,FP330,AR197.59350,2E87.26550,8D123.094,--NW OF 92-1
8S5,0P329,FP331,AR80.33300,2E93.03350,58D325.508,--SE OF 91-1
OC,0OP186,N 1112085.3864,E 1744637.1418,EL694.059,--NAIL SET
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BK,0P186,BP185,BS91.4025,BC0.0000
LS,HI5.200,HR5.340
TR,0P186,FP332,AR103.30000,ZE88.45300,5D158.215,--NAIL SET
0C,0P332,N 1111932.7231,E 1744595.7396,EL697.348,~~NAIL SET
BK,0P332,BP186,BS15.1025,BC0.0000 .

TR,O0P332,FP333,AR158.05100,ZE86.53150,SD334,929, --NAIL SET

oc,0P333,N 1111600.5996,E 1744634.9918,EL715,.393,--NAIL SET
~ BK,OP333,BP332,BS353.1535,BC0.0000
 $S,0P333,FP334,AR335.23250,2E91.24100,5D95.694,--NW OF 2
. 8S,0P333,FP335,AR170.00050,2ZE87.34050,SD208.319,--NAIL SET
SS,0P333,FP336,AR238.30100,ZE85.31400,5D260.965, -~NW OF 3
TR,OP333,FP337,AR248.02500, ZE85.49150,5D162.240, --NAIL SET
oC,0P337,N 1111522.9125,E 1744493.0526,EL727.077,--NAIL SET
BK,OP337,BP333,BS61.1825,BC0.0000
SS,0P337,FP338,AR40.04300,ZE87.59500,5D348.242,--SW OF 4
TR,OP337,FP339,AR263.19150,2E87.33500,SD138.002, --NAIL SET
OC,OP339,N 1111635.3388,E 1744413.2374,EL732.802,--NAIL SET
BK,OP339,BP337,BS5144.3740,BC0.0000
TR,OP339,FP340,AR77.14500,ZE86.52200,5D202, 385, --NAIL SET
OC,OP340,N 1111484.8669,E 1744278.3451,EL743.705, ~-NAIL SET
BK,OP340,BP339,BS541,5230,BC0.0000
TR,OP340,FP341,AR192.37500, ZE88.40000,5D144.941,-~NAIL SET
OC,0P341,N 1111400.7334,E 1744160.3702,EL746.938,--NAIL SET
BK,OP341,BP340,BS54.3020,BC0.0000
$S,0P341,FP342,AR141.12400, ZE87.30500,5D267.065,-~NW OF 74-1
0C,0P333,N 1111600.5996,E 1744634.9918,EL715.393,--NAIL SET
BK,OP333,BP332,BS353.1535,BC0.0000
TR,OP333,FP343,AR233.58150,ZE86.24000,SD166.752,~-NAIL SET
oC,O0P343,N 1111487.5901,E 1744512.8220,EL725.724,--NAIL SET
BK,OP343,BP333,BS$47.1350,BC0.0000
TR,OP343,FP344,AR89.21300, 2E88.58300,5D273.829,--NAIL SET .
OC,OP344,N 1111288.7013,E 1744700.9750,EL730.482,--NAIL SET
BK,OP344,BP343,BS316.3520,BC0.0000
SS,0P344,FP345,AR282.39250,ZEB9.02550,SD76.047,--SW OF 74-4
0oC,0P275,N 1116800.1591,E 1738064.7939,EL638,247,--NAIL SET
BK,OP275,BP274,B5230.1600,BC0.0000
TR,OP275,FP346,AR173.30350,2E94.19250,S8D179.141,--NAIL SET
0C,OP346,N 1116929.1386,E 1738188.3794,EL624.602,-~-NAIL SET
BK,OP346 ,BP275,B5223.4635,BC0.0000
TR,OP346 ,FP347,AR266.24200,ZE88.00400,SD199.039, ~~-NAIL SET
0oC,O0P347,N 1116800.7923,E 1738340.3532,EL631.370,--NAIL SET
BK,OP347,BP346,BS310.1055,BC0.0000
TR,OP347,FP348,AR182.22150, ZE94.24400,5D181.829,--NAIL SET
SP,PN333,N 1111600.5996,E 1744634,9918,EL715.3932,--NAIL AT SW OF 1
SP,PN333,N 1111600.5996,E 1744634.9918,EL715.3932,--NAIL AT SW A31i-1
SP,PN334,N 1111682.2983,E 1744585.2205,EL712.9106,--NW COR. A31-2
SP,PN336,N 1111439.5743,E 1744430.6404,EL735.6021,--SW COR. 74-2
SP,PN338,N 1111454.2295,E 1744834.2373,EL739.1069,--SW OF 74-3
oc,O0P47,N 1110950.8910,E 1770287.9720,EL694.900,--HAIL SET
BK,OP47,BP46,BS194.0915,BC0. 0000
OC,OP47,N 1110950.8910,E 1770287.9720,EL694.900,--HAIL SET
BK,OP47,BP46,BS194.0915,BCO.0000
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1S,HI5.200,HR5.340
SS,0P47,FP349,AR193.43200,ZE89.27050,5D311.871,--SE OF 88-2
OC,OP318,N 1109183.4314,E 1746745.9241,EL796.397,~-MON. CROFT-15
BK,OP318,BP317,B5353.2211,BC0.0000
OP318,FP350,AR66.20500,2ZE89.13050,8D229.124, ~-NW OF A39-2
 OP244,N 1108095.3031,E 1741356.8055,EL778.173,~-NAIL SET
BK,OP244,BP243,BS5354.0302,BC0.0000
TR,0P244,FP351,AR125.15250,ZE91.34100,SD931.563,-~-NAIL SET
| OC,OP351,N 1107639.4765,E 1742168.8282,EL752.519, -~NAIL SET
BK, OP351, BP244,B5299.1827,BCO.0000
TR, OP351,FP352,AR222.19450, ZE87.58200,SD317.312, --NAIL SET
OC.OP352.,N 1107338.5112,E 1742268.7319,EL763.606,~-NAIL SET
BK,OP352,BP351,BS341.3812,BC0.0000
TR,OP352,FP353,AR202.48200, ZEB9, 23000,SD357.454, ~~-NAIL SET
OC,OP353,N 1106982.1517,E 1742241.0470,EL767.313,--NAIL SET
' BK,OP353,BP352,BS4.2632,BC0.0000
TR,OP353,FP354,AR124.44400,ZES1.12000,SD381.559, --NAIL SET
OC,OP354,N 1106741.1167,E 1742536.7251,EL759.183,--NAIL SET
BK,OP354,BP353,B8309.1112,BC0.0000
TR, OP354,FP355,AR154.53000,2E90.45350,SD663.945,-~NAIL SET
OC,OP355,N 1106579.7205,E 1743180.6946,EL750.239, --NAIL SET
BK,OP355, BP354, BS284 . 0412, BCO. 0000
TR,OP355  FP356 ,AR215.23450, ZE89 . 25500, 5D402. 938, --NAIL SET
OC.,OP356.N 1106273.4951,E 1743442.5514,EL754.104,~--NAIL SET
BK, OP356 ,BP355,BS316.2757,BC0.0000
, TR,OP356,FP357,AR171.41500,2E90.42450,SD469.327, ~~-NAIL SET
' 0C,0P357,N 1105964.6057,E 1743795.8517,EL748.128,--NAIL SET
BX,OP357,BP356,BS311.0947,BC0.0000
TR, OP357,FP358,AR102.20450,2E90,17100,SD356.008,--NAIL SET
0C,O0P358,N 1106176.3201,E 1744082.0607,EL746.210,~-NAIL SET
OP358,BP357,BS233.3032,BC0.0000
 OP358,FP359,AR176.40050,2ZE92.16350,8D212.914,--NAIL SET
0C,O0P359,N 1106312.5665,E 1744245.4552,EL737.613,--NAIL SET
BK,OP359,BP358,B5230.1037,BC0.0000
TR, OP359,FP360,AR157.24200,2E93.57250,5D493,764,--NAIL SET
0C,0P360,N 1106749.1683,E 1744473.5358,EL703.400,~~NAIL SET
BK,OP360,BP359,B5207.3457,BC0.0000
TR, OP360,FP361,AR181.08550,ZE91.36450,5D333.995,--NAIL SET
OC,0P361,N 1107041.9275,E 1744634.,0237,EL693.861,--NAIL SET
BK,OP361,BP360,BS208,4352,BC0.0000
SS,0P361,FP362,AR188.23000,2E92.21100,8D232.835,--SW OF 19-1
0C,OP326,N 1119644.5882,E 1738331.9708,EL688.691,--NAIL SET
BK,OP326,BP324,B8326.2001,BC0.0000
TR,OP326,FP363,AR192.59350, ZE90.50450,5SD1340.443,--NAIL SET
0C,O0P363,N 1118390.5962,E 1738805.1515,EL668.764,-~NAIL SET
BK,OP363,BP326,BS339.1936,BC0.0000
TR, OP363,FP364,AR164.34150,ZE87.19000,SD592,673,~-NAIL SET
OC,0P364,N 1117912.2635,E 1739153.9914,EL696.370,--NAIL SET
BK,OP364,BP363,B5323.5351,B8C0.0000
SS,0P364,FP365,AR87.50400,ZE85.01150,8D221.282,-~NW OF 80-1
TR, OP364,FP366,AR84.15250,2E85.26250,5D134.054,~-NAIL SET
OC,OP366,N 1118001.4115,E 1739253.5381,EL706.887,--NAIL SET
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BK,OP366,BP364,B5228.0916,BC0.0000
TR,OP366,FP367,AR212.39400,2E89.09200,SD253.772,--NAIL SET
SP,PN365,N 1118048.7656,E 1739327.0926,EL715.4360,--NW OF 89-1
OoC,OP367,N 1118041.9130,E 1739504.0293,EL710.487,--NAIL SET
BK,OP367,BP366,BS260.4856,BC0.0000 .
TR,OP367,FP368,AR218.26050,2E92.58050,5D84.898,--NAIL SET
oC,OP368,N 1118000.4855,E 1739578.0030,EL705.951, --NAIL SET
BK,OP368,BP367,BS299.1501,BC0.0000
S5,0P368,FP369,AR217.57250,2E99.47450,5D79.586,-~NW OF 89-2
., OC,OP348,N 1116678.1908,E 1738473.9013,EL617.245,--NAIL SET
BK,OP348,BP347,BS312.3310,BC0.0000
TR,OP348,FP370,AR238.06250,ZE84.58450,5D245.795,--NAIL SET
OC,OP370,N 1116437.5645,E 1738428.6090,EL638.616,--NAIL SET
BK,OP370,BP348,B510.3935,BC0.0000
$5,0P370,FP371,AR146.48050,2E96.01250,SD263.021,--NW OF A2-1
0OC,OP21%,N 1107734.6805,E 1753388.7925,EL795.323,--NAIL SET
BK,OP215,BP214,BS9.0421,BC0.0000
LS,HI5.200,HR5. 340
TR,O0P215,FP372,AR172.00200,2E89.09550,8D529.489,--NAIL SET
0C,O0P372,N 1107205,3415,E 1753378.8306,EL802.896,--NAIL SET
BK,OP372,BP215,BS1.0441,BC0.0000
TR,OP372,FP373,AR181.23100,2E91.23300,SD715.142,~--NAIL SET
OC,OP373,N 1106491.0716,E 1753348.0912,EL785.388,~-NAIL SET
BK,OP373,BP372,B82.2751,BC0.0000
TR,0P373,FP374,AR271.50250,2ZE92.48400,8D183.614,--NAIL SET
oC,0P374,N 1106504.8366,E 1753165.2155,EL776.243,~~NAIL SET
BK,O0P374,BP373,BS94.1816,BC0.0000
TR,OP374,FP375,AR160.11300,2E97.30350,SD263.191,--NAIL SET
0oC,0P375,N 1106435.0885,E 1752913.7766,EL741.705,--NAIL SET
BX,0P375,BP374,BS74.2946,BC0.0000 .
TR,0OP375,FP376,AR215.01550,2E97.32450,5D241.779,--NAIL SET
oc,O0P376,N 1106515.2081,E 1752687.8787,EL709.815,--NAIL SET
BK,OP376,BP375,B5109.3141,BC0.0000
TR,O0P376,FP377,AR152.31250,2E99.33450,5SD408.736,--NAIL SET
oC,0P377,N 1106459.4741,E 1752288.6941,EL641.774,--NAIL SET
BK,OP377,BP376,BS82.0306,BC0.0000
TR,0P377,FP378,AR156.57400,ZE96.07100,5D413.296,--NAIL SET
OC,O0P378,N 1106247.9030,E 1751936.4014,EL597.576,--NAIL SET
BK,OP378,BP377,B5859.0046,BC0.0000
TR,OP378,FP379,AR202.00300,ZE92.35050,8D309.202,-~NAIL SET
OoC,OP379,N 1106199.6952,E 1751631.2990,EL583.492,--NAIL SET
BK,OP379,BP378,BS81.0116,BC0.0000
TR,OP379,FP380,AR174.35000,2ZE80.47050,5D396.301,--NAIL SET
0C,O0P380,N 1106102.4412,E 1751252.3950,EL646.818,~--NAIL SET
BK, OP380,BP379,BS75.3616,BC0.0000
TR,OP380,FP381,AR221.45450,ZE78.52000,5D180.455,-~NAIL SET
OoC,O0P381,N 1106183.8332,E 1751095.1525,EL681.522,--NAIL SET
BK,OP381,BP380,BS117.2201,BC0.0000
SS,0P381,FP382,AR191.15350,2E92.12450,SD230.717,--SW OF 45-1
0C,0P224,N 1122687.7341,E 1747186.1608,EL746.010,~-NAIL SET
BK,OP224,BP51,BS138.0526,BC0.0000
§S,0P224,FP383,AR%3.25350,ZE91.20500,SD330.401,--NW OF A33-2
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0C,OP88,N 1115974.1622,E 1770694.3688,EL832.425, --NAIL-HARDEES
BK,OP88, BP89,BS16.4204,BC0.0000
| TR,OP88,FP384,AR266.23350, ZE90.42000,SD440.420, --NAIL SET
,OP384,N 1116073.9321,E 1770265.4320,EL826.905, --NAIL SET
,OP384,BP88,BS103.0539,BC0.0000
,OP384,FP385,AR188.02350,2E90.13200,5D3630.529, --NAIL SET
0C,0P384,N 1116073.9321,E 1770265.4320,EL826.905,--NAIL SET
BK,OP384,BP88,BS103.0539,BC0.0000
$S,0P384,FP386,AR1.22350,ZEB9.25450,5D435.532,~~SCGS MON. 42 292
OC,OP385,N 1117383.0953,E 1766879.1901,EL812.684,~-NAIL SET
BK,OP385,BP384,BS111.0814,BC0.0000 .
TR,OP385,FP387,AR176.32350, ZE89.04200,5D616.452,~~NAIL SET
0C,0P387,N 1117570.2894,E 1766291.9322,EL822.525, -~NAIL SET
BK,OP387,BP385,B5107.4049,BC0.0000
TR,OP387,FP388,AR184.30550, ZESB9.34200,SD2102.443, -~SE OF 15-1
! oCc,O0P46,N 1110338.3570,E 1770133.4990,EL689.812, --NAIL SET
BK,OP46,BP47,B514.0915,BC0. 0000
LS,HIS.200,HR5. 340
TR, OP46,FP389,AR162.36050,ZE91.31400,SD729.086, -~NAIL SET
OC,OP389,N 1109610.6984,E 1770174.7484,EL670.233,--NAIL SET
BX,OP389,BP46,BS356.4520,BC0.0000
TR, OP389,FP390,AR195. 15500, ZE87.17500,SD1274.102, --NAIL SET
0C,0P390,N 1108365.9145,E 1769909.7212,EL730.174, --NAIL SET
BK,OP390,BP389,BS12.0110,BC0. 0000
TR,O0P390,FP391,AR171.00500,2E92.11100,8D1011.726,--NAIL SET
: OC,OP391,N 1107356.3413,E 1769856.2238,EL691.441, --NAIL SET
! BK,OP391,BP390,BS3.0160,BCO.0000
TR,OP391,FP392,AR272.24200,ZE90.12250,5D718.065,--NAIL SET
, OC,OP392,N 1107424.4012,E 1769141.3962,EL688.707,--NAIL SET
gl , OP392,BP391,BS95.2620, BCO. 0000
Q,0P392,FP393,AR202.30050,ZE86.50300,SD248.597,——NAIL SET
,OP393,N 1107540.7044,E 1768922.1100,EL702.264,--NAIL SET
: BK,OP393,BP392,B5117.5625,BC0. 0000
' TR,0P393,FP394,AR196.58500,2E87.14350,SD386.279,--NAIL SET
0C,0P394,N 1107813.1513,E 1768648.9087,EL720.703,--NAIL SET
. BK,OP394,BP393,BS134.5515,BC0.0000
' 85,0P394,FP395,AR123.27200,ZE87.51500,SD155.780,--NE OF Al6-1
SS,0P394,FP396,AR19.22250,2E88.52150,5D148.475,-~NE OF Al6-2
OC,OP131,N 1119191.6899,E 1752742.3432,EL761.326,--NAIL SET
BK,OP131,BP130,BS291.1006,BC0.0000
TR,OP131,FP397,AR238.55400,ZE91.25200,SD283.809,--NAIL SET
OC,OP397,N 1118912.1964,E 1752791.1417,EL754.142,--NAIL SET
BK,OP397,BP131,BS350.0546,BC0.0000
TR,OP397,FP398,AR229.31300,ZE89.35150,SD1065.012, --NAIL SET
OC,OP398,N 1118091.8631,E 1752111.9914,EL761.669,-~NAIL SET
BK,OP398,BP397,BS39.3716,BC0.0000
SS,0P398,FP399,AR297.53250, ZE89.35250,SD254.558, ~-NAIL SET
oC,OP399,N 1118327.0576,E 1752014.6259,EL763.350,--NAIL SET
BK,OP399,BP398,BS157.3041,BC0.0000
$S,0P399,FP400,AR229.55250,ZE90.51250,SD188.628,~~NE OF A29-1
SS,0P399,FP401,AR57.06000,2E91.00300,5D61.414,~-SE OF A29-2
OC,0P326,N 1119644.5882,E 1738331.9708,EL688.691,--NAIL SET
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BK,OP326,BP324,B5326.2001,BC0. 0000
TR,OP326,FP402,AR208.27250,2E92.59550,SD178.564,~-NAIL SET
0C,0P402,N 1119467.0052,E 1738348.1621,EL679.210,--NAIL SET
BK,OP402,BP326,BS354.4725,BC0. 0000
SS,0P402,FP403,AR252.11450,2E99.02400,8D138.782,--NE OF 80-1 .
OC,0P178,N 1112350.4745,E 1745638.5956,EL758.114,--NAIL SET
BK,OP178,BP177,B85349.5140,BC0. 0000

LS,H15.200,HRS, 340
SS,0P178,FP404,AR171.28550,ZE89.06100,SD368.747,--NE OF A32-1
SS,0P178,FP405,AR148,25150,ZE88.28050,8D343.230,--NE OF A32-2
TR,OP178,FP406,AR178.13550,ZE89.49500,SD455.044, --NAIL SET
0C,0P406,N 1111905.2232,E 1745732.4812,EL759.320, --NAIL SET
BK,OP406,BP178,BS348.0535,8C0.0000
SS,0P406,FP407,AR216.58100,2E89.05450,5D225.695,--5W OF A32-3
$S,0P406,FP408,AR182.10250,ZE91.19550,5D431.156,--NE OF A32-4
OC,0P284,N 1113291.6021,E 1770901.4149,EL812.528,~-NAIL SET
BK,OP284,BP283,B5186.5029,BC0.0000
TR,OP284,FP409,AR200.03500,ZE89.52100,8D381.537,--NAIL SET
OC,0P409,N 1113631.8394,E 1771074.0658,EL813.258,~~NAIL SET
BK,OP409,BP284,BS206.5419,BC0.0000
TR,OP409,FP410,AR187,49250,2ZE90.10500,8D1113.813, ~-NAIL SET
OC,OP410,N 1114547.2308,E 1771708.5936,EL809.608,--NAIL SET
BK,OP410,BP409,BS214.4344,BC0.0000
$S,0P410,FP411,AR230.48500,ZE87.42150,5D330.353,--SW OF 17-1
oC,0P224,N 1122687.7341,E 1747186.1608,EL746.010,~-NAIL SET
BK,OP224,BPS1,BS138.0526,BC0.0000

TR,OP224,FP412,AR167.02050, ZE89.23350,SD1739.580, --NAIL SET
0C,0P412,N 1123688.5757,E 1745763.4468,EL764.297,-~NAIL SET
BK,OP412,BP224,BS125.0731,BC0. 0000
SS,0P412,FP413,AR173.50550,ZE89.11000,SD2049.111,--MON. CROFT 2
TR,O0P412,FP414,AR87.24500,2ZE89.25450,SD647.073,--NAIL SET .
OC,OP414,N 1123143.1053,E 1745415.4182,EL770.604,--NAIL SET
BK,OP414,BP412,BS832.3221,BC0.0000
TR,OP414,FP415,AR169,48400,ZE92.22300,5D676.683,--NAIL SET
OC,OP415,N 1122517.7952,E 1745158.3173,EL742.422,--NAIL SET
BK,OP415,BP414,BS22.2101,BC0. 0000
TR,O0P415,FP416,AR248.48450,ZE88.20100,SD476.269,--NAIL SET
OC,OP416,N 1122527.4568,E 1744682.3472,EL756.111,--NAIL SET
BK,OP416,BP415,BS91.0946,BC0.0000
TR,OP416,FP417,AR211.42300,ZE93.24200,SD832.248, -~NAIL SET
oC,0P417,N 1122978.3638,E 1743984.5825,EL706.533,--NAIL SET
BK,OP417,BP416,B5122.5216,BC0.0000
TR,0P417,FP418,AR76.13300,ZE89.22400,5D634.127, --NAIL SET
OC,0P418,N 1122379.1678,E 1743777.1367,EL713.279,--NAIL SET
BK,OP418,BP417,BS19.0546,BC0.0000
TR,OP418,FP419,AR242.08400,ZE91.01350,5D519.127, --NAIL SET
OC,OP419,N 1122300.1254,E 1743264.1468,EL703.840,-~NAIL SET
BK,OP419,BP418,BS81.1426,BC0.0000
SS,0P419,FP420,AR188.30050,ZE89.01400,5D490.551,--SE OF 29-1
SP,PN52,N 1115137.63600,E 1742037.66210,EL738.242,--NAIL SET
SP,PN52,N 1115137.63600,E 1742037.66210,EL738.242,--NAIL SET
SP,PN53,N 1115130.98930,E 1741976.62030,EL736.959,--SE COR GRID 64-2
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SP,PN54,N 1115121.67940,E 1741877.57320,EL729.865,~~SW COR GRID 64-2
SP,PN55,N 1115125.69770,E 1741977.40230,EL737.129,--NAIL SET
SP,PN56,N 1115095.82040,E 1742072.52420,EL736.833,~-NW COR GRID 64-1
PN57,N 1115077.32610,E 1742220.97990,EL737.292,--NAIL SET
,PN58,N 1115115.56020,E 1742275.40040,EL737.922,--SW GRID 38b-1
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Photographs




PHOTOGRAPH NO. S-30
Site A3-1 2.36" Rocket

PHOTOGRAPH NO. S-12

Site 18 - Use of 2 Blast
Boxes to Reduce Safe
Distance Requirements




PHOTOGRAPH NO. S-67
Site 74-3 0O.R.S. Recovered

PHOTOGRAPH NO. S-81
Site 86-3 O.R.S. Recovered




PHOTOGRAPH NO. M-18
. Site 5-1 O.R.S. Recovered

PHOTOGRAPH NO. M-30
Site 71-G1 O.R.S. Recovered




PHOTOGRAPH NO. M-47

Site A34-002 O.R.S. Collected

PHOTOGRAPH NO. M-71

Site 56-1 M9 Rifle Grenade



PHOTOGRAPH NO. M-74
Site 67-1 Use of Blast Bunkers to Reduce Safety Distance

PHOTOGRAPH NO. M-102
Site 56-2 UXO




PHOTOGRAPH NO. M-105
Site 56-1 0O.R.S. Recovered

PHOTOGRAPH NO. M-111
Site A31-1 U.X.0. Recovered, MK |l
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Appendix D

UXO Accountability Logs, Ordnance Disposal Record,
Ordnance-Related Scrap Release Form,
and UXO Location Maps




UXO Accountability Logs




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG
ORDNACE ID # GRID # DATE DEPTH PHOTO TAKEN?

O 3~ | O3~ 97| 3-4 ' S

ITEM DESCRIPTION:

2:3b 1Weh BocTice RocKeT

FUZE DESCRIPTION:

n/A

V/R
U g TZ Pe , onT i Bhowr Ehew Bhue
e
ACTION TAKEN: SITE SUPER OR

SR. UXO SUPER

Bhown) 10 PA@CG/@,R,S. CollecTed [rmms y,

ORDNACEID & GRID # DATE DEPTH PHOTO TAKEN?
322N O02-1Z- 91 [~
ITEM DESCRIPTION:
M 9 R.Fle GRewnde (0FF 6210)
FUZE DESCRIPTION:
Tnrteendd

FUZE CONDITION:

OwW Ko e/

COMMENTS/REMARKS:

H 4Eu :T\

DISPOSITION/ACTION TAKEN:

Bloww 11 PARcE/ORS Cotle

PAGE _|
£ Toudo prletTly AOTACENTTO 60 A32-2 (Sust OFF 6@0)

SITE SUPER OR
SR. UXO SUFPER

INTIALS: %/




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG
ORDNACE ID # CRID # DATE DEPTH PHOTO TAKEN?

b/ ' O -~ - c Y S
ITEM DESCRIPTION:

M9 RifFhe CReWRD ©

FUZE DESCRIPTION:

Tnteenal

'On)Kn/‘ou)M

COMMENTS/REMARKS:

H.E. pT.
ACTION TAKEN: © RS SITE SUPER OR

phown 10 Phrce Gollecred [RST

ORDNACEID # GRID # DATE DEPTH PHOTO TAKEN?
Vo “ 20~ O3 Tk e,
ITEM DESCRIPTION:
M9 Riele GRewlde
FUZE DESCRIPTION:

Iﬂ'/?maaé

FUZLR CONDITION:

Qpiweuw n/

COMMENTSREMARKS:

HEA T
DISPOSITION/ACTION TAKEN: C) R— s ggfn S,Igstgpgg
Bhoun 1w PhACe CotlecTed |mmus 4o

PAGE _ 3\




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG

ORDN_f_CElD# . GRID # DATE DEPTH PHOTO TAKEN?
b- o219~ ‘H
ITEM DESCRIPTION:
M 1 R.Fle CReMNDE
FUZE DESCRIPTION:
JIWTeRn L
FUZE CONDITION:

On) KNGQ? A/

MEXT RSy

Blown W PhRce

INTIALS:

ORDNACE ID # GRID # DATE DEPTH PHOTO TAKEN?

o g2-19-9711 3"

ITEM DESCRIPTION:

M99 RiFhe CReRDE

FUZE DESCRIPTION:

IwTeRWA L

FUZE CONDITION: Ot"j

FEAT  OoKwow W

COMMENTS/REMARKS:

EAT

DISPOSITION/ACTION TAKEN: SITE SUPER OR

SR UXO SUFPER

Rloww W PARCe s [f
PAGE 4, _




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG

R o i e e
mai/#l RiFke CRENN DE
JJVTQRNQL
QN;{Now W

HERT

ACTION TAKEN: SITE SUPER OR

SR.UXOSUPER |/

ORDNACE ID # GRID # DATE DEPTH PHOTO TAKEN?
S6-1 O A4~ ' S
ITEM DESCRIPTION:
ML R.Ehe A REANEDE
FUZE DESCRIPTION:

Twter Wil

FUZE CONDITION:

ONKown)

COMMENTS/REMARKS:

DISPOSTTION/ACTION TAKEN: SITE SUPER OR

mw M) @AM lshg.rﬁxl'os:swm
PAGE _L_af__




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG
ORDNACE ID # GRID ¥ DATE DEPTH PHOTO TAKER?

5b-~ O - T4 47

ITEM DESCRIPTION:

M | RFle GRomMGDE

FUZE DESCRIPTION:

TWredamMwl-

FUZE CONDITION:

ONEAN I
SheT - Then) Deermewred (T WRS PracTice
M

Blow |0 Phace ITIALS: (g

ORDNACE ID # GRID # DATE DEPTH PBOTO TAKEN?
Slo- 234 -] O'swfacd
ITEM DESCRIPTION:
MNIA_RFhe CRemmde,
FUZE DESCRIPTION:

INTeR VA L

FULZE CONDITION:

UWENG W A

COMMENTS/REMARKS:

HERT

DISPOSITION/ACTION TAKEN: SITE SUPER OR
SR. UXOQ SUPER
ST 10 Phce =

FPAGE s




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG

ORDNACEID# GRID # DATE DEPTH PEOTO TAKEN?
l - =k a
M| KFhe CREWADE
IwTerna b
UNKWod w

HERT

ACTION TAKEN:
SR. UXOSUPER

Blowpw Pgce ™ o

ORDNACEID # GRID # DATE DEPTH PHOTO TAKEN?

<[ ©3-04] T RS

ITEM DESCRIPTION:

MIQ! R.Fle CREMNDE

FUZE DESCRIPTION:

Irer VR L

FUZE CONDITION:

O K o n/

COMMENTS/REMARKS:

DISPOSITION/ACTION TAKEN:

Blocw 1w PLace

SITE SUPER OR
SR. UXO SUPER

INTIALS: %

PAGE _-% (.P




A
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UNEXPLODED ORDNANCE ACCOUNTABILITY LOG

ORDNACEID #

GRID #

DATE

DEPTH

PHOTO TAKEN?

[~ |

30997

tf

ITEM DESCRIPTION:

MTNAI Rble CREWODE

=S

FUZE DESCRIPTION:

IwTerRWAL

DKo ) w

COMMENTSREMARKS:

NEAT

ACTION TAKEN:

SiTE SUPER OR

| NTERUWA L

SR UXO SUPER
Bloi) i Place 55
ORDNACE ID # GRID # DATE DEPTH —r’ PHOTO TAKEN?
Lt < 04-9] « S
ITEM DESCRIPTION:
M40 R Ele CRENODE
FUZE DESCRIPTION:

FUZE CONDITION:

SN OLINES

COMMENTSR EMARKS:H 7_4
DISPOSITION/ACTION TAKEN:

Blown ) PAACE

STTE SUPER OR
SR UXO SUPER

INTIALS: W

PAGE _c:ﬁa ._1




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG

QRDNACEID# GRID & DATE DEPTH PHOTO TAKEN?
- 4

L™

ITEM DESCRIPTION:

MR Rifle CRENIDE

FUZE DESCRIPTION:

twTerWil

FUZE CONDITION:

VWVENG )W

COMMENTSREMARKS:
ACTION TAKEN: SITE SUPER OR
SR UXO SUPER
INTIALS:
Bloon 10 Place s
ORDNACEID % GRID & DATE DEPTH PHOTO TAKEN?
. 0491 “
ITEM DESCRIPTION:

MK JL  HAVD AREMVAR E

FUZE DESCRIPTION:

eyTernal VO Sraan
ARMED

CONMMENTS/REMARKS:

¢
w P —
DISPOSITTON/ACTION TAKEN: SITE SUPER QR

SR UXOSCPER

Blown 1w_PhAce NS fy
PAGE%g

FUZE CONDITION:




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG
ORDNACEID # GRID# DATE DEPTH PHOTO TAKEN?

I~ A2I-] 03-04-g7 | [y# 73
ITEM DESCRIPTION:

MK T NAVD CREMIDE

FUZE DESCRIPTION:

ExTersdl - SPoon wiss Wt

FUZE CONDITION:

N RMED

COMMENTSREMARKS:
K. E
ACTION TAKEN: SITE SUPER ?R
Rhown) W Pluce ~uLs ]
ORDNACEID # GRID #‘ =DATE DEPTH PHOTO TAKEN"? :
[ . O3-05 !
ITEM DESCRIPTION:
MTR! RBfle CRENADE

FUZE DESCRIPTION:

INTeR MK L
O UNKWow

CONMMENTS/REMARKS:

DISPOSITION/ACTION TAKEN: SITE SUPER OR
SR UXO SUPER

Plowr) I Phace SR

PAGE _C% q




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG

ORDNACEID# GRID # DATE DEPTH PHOTO TAKEN?
i “j4-4 03-05-F1 2 o Yo g
ITEM DESCRIPTION:

T m“?ﬁl RiFle ERENADE
N Ternn L

. UK Nowd )
ENQT

ACTION TAKEN: SITE SUPER OR
SR CXO SUPER

Blown) ) Phrce RIALS

ORDNACEIDD # GRID # DATE DEPTH PHOTO TAKEN?

. 83-05- - Y

FUZE CONDITION:

ITEM DESCRIPTION:

MR Rifle GREWADE
TTER A L

DNA Wo o/

COMMENTSREMARKS:

Jen T

SITE SUPER OR

DISPOSITION/ACTION TAKEN:
SR. UXO SUPER

Blown 11 fhnce NS g
pmr-:_@ lo

FUZE CONDITION:




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG
ORDNACE D # GRID # DATE DEPTH PHOTO TAKEN?

14 0597 g g&S

' MR ] Rifle Srepba
INVNTeRNAL

FUZE CONDITION:

UNLN 6w W
COMMENTSREMARKS: )7-/ E—}Q T_/

ACTION TAKEN: SITE SUPER OR
SR CXOSUPER

Blods) N Phoce STRLS gy

ORDNACE ID # GRID ¢ DATE DEPTH | PHOTO TAKEN?
S~ - 63-05- ‘7
ITEM DESCRIPTION:

MGl RuFle EREMIDE

FUZE DESCRIPTION:

IWVTeRVA L
UNKNoww

COMMENTSREMARKS:
HEAT
M—
DISPOSITION/ACTION TAKEN: SITE SUPER OR

SR. UXO SUPER

FUZE CONDITION:

—EL‘O‘-‘OVO YH/ P}\,HC@ INTIALS: W

PAGE% ]I
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UNEXPLODED ORDNANCE ACCOUNTABILITY LOG

ORDNACEID ¥ GRID # DATE PEPTH PHOTO TAKENT
23 212~ 020597 Ll -5
{TEM DESCRIPTION:

M IR Fore + poosTeR cof

Lt TWTernwnl
VKN W)

FUZE CONDITION:

COMMENTSREMARKS:
ACTION TAKEN: SITE SUPER OR
A SR. UXO SUPER
INTIALS:
BLOWN 0 PARco A
ORDNACEID ¥ GRID # DATE DEPTH PHOTO TARKENT

24 A3l &3-059]1 | v S
ITEM DESCRIPTION:

MR B.Fhe AREWADE

FUZE DESCRIPTION:

[WTeR W L

FUZE CONDITION:

UNKnow ar

COMMENTSREMARKS:
H ENX |

DISPOSITION/ACTION TAKEN: SITE SUPER OR
SR UXO SUFER

BA‘OW“) ”/\) PK_}QC@ INTIALS:
PAGE% Ll
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UNEXPLODED ORDNANCE ACCOUNTABILITY LOG

OQRDNACE D # GRID # DATE DEFTH PHOTO TARKENT

AR |- ©2.05-T71 "

ITEM DESCRIPTION:

MK IL [HAND CREMADE

FUZE DESCRIPTION:

Stoen) Messn b EXTeRMR C

ABRMED

COMMENTSREMARKS:
! e

ACTION TAKEN: SITE SUPER OR
SR UXO SUPER

Bhown) W Phigce T e
ORDNACEID # GRID # DATE DEPTH PHOTO TAKEN?

: 03 &5 il )

ITEM DESCRIPTION:

mq@mﬂg CREAAD &
L WTeR VR L

FUZE CONDITION:

VDKo Wy

. HERT

DISPOSITION/ACTION TAKEN: SITE SUPER OR
SR. UXQO SUFER

B }fO L()M , W 7DA /qc,e INTIALS: 7, —

PAGE.% I 3
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UNEXPLODED ORDNANCE ACCOUNTABILITY LOG

ORDNACEID# GRID # DATE DEPTH PHOTO TAKENT
] 3}~ -05 91 /" e,
ITEM DESCRIPTION:
MaA | Foze + RossTeR CUP
FUZE DESCRIPTION:
INTeRNB L
FUZE CONDITION:
o KV\) 0w nl
COMMENTS/REMARKS:
M:M
ACTION TAKEN: SITE SUPER QR
SR UXO‘SUPER
| Rlown) 10 Phrce R |
ORDNACEID # GRID # DATE DEPTH PHOTO TAKEN?
- S~ #
ITEM DESCRIPTION:
(¢ .
MpA3 Q36 RKocKke]
FUZE DESCRIPTION:
TInTter WRL
FUZE CONDITION:
O K 0w )
CONMIMENTS/REMARKS:
HERQ e
DISPOSITION/ACTION TAKEN: SITE SUPER OR
SR UXO SUPER
B Lou) yu l n) PAﬁL& INTIALS: #/

PAGE% “‘l




UNEXPLODED ORDNANCE ACCOUNTABILITY LOG

ORDNACE ID # GRID # DATE DEPTH PHOTO TAKEN?
A9 [O~ ©3-19-97 Y c S
ITEM DESCRIPTION:

M9 RFle GREWNVADE

FUZE DESCRIPTION:

INTERN Q L

FUZE CONDITION:

ONKWg W/

COMMENTSREMARKS:
HERT
ACTION TAKEN: SITE SCPER OR

SR. UXO SUPER

B}VOL()K) H\j PAVQCQ INTIALS: j

ORDNACEID # GRID 3 DATE DEPTH | PHOTO TAKENT?
ITEM DESCRIPTION:
FUZE DESCRIPTION:

FUZE CONDITION:

COMMENTS/REMARKS:

e T

DISPOSITION/ACTION TAKEN: SITE SUPER OR
SR. UXO SLTER
INTIALS:




Ordnance Disposal Record




ORDNANCE DISPOSAL RECORD:

# 1

AMOUNT |NCISE EXPLO- |DIRECTION/
TYPE CF SHOT OF METER SIVES DISTANCE TO
Ux0o # TAMP READING |USED NEARESZT COMMENTS
ENCONTERED 2LDG.
‘%ﬁ
36 18 ALK | BT, | GaeD
.'93 actice| L | o1 Jar 1R e T © RBraTid N
-~ ROUND 3 FTPINGQQ;*D } A 80
4 688s |PornT R shnlelc” -
i ‘ (ce
| e |5 8 [ S R
Del
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L A ,4@1- c ool He ofsraTiow
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. ghet| N LoD
S| | 7 1100 | OF

ORDNANCE DISPOSAL RECORD: W -~
AMOUNT |NCISE EXPLO- |DIRECTION/
GRID |TYPE OF SHOT OF METER SIVES DISTANCE TO
# SXO # TAMP READING (USED NEAREST COMMENTS .
ENCONTERED BLDG.
g |[maal | 13! ASRS | NE GO
G | Rerke |9 [SAD |73 45 | ap | olbmTHY
4 |GReADE BHGS ehfte ‘
5 | mil 3 detlal WE | GCoD
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ORDNANCE DISPOSAL RECORD:

# 3

AMOUNT [NOQISE EXPLQO- |DIRECTION/
GRID |TYPE OF SHOT oF METER SIVES DISTANCE TO
# X0 3 TAMP READING [USED NEAREST CCMMENTS
ENCONTERED BLDG.
{
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Ordnance-Related Scrap Release Form




: Environmental
| Science &
y Engineering, Inc.

ENVIRONMENTAL SCIENCE & ENGISEERING, INC,
BOC DARY RIDGE RoaD
SPARTANBURG, SoutH CARCUINA 3202
TEL. (8684) 877 0088
Fax: (B84 S77 0088

[ certifv that the property listed below has been inspected by me, and to the best of my

knowledge, contains no items of a dangerous nawure.

® . # vpects 7 |

Site Suﬁen'isor Date
b g Citin? ,

Item Inventorv: <70 Pounds of Ordnance Related Scrap (ORS)




Grid Maps Showing UXOs
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Appendix E

SiteStats Data




SiteStats Results

Site Name: Former Camp Croft

ctor ID: Sector 10A
te: 25 Apr 97
u

mber of Grids: 775
Minimum Number of Grids to Sample: 14
Average Number of Grids to Sample: 28
Maximum Number of Grids to Sample: 42
Number of Grids Sampled: 11
Grid Area: 10,000 Square Feet
Expected Number of Sub-Surface UX0O Items: 0 per grid

Expected Density of Sub-Surface UX0O Items: 0.00E+00 per square foot
Expected Number of Non-UX0 Items: 83 per grid

Expected Density of Non-UXO Items: 8.30E-03 per square foot

Total Number of Sub-Surface UX0 Items Found: 1

Total Number of Surface UXO Items Found: 0

Cost Error: 0.3666

Risk Error: 1.,0000

NOTE:

Cost Error is the probability of concluding that the sector is
non-homogeneous when it is homogeneous.

Risk Error is the probability of concluding that the sector is homogeneous
when it is non~homogeneous.




SITESTATS GRID SAMPLING RESULTS

Site Name:
Sector ID:

Former Camp Croft
Sector 10A

Grid Location: Row 16 Col 6
2/19/97
Grid Number: 8b-1

Date:

Number
Nunber
Numbexr
Number
Number
Number

of
of
of
of
of
of

Anomalies: 21

Samples Collected: 9
Sub-8Surface UX0O Items Found: 0
False Positive Items Found: 8
UX0 Scrap Items Found: i
Surface UX0 Items Found: 0

Expected Number of Sub-Surface UXO Items: 0
Expected Number of Non-UX0O Items: 21

Sample Plan Number: 60

Cost Error: 1.0000

Risk Error: 0.3500

NOTE :

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Errxor is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 10A

id Location: Row 21 Col 2
Qte: 2/4/97
r

id Number: 27-1
Number of Anomalies: 143
Number of Samples Collected: 48
Number of Sub-Surface UX0O Items Found: 0
Number of False Positive Items Found: 48
Number of UXO Scrap Items Found: 0
Number of Surface UX0O Items Found: o
Expected Number of Sub-Surface UXO Ttems: 0
Expected Number of Non-UXQO Items: 143
Sample Plan Number: 13
Cost Error: 1.0000
Risk Error: §.5217

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 10A

Grid Location: Row 22 Col 14
Date: 2/4/97

Grid Number: 27-2

Number of Anomalies: 126

Number of Samples Collected: 42

Number of Sub-Surface UXO Items Found: 0
Number of False Positive Items Found: 39
Number of UX0O Scrap Items Found: 3

Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UXO Items: 0
Expected Number of Non-UX0O Items: 126

Sample Plan Number: 30
Cost Error: 1.0000
Risk Error: 0.%5223

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 10A

rid Location: Row 17 Col 29
Qate: 2/3/97
rid Number: 27-3

Number of Anomalies: 48

Number of Samples Collected: 16

Number of Sub-Surface UX0O Items Found: 0
Number of False Positive Items Found: 15
Number of UXQO Scrap Items Found: 1

Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0 Items: 0
Expected Number of Non-UXQ Items: 48

Sample Plan Number: 18
Cost Error: 1.0000
Risk Error: 0.5023

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contanminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Pormer Camp Croft

Sector ID: Sector 10A

Grid Location: Row 21 Col 28

Date: 2/13/97

Grid Number: 39-1

Number of Anomalies: 47

Number of Samples Collected: 16

Number of Sub-Surface UX0 Items Found: 0
Number of False Positive Items Found: 14
Number of UX0O Scrap Items Found: 2
Number of Surface UX0O Items Found: ¢
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UX0O Items: 47
Sample Plan Number: 38

Cost Error: 1.0000

Risk Error: 0.4952

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probabkility of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: Sector 10A

rid Location: Row 13 Col 10
Qate: 2/13/97

rid Number: 39-2

Number of Anomalies: 28

Number of Samples Ccllected: 12

Number of Sub-Surface UX0O Items Found: 0
Number of False Positive Items Found: 11
Number of UXO Scrap Items Found: 1

Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UXO Items: 0
Expected Number of Non-UX0 Items: 28

Sample Plan Number: 39
Cost Error: 1.0000
Risk Error: 0.3826

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: Sector 10A

Grid Location: Row 18 Col 5

Date: 2/19/97

Grid Number: 40-1

Number of Anomalies: 14

Number of Samples Collected: 14

Number of Sub-Surface UX0 Items Found: 0
Number of False Positive Items Found: 14
Number of UX0O Scrap Items Found: 0
Number of Surface UX0 Items Found: 0
Expected Nunmber of Sub-Surface UX0O Items: 0
Expected Number of Non-UXO Items: 14
Sample Plan Number: 61

Cost Error: 1.0000

Risk Error: 0.0000

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 10a
2rid Location: Row 9 Col 3

Qte: 4/25/97

id Number: AZ2-1

Number of Anomalies: 175
Number of Samples Collected: 58
Number of Sub-Surface UX0 Items Found: 0
Number of False Positive Items Found: 58
Number of UX0 Scrap Items Found: 0
Number of Surface UX0O Itemsg Found: 0
Expected Number of Sub-Surface UXO Items: 0
Expected Number of Non-UX0 Items: 175
Sample Plan Number: 36
Cost Error: 1.0000
Risk Error: 0.5271

NOTE:

Risk Error is the probability of conciuding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: Sector 10A

Grid Location: Row 17 Col 19

Date: 2/12/97

Grid Number: A3-1

Number of Anomalies: 137

Number of Samples Collected: 56

Number of Sub-Surface UX0O Items Found: 1
Number of False Positive Items Found: 52
Number of UXO Scrap Items Found: 3
Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0 Items:
Expected Number of Non-UX0 Items: 135
Sample Plan Number: 37

Cost Error: 1.0000

Risk Error: 0.0944

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 10A

rid Location: Row 13 Col 19
te: 2/19/97
rid Number: A3-2

Number of Anomalies: 10

Number of Samples Collected: 10

Number of Sub-Surface UX0O Items Found: 0
Number of False Positive Items Found: 10
Number of UXQO Scrap Items Found: 0
Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UXO Items: 10
Sample Plan Number: 62

Cost Error: 1.0000

Risk Erxox: 0.0000

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

8ite Name: Former Camp Croft

Sector ID: Sector 10A

Grid Location: Row 1 Col 29

Date: 2/20/97

Grid Number: A3-3

Number of Anomalies; 173

Number of Samples Collected: 70

Number of Sub-Surface UX0O Items Found: 0
Number of False Positive Items Found: 69
Number of UXO Scrap Items Found: 1
Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UXO Items: 0
Expected Number of Non-UX0O Items: 173
Sample Plan Number: 64

Cost Exrror: 1.0000

Risk Error: 0.4667

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SiteStats Results

Site Name: Former Camp Croft
ctor ID: Sector 10B
te: 25 Apr 97

umber of Grids: 210
Minimum Number of Grids to Sample: 10
Average Number of Grids to Sample: 21
Maximum Number of Grids to Sample: 31
Number of Grids Sampled: 3
Grid Area: 10,000 Sgquare Feet
Expected Number of Sub-Surface UX0 Items: 0 per grid
Expected Density of Sub-Surface UXO Items: 0.00E+00 per square foot
Expected Number of Non-UXO Items: 51 per grid

Expected Density of Non-UX0 Items: 5.10E-03 per square foot
Total Number of Sub-Surface UX0 Items Found: O

Total Number of Surface UX0 Items Found: 0

Cost Error: 1.0000

Risk Error: 0.3506

NOTE:

Cost Error is the probability of concluding that the sector is
non-homogeneous when it is homogeneous.

Risk Error is the probability of concluding that the sector is homogeneous
when it is non-homogeneous.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 10B

Grid Location: Row 1 Col 1
Date: 3/12/97

Grid Number: B86-1

Number of Anomalies: 20

Number of Samples Collected: 20

Number of Sub-Surface UX0O Items Found: 0
Number of False Positive Items Found: 19
Number of UXO Scrap Items Found: 1

Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UX0O Items: 20

Sample Plan Number: 7
Cost Error: 1.0000
Risk Error: 0.0000

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probablllty of concluding that the grid is suff1c1ently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: Sector 10B

rid Location: Row 13 Col 10

‘ate: 3/11/97

Grid Number: 86-2
Number of Anomalies: 28
Number of Samples Collected: 9
Number of Sub-Surface UXO Items Found: 0
Number of False Positive Items Found: 7
Number of UX0O Scrap Items Found: 2
Number of Surface UX0 Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UX0 Items: 28
Sample Plan Number: 2
Cost Error: 1.0000
Rigk Error: (.4870

NOTE:

Risk Error is the probabkility of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: Sector 10B

Grid Location: Row 12 Col 15

Date: 3/13/97

Grid Number: 86-3

Number of Anomalies: 107

Number of Samples Collected: 34

Number of Sub-Surface UX0 Items Found: 0
Number of False Positive Items Found: 28
Number of UX0 Scrap Items Found: 6
Number of Surface UX0 Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UXO Items: 107
Sample Plan Number: 9

Cost Error: 1.0000

Risk Erreor: 0.5333

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SiteStats Results

ector ID: Sector 10C

Site Name: Former Camp Croft
tate: 25 Apr 97

Number of Grids: 56

Minimum Number of Grids to Sanple: 8

Average Number of Grids to Sample: 16

Maximum Number of Grids to Sample: 24

Number of Grids Sampled: 2

Grid Area: 10,000 Square Feet

Expected Number of Sub-Surface UXO Items: 0 per grid

Expected Density of Sub-Surface UXO Items: O0.00E+00 per square foot
Expected Number of Non-UXO Items: 121 per grid

Expected Density of Non-UX0 Items: 1.21E-02 per square foot
Total Number of Sub-Surface UX0 Items Found: O

Total Number of Surface UX0O Items Found: O

Cost Error: 1.0000

Risk Error: 0.4444

NOTE:

Cost Error is the probability of concluding that the sector is
non-homogeneous when it is homogeneous.

Risk Error is the probability of concluding that the sector is homogeneous
when it is non-homogeneous.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 10C

Grid Location: Row 6 Col 6
Date: 2/25/97

Grid Number: 41a-1

Number of Anomalies: 147

Number of Samples Collected: 59

Number of Sub-Surface UX0 Items Found: 0
Number of False Positive Items Found: 59
Number of UX0O Scrap Items Found: 0

Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0 Items: 0
Expected Number of Non-UXQC Items: 147

Sample Plan Number: 58
Cost Error: 1.0000
Rigk Errcr: 0.4676

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 10C

rid Location: Row 3 Col 3
te: 2/25/87
id Number: 4la-2

Number of Anomalies: 95

Number of Samples Collected: 38

Number of Sub-Surface UX0C Items Found: 0
Number of False Positive Items Found: 37
Number of UX0O Scrap Items Found: 1

Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UX0 Items: 35

Sample Plan Number: 559
Cost Error: 1.0000
Risk Error: 0.4622

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated,




SiteStats Results

Site Name: Former Camp Croft
Sector ID: Sector 10D
Date: 25 Apr 97

Number of Grids: 25

Minimum Number of Grids to Sample: 7
Average Number of Grids to Sample: 13
Maximum Number of Grids to Sample: 20

Number of Grids Sampled: 1

Grid Area: 10,000 Square Feet

Expected Number of Sub-Surface UX0 Itens: 0 per grid

Expected Density of Sub-Surface UX0O Items: 0.00E+00 per sgquare foot
Expected Number of Non-UXO Items: 56 per grid

Expected Density of Non~UX0 Items: 5.60E-03 per square foot

Total Number of Sub-Surface UXO Items Found: 0

Total Number of Surface UX0 Items Found: O

Cost Error: 1.0000

Risk Error: 0.5538

NOTE:

Cost Error is the probability of concluding that the sector is
non-homogeneous when it is homogeneous.

Risk Error is the probability of concluding that the sector is homogeneous
when it is non-homogeneous.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID; Sector 10D

rid Location: Row 1 Col 1
te: 1/30/97
rid Number: 38-b-1

Number of Anomalies: 56

Number of Samples Collected: 23

Number of Sub-~Surface UX0 Items Found: 0
Number of False Positive Items Found: 18
Number of UX0O Scrap Items Found: 5
Number of Surface UXC Items Found: 0
Expected Number of Sub-Surface UX0 Items: 0
Expected Number of Non-UX0O Items: 56
Sample Plan Number: 22

Cost Error: 1.0000

Risk Error: 0.4392

NOTE:

Rigk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Errcr is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated,




SiteStats Results

Site Name: Former Camp Croft
Sector ID: Sector 11A

Date:; 24 Apr 97

Number of Grids: 130

Minimum Number of Grids to Sample:
Average Number of Grids to Sample:
Maximum Number of Grids to Sample:
Number of Grids Sampled: 1

Grid Area: 10,000 Square Feet

Expected Number of Sub-Surface UXO

9
19
28

Itens: 0 per grid

Expected Density of Sub-Surface UXO Items: 0.,00E+00 per square foot

Expected Number of Non-UX0 Itens:
Expected Density of Non-UX0O Items:

67 per grid
6.70E-03 per square foot

Total Numbelr of Sub-Surface UXC Items Found: 0
Total Number of Surface UXO Items Fcund: 0

Cost Error: 1.0000
Rigk Error: 0.6031

NOTE:

Cost Error is the probability of concluding that the sector is
non-homogeneous when it is homogenecus.

Risk Error is the probability of concluding that the sector is homogeneous

when it is non-homogeneous.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 1lla

rid Location: Row 4 Col 4
ate; 2/6/97
Grid Number: 46-1

Number of Anomalies: 67

Number of Samples Collected: 28

Number of Sub-Surface UX0O Items Found: 0
Number of False Positive Items Found: 27
Number of UXO Scrap Items Found: 2

Number of Surface UXO Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UX0O Items: 67

Sample Plan Number: 29
Cost Error: 1.0000

Risk Error: (.4258
NOTE;

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SiteStats Results

Site Name: Former Camp Croft
Sector ID: Sector 11B

Date: 24 Apr 97

Number of Grids: 169

Minimum Number of Grids to Sample: 10
Average Number of Grids to Sample: 20
Maximum Number of Grids to Sample: 30

Number of Grids Sampled: 4

Grid Area: 10,000 Square Feet

Expected Number of Sub-Surface UX0 Items: 0 per grid

Expected Density of Sub-Surface UX0 Items: 0.00E+00 per square foot
Expected Number of Non-UX0 Items: 58 per grid

Expected Density of Non-UXO Items: 5.80E-03 per square foot

Total Number of Sub-Surface UX0 Items Found: 0

Total Number of Surface UX0O Items Found: 0

Cost Error: 1.0000

Risk Error: 0.2510

NOTE:

Cost Error is the probability of concluding that the sector is
non-homogeneous when it is homogeneous.

Risk Error is the probability of concluding that the sector is homogeneous
when it is non-homogeneous.



SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: BSector 11B

rid Location: Row 1 Col 1
te: 2/6/97
rid Number: 71-1

Number of Anomalies: &0

Number of Samples Collected: 22

Number of Sub-Surface UX0 Items Found: 0
Number of False Positive Items Found: 22
Number of UX0O Scrap Items Found: 0

Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0C Items: 0
Expected Number of Non-UX0 Items: 60

Sample Plan Number: 40
Cost Error: 1.0000
Risk Error: 0.4800

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sectox ID: Sector 11B

Grid Locatioen: Row 9 Col 4

Date: 2/10/97

Grid Number: 71-2

Number of Anomalies: 65

Number of Samples Collected: 26

Number of Sub-Surface UX0 Items Found: 0
Number of False Positive Items Found: 15
Number of UXO Scrap Items Found: 11
Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UXC Items: 65
Sample Plan Number: 41

Cost Error: 1.0000

Rigk Errecr: 0.4533

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: Sector 11B

rid Location: Row 13 Col 1
Qate: 2/10/97

rid Number: 71-3

Number of Anomalies: 59

Number of Samples Ceollected: 26

Number of Sub-Surface UXC Items Found: 0
Number of False Positive Items Found: 22
Number of UX0O Scrap Items Found: 4

Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0 Items: 0
Expected Number of Non-UX0O Items: 59

Sample Plan Number: 42
Cost Error: 1.0000

Risk Error: 0.4148
NOTE :

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 11B

Grid Location: Row 7 Col 10
Date: 2/10/97

Grid Number: 71-4

Number of Anomalies: 51

Number of Samples Collected: 21

Number of Sub-Surface UXO Items Found: 0
Number of False Positive Items Found: i8
Number of UX0O Scrap Items Found: 3

Number of Surface UX0 Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UX0 Items: 51

Sample Plan Number: 43
Cost Error: 1.0000
Risk Error: 0.4348

NOTE:

Risk Error is the probabkility of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SiteStats Results

Site Name: Former Camp Croft

ctor ID: Sector 11C
te: 24 Apr 97
ber of Grids: 78

Minimum Number of Grids to Sample: 8

Average Number of Grids to Sample: 17

Maximum Number of Grids to Sample: 25

Number of Grids Sampled: 4

Grid Area: 10,000 Square Feet

Expected Number of Sub-Surface UX0 Items: 0 per grid

Expected Density of Sub-Surface UXO Items: 0.00E+00 per square foot
Expected Number of Non-UX0 Items: 19 per grid

Expected Density of Non-UX0 Items: 1.%0E-03 per sgquare foot
Total Number of Sub-Surface UX0O Items Found: O

Total Number of Surface UX0O Items Found: 0

Cost Error: 1.0000

Risk Error: 0.2665

NOTE:

Cost Error is the probability of concluding that the sector is
non-homogeneocus when it is homogeneous.

Risk Error is the probability of concluding that the sector is homogeneous
when it is non-homogeneous.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

S8ector ID: Sector 11C

Grid Location: Row 5 Col 11

Date: 2/25/97

Grid Number: 30-1

Number of Anomalies: 35

Number of Samples Collected: 14

Number of Sub-Surface UXO Items Found: 0
Number of False Positive Items Found: 14
Number of UXO Scrap Items Found: O
Number of Surface UX0 Items Found: 0
Expected Number of Sub-Surface UX0 Items: 0
Expected Number ¢f Non-UX0 Items: 35
Sample Plan Number: 80

Cost Error: 1.0000

Risk Error: 0.4267

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 1l1C

rid Location: Row 3 Col 7
te: 2/25/97
rid Number: 30-2

Number of Anomalies: 30

Number of Samples Collected: 12

Number of Sub-Surface UX0O Items Found: 0
Number of False Positive Items Found: 11
Number of UX0O Scrap Items Found: 1
Number of Surface UXO Items Found: 0
Expected Number of Sub-Surface UXO Items: 0
Expected Number of Non-UX0 Items: 30
Sample Plan Number: 81

Cost Error: 1.0000

Risk EBrror: 0.4160

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: 8Sector 11C

Grid Location: Row 1 <Col 10
Date: 2/25/97

Grid Number: 30-3

Number of Anomalies: 8

Number of Samples Collected: 8

Number of Sub-Surface UXO Items Found: 0
Number of False Positive Items Found: 8
Number of UXO Scrap Items Found: 0

Number of Surface UXO Items Found: 0
Expected Number of Sub-Surface UXO Items: 0
Expected Number of Non-UX0O Items: 8

Sample Plan Number: 68
Cost Erreor: 1.0000
Risk Error: 0.0000

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 11C

rid Location: Row 3 Col 12
te: 2/25/97

rid Number: 30-4
Number of Anomalies: 4
Number cof Samples Collected: 4
Number of Sub-Surface UX0O Items Found: 0
Number of False Positive Items Found: 4
Nurber of UXC Scrap Items Found: 0
Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number o0f Neon-UX0O Items: 4
Sample Plan Number: 69
Cost Error: 0.0000
Risk Error: 0.0000

NOTE:

Rigk Error is the probabkility of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SiteStats Results

Site Name: Former Camp Croft
Sector ID: Sector 11D
Date: F######¢#

Number of Grids: 24

Minimum Number of Grids to Sample: 7
Average Number of Grids to Sample: 13
Maximum Number of Grids to Sample: 20

Number of Grids Sampled: 1

Grid Area: 2,500 Square Feet

Expected Number of Sub-Surface UX0O Items: 0 per grid

Expected Density of Sub-Surface UXO Items: O0.00E+00 per square foot
Expected Number of Non-UXO Items: 20 per grid

Expected Density of Non-UXO Items: 8.00E-03 per square foot

Total Number of Sub-Surface UX0 Items Found: O

Total Number of Surface UXO Items Found: O

Cost Error: 1.0000

Risk Error: 0.6000

NOTE:

Cost Error is the probability of concluding that the sector is
non-homogeneous when it is homogeneous.

Risk Error is the probability of concluding that the sector is homogeneous
when it is non-homogeneous.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft
Sector ID: Sector 11D

.rid Location: Row 1 Col 1

ate: 3/20/97

Grid Number: 29-1
Number of Anomalies: 20
Number of Samples Collected: 20
Number of Sub-Surface UX0O Items Found: 0
Number of False Positive Items Found: 19
Number of UXO Scrap Items Found: 1
Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0 Items: 0
Expected Number of Non-UX0 Items: 20
Sample Plan Number: 29
Cost Error: 1.0000
Risk Error: 0.0000

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probablllty of concluding that the grid is suff1c1ently
contaminated when it is insufficiently contaminated.




SiteStats Results

Site Name: Former Camp Croft

Sector ID: 12A

Date: 25 Nov 87

Number of Grids: 338

Minimum Number of Grids to Sample: 12
Average Number of Grids to Sample: 23
Maximum Number of Grids to Sample: 35

Number of Grids Sampled: 12

Grid Area: 10,000 Square Feet

Expected Number of Sub-Surface UX0O Items:

Expected Density of Sub-Surface UXC Items:
Expected Number of Non-UXO Items: 254 per grid
Expected Density of Non-UX0C Items: 2.54E-02 per
Total Number of Sub-Surface UXO Items Found: 47
Total Number of Surface UXO Items Found: 0

Cost Error: 0.4708

Risk Error: 1.0000

NCOTE :

Risk Error is the probability of concluding that
non-homogeneous when it is homogeneous.

Cost Error is the probability of concluding that
homogeneous when it is non-homogeneous.

13 per grid
1.3C0E-03 per square foot

square foot

the sector is

the sector is




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: 124

Grid Location: Row 39 Col 12

Date: 192 Feb 97

Grid Number: 36-1

Number of Anomalies: 204

Number of Samples Collected: 84

Number of Sub-Surface UX0O Items Found: 8
Number of False Positive Items Found: 52
Number of UXC Scrap Items Found: 24
Number of Surface UXC Items Found: 0
Expected Number of Sub-Surface UXO Items: 19
Expected Number of Non-UXO Items: 185
Sample Plan Number: 47

Cost Error: 0.0000

Risk Error: 1.0000

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is
sufficiently contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: 12A

Grid Location: Row 9 Col 11

Date: 20 Feb $7

Grid Number: 36-2

Number of Anomalies: 182

Number of Samples Collected: 80

Number of Sub-Surface UX0 Items Found: 4
Number of False Positive Items Found: 32
Number of UX0O Scrap Items Found: 44
Number of Surface UXO Items Found: 0
Expected Number of Sub-Surface UX0 Items: 9
Expected Number of Non-UX0 Items: 173
Sample Plan Number: 323

Cost Error: 0.5257

Risk Error: 1.0000

NOTE :

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is .
sufficiently contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: 124

Grid Location: Row 6 Col 2

Date: 24 Feb 97

Grid Number: 56-1

Number of Anomalies: 172

Number of Samples Collected: 72

Number of Sub-5urface UX0 Items Found: 8
Number of False Positive Items Found: 44
Number of UX0O Scrap Items Found: 20
Number of Surface UXQ Items Found: 0
Expected Number of Sub-Surface UXO Items: 19
Expected Number of Non-UX0O Items: 153
Sample Plan Number: 18

Cost Error: 0.0000

Risk Error: 1.0000

NOTE -

Risk Error is the probability of ceoncluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is
sufficiently contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS .

Site Name: Former Camp Croft

Sector ID: 12A

Grid Location: Row 5 Col 2

Date: 24 Feb 97

Grid Number: S6-2

Number of Anomalies: 27

Number of Samples Collected: 11

Number of Sub-Surface UX0 Items Found: 1
Number of False Pogitive Items Found: 10
Number of UXQ Scrap Items Found: 0
Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UXO Items: 2
Expected Number of Non-UX0 Items: 25
Sample Plan Number: 2

Cost Error: 1.0000

Risk Brror: 0.5236¢

NOTE :

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is .
sufficiently contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Creft

Sector ID: 12A

Grid Location: Row 12 Col 24

Date: 03 Mar 97

Grid Number: 74-1

Number of Anomalies: 140

Number of Samples Collected: 76

Number of Sub-Surface UXO Items Found: 0
Number of False Positive Items Found: 76
Number of UX0 Scrap Items Found: 0
Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UXC Items: 140
Sample Plan Numbex: 77

Cost Error: 1.0000

Risk Error: 0.0466

NOTE :

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is
sufficiently contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector 1ID: 12a

Grid Location: Row 9 Col 22

Date: 03 Mar 97

Grid Number: 74-2

Number of Anomalies: 120

Number of Samples Collected: 48

Number of Sub-Surface UXO Items Found: 0

Number of False Pogitive Items Found: 8
Number of UXO Scrap Items Found: 40

Number of Surface UXO Items Found: o}
Expected Number of Sub-Surface UXO Items: 0
Expected Number of Non-UX0O Items: 120
Sample Plan Number: 65

Cost Error: 1.0000
Risk Error: 0.0466

NOTE :

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probkability of concluding that the grid is
sufficiently contaminated when it is insufficiently contaminated.




. SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: 123

Grid Location: Row 6 Col 21

Date: 4 Mar S7

Grid Number: 74-3

Number of Anomalies: 301

Number of Samples Collected: 75

Number of Sub-Surface UXO Items Found: 0
Number of False Positive Items Found: 12
Number of UXC Scrap Items Found: 63
Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UX0 Items: 301
Sample Plan Number: 68

Cost Error: 1.0000

Risk Erroxr: 0.1762

NOTE:

Risk Error is the probability of concluding that the grid is
ingufficiently contaminated when it is sufficiently contaminated.

. Cost Error is the probability of concluding that the grid is
sufficiently contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

S8ite Name: Former Camp Croft

Sector ID: 12A

Grid Location: Row 6 Col 23

Date: 05 Mar 97

Grid Number: 74-4

Number of Anomalies: 240

Number of Samples Collected: 96

Number of Sub-Surface UX0 ITtems Found: 4

Number of False Positive Items Found: 2
Number of UX0O Scrap Items Found: 90

Number of Surface UXO Items Found: 0
Expected Number of Sub-Surface UXO Items: 10
Expected Number of Non-UXC Items: 230
Sample Plan Number: 81

Cost Exror: 0.4930
Risk Error: 1.00Q0

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is
sufficiently contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: 12A

Grid Location: Row 7 Col 20

Date: 04 Mar 57

Grid Number: A21-1

Number of Anomalies: 1008

Number of Samples Collected: 152

Number of Subk-Surface UX0O Items Found: 7
Number of False Positive Items Found: 1
Number of UXO Scrap Items Found: 144
Number of Surface UXO Items Found: 0
Expected Number of Sub-Surface UX0O Items: 46
Expected Number of Non-UX0O Items: 963
Sample Plan Number: 47

Cost Error: 0.0000

Risk Error: 1.0000

NOTE:

Risk Errcr is the prcbhability of concluding that the grid is
ingufficiently contaminated when it is sufficiently contaminated.

Cost Brror is the probability of concluding that the grid is
sufficiently contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS .

Site Name: Former Camp Croft

Sector ID: 12A

Grid Location: Row 9 Col 18

Date: 05 Mar 97

Grid Number: A31-2

Number of Anomalies: 481

Number of Samples Cecllected: 80

Number of Sub-Surface UX0 Items Found: 7
Number of False Positive Items Found: 8
Number of UX0 Scrap Items Found: 65
Number of Surface UX0O Items Found: 0
Expected Number of Sub-Surface UXC Items: 42
Expected Number of Non-UXO Iltems: 439
Sample Plan Number: 32

Cost Error: 0.0000

Risk Error: 1.0000

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is .
sufficiently contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: 1234

Grid Location: Row 1 Col 12

Date: 13 Feb 97

Grid Number: A32-1

Number of Anomalies: g2

Number of Samples Collected: 33

Number of Sub-Surface UX0O Items Found: 4]
Number o©f False Positive Items Found: 25
Number of UXO Scrap Items Found: 8
Number of Surface UXO Items Found: 0
Expected Number of Sub-Surface UX0O Items: 0
Expected Number of Non-UX0O Items: B2
Sample Plan Number: 7

Cost Error: 1.0000

Risk Error: 0.0454

NOTE -

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Erxror is the probability of concluding that the grid is
sufficiently contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: 12A

Grid Location: Row 5 Col 14

Date: 18 Feb 97

Grid Number: A32-2

Number of Anomalies: 268

Number of Samples Collected: 108

Number of Sub-Surface UXC Items Found: 8
Number of False Positive Items Found: 100
Number of UXO Scrap Items Found: 0
Number of Surface UXO Items Found: 0
Expected Number of Sub-Surface UXO Items: 20
Expected Number of Non-UXO Items: 248
Sample Plan Number: 21

Cost Error: 0.0000

Risk Error: 1.0000

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is
sufficiently contaminated when it is insufficiently contaminated.




SiteStats Results

Site Name: Former Camp Croft
ector ID: Sector 12B
ate: 24-Apr-g7

Nunber of Grids: 70

Minimum Number of Grids to Sample: 8

Average Number of Grids to Sample: 16

Maximum Number of Grids to Sanple: 25

Number of Grids Sampled: 4

Grid Area: 25,000 Square Feet

Expected Number of Sub-Surface UXQO Items: 0 per grid

Expected Density of Sub-Surface UX0 Items: 0.00E+00 per square foot
Expected Number of Non-UX0O Items: 24 per grid

Expected Density of Non-UX0 Items: 9.60E-04 per square foot
Total Number of Sub-Surface UX0O Items Found: 1

Total Number of Surface UX0 Items Found: 0O

Cost Error: 1.0000

Risk Error: 0.2681

NOTE:

Cost Error is the probability of concluding that the sector is
non-homogeneous when it is homogeneous.

Risk Error is the probability of concluding that the sector is homogeneous
when it is non-homogeneous.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: Sector 12B

Grid Location: Row 2 Col 1

Date: 3/18/97

Grid Number: A10-4

Nunber of Anomalies: 42

Number of Samples Collected: 17

Number of Sub=-Surface UX0O Items Found: 0
Number of False Positive Items Found: 17
Number of UX0O Scrap Items Found: 0
Number of Surface UXO Items Found: 0
Expected Number cof Sub-Surface UX0 Items:
Expected Number of Non-UX0O Items: 42
Sample Plan Number: 19

Cost Error: 1.0000

Risk Frror: 0.4324

NOTE:

0

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: Sector 12B
.Grid Location: Row 8 Col 7

Date: 3/18/97

Grid Number: A10-3

Number of Anomalies: 24

Number of Samples Collected: 10

Number of Sub-Surface UXC Items Found: 0
Number of False Positive Items Found: 10
Number of UXO Scrap Items Found: 0

Number of Surface UX0 ITtems Found: 0
Expected Number of Sub-Surface UX0O Itenms: 0
Expected Number of Non-UX0O Items: 24

Sample Plan Number: 72
Cost Error: 1.0000
Risk Error: 0.3789

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Secteor ID: Sector 12B

Grid Tocation: Row 1 Col 6

Date: 3/19/97

Grid Number: A10-2

Number of Anomalies: 10

Number of Samples Collected: 10

Number of Sub-Surface UX0 Items Found: 1
Number of False Positive Items Found: 9
Rumber of UX0O Scrap Items Found: 0
Number of Surface UX0 Items Found: 0
Expected Number of Sub-Surface UXC Items: 1
Expected Number of Non-UX0O Items: 9
Sample Plan Number: 73

Cost Error: 1.0000

Risk EBrror: 0.0000

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.




SITESTATS GRID SAMPLING RESULTS

Site Name: Former Camp Croft

Sector ID: Sector 12B
.Grid Location: Row 4 Col 2

Date: 3/19/97

Grid Number: A10-1

Number of Anomalies: 23

Number of Samples Collected: 11

Number of Sub-Surface UXO Items Found: 0
Number of False Positive Items Found: 11
Number of UX0O Scrap Items Found: 0

Number of Surface UX0 Items Found: 0
Expected Number of Sub-Surface UX0 Items: o]
Expected Number of Non-UXCO Items: 23

Sanple Plan Number: 74

Cost Error: 1.0000
Risk Error: 0.3111

NOTE:

Risk Error is the probability of concluding that the grid is
insufficiently contaminated when it is sufficiently contaminated.

Cost Error is the probability of concluding that the grid is sufficiently
contaminated when it is insufficiently contaminated.
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CCATF
DDESB
EE/CA
ESE
FUD
OFE
o0uU
ORS
QST
USAESCH
UXxo

Acronyms

Camp Croft Army Training Facility

Department of Defense Explosives Safety Board
Engineering Evaluation and Cost Analysis
Environmental Science & Engineering, Inc.
formerly used defense site

ordnance and explosives

ordnance operable unit

ordnance-related scrap

QST Environmental Inc.

U.S. Army Engineering and Support Center, Huntsville
unexploded ordnance
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1.0 Executive Summary

The U.S. Army Engineering and Support Center, Huntsville (USAESCH) contracted QST Environmental
Inc. (QST) [formerly known as Environmental Science & Engineering, Inc. (ESE)] to apply Version 2.0
of the Ordnance and Explosives Cost-Effectiveness Risk Tool (OECerr) (CEHND, 1995) to perform a
risk analysis based on the results of the engineering evaluation and cost analysis (EE/CA) investigation
(ESE, 1997). This tool was used to evaluate the risk of public exposure to ordnance and explosives (OE)
and unexploded ordnance (UXO) at the former Camp Croft Army Training Facility (CCATF).

1.1 Acreage

The former CCATF is 19,044.46 acres located approximately 5 miles southeast of Spartanburg, South
Carolina. The current land usage is 7,088.08 acres for Camp Croft State Park, 4,936.24 acres for farming,
256 acres for private industry, and 6,764.14 suburban acres, which includes a public goif course
(USAESCH, 1997).

1.2 Intrusive and Nonintrusive Activities

Public exposure occurs during participation in the following commonly performed recreational and
occupational activities at the site. The nonintrusive activities at the site, which include those activities
that only disturb the surface soil, include motorbiking, hunting, hiking, biking, horseback riding,
shorteutting, and ranching. The intrusive activities at the site involve or have the potential to involve
disturbance beyond the surface of the soil and include child playing, driving off-road vehicles, working
on construction projects, and conducting archeological investigations.

1.3 Cost Estimates
Costs were not developed using the OECer? model, but were developed using local standard rates and

site-specific quantities. The cost estimates for the various risk reduction alternatives are presented in the
EE/CA report (ESE, 1997).

p/fuds/croft9?/cerisks wpd/1 1/26/97 I-1 QST Environmental inc.
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1.4 Risk Reduction Alternatives for Ordnance Operable Units

The five ordnance operable units (OOUs) where OE/UXO was either confirmed or suspected are QOU3,
O0U9, O0U10, O0U1L, and OOU12. The risk reduction aliernatives considered for each OOU are:

. no further action: no OE removal action will be implemented to reduce the risk of public
exposure;
. institutional coptrols: restricting site access with fencing, providing warnings by posting

signs, and educating the public through media such as notices and newspaper articles;

- surface clearance: removing OE/UXO visible on the surface and all such items that may
be submerged but protrude through the surface; and

. clearance for use: removing OE/UXO down to depths in accordance with Department of
Defense Explosives Safety Board (DDESB) guidelines, depending on the type of
planned activity or construction at the OQU.

1.4.1 Clearances for use were analyzed for depths of | and 4 feet. OQOU3 was not evaluated by the
OECert modetl as it was previously analyzed during the Phase I EE/CA (ESE, 1996). Clearance for use is
the recommended risk reduction alternative for the OQU3 area (ESE, 1997).

1.4.2 OOUSY sites were not included in the analysis as the potential for explosive detonation from the
items found at those sites was minimal and no further action has been recommended. The chosen
alternative for OOU10 was surface clearance and for OOUs 11 and 12 was clearance for use (ESE,1997).

1.5 Risk Estimates for Sectors

Total population exposure estimates were developed using low, point, and high density estimates for all
risk reduction alternatives. These values were determined for each sector. OQUs 10, 11, and 12 each
consist of two or more sectors. A sector is defined as a geographically continuous area with
homogeneous physical characteristics and ordnance densities. Ten sectors were evaluated for this risk
assessment to include 10A, 10B, 10C, 10D, 11A, 11B, 11C, 11D, 12A, and 12B. See Appendix A for
location of sectors. Sector 10 sites (A, B, C, and D) are within Croft State Park. All sector sites at 11 and
12 are outside the park boundary in private property. Sector 11D is a golf course. Risks were calculated
for all intrusive and nonintrusive activities as defined in Section 1.2.

p/fuds/croR977ccrisks wpd/t 1726797 T2 OST Environmental Inc.
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. 1.5.1 Table 1-1 provides the percent reduction in estimated annual population exposures and the
approximate number of annual population exposures reduced through implementation of various risk

reduction alternatives.

. p/fuds/ceoft®7/ccrisks. wpd/11/26/97 1-3 QST Environmental Inc.
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Table 1-1. Percent Reduction in Annual Population Exposures and Number of Annual Population
Exposures Reduced per Risk Reduction Altemative

Percent Reduction (Top Number) /
Number Reduced (Bottom Number)

Risk Reduction Alternative

Surface (0-3 Inches) 1 Foot 4 Feet
UXO Density Estimate
Sector Low  Point High Low  Point High Low  Point High
10A 29%  92% 96% 86%  98% 99% 100%  100% 100%
4 210 617 12 224 638 14 228 644
108 . 100% 100% B 100% 100% B 100% 100%
401 1,703 401 1,703 401 1,703
10C . 100% 100% . 100% 100% _ 100% 100%
3,200 12,289 3,200 12,289 3,200 12,289
10D _ 100% 100% B 100% 100% _ 100% 100% .
2,561 14,083 2,561 14,083 2,561 14,083
1A . 100% 100% _ 100% 100% _ 100% 100%
51 273 51 273 51 273
1B . 100% 100% _ [00%  100% . 100% 100%
251 964 251 964 251 964
e 3 82% 89% N 100% 100% N 100% 100%
652 2,873 792 3,209 799 3,216
11D 91% 95% i 100%  100% _ 100% 100%
T 3399 19421 T 3,740 20,421 3,747 20,443
12A 95%  99% 100% 99%  100% 100% 100%  100% 100%
3,786 38,297 88,146 3,950 38,507 88,405 4,002 38,576 88,490
178 100% 100% _ 100% 100% N 100% 100%
- 162 730 162 730 162 730
Note: -- = No expected exposures.
Source: QST.
p/fuds/croft97/cerisks wpd/11/26/97 1-4 OST Environmental Inc. .
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2.0 Background

The U.S. Army Engineering and Support Center, Huntsville (USAESCH) contracted QST Environmental
Inc. (QST) [formetly known as Environmental Science & Engineering, Inc. (ESE)] to apply Version 2.0
of the Ordnance and Explosives Cost-Effectiveness Risk Tool (OECerf) (CEHND, 1995) to perform a
risk analysis based on the resuits of the Phase 1l engineering evaluation and cost analysis (EE/CA)
investigation (ESE, 1997). This too! was used to evaluate the risk of public exposure to ordnance and
explosives (OE) and unexploded ordnance (UXO) at the former Camp Croft Army Training Facility
(CCATF) in Spartanburg, South Carolina. A location map showing the former CCATF and investigation
areas of the Phase I EE/CA is included in Appendix A.

2.0.1 Public exposure occurs during participation in the following commonly performed nonintrusive
and intrusive activities at the site. The nonintrusive activities at the site, which include those activities
that only disturb the surface soil, are motorbiking, hunting, hiking, biking, horseback riding, shortcutting,
and ranching. The intrusive activities at the site, which involve or have the potential to involve
disturbance beyond the surface of the soil, include child playing, driving off-road vehicles, working on
construction projects, and conducting archeological investigations.

2.0.2 The OECert model evaluates both the likelihood of a public exposure to UXO and the associated
hazard of being exposed to UXO. This is expressed as:

Risk = (# Public Exposures to UXO) x (UXO Hazard Factor).

Based on the sampling data provided, the UXO types at Camp Croft are assumed to be common across
each sector. A sector is defined as a geographically continuous area with homogeneous physical
characteristics and ordnance densities. Additionally, the UXO hazard factors are assumed to be the same
for each sector (QuantiTech, 1995). This report expresses risks as the expected number of public
exposures to UXO. Appendix B provides QuantiTech’s description of OECert exposure calculations
(QuantiTech, 1995).

2.0.3 Public exposures to UXQ can be modeled using the Poisson distribution, which can be utilized
when discrete events (such as exposures to UXO) occur in a fixed interval (such as a year). Assumptions
for Poisson processes include:

. the probability of a single occurrence of the event is directly proportional to the size of
the interval,;
p/fuds/croft97/ccrisks. wpd/11/26/97 2-1 QST Ervironmenial Inc.
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. if the interval is sufficiently small, the probability of two or more occurrences of the
event is negligible; and

. the occurrences of the event in nonoverlapping intervals are independent, that is, what
happens in one interval has no effect on what happens in another nonoverlapping interval

{Dowdy and Wearden, 1983).

The probability function for the Poisson distribution is as follows:

-A
prih) = £ ylp
where: y = value of the random variable or number of UXO exposures (e.g. 0, 1, 2, 3, 4, ...);
A = Greek letter, lambda, which represents the expected number of UXO exposures
in the specified acreage associated with an activity in one year;
e = constant which is the base of the natural logarithms which equals 2.7183 when
rounded to four decimal places; and
y! = y factorial (e.g. 4! =4 x 3 x 2 x 1 =24).

2.1 Exposure Calculations

The expected number of individual exposures is calculated as p. This p value is then used to obtain the
expected number of population exposures, the probability of individual exposure, and the probability of
population exposures. Details on the calculation of i can be found in Appendix C, which provides
example calculations for motorbiking (a nonintrusive risk) at Sector 12A and performing an
archeological investigation (an intrusive risk) at Sector 10A. The calculation of p varies widely
depending on the activity and whether or not it is intrusive. Once p is calculated, the expected exposures
and probabilities of exposure are calculated as follows for all intrusive and nonintrusive activities:

Expected Individual Exposures = |

Expected Population Exposures = @ x no. of participants

p/fudsicroft97/cerisks wpd/11/26/97 2-2 OST Environmental Inc.
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Probability of Individual Exposure = 1 - e ™

Probability of Population Exposures = 1 — g( P} (no. of participants)

Risks were calculated simply by multiplying the expected exposures by 29, which is an adjusted hazard
factor for UXO.

2.2 Estimated Number of Participants

The estimated number of people participating in a given activity at a sector is based on the estimated
county population and the predicted proportion of persons in various age brackets that would be expected
to participate in the activity. An example of a calculation for the number of motorbikers at Sector 12A is
provided in Appendix C. The OECert model allows for the number of participants and the activity areas
to be overridden by the user. For this run of the OECerf model, the number of participants was
overridden for Sector 10, but was not overridden for Sectors 11 and 12. This is because prior knowledge
was available for the number of visitors to the park {Sector 10), whereas for Sectors 11 and 12, prior
knowledge of the number of persons traversing the areas outside the park was unavailable. The estimates
for the numbers of participants in activities at Sectors 11 and 12 are likely to be overly conservative.

pffudsicroft9?/ccrisks wpd/11/26/97 - 23 QST Environmental Inc.
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3.0 Risk Estimation
3.1 Risk Estimation Inputs

The sectors used in the OECerr analysis correspond to the sample gird areas where ORS and OE were
found during the EE/CA investigation, Table 3-1 provides the sector numbers, grids, and sector areas in
square feet and acres. Table 3-2 provides physical sector characteristics such as vegetation type, soil
type, and slope in addition to recreational and occupational activities that occur in each sector. Input and
output from the OECert maodel are in Appendix D.

3.1.1 Ordnance Density Estimates

In order for SiteStats to estimate the density of ordnance at a site within established statistical error
bounds, a sufficient number of grids must be sampled. It was determined from SiteStats that all
sectors/OOU IDs had an insufficient number of grids sampled, with cost errors (a) ranging from 0.37 to
1 and risk errors (B} ranging from 0.15 to 1. Due to the insufficient sampling, a default & value of 0.2
was used. The following formula (Hollander and Wolfe, 1973) was used to obtain lower and upper
80-percent confidence limits (LCL80, UCL80) on p, the proportion of subsurface UXOs found in the
anomalies sampled:

(LCL80,UCL80) = p + | PP

where: P = x/n;
X = number of subsurface UXOs found in anomalies sampled;
n = number of anomalies sampled; and
Zun = z value from the standard normal distribution using an estimated cost

error, a, of 0.20 (EPA, 1992);
= Zoy2 = 2o, = 1.28.

3.1.1.1 The values used in these equations for the ten sectors/OOU IDs can be found in Appendix E. The
sample proportion, LCL80, and UCL80 values were then multiplied by the total number of anomalies
found during the Phase Il EE/CA investigation (ESE, 1997) and divided by the total number of acres to

pHuds/croft97/cerisks. wpd/11/26/97 3-1 QST Environmental Inc.
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Table 3-1. Sector Definitions

Sector Area
Sector Grids sq ft acres

10A  27-1to0-3, 39-1, 39-2, 40-1, 8b-1, A2-1, A3-1, A3-2, A3-3 6,822,367 156.62
10B  86-1t0-3 1,603,444 36.81
10C  4l1a-1,41a-2 495277 11.37
10D 38b-1 220,849 5.07
1TA  46-1 1,071,576 24.6
1B 71-1to-4 1,362,992 31.29
11C 30-1t0-4 746,183 17.13
11D 29-1 601,564 13.81
12A 36-1,36-2, 56-1, 56-2, 74-1 to -4, A31-1, A31-2, A32-1, A32-2 3,250,012 74.61
12B Al0-1to-4 700,009 16.07

Source: QST.
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Table 3-2. Sector Characteristics
Sector  Activities Vegetation Soil Type Slope

10A  Archeology, hunting Brushy/trees Ciay | Level
10B Hiking, hunting Brushy/trees Clay Level
10C  Hiking, horseback riding, hunting, bikiﬁg Brushy/trees Clay Moderate
10D Hiking, horseback riding, hunting, biking Brushy/trees Clay Level
11A  Hiking Brushy/trees Clay Level
1B Ranching Grassy/brushy Clay Moderate
11C  Children playing, short cuts Grassy/brushy Clay Level
11D Children playing, construction, hiking Grassy/brushy Clay Level
12A  Hunting, motor bikes, off-road vehicles Brushy/trees Clay Moderate
2B Hunting Grassy/brushy Clay Moderate

Sources: Perry (1997), QST.
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obtain the low and high density estimates in UXOs per acre. Since no subsurface UXOs were found in
the anomalies sampled at Sectors 10 and 11, the sample proportion for Sector 12B of 0.0208 was used to
be conservative.

3.1.2 City and County Population Estimates

The average annual number of visitors to the park based on data from Croft State Park personnel is
approximately 155,000. This number was divided into age categories based on percentages from the
1990 U.S. Census data for Spartanburg city and county. These approximated park visitor estimates were
used as the city and county data in OECert for park sectors 10A, 10B, 10C, and 10D (Table 3-4).

3.1.2.1 Since the populations of the communities surrounding the site were unavailable, the popuiations
for areas outside the park were determined by using population numbers from the nearest zip code
(Fanning, 1997). Sectors 11B, 11C, 11D, and 12A were closest to zip code 29302, Sector 1 1A was
closest to zip code 29372, and Sector 12B was closest to zip code 29374. As a result, the population data
for these zip codes were used for the city data that were input into the OECert model. Spartanburg
county age range percentages were used to estimate the age ranges for the county data for the nonpark
sectors. Table 3-4 provides the estimated city and county populations for the nonpark sectors.

3.1.3 Estimated Distribution of Ordnance and Explosives

It is estimated that surface removal (down to 3 inches) would eliminate 31 percent of the OF hazard.
Clearance down to 1 ft would effectively remove 83 percent of the QE. Since no OE was found below 4
ft deeper than ground surface, clearance down to 4 ft would remove 100 percent of the OE (ESE, 1997).
Figure 3-1 illustrates the estimated distribution of OE.

3.1.4 Estimated Number of Participants

For Sectors 11 and 12, the OECerr model was used to estimate the annual number of participants in the
various activities because prior information was not known as to the number of potential visitors to these
areas. Prior information was known about Sector 11D, the golf course, which has approximately 25,000
golfers annually according to the golf club management. Roughly 50 percent of the golfers (or 12,500)
venture into the undeveloped areas to retrieve errant golf balls. Since golfing is not an available option in
the QECert model, hiking was used as a surrogate, The model predicted that there would be 14,115
“hikers”, so this value was retained in the analysis since it was close to the estimated number of 12,500
golfers. For Sector 10, Croft State Park, there are approximately 155,000 park visitors, with 10 percent of
those visitors, or 15,500 visitors, recreating in the areas corresponding to Sectors 10A, 10B, 10C, and
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Table 3-3. Ordnance Density Estimates Used in OECert
Ordnance Density Estimates
[tems / Acre Items / Sq Ft
Sector Low Point High Low Point High
10A 6.1 114 16.8 1.4E-4 2.6E-4 3.9E-4
10B 0 179 37.8 0 4.1E-4 8.7E-4
10C 1.2 11 20.7 2.8E-5 2.5E-4 4.8E-4
10D 0 5.1 14.4 0 1.2E-4 3.3E-4
11A 0 58 153 0 1.3E-4 3.5E-4
. 118 0.5 53 10.1 1.1E-5 1.2E-4 2.3E-4
11C 0 2.8 6.7 0 6.4E-5 1.5E-4
11D 0 6.9 20.6 0 1.6E-4 4.7E-4
12A 432 57.3 714 9.9E-4 1.3E-3 1.6E-3
12B 0 8.6 19.5 0 2.0E-4 4.5E-4
Source: QST.
. p/fudsicroft97/cerisks. wpd/14/26/97 3-5 OST Environmemial Inc.
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Tabie 34. City and County Population [nput Values for OECert Model

Sectors Inside Croft State Park {L0A, 10B, 10C, and 10D} Sectors Outside Croft State Park (114, 1[B, LIC, 11D, 124, and 12B)
Sectors 118, 11C, 11D, 124 Seetor 114 . Sector 12B
Sectors 104, 10B, 10C, 10D Sectors DA, 10B, LDC, 10D Post Office Name: Past Difice Name: Post Office Name:
Spartaiburg Spartanburg Spartanburg Pacolet Glenn Springs
Counity City {Zip Code 29302) (Zip Code 29372) (Zip Code 29374}
Estimated Estimated
Park ) Park
Yisitors Yisitors Zip Code Zip Code Zip Code Zip Code Zip Code Zip Code
Actual Actusl Based on Actual Actual Based on or or Estimated or or Estimated or or Estimated

Age County County “County™ City City "City" "City™ "City™ "County™ "City™ "City™ "County™ "City" "City" "Coumy"
Range  Population  Percent  Age P a Populati Percent  Age Porcents (2)  Population (2)  Percent  Population (1.3)  Population (2)  Percent  Population (1.3) Population (2} Percent  Populntion (1,3)

0-5 18,200 301% 12438 4,110 9.46% 14,656 3,053 8.38% 2,924 264 6404 kX)) 244 T sa5% 359
&1t 18,658 223 12,751 35582 g% 12,666 2843 7.80% 2998 7 1.20% 3% 220 4.97% 368

Lé: 12417 18,969 1.36% 12,964 3,223 741% 11,493 2857 7.84% 3,048 67 §.39% 345 407 211% M

18-24 ' 14,570 10.83% 16,792 5534 12.73% 19,734 1963 10.87% 1948 360 8.73% 447 454 10.16% 484
25-34 36,461 16.08% 24918 6941 15.97% 4.5 5,797 15.91% 5.859 558 13.52% 663 1,049 T 234T% T8
35-44 34,301 15.34% 23,784 813 13.37% 20,729 5725 15.71% 5,592 568 13.77% 633 794 17.77% 686
45-54 26,154 11.53% 17,874 4,131 .50% 14,731 4,141 11.36% 4203 413 10.49% 476 514 11.50% 5s
55-64 20,29% 2.95% 13,873 3439 8.03% 12442 3,204 8.79% 3,262 52 1241% 369 9 781% 400

65+ 28,688 12.65% 19,606 6,674 15.35%% 23,799 4,860 13.34% 4510 767 13.59% 522 438 9.80% 565
Total 226,800 100.00% 155000 43,467 00.00% 735,000 36,443 100.00% 16443 4,126 100.00%¢ 4126 4,469 100.00% 4, J65

Note: (1} = Used as county population OECent input values.

(2) = Used as city population OECer! ingnut values.
(3} = For Sectors outside Crofl State Park, the Spartanburg County age percentage breakdowns were used to calculate the estimated "county” populations.
Total annual mumber of Croft State Park visitors is 135,000 (Perry, 1997).

Sources:  Fanning (1997}, Perry (1997), QST (1997), U.S. Censux Buwean {1990).
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Figure 3-1. Estimated Distribution of Ordnance and Explosives
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10D (Perry, 1997). Approximately 5 percent of the 15,500 persons, or 775 persons, would be hiking; 85
percent of the 15,500 persons, or 13,175 persons, would be horseback riding; 10 percent of the 15,500
persons, or 1,550 persons, would be biking (Perry, 1997); and 1,400 persons would be hunting (Hart,
1997). It was estimated that 2 persons would be conducting archeological investigations at Sector 10A
annually, and that 2 persons would be working on construction projects at Sector 11D annually.

3.2 Risk Estimation Results

Table 3-5 and Figure 3-2 provide the total annual expected population exposures for the 10 sectors
evaluated for the various risk reduction alternatives and UXO density estimates. These exposure
estimates assume that all the potential recreational and occupational activities occur at each sector. For
example, these estimates assume that hiking, horseback riding, hunting, and biking occur at Sector 10C.

Table 3-6 provides the expected annual population exposures for the various activities that occur at the
10 sectors evaluated for the various risk reduction alternatives and UXO density estimates. Intrusive
activities such as conducting archeological investigations, child playing, working on construction
projects, and driving off-road vehicles occur at Sectors 10A, 11C, 11D, and 12A. Since nonintrusive
activities such as hunting, hiking, biking, horseback riding, ranching, short cutting, and riding motor
bikes do not disturb the subsurface soil, note in Table 3-6 that the number of exposures are zero for all
nonintrusive activities for 0.25 and 1-ft clearance risk reduction alternatives.

Table 3-7 provides the probabilities of annual individual exposure for the 10 sectors for the various risk
reduction alternatives and UXO density estimates. Table 3-8 provides the probabilities of annual
individual exposure broken down by sector activity.

3.3 Interpretation of Risk Results

The total annual expected population exposures provided in Table 3-5 are quite variable at times between
the low, point, and high density estimates. This could be due to the fact that: (1) insufficient sampling
was conducted at the site; and/or (2) the percent of surface UXO was allowed to vary between 0% for the
low estimate, 15.5% for the point estimate, and 31% for the high estimate. For sectors with nonintrusive
activities occurring exclusively (Sectors 10B, 10C, 10D, 11A, 1B, and 12B), no exposures were
expected with surface and 1 ft clearance alternatives. For sectors with both intrusive and nonintrusive
activities (Sectors 10A, 11C, 11D, and 12A), exposures decreased markedly with surface and 1 ft
clearance alternatives. Expected exposures were generally the highest at Sector 12A, with the bulk of the
exposure occurring from driving off-road vehicles (Table 3-6 and Figure 3-1).

p/fadsfcrof977ccrisks. wpd/ 11726797 38 QST Environmental Inc.




. Former CCATF Risk Report

Table 3-5. Total Annual Expected Population Exposures

Risk Reduction Alternatives

No Action Surface (0-3 Inches) 1 Foot
Activity UXO Density Estimate
Sector  Types® Low  Point  High Low  Point  High Low Point High
10A I, NI 14 228 644 10 18 27 2 4 6
10B NI 0 401 1,703 0 0 0 0 0 0
10C NI 0 3,200 12,289 0 0 0 0 0 0
10D NI 0 2,561 14,083 0 0 0 0 0 0
11A NI 0 51 273 0 0 0 0 0 0
. 11B NI 0 251 964 0 0 0 0 0 0
11C I,NI 0 799 3,216 0 147 343 ] 3 7
11D I, NI 0 3,747 20,443 0 348 1,022 ] 7 22
12A I, NI 4,002 38,576 88,490 213 279 344 52 69 85
12B NI 0 162 730 0 0 0 0 0 0

Note: The risk reduction alternative of 4-ft removal results in no public exposures per year.
* [ = intrusive, NI = nonintrusive.

Source: QST.
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Figure 3-2. Annual Population Exposures for Varying Densities and Risk Reduction Alternatives
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Table 3-6. Expected Annual Population Exposures for Sector Activities

Risk Reduction Altemative

Surface (0-3 Inches)

No Action Removal I-Ft Removal
Activity UXO Density Estimate
{I=intrusive,
Sector  NI=nonintrusive) Low Point High Low  Point  High Low Point High
10A Archeology (1) 14 22 28 10 18 27 2 4 6
Hunting (NI) ¢ 205 616 0 0 0 o 0 0
10B Hiking (N1} 0 78 330 0 0 0 0 0 0
Hunting (NI) 0 324 1.374 0 0 ¢ 0 0 0
10C Biking (NI} 0 156 598 0 0 0 0 0 0
Hiking (NI} 0 28 109 ¢ 0 0 0 0 0
Horseback riding (NI 0 2,898 11.127 0 0 0 0 0 0
Hunting {NI) 0 118 455 0 0 0 0 0 0
10D Biking (NI) 0 125 685 0 0 0 ] 0 0
Hiking (NI) 0 23 125 0 0 0 0 0 ¢
Horseback riding (NI} 0 2,319 12,752 0 0 0 0 0 0
Hunting (NI} 0 95 521 0 0 0 0 0 o
1A Hiking (NI} 0 51 273 0 0 0 0 0 0
11B Ranching {NT) 1] 251 964 0 0 0 0 0 0
11C Children playing (I) 0 793 3,189 G 147 343 0 3 7
Short cuts {(NI) 0 6 27 4] G 0 0 ¢ 0
11D Children playing ([) 0 2,825 15,031 h 346 1,018 0 7 20
Canstruction (I) 0 2 5 [ 2 5 0 0 1
Hiking (NI) 0 920 5,406 0 0 0 0 0
12A Hunting (NI} 0 8.601 21,172 0 0 0 ] 0 0
Motor bikes (N1) 0 5,458 13,436 0 0 0 0 0 i)
Off-road vehicles (I) 4,002 24,517 53,881 213 279 344 52 69 85
12B Hunting (NI) 0 162 730 0 0 ¢ 0 o 0

Note: The risk reduction alternative of 4-ft removal results in no public exposures per year.

Source: QST.
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Table 3-7. Probabilities of Annual Individual Exposure for Sectors

Risk Reduction Alternative

Surface (0-3 Inches)

No Action Removal 1-Ft Removal
UXO Density Estimate

Sector Low  Point High Low Point High Low Point High
10A 171 171 171 1/1 171 1/1 172 1/1 It
10B ] 1/3 1/1 0 0 0 0 0 0
10C 0 172 1/1 0 0 0 0 0 0
10D 0 173 1/1 0 0 0 0 0 0
11A 0 1/32 1/6 0 0 0 0 0 ]
11B 0 172 1/1 0 0 0 0 0 0
11C 0 1/32 1/8 0 1/176 1/75 0 1/8,707  1/3,715
11D 0 1/1 1/1 0 172 1/1 0 1/6 173
12A 1/4 1/1 1/1 1/61 1/46 1/38 17245 1/187 1/152
12B 0 1/16 1/4 0 0 0 0 0 0

Note: The risk reduction alternative of 4-ft removal results in no public exposures per year.
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Table 3-8. Probabilities of Annual Individual Exposure for Sector Activities

Risk Reduction Alternative

Surface (0-3 Inches)

No Action Removal 1-Ft Removal
Activity UXO Density Estimate
(I=intrusive,
Sector  NI=nonintrusive) Low Point High Low  Point High Low Point High
10A Archeology (I) 11 171 111 1/1 1/} 1/1 1/2 /1 11
Hunting {NI) 0 1/8 1/3 0 0 0 0 0 D
10B Hiking (NI) 0 1/10 1/3 ¢ 0 0 0 0 0
Hunting (NI} 0 1/5 1/2 0 0 0 0 0 0
10C Biking (NI) 0 1/10 1/3 0 0 1] 0 0 0
Hiking (NI) 0 1/28 1/8 0 0 0 0 0 0
Harseback riding (N1) 0 1/5 1/2 0 0 0 0 0 0
Hunting (N1) 0 1/13 1/4 0 0 0 0 0 0
19D Biking (NI} 0 1/43 1/3 0 0 0 0 4] 0
Hiking (NI) 0 1/35 1/7 0 0 0 0 0 0
. Horseback riding {N}) 0 1/6 112 0 0 (] 0 0 0
Hunting (NI} 0 1/16 1/3 0 0 0 0 0 0
1A Hiking (NI) 0 1/32 1/6 1] 0 ¢ 0 0 0
11B Ranching (NI} 0 12 11 ] 0 ¢ 0 0 0
11C Children playing (1) 0 1/33 1/9 o 1/176 1/75 0 1/8,707  1/3,715
Short cuts (NI} 0 1/1,026 17220 0 0 o 0 0 0
11D Children playing (1) 0 1/9 1/2 0 1/71 1/24 0 173,483  1/1,186
Construction (I} 0 1/2 11 ¢ 1/2 11 0 1/6 1/3
Hiking (Nb) 0 1/16 1/3 0 0 4] 0 0 0
12A Hunting (NI) 0 1/3 1/2 ¢ 0 0 0 0 0
Motor bikes (NI) 0 111 1/1 0 0 0 0 0 0
Off-road vehicles (I) t/4 1/1 1/1 1761 1/46 1/38 1/245 1/187 1/152
12B Hunting (NI) ¢ 1/16 /4 0 0 0 0 0 ’ 0

Note: The risk reduction alternative of 4-ft removal results in no public exposures per year.

Source: QST.
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. Appendix B. OECert Exposure Calcunlation Description (QuantiTech, 1995)
NOTE: The following information was obtained from QuantiTech (1995).

Public exposure to both surface and subsurface UXQ items is characterized by a Poisson process. The

Potsson distribution is the appropriate distribution because it is believed that sectors can be delineated,
via appropriate sampling techniques, that exhibit homogeneously distributed UXO. This homogeneous
distribution of UXO allows the passage of participants through the site to be characterized as a Poisson

Process.

The public exposures result from individuals performing specific activities (both recreational and
occupational} within UXO-contaminated areas. The expected number of surface UXO exposures per
participant in a sector is dependent on UXO density, the proportion of UXO on the surface of the ground,
and the activity participant’s exposure area (the area traversed by an individual while performing an
activity). The expected number of subsurface UXO exposures per participant in an area is dependent on
the UXO density, the proportion of UXQ beneath the surface of the ground, the density distribution of
the subsurface UXO, and the area associated with an activity performed in the area.

. The calculation of the total expected number of exposures to UXQO at a site follows a step-by-step
process. First, for each sector, the expected number of exposures for a single individual participating in a
specific activity is calculated. Second, the number of individuals that are expected to participate annually
in that activity on the site is determined based on the demographics surrounding the site and activity
participation data. The two values are combined as shown in the following relationship to give the total
annual number of exposures expected to occur for participants in the activity that was identified.

E[Activity Exposures] = Efexposures for single participant] x E{participants]

These calculations are then performed for each activity that has been determined to be participated in at
the FUDS. The values for the expected number of exposures resulting from participation in each activity
are summed to yield the overall risk value for the site.

D> o
E[Total Exposures] all octivities E[Activity Exposures)
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Appendix C. Example Participant and Risk Calculations
i r the N Motorbj 1 Sect A:
Proportion of Age Range Estimated “County” Estimated Number of
That Rides Motorbikes Population (U.S. Census Motorbikers in “County”

Age {(QuantiTech, 1995) Bureau, 1990) (Column 2 x Column 3)

0-5 0 2,924 0

6-11 0 2,998 0
12-17 0.042 3,048 128.016
18-24 0.052 3,948 205.296
25-34 0.039 5,859 228.501
35-44 0.016 5,592 89.472
45-54 0.012 4,203 50.436
55-64 0.007 3,262 22.834

65+ 0.001 4,610 4.610

Total 36,443 729.309

It is assumed that motorbikers ride 12 times per year (QuantiTech, 1995). We then take the estimated
number of motorbikers in the “county” (729.309) and multiply it by 12 times per year as follows:

729.309 people x 12 excursions _ 8,751.708 county motorbike excursions per year

vear

The following equation (QuantiTech, 1995) adjusts the population according to the county and state
areas (811 sq mi and 31,117 sq mi, respectively} and number of parks (58):

1

8,751,708 excursions x = 3,484 motorbikers per year at OOUI24
81lsgmi
————x58+1
31,117 sgmi
p/fudsicroft9¥/cerisks. wpd/11/26/97 C-1 OST Environmental Inc.
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The calculations on the previous page estimate the number of people participating in motorbiking at Sector
12A to be 3,484

The area of Sector 12A is 74.61 acres.

The high ordnance density is 0.0016 items / sq fi.

The percentage of ordnance on the surface is assumed to be 31 percent.

The surface sweep efficiency is 95 percent.

The activity velocity is 30 ft / sec.

Participation time is 4 hours.

Path width is 1 ft. .
Slope degradation is 0.6.

Vegetation degradation is 0.6.

The following equation converts participation time from hours to seconds:

3,600 seconds

= 14,400 seconds
1 hour

Farticipation Time = 4 hours x
The following equation calculates the traversed area from the quantities defined above:

Veloc x Slope Degrad x VegDegrad x ParticipTime x PathWidth
43,5605q ft
lacre

=3.57acres

TraversedArea =

p/fuds/croft97/cerisks. wpd/1/14/98 Cc-2 OST Environmental Inc. .




Former CCATF Risk Report

The effective area is the minimum of the Sector 12A area (74.61 acres) and the traversed area (3.57
acres) which is 3.57 acres.

The effective area is converted from acres to square feet as foliows:

43,560 s¢ ft

1 acre

Effective Area = 3.57 acres x = 155,520 sq ft

The expected individual exposures, y, are calculated as follows:

p = UXO Dens x Surf UXO % x Effect Area x (1 -Sweep Effic)

p = 0.0016 items/sq ft x 0.31 x 155,520 sq ft x (1 -0.95) = 3.86
The expected population exposures are calculated by multiplying p (3.86) by the number of participants
(3,484) to obtain 13,448 exposures.
The probability of exposure for an individual motorbiker is obtained as follows:

1 ~e™® =1 -¢3% - 0098

The probability of exposure for all motorbikers is obtained by multiplying p by N, the expected number
of motorbikers at the site, in the following equation:

| - ¢ #*N _ | _ ,-386x3484 _ 4

Risks are obtained by multiplying the number of exposures by the UXO hazard factor of 29,

pffudsicroftd7/cerisks. wpd/11/26/97 -3 OST Environmenial Inc.




Former CCATF Risk Report

The number of archeologists at the site is 2.

The clearance depth is 0 ft.

The sector area is 156.62 acres.

The traversed area is 50,000 sq ft.

The UXO high density estimate is 0.00039 items / sq ft.

The percent of UXO on the surfice is 31%.

The sweep efficiency is 95%.

The path width is 6 ft.

The path area is calculated as follows:

Sector Area x 43,560
3.14

Path Area = J x PathWidth = 8,844

The u (path) value is calculated as follows:

p (pathy = UXO Dens x Path Area x Surf UXO % x (1 —~Sweep Effic) = 0.0535

The surface area is the minimum of the traversed area (50,000 sq ft) and the sector area (6,822,367 sq ft),
which is the traversed area of 50,000 sq ft.

The subsurface area is equivalent to the surface area of 50,000 sq ft.
The weight of the UXO is assumed to be 0.50 Ibs.

The soil type is clay.

p/fuds/croft97/cerisks. wpd/11/26/97 C-4 QST Environmenial Inc.
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ive Risk (Ar logists a 10A: Hi rdnan

Action) -- Continued:

The following regression equations (CEHND, 1995) are used to calculate the maximum ordnance depth,
the average ordnance depth, and the ordnance distribution mode:

1
Max Ord Depth = 1.4 x 4.633 x 0.9744%% x 0.53%%7 = 490

1
Avg Ord Depth = 0.75 x 4.321 x 0.9521%° x 0.5%3%7 = 235

Ord Distrib Mode = 3 x Avg Ord Depth - Max Ord Depth = 2.14

The visitor intrusion depth is 6.

The sweep efficiencies for 0-1 ft, 1-2 ft, 2-4 ft, 4-6 ft, 6-8 ft, and 8-10 ft are 95%, 92.3%, 76.2%, 34.8%,
20%, 10%, and 5%, respectively.

The surface component of y is calculated as follows:

p (surface) = UXO Dens x Surf % x Effect Surf Arvea x (1 -0.95) = 0.30

The subsurface compontent of p for no clearance of UXO is calculated as follows, where MOD is
maximum ordnance depth and ODM is ordnance distribution mode:

(1 - Surf%)x UXO Densx ODM*-Clear Depth®  MOD - ODM
ODMxMOD MOD

p/fuds/croft9?/cerisks. wpd/11/26/97 C-5 QST Environmenial Inc.
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Appendix D. Input and Output from OECert Model
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Site-Specific OECert Inpui Data
Camp Croft NonPark Sectors Closest to HonPark Sectors Closest to HonPark Sectors Closest to
State Park Zip Code 29302 Zip Code 29372 Zip Code 29374
Sectors Post Office Name: Spartanburg Post Office Name: Pacofet Post Office Name: Glenn Springs
Site Name 104, 10B, 10C, 10D 118, LIC, 11D, 12A 1A 12B
Original FUDS Arca (Acres) 19,044 .46 19,044 46 19,044 46 19,044 .46
US Region South Soutt South South
Census Division Scuth Atlantic South Atlantic South Atantic South Attantic
Site Corps District HND HND HND HND
Site State sC 5C 5C sC
RAC Score 1 | 1 |
General Ovgnance Type Coniventional Conventional Conventional Conventional
County Size {3 mi) sl 811 8t i1
City Area (sq mi) 1.1 187 18.7 187
Average Size Com isl C ion (sq A)
Avg Size Residential Construction (sq A} 1,300 1,300 1,300 1,300
Number of Commercial Permits 890.2 3902 390.2 890.2
Humber of Residential Permits 6852 5852 685.2 685.2
Number of New Permits 8.8 788 RS 788
{0-5] County Population 12438 2924 330 359
[6-11} County Populstion 12,751 2998 339 368
[12-17] County Population 12,964 3,048 s 34
[18-24] County Population 16,792 3948 447 434
[25-34} County Population 4918 5859 663 718
[35-44) County Populstion 23,784 5.592 633 686
[45-54) County Population 17.874 4,20 476 515
[55-64] Coanty Population 13,873 3,262 369 400
[65+] County Population 19,606 4,610 522 565
[0-3] City Populstion 14,656 3,053 264 244
{6-11} City Population 12,666 1843 291 ' 120
[12-17) City Population 11,493 2,857 367 407
[18-24] City Population 19,734 3,963 160 454
[25-34] City Population 24,751 5,797 558 1,649
[35-44] City Population 20,729 5,725 368 794
[45-54] City Population 14,731 4141 433 514
[55-64] City Population 17442 3,204 512 349
[65+) City Poglation 23,799 4,360 767 438
Number of Sectory 4 4 1 1
Primary Site Type Dispersed Dispersed Dispersed Dispersed
State tndex a1 41 41 41

Sowrces: Fanaing (1997}, Perry (1997}, QST (1997), QuantiTech {1995). USAESCH (1997), U.S. Cetitus Buresu (1590).




1990 Census Lockup (1.4) http/fvenus.census. govicdrom/lookup/873378063

{URL reload)

1990 US Census Data
. Database: C90STF3A
Summary Level: state--County

Spartanburg County: FIPS.STATE=45, FIPS.COUNTY90=083

PERSQONS

Universe: Persons

Total. .ttt ittt ittt et s ersaroasansnssnsaianca e . va...226800
AGE

Universe: Persons

Under 1 year......eovenvasasoas M4 s esretsrserrarrarereae et en 2443
1l and 2 YRALS. .. vttt rss it ettt it e et e 6758
I b oL B B T o - 6032
L T T - 2 2567
L T o - S 3183
I T T T - 9026
10 and 1l YeALS. ... oititiouentoarnsecatnssssssnsaserssststorsnnansnanssnsens 64239
12 and 13 Y@AIS. ... e ieinetoitatoseatanssatoatncenatasatntnssanananannnnss 6102
B T 3 3025
B I T T o 3217
B T - 3318
B T 3306
B - 3658
B T T - 2 b b4 bt m e sttt 3s2e6
- - 3472
=T B o - 3455
A o T R T - Y- 0 - I 10119
25 L0 20 YOAI S it vt s s st tmnstsaustosissontossassasssrntetostaternsassnasnas 17943
30 tO 34 YRAIS ...t uiuiinrcantararrsnsnsessarsassrsossesssssrararasanssnsns 18518
I B B YT T 18273
Q0 tO 44 YEAIS . it ittt tatsatarnr s snansnsarar et e et arsrnanananns 16528
45 to 40 YOAIS. . . i ittt iiiai sttt st s e 14382
50 to 54 years....iicsiiiiia i anan M meraar s W rmemamea e 11772
55 to 59 Years. ...t iiisairineinanaana S s e mas s v 10508
60 Bnd 6l YEALS .. .vevianoroeioeieionsanassanasosssanasasatssasnesasaoasass 4021
L e B T B Y- T - A 5770
65 TO B9 YRBLS .. nnnsnsnsnortsantsasassasassaasasatstasasasanasssanssssnss 9813
TO tO 74 YOAIS . i v v reroronssrnessanerssssasassansarenssrasassrenesnsnensss 7561
TS5 to 79 years. .. ci it iarairtiianaansanan Ne s i sarmemrra e, 5558
BO t0 84 YeBAIS. .. . uvuuetossotosnossoneansasoasorosassasassrossssasasasnsis 3541
BS years and OVeL. ... ... seenrerersernsnsrserssassrsaseserersaranaransean 2215

lofl 09/04/97 09:00:10




1990 Census Lookup (1.4)

Tofl

{URL reload)

http://venus.census.gov/cdrom/lookup/873377992

1990 US Census Data
Database: C90STF3A
Summary Level. state--Place

Spartanburg city: FIPS.STATE=45, FIPS.PLACE$0=68290

PERBONS

Universe: Persons

Total........ e rrseresnacaneanernaananns e rrraannas veaases raaran v 43467
AGE

Universe: Persons

Under 1 vear.......co.... cersareen reraens Geaanee veerran reaans Caarasnesans 604
1l and 2 YearS....ciavevncaaraanrs ceaens S et aratases bttt 1509
3and 4 YyeArS....veriitars vt aareas vesaans aeerua crane s G sasr st 1262
D WBALB. . v vt et oanraasacnsmsivsarsanatstatsissassartsrssrrntatrenatsatar s 735
€ VBAYS, .. i.ianarvtrannnnraassanrassnan e eanus tasssasnasunnvs baesanrasans 593
7 o 9 YEArS. ... . iiiiiaaa it aa s aar craenas cassassararrases.a 1809
10 and 11 years...... hteser i st s e s e At sa st aan ey ceanes . 1150
12 and 13 years....cocnenss treearaans reaeaans P teacannran Cerearaananns 950
14 YEALS .. v erarsrrsavasronssnanses  haersuns e eaarna Charraareeaan Cereasanareas 522
15 years vaar e e s srhads et e st s ens . S asaase e S44
16 years,......... Paarane teeraane taaseans vaaanne Caaresrvanans b eadaar e 538
17 years. . vvierrsvansen b rsarre st vesanws raansas Caesarscsara e 631
18 YEAYS..vourcavertssanerasnannans G es s st e s sannn v easEn s e raseaseanasan 740
19 YRAIS. .. oisveraransrnasnrnens veaarna e vaon vearaen chaeres . 1076
20 YOALS. .o cvirsrisoanesrnsnarnans v aaarees reaanrs viaanee Cherasereaanan vedaen 955
21 YeArS .. veavnsuarannn reeernan vecaane. cearans - verernan vieasus caasanns 943
22 to 24 YEAIS. . irrnucaraan e rarsans e crsanua trar s v et ‘e 1820
25 to 29 YyeAIS.. v errsvanrrn- vaaraas . rasenans e aassrasreanmern . 3301
30 to 34 YeArS. . .iieviccarsraasannens st Esasra et e asraan ‘e 3640
35 £to 39 YEArB...veriiarsoanarasssas reeaas ceaenas .o resraenans . . .3204
40 to 44 years. ... oottt aassanns reervan tesecruraseny cresarnees 2609
45 to 49 years.....c.ciinviraarens veaanes N e aves beseavasaas 2125
50 to 54 years....ccvrvrtaronns vhea e raares casanea Pe st asa s as e nn e 2006
BES to 59 years. ... .. iarcernataansanna caerermaarers S ser s st e 1646
60 and 61 years.......... Gt e erar e  isaarrnss e sas st rss it s e 733
62 TO 64 YRArS. ... vurravrrscsarnasarrans eranae Cesanern e 1110
€5 tO B9 YeAIS. ... v et areraroarsassnss Sk esaramsaaan e rameans e areanw s 2086
70 to 74 years. ... 20000 rerress Ceaamae T TN 1705
75 to 79 years.....vc... eaans e . Ciaenns Cenaes A reenanren +en».1352
BO to B4 YeArS. ... ncraranrscassernasanas rersarnaes caeares Shtrearnr it n 920
B5 years and over...vava.- e aarereaiccennnsarrteaaat et a b a N b, vs..611
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(URL reload)

1990 US Census Data
. Database: C90STF3B
Summary Level: ZIP code

Spartanburg County (pt.): 21P=29302

PERSONS
Universe: Persons
ToL@l.uoinivtnvnsnivarrasarorsasonsnrnnnnsnnss N Ed et e as e a e . 36443
AGE
Universe: Persons
UNAer 1 YBaI. . s vt tnsnsrmsnaransnsnasasstioasrasaarinsroansanerannsneansnsnss ass
1l and 2 YeaIS. .. -u- it iaaet ottt ostsatsaratrensarenasrenana Paeaeacan e 1074
3 and 4 YEAIS. . vsnsvarnrnnrn G mamsa it aeatena st A ek 1007
L - B - e aemaaa e e 583
YT - 466
T O 9 YBAILS. .- iueieseonasatoanstoaroanosnersenossnarnsntnsnssssantssnonss 1468
10 and 1]l Y@ATXS. .. . v enssnrmarancosrasnarmdtasstssssaton st sarar ey nrurnan 909
12 and 13 years. . cveunrrsneraaranarainuan s ataedsaranereane e e naun 87é
B B T T T R T L T T 480
B =T - 552
16 YeArS. . ittt et asanerrerasrs s nan Mt M et iad et e et 434
T - T T 515
18 YRALS . s esrnrsrarartmanarmasatssoaitaraorasattasrtranasetananaresanens 527
10 YRAES . it vt et at st i a it e sttt et e e e A et €55
20 YEALS . v v s sr s asannaraersatrasstsessaretrteas e et nsnanerasusasaneas 655
. 2] YBALS. .t ittt iasasnsnnsaretssnsrnsnrana Sresnan s aeai st et e 590
22 LO 24 YRAIS .. s ssrsnarsarassasassatasiassassstsasasotsrsansnanarnnnsas 1532
25 Lo 29 Years. ...ttt ittt r i sttt ettt s e a e e ettt 3016
30 to 34 YEAIS. . it itatttar ot aan ettt ar ey tet et taasesecanananan 2781
35 t0 39 YEAILS. - e ineetniaciaatoroanensenearnansnsans Parereesasas s 2979
40 to 44 years.......s» Wb et aa s et ai s as et araas e e ettt ey 2746
45 0 49 YeALS . . v vt s ini ettt ittt s st ettt s 2169
50 £0 54 YEBAIS. ...ttt iotsetertsrretrarnenr s nar bbbttty 1972
55 £0 59 YBALS . ...t satstsaasarsasstnssssnosrsssrsansnanustiatsarasaseranas 1603
60 and 6l Years. . ...t enninnarararnnn e e e e s aa bt a e ey s 568
62 to 64 years. ... ..t ineirerarnennannas P esreraaracsesar et ar et 1033
65 TO 69 YEAIS. ..t iiiieeiatorssrnarsessornansansemnsnneabaisasassnnrsrnanas 1486
T0 £O T4 YPRALS . iu vttt asnarsnsanoansatsassssanssssnssasanannns A ama e 1249
TS5 £t0 79 YEAISB. v st tutvanaestoacransaransarsanns trase A iatacse ety 954
BO O Bd YRBALS. .t vt tvreansnarncseaesessesasosaasasnaseasorsanomnsnarnbsnsbsss 733
BS years and OVeL...u.iiicecoeanoasosnsansossonossnnoninmstssasasarassssnsos 428
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1990 US Census Data
Database: C90STF3B
Summary Level: 212 Code .

Spartanburg County (pt.): 21p=29372
PERSONS
Universe: Persons
TOLal. iunarensuansnnessararennasoanoannssas teeracenan feseanraaarea .o 4126
AGE
Universe: Persons
Under 1 year......civesnsaases Cereanans veoasnan seenaen v iaeraerasaarernasanr .16
1l and 2 years....cvvsvisasrarasasreans P veraraar e ey tsa et a 122
3 and 4 years..... . 000000 O I T vasasaas Weaese ety 13
5 YeArS.....iviiiiiiaranieans raassans s aanaan s aaaes e vesameus e aarens 40
B YRALS . .veavervsarsriansnns reererran hesrareaaaa s teeretsaaaneans e esan 45
7 to 9 years....... et aenes seaareans taaana cseraans veearsasareans v asesenuea i48
10 and 11 years.....cceernitasranancassannssnasons faeaas N aeaseranas 100
12 and 13 YeALS ... ucvvrmurarornnssscrarsasasrrsassssass s asesraeeany PP 120
14 YOALS. .ot svrnisaasroasanrornassanens ceaanns vearrresarean veaarenn veeareen 54
15 YBAIS. . . i viarnenncattar s siaisant s vraeaeea earatsananns e e .. 78
16 years....cveannrnsaaneas G aameErernassans Wesassrrat et Ceaaee s 57
17 years. ... ...ooioviiianan Ceareans sheeran Caasans eeanne cecseneara Creemaran 58
18 vears, ... viv it i ittt s s casrans vraares caeernauen . 61
19 years. ... ccvvrncsarann Catasermas s trsaans vetarerraanernasas Ceemasaas 65
20 YRALS. .. voevureanars taet et e anaans vaaearua e arrarres e nuaner e maae e . 4d
21l years......c0000 eeseevematranva e fisiareasaatsraanee v s Creane R 1 .
22 T0 24 YRATS. .. ot earrer st san et baseerastans feaareanens e aae 145
25 LO 29 YRAIS. ...t vrennsnar et sanaen areans saramas Casraseeaa s veseanes 268
30 to 34 YEALS. . .ireruaran ety e + 250
35 £O 39 YRALS. .. i1 vsricasertrassarar s annrs Nheasernaranean raeareen 314
40 to 44 YeaLS....cvcvriaararnsissnsans G saar e aa e n vee e . . 254
45 to 49 YeArS. ... . .iiiererasraar it saannaaaanes saserasarrrarsrsaraarnss 223
50 to 54 years......c 0 vt s Carersassanneas Carweat e raassaraea .210
55 to 59 years............ feaeenen i esaasaan D 242
60 and 61 years....... . ieruiotannana Crerensaanns B T 93
62 £O B4 YBAIS ... ivscatearersatoeraantnassnsosarsassaarrssasorsarataansess 177
65 to B9 years....... 000001 e veeaarea feeraarseseramasareranaaane ey 254
70 to 74 years.....cc000n. rereanrnia Cerme st ey WrsasErsaanaan sesanes +v++.195
75 to 79 years.... .. as Cesaraanaaen R T L v .163
80 to B4 years...... Cheaere vareans Seaans vaaarans e e iarrasaarsaaa e 103
B5 years And OVer...ucivsvvstire--sssasnaroansrssasnasnsssns varaerasereanee B2
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1990 US Census Data
. Database: C90STF3B
Summary Level: 21p code

Spartanburg County (pt.): 21p=29374

PERSONS

Universe: Persons

b - o Geaaana 4469
AGE

Universe: Persons

Under 1 Year......iuitiviieanerossossnssmannssaroasossasnrnosnsnsrtssssnssnss 45
1 8NA 2 YRALS . v -nru tertssasetostossranneasssasossosrtasaranssnsssassaorsans 68
3 and 4 YRAKS. . vt etatnteansarosreannns G escaasaa et e b e s 49
LY T - R N R 62
LI B - R R R R I I 40
T t0 8 YEAILS. .. i ininssaensarsorrsrssnsssssarsassansrnss b a s et e 98
10 and 1] YRAIS. .« . usaosnsonssrarsannasncsssosassasatoraeansnosrasstsnotorenas 82
12 and 13 YeaIS.iuousrsonsrsrannarssiaioasosasrsinerrencsassssasanorsranannss 118
B - T R R 135
B T T - S R 34
16 years. .. v ear s M e st E e s ar T e st a e et e a s d st s s 73
17 YEearS . i visnsrenenasmariosncsnsararsnnaasa e s r s arererm e sy 47
B T =TS < L L I I I R 49
19 YEAIS. i st ersnsrmrnanavasriostremesraeanasassansarsnsasanmrats sttt sneryen 56
Y < - L R LR R R 76
2]l YRALS ... rsar e mat ettt s e sy s sa sy 42
22 £O 24 YRALS .. oo e st tiotasronnerrateattis s asaana e aesa st 231
25 £O 29 YRAIS. .- etastasisntonnsrraratttasttsasatnarn i nenesas o anannras 574
30 £0 34 YEAIS . v vvruriretoarrrsarastaisoaaasensarssnarasasttotoenananatis 475
35 TO 30 YOALS. . iu.vieirrtarsrraaaanaaittaa et et ettt et 497
40 LO 44 YEAIS .4 evmevivoassnorsasrransatatsassassinanssnssasaranstvysansana 297
A5 tO 49 YEBES . vttt otrasatsrrarransittaaatrataar st rtoa e et et 277
B0 £O 54 YEALS .. uuaranotvanarssraetioanatoassssassnrsasassasarananssrnonsuss 237
B5 £O DU YOALS.:uuuerunatrisarssraarannatoasstssasannnasusssoananssansssss 215
60 and Bl YRALS ... .ituieetrrserrsararattattasattasnanaraaraatrasaranaranaten 70
62 TO 64 YBAIS. ..o irioetvrrsarsareasatoatoasastosssrscaisasarasarerananasan 64
65 LO 69 YEAILS.u-uoivrasetonsaraaeaiosssasoanarnsasnsassasoanssssassnansssos 139
7O t0 T4 YEAIS. .. tursvcnanacnisassasoransnanssnasassasossnnsvsrsnsssossans 177
T5 £0 T YOALS .1t ueruanarnssatsrssaenaesaasassassassansnarnasassasaranaresarss 62
BO £to Bd YEALS. .« vssusanssarsrmavstsanasrsnnenrs  bataesancssrnaua e siaaaes e 48
BS years and over....... e v et eaEerarere Attt At a Bt e B s N et e b e e a e by 12
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Appendix E. Ordnance Density Estimates

Subsurface
UXO0s Two-sided  Two-sided
Found in Number of Lower 80%  Upper 80% Point Low High
Anomalies  Anomalies Sample Confidence Confidence Density Density Density
Sectot/ Sampled Sampled  Proportion Limit Limit Total Acreage Estimate Estimate Estimate
O0U LD. (x)** (n) (p_hat=x/n) z (0.2/2)  (LCLBO) (UCLBG)  Anomalies Sampled (UXO/Acre) (UXOC/Acre) (UXO/Acre)
Actual
12A 26 595 0.0437 1.2816 0.0330 0.0544 2504 1.91 573 432 71.4
12B | 48 0.0208 1.2816 -0.0056 0.0473 99 0.24 8.6 2.3 19.5
Estimated
10A 7.31 351 0.0208 1.2816 0.0111 0.0306 922 1.68 11.4 6.1 16.8
10B 1.31 63 0.0208 1.2816 -0.0022 0.0439 155 0.18 17.9 -1.9 37.8
10C 202 97 0.0208 1.2816 0.0022 0.0394 242 0.46 1.0 1.2 20.7
10D 0.48 23 0.0208 1.2816 -0.0173 0.0590 56 0.23 5.1 4.2 14.4
11A 0.60 29 0.0208 1.2816 -0.0132 0.0548 67 0.24 5.8 -3.7 15.3
11B 198 95 0.0208 1.2816 0.0021 0.0396 235 0.92 53 0.5 10.1
1c 0.79 38 0.0208 1.2816 -0.0089 (.0505 77 0.58 28 -1.2 6.7

1D 0.42 20 0.0208 1.2816 -0.0201 0.0618 20 0.06 6.9 -6.7 20.6

** RBold italics indicate estimated number of subsurface UXOs based on similarities to 12B.

Source: QST,
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Appendix G
Former CCATF Cost Estimate

The costs provided in this EE/CA are estimated based on the consultant’s best engineering judgement and
experience. Attached are the estimated costs to implement each of the alternatives at each QOU. The
costs are based on specific assumptions for all sites including:

1. The cost of site preparation for ail OE clearance activities is based on the estimated extent of
clearing and grubbing required. An average clearing cost was applied over the entire OOU.
2. The costs provided in the attached tables for each alternative at each OOU do not include the

costs for an Education/Information program. As discussed in Section 7 of the EE/CA report, the
cost to develop the program will be $25,000 to $50,000. The annual cost to maintain and
administer the program will be $2,500 to $5,000.

3. The cost estimate includes a contingency of 25% to cover the cost of unforeseen conditions (such
as anomalous concentrations of underbrush, hazardous conditions, etc.).

4. The cost estimate includes a consulting fee of 15% of the implementation cost. The consulting
services include: planning, consulting, design, plans and specifications, permitting, health and
safety plans, work plans, and other field support services.

5. The linear footage of fencing was calculated by determining the perimeter around each sector of
each OCU.

6. The number of signs to be fabricated and posted was based upon the perimeter around each OOU
sector, assuming the placement of warning signs at approximately 300 feet on center around each
perimeter.

7. For the Surface Clearance alternative (#3), the estimated cost for "Visual inspection, limited
geophysical inspection™ includes the cost for disposal of any surface ORS or other surface scrap
discovered.

8. For the Clearance for Use alternative (#4), the estimated cost for "Geophysical investigation™
includes the cost for disposal of any surface ORS or surface scrap. The estimated cost for
"Excavation of anomalies” includes the cost for disposal of any unearthed ORS or other scrap.

9. Within each QOU, the total number of anomalies to be excavated was determined by multiplying
the actual number of anomalies found (within the area investigated) by the total acreage within
the OOU divided by the acreage investigated.

10. in O0OU12, the estimated density of UXOs per acre (which will be encountered and must be
disposed of/detonated) was calculated by dividing the number of UXOs recovered by the acreage
investigated and dividing this number by the number of anomalies sampled over the total number
of anomalies. This calculation was performed on a sector by sector basis. The calculated density
(in UXOs per acre) was then multiplied by the acreage within each OOU sector to determine the
total UXOs within OOU12. The density and quantity of anomalies and OE items presented in
Sections 2 and 3 of this report, were used to determine the cost values.

I1. For OOU10 and OQU11 no UXOs were discovered during the limited geophysical investigation
that was completed. In OQOUI12B, 2.1% of the anomalies investigated were found to be UXO.

pifudsicrofi97/cost-est.g
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12.

13.

14,

15.

OO0U10 and OOU11 have similar historical aspects and the ORS discovered was similar to that
discovered in OOU12. Therefore, for cost estimating purposes, we have assumed that the UXO
that may be found In OQU10 and OOU11 (when the entire OOU is cleared) will range from 0%
10 2.1%, or an average of 1.05%. To determine the anticipated density of UXOs within QOU10
and OOU11, the total number of anomalies found were divided by the acreage sampled times

1.05%. This density was multiplied by the total acreage within each OOU to determine the total

number of UXOs that will be recovered and must be disposed of/detonated.

Although no UXO or ORS was found on the surface during ESE’s limited geophysical

investigation, we must assume that some percentage of the UXOs found within an entire QOU

will be found on the surface. During the investigation 55% of the UXOs were found within six
inches of the surface and 31% were found within 3 inches of the surface. For cost estimating
purposes, we assumed that 31% of the UXOs would be found on the surface. This number is

reflected in the line described under Alternative 3 as "Disposal/detonation of UXO (surface)” .

A golf course is included as part of OOU11. Sector OOU11D is 14 acres in size and includes

a completed golf course. For estimating purposes, we assumed that half of that 14 acres (which

includes all greens, fairways and previously developed/disturbed properties) will be excluded.

No clearing, geophysical investigation, excavation, etc. will be completed in these areas.

It was determined in Section 3 of this report that OOU9 would require “ No Further Action”.

Therefore, no cost estimates have been provided for this QOU.

As stated in Section 3 of this report, the limited confirmatory investigation completed within

QO0U3 for this Phase Il EE/CA confirmed the recommendation of "Clearance for Use" over the

entire Wedgewood Subdivision. ESE has prepared an estimate for this QOU with the following

assumptions:

. Three acres of the 46 proposed acres have already been remediated by HF A,

] The cost of preparation and clearing will be less at this OOU than at other OOUs due to
the properties are already landscaped.

. The cost of the geophysical investigation will be less than other OOUS due to only a
small number of trees and bushes to be dealt with.

. The number of anomalies per acre used to calculate the excavation of anomalies is based
on the total number from grids A34-1, A34-2, A34-4, and A34-5. Grid A34-3 was not
used as the investigation result (932 anomalies in 0.06 acres) was atypical when
compared to the findings at the other investigation grids in this OOU (average of
224 grids per 0.06 acres).

] The cost per excavation was increased by 10% due to the usage of the blast boxes in the
residential area.

The cost estimate for OOU3- Wedgewood subdivision is included with these assumptions but is
not placed in the EE/CA cost analysis summary table.

p/fuds/croftd7/cost-est.g
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kOST ESTIMATE SUMMARY
E/CA for Former Camp Croft Army Training Facility
ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4
INSTITUTIONAL SURFACE CLEARANCE
IORDNANCE OPERABLE UNIT CONTROLS CLEARANCE FOR USE
loOU-10 Grenade & Mortar Areas $544 430 $745,040 $3,210,240
(inside park)
OU-11 Grenade & Mortar Areas $426,240 $274.560 : $717 840
(outside park)
lOOU12 UXO Areas Outside Park $295,680 $463,520 $2.608,320
Notes:

Shading denotes the recommended alternative for each OOU.




E/CA for Former Camp Croft Army Training Facility
roject;
ite: 00U-10 Granade & Mortar Areas Within Park
mative 2 - INSTITUTIONAL CONTROLS
stimated by: RGW
hecked by: MGB
eviewed by: 11,
[ TEN |DESCRIFTION NG.  UNIT “PER TOTAL |
NO. UNITS  MEAS. UNIT COST
1 Sign fabrication & posting &8 ea $100.00 $6,800
2 Fence around each OQU sector, 20400 feet $15.00 $306,000
chainlink, 8' high ptus 3 strands of
barbed wire 9 ga.
3 UXO support 15  day $500.00 $7,500
{for fencing and sign installation)
4 Mobilize/demobilize 1 Is $20,000.00 $20,000
Total Capital Cost $340,300
Contingency (25%) $85,075
Consulting (15%) $51,045
Overhead & profit (20%) $68,080
Total Estimated Cost $544 480




T

hecked by:

eviewed by: r { fore

EE/CA for Former Camp Croft Army Training Facility

SURFACE CLEARANCE

: RGW

MGB

TEN DESCH oUWt PER TOTAL
NO. UNITS  MEAS. UNIT COST
1 Site Preparation and clearing 210 acres $1.000.00 $210,000
2 Survey/QC 210 acres $100.00 $21,000
3 Visual inspection, limited 210  acres $750.00 $157.500
geophysical investigation
4 Disposal/detonation of UXO (surface ) 407 UXO $50.00 $20,350
5 Maobilize/demobilize 1 Is $50,000.00 $50,000
6 Sign fabrication & posting 68 ea $100.00 $6,800
Total Capital Cost $465,650
Contingency (25%) $116,413
Consulting {15%) $60,848
Overhead & profit (20%) $53,130
Total Estimated C $745,040




E/CA for Former Camp Croft Ammy Training Facility

OO0U-10 Grenade & Mortar Areas Within Park

itarnative 4 - CLEARANCE FOR USE

[T TEM — DESCRIPTION NG UONIT . PER  TOTAL |
NO. UNITS MEAS, UNIT COST
1 Site Preparation and clearing 210 acres $1,000.00 $210,000
2 Survey /QC 210 acres $100.00 $21,000
3 Geophysical investigation 210 acres $1,800.00  $378,000
4 Excavation of anomalies 125,000 anomalies $10.00 $1,250,000
5 Disposal/detonation of UX0O 1,312 Uxo $50.00 $65,600
8 Sign fabrication & posting 68 ea $100.00 $6,800
{located along roads & trails)
7 Mobilize/demaobilize 1 Is $75,000.00 $75,000
Total Capital Cost $2,008,400
Contingency (25%) $501,600
Consulting (15%) $300,960
Overhead & profit (20%) $401,280
Total Estimated Cost $3,210,240




56003100

00U-11 Grenade & Mortar Areas Outside Park

Alternative 2 - INSTITUTIONAL CONTROLS
Estimated by: RGW
hecked by: MGB
Reviewed by: 1LL/-
[ TTEM  |DESCRIPTION NO. ONIT . PER TOTAL |
NO. UNITS  MEAS. UNIT COST
1 Sign fabrication & posting 54 ea $100.00 $5,400
2 Perimeter fencing, around each OQU 16000 feet $15.00 $240,000
sector, chainlink, 6' high plus 3
strands of barbed wire 9 ga.
3 UXO support 12  day $500.00 $6,000
(for fencing and sign installation)
4 Mobilize/demobilize 1 Is $15,000.00 $15,000
Total Capital Cost $266,400
Contingency (25%) $66,600
Consulting (15%) $39.960
Overhead & profit (20%) $53,280
Total Estimated Cost $426,240




E/CA for Former Camp Croft Army Training Facility

eviewed by: [71/_
m NO. . OMT . PER. TOTAL ]
NO. UNITS MEAS. UNIT COST
1 Site Preparation and clearing 80 acres $750.00 $60,000
2 Survey/QC 80 acres §100.00 $8,000
3 Visual inspection, limited 80 acres $750.00 $60.000
geophysical investigation

4 Disposal/detonation of UXO (surface ) 64 UXO $50.00 $3,200
5 Maobilize/demobilize 1 Is $35,000.00 $35,000
6 Sign fabrication & posting 54 ea $100.00 $5.400

Total Capital Cost $171.600

Contingency (25%) $42 900

Consulting (15%) $25,740

QOverhead & profit (20%) $34 320

Total Estimated Cost $274 560




Site:

: O0U-11 Grenade & Mortar Areas Outside Park
Aiternative 4 - CLEARANCE FOR USE

hecked by: MGB
Reviewed by: P"ﬁ
~ ITEM  DESCRIPTION NO. UNIT ~PER ~VOTAL |
NO. UNITS MEAS. UNIT COST
1 Site Preparation and clearing a0 acres $750.00 $60,000
2 Survey /QC 80 acres $100.00 $8,000
3 Geophysical investigation 80 acres $1,500.00 $120,000
4 Excavation of anomalies 19,500 anomalies $10.00 $195,000
5 Disposal/detonation of UXO 205 Uxo $50.00 $10,250
6 Sign fabrication & posting 54 ea $100.00 $5,400
7 Mobilize/demobilize 1 Is $50,000.00 $50,000
Total Capital Cost $448,650
Contingency (25%) $112,163
Consulting (15%) $67,298
Overhead & profit (20%) $890,730
Total Estimated Cost $717,840




E/CA for Former Camp Croft Army Training Facility

00U-12 UXO Areas Outside Park

ernative 2 - INSTITUTIONAL CONTROLS
stimated by: RGW
hecked by: MGB
eviewed by:
|- TEM |DESCRIPTION NO. . UNIT. . PER. TOTAL
NO. UNITS MEAS. UNIT COST
1 Sign fabrication & posting 38 ea $100.00 $3,800
2 Fencing, around each OOU, 11400 feet $15.00 $171,000
chainlink, 8' high plus 3 strands of
barbed wire 9 ga.
3 UXO support 10 day $500.00 $5,000
(for fencing and sign installation)
4 Mobilize/demobilize 1 Is $5,000.00 $5,000
Total Capital Cost $184,800
Contingency (25%) $46,200
Consulting (15%) $27.720
Overhead & profit (20%) $36,960
Total Estimated Cost $295.680




U

EE/CA for Former Camp Croft Ammy Training Facility

Alternative 3 - SURFACE CLEARANCE
Estimated by: RGW
hacked by: MGBE

Reviewsd by: )qﬁ/

L"‘="I'I’E'iill'__‘_mﬁ‘_l'lﬁN NO.  UNIT_ PER TWFSJ
NO. UNITS MEAS. UNIT : COST
1 Site Preparation and clearing 94  acres $1,000.00 $94,000
2 Survey/QC 94  acres $100.00 $9,400
3 Visual inspection, limited 94  acres $750.00 $70,500
geophysical investigation
4 Disposal/detonation of UXO (surface ) 1,440 UXQ $50.00 $72,000
5 Sign fabrication & posting 3g ea $100.00 $3,800
6 Mobilize/demaobilize 1 Is $40,000.00 $40,000
Total Capital Cost $289,700
Contingency {25%) $72,425
Consulting {15%) $43,455
Overhead & profit (20%) $57.840
Total Estimated Cost $463,520




E/CA for Former Camp Croft Army Training Facility

O0U-12 UXQ Areas Qutside Park

emative 4 - CLEARANCE FOR USE
stimated by: RGW
hacked by: MGB
aviewed by YL~
[ TTEM  DESCEIPTION NO. ~UNIT  PER  TOTAL |
NO. UNITS MEAS. UNIT COST
1 Site Preparation and clearing 84 acres $1.000.00 $94 000
2 Survey /QC 84 acres $100.00 $9,400
3 Geophysical investigation 94 acres $1,500.00 $141,000
4 Excavation of anomalies 109,000 anomalies $10.00 $1,090,000
5 Disposal/detonation of UXO 4,640 Uxo $50.00 $232,000
6 Sign fabrication & Posting 38 ea $100.00 $3,800
7 Mobilize/demobile 1 s $60,000 $60,000
Total Capital Cost $1,630,200
Contingency (25%) $407,550
Consulting (15%) $244 530
Overhead & profit (20%) $328,040
Total Estimated Cost $2,608 320




EE/CA for Former Camp Croft Army Training Facility

00U-3 Wedgewood Subdivision
lternati CLEARANCE FOR USE
Estimate MGB

“NO. UONIT_ PER__ TOVAL |

NO. UNITS MEAS. UNIT COST

1 Site Preparation and clearing 43  acres $125.00 $5,375

2 Survey /QC 43  acres $100.00 $4,300

3 Geophysical investigation 43  acres $1.200.00 $51,600

4 Excavation of anomalies 160,533 anomalies $11.00 $1,765,6863
{using blast boxes provided by LUSAESCH)

5 Disposal/detonation of OE 108 UXO $50.00 $5,405

6 Sign fabrication & posting 5 ea $100.00 $500

(located along roads & trails)

d 7 Mobilize/demabilize 1 Is $50,000.00 $50,000

Total Capital Cost $1,883,043

Contingency {25%) $470,761

Consulting (15%) $282,456

Overhead & profit (20%) $376,609

Total Estimated Cos $3,012 869

Note; Costs assume that all residents in this subdivision wish to have their properties remediated.
The acreage assumed for OOU3 does not include 3 acres already remediated by HFA.
The number of anomalies were based on the total number found at this OOU minus the worse case (Grid A34-3)
as the number of anomalies at this grid were an abberation from what was seen at the rest of this site.
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QST ENVIRONMENTAL INC.
RESPONSE TO COMMENTS, FORMER CAMP CROFT
PRELIMINARY DRAFT EE/CA REPORT

Arkie Fanning

COMMENT 1: General:

The grid results should be shown in a table for ease of review.

RESPONSE 1:
A new paragraph, 2.4.7.0.4, has been added to make appropriate reference to Table 2-3.

COMMENT 2: General:
The SiteStats resuits should be provided in a table in section 2. Just show the sector, the
density, and the beta confidence.

RESPONSE 2:
The SiteStats data Table 2-4 has been added, providing the in tabular form.

COMMENT 3: General:

The contractor should verify that qualified personne! were used to perform the OECert
analysis. The task manager for OECert must have an engineering degree with advanced
courses in Operations Research and Statistics and have either two years experience in
developing risk analyses or one year experience in utilizing OECert. Also, the contractor
should have sent the resume of the task manager in for approval prior to performing any
OECert work.

RESPONSE 3;

In response to earlier requests to substantiate QST s qualifications to perform the OECert
analysis, QST provided a letter ( April 3, 1997) that described the qualifications of the
personnel selected to perform the analysis and included resumes. The USAESCH project
manager gave QST verbal notice to proceed. A copy of the April 3, 1997 letter is attached.

COMMENT 4: General:

Please provide charts that show the risk reductions per risk alternative.

RESPONSE 4:
The data for the risk reduction per alternative is presented in Table 8-1. QST will provide
charts presenting this data for your approval in the Draft Final EE/CA Report.

COMMENT 35: Section 3.6.2.2:

Please explain why the density estimates per sector from SiteStats was not used.

Camp Croft Preliminary Draft EE/CA Comment Responses
07/15/97
Page 1




RESPONSE 5:

For Sectors in OOU 10 and 11, no actual UXO items were found. There was no UXO density
calculated from the SiteStats mode!. The densities had to be inferred from other site data.

The SiteStats densities for OOU 12A could not be used because of the variability of the grid
sizes within this operable unit. The OECert model can be used to calculate the densities only
if the grid sizes are consistent.

Even though one UXO item was found at OOU 12B, SiteStats predicted zero UXOs per acre
for the entire area. In our judgement the SiteStats estimate was too low and we therefore used
the number of predicted UXOs per grid from the GridStats data to calculate the estimated
density per acre and averaged each grid to get an estimated density for the entire area..

COMMENT 6: Section 3.6.2.2.1.1:

Please quote the rationale for the assumption that only 1% of total park visitors visit these
sectors, and why 10% of golfers go into these areas.

RESPONSE 6:

Based on discussions with Park personnel, QST estimated that over 90 percent of the park
visitors go to the park specifically to visit the lakes, the pool area, picnic areas, camping areas,
the hiking trails and/or the horse trails. People generally stay within the confines of the
prepared areas in order to limit exposure potential to dangerous plants and other situations.
Park visitors seldom stop to hike into unmarked areas off the main roads or deeper into the
wooded areas. QST has evaluated each of the OOU Sector locations along with the knowledge
of the high use areas and has made a best engineering judgement that of the remaining 10% of
the visitors, 10% of those (1% of the total visitors to the park), might find themselves in the
vicinity of the OOU Sectors discussed in the report.

Based on the configuration of the Cotton Country Club Golf Course, QST estimated that 1 out
of 10 golfers that go to the course will hit a ball into the nearby woods or into an undisturbed
wooded area at least once during their visit. The UXOs are suspected to be in areas not
disturbed by course construction and maintenance. Most of the area within the golf course has
been recently disturbed. QST would be happy to discuss any additional data you may have
which may enhance our estimate.

COMMENT 7: Section 3.6.2.3.1:

Please rewrite the first sentence. OECert does predict yearly exposures but it also predicts
daily exposures, monthly exposures, exposure per individual, exposures per activity, exposures
per person per visit, exposures per person per visit per activity, etc. There are a number of
predictive statistics developed by OECert.

RESPONSE 7:
The first sentence has been revised to reflect all parameters estimated by the OECert model.
Camp Croft Preliminary Draft EEACA Comment Responses
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COMMENT 8: General:
Tables should be placed in the body of the work. The report is exceedingly difficult to follow.

RESPONSE 8:
We will discuss this change with the USAESCH project manager to determine his preference.

COMMENT 9: General:
The cost of suggested risk reduction alternatives and the expected risk reductions should be
included in a table somewhere in the report.

RESPONSE 9:
The cost and expected isk Reduction are included in Table 8-1. We have changed the text in
Section 8.0 to include a description of Table 8-1.

COMMENT 10; General:

There is no risk report. The contractor should provide a risk report IAW and HNC SOP for
OECert. It is impossible to determine what the proper risk reduction alternative should be
without a properly developed risk report.

RESPONSE 10:

QST was scoped to run the OECert model and include the results in the EE/CA report. A
separate report was not produced as our budget for the OECert model was reduced during
negotiations. QST has reviewed several OECert Reports and included all the pertinent data,
including the input and output values, into EE/CA report.

COMMENT 11; Section 8.1:

Please explain the difference between the total expected annual exposure (TEAE) and the
Estimated Risk Reduction. OECert gives the number of exposures per risk reduction
alternative. Is the estimated risk reduction simply one number subtracted from another in
OECert?

RESPONSE }1:

ESE has revised the text in Section 8.1 to provide a clearer description of the process and
clarify the descriptions of the terms used. The title of Table 3-5 had been revised to “Total
Expected Annual Exposures (TEAE)”. A definition of the TEAE has been included at the
bottom of the table. Table 8-2 has been added to provide the calculations and definition of the
Estimated Expected Annual Exposures.

Camp Croft Preliminary Draft EE/CA Comment Responses
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COMMENT 12; Section 8.1.1:
The effectiveness of institutional controls for QE sites (particularly FUDS sites) has never been .
mathematically modeled to my knowledge. The Quantitech assumption of no impact was

provided by the Government during the development of OECert. If the contractor has a

model, please provide it for evaluation for use at other sites.

RESPONSE 12:

The reference to Quantitech regarding assumption of the impact of institutional controls will be
deleted. QST does not have a model to evaluate institutional controls. However, using our
best engineering judgement at this site, we would expect a minimum of 50% risk reduction if
the institutional controls are properly implemented and maintained.

COMMENT 13: Section 8.1.2:

Please explain why OECert did not provide a total expected annual exposures for alternative 4.
That is the purpose of OECert. Please explain why the computer program is wrong. Also,
please explain why Earth Science has not contacted the HNC risk manager prior to the draft
stage to discuss any problems they have had with the risk tools.

RESPONSE 13:

QST prepared the OECert analysis by in-putting the data in accordance with the SOP provided

by the USAESCH project manager. Due to the tight schedule, it was necessary to prepare the

OECert to show the HNC Risk Manager how we planned to proceed, then revise it according

to his comments after a review meeting. The report is still in the draft stages and we hope to .
get input prior to the draft final.

COMMENT 14: General:
This was the most difficult EE/CA T have yet evaluated. Please put the tables and charts in the

body of the work to make evaluation of the results easier.

RESPONSE 14:

The report was prepared following the same general outline and presentation as with previous
EE/CA reports which were approved by the USAESCH project managers. Tables and Figures
will be inserted and revised as directed by the USAESCH project manager. QST will make an
effort to clarify all problems with the text.

01597
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. McCowan

COMMENT 1:
The cost contained in the EE/CA show a realistic approach to each alternative.

RESPONSE 1:
No response required. Thank you.

COMMENT 2:

The cost for each alternative appears to be in line with similar actions.

RESPONSE 2:
No response required. Thank you.

Camp Croft Preliminary Draft EE/CA Comment Responses
071597
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Mr. Sang

COMMENT 1; Para2.4.7:

Recommend that a summary table be created to summarize the results of the investigation.
The table should include the Sample Area, Grid Number, Size of the Grid, Number of
Anomalies, Number of Excavation, and OE/ORS founded. This table would be very useful.

RESPONSE 1:
A reference to Table 2-3 has been added in Paragraph 2.4.7.0.4 of the report. We have also
provided a description of the table in the paragraph. QST has provided the appropriate data

you have requested in Table 2-3.
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Lynn Helms

COMMENT 1; Para2.4.1.2:
a. Clarify "the final version of the WP... Approved on December 24, 1996." 1 recall this
approval using conditional based upon the compliance with comments that were

attached.
b. State when the comments attached to the Notice to Proceed were completely addressed.
RESPONSE 1:
a. The final revised version of the work plan was completed and discussed with the

project manager (Ms. Patti Berry), issued the notice to proceed on January 7, 1997
(Telephone conversation with Robert Momberger, QST project manager).

b. The comments were addressed on the replacement pages transmitted on 01/08/97. A
copy of the replacement pages are attached.

COMMENT 2: Para2.4.6.1:
The SOW does not specify this; please clarify.

RESPONSE 2:
QST has revised the sentence to read that the daily standard response checks are required in the
approved work plan.

COMMENT 3:; Para2.4.6.1.1, Para 2.4.9:
a. Clarify, "...Schonstedt flux-gate on equivalent type..

detenmmng equivalency.

"

. Specify the process for

b. Specify the process for determining the, "...exact location of any anomaly..." and how
this process is checked for quality.

RESPONSE 3:
a. The sentence was revised to reflect use of the Schonstedt GA72C flux gate

magnetometer as described in the work plan. No other magnetometer was used for
investigative purposes.
b. Paragraphs 2.4.6.1.2 and 2.4.6.1.3 have been added to respond to this comment.

COMMENT 4: Para2.4.6.2:
Provide electronic copies of survey data and maps as stated in para 10.3.1.2 of the SOW.

RESPONSE 4:
This data will be provided. As there was no delivery date specified in the SOW, QST

Camp Crofi Preliminary Draft EE/CA Comment Responses
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included the survey drawings in the work plan, for review prior to the submission of the final
data and maps. The electronic deliverables in item 10.3.1.2 are generally provided after the
hard copies have been reviewed and approved.

COMMENT 5: Para 2.4.9:
Describe the quality control of the: 1) geophysical survey; 2) digital data required in para
10.3.11.2 of the SOW,; and 3) mapping.

RESPONSE 35:

The quality control was described in the work plan. It has been previously determined by
USAESCH project managers that the report will not reiterate items that were in the work plan.
Upon the USAESCH PM approval, QST will insert sections dealing with the quality control
from the work plan to the report.

COMMENT 6; Para2.4.9.1:

QST states that, "calibration was completed on all field equipment...". Provide the calibration
procedures for each instrument, the periodicity requirement of each instrument, the required
skills to calibrate the instruments and the QC for the procedures.

RESPONSE 6:

All statements including the work “calibrations” will be revised to “Standard Checks” from
the report as calibrations were not performed. Standard checks were provided in a manner and
at a frequency as stated in the approved work plan.
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Tommy Hunt

COMMENT 1: Appendix B, Section 1:

"...to allow the rover to lock on five space vehicles for the term of the session.” What space
vehicles (i.e., old solid rocket tanks, pieces of the Gemini 12). How about a little more
professional language like "five satellites in the GPS Constellation”.

RESPONSE 1:

According to the survey subcontractor the Terminology “Space Vehicles” is universally
accepted by GPS operators and manufacturers. QST asked and the survey contractor rewrote
the sentence to read “ ...to allow the rover to receive signals from at least 3§ GPS Satellites
from within the GPS Constellation”.

COMMENT 2: General:

Ensure that CEHNC-ED-CS-D receives an electronic copy of all maps and survey data as
described in Para 8.5 and 10.3.1.2 in the original SOW for this action. This includes all data
submitted as part of Appendix 91B 92 - Location of Survey Data. The CRS files from the
Tripod Data Systems may be used at a future date for other control work on this project.

RESPONSE 2:

This data will be provided. As there was no delivery date in the SOW, QST was waiting for
the approval of the survey drawings presented in the report prior to the transmission of the
final data and maps.

COMMENT 3: Appendix B, Sheet 1:

There is a Survey Grid showing up in the middle of Lake Craig. I don't think we did any
work in the lake! Check your overlay registration. Secondly, why are we using old grad
sheets as the underlay. We fiew this job in 1995 and have a complete set of digital
orthophotographs of the complete site. These should be our primary control underlay sheets
Not the old quad sheets.

RESPONSE 3:
There are no grids in Lake Craig. Grid 19-1 is near, but not in Lake Craig. The use of the
digital orthophotographs has been incorporated into the Figures as requested.

COMMENT 4: Figure 2-3 and Figure 2-4:

As stated in the comment above why are we using the old quad sheet as the underlay for the
mapping information. We flew this job in 1995 and have a complete set of digital
orthophotographs of the complete site. These should be our primary control underlay sheets,
not the old quad sheets.
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RESPONSE 4:

See response to Comment number 3 (above).

COMMENT 5: Figures 3-1 through Figures 3-13:

Same as comment No. 5. These make pretty picture in color, but the pixel size is so large
when blown up, that they don't lend any relative information. The digital orthophotos are
available for loan from this office on CD ROM in 3 different flight scales for map and
drawing creation. Use the digital orthophotos for underlay detail.

RESPONSE 5:

See response to Comment number 3 (above).
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M. Slovak

COMMENT 1: Table of Contents:

Page numbering is not correct. One example of this is the entry for paragraph 2.4.4,
Sampling Grid Selection, which lists page 2-15. The correct page for this entry is page 2-16.
Recommend the contractor review the document and ensure that the page numbering is correct.

RESPONSE 1:

All incorrect numbering within the table of contents has been corrected.

COMMENT 2: Page 2-17, Para2.4.6.1: _

This paragraph describes the test source used and refers to the USACE SOW. In the SOW in
Appendix A, there is no mention of the test source to be used. Contractor should include the
complete SOW that pertains to this EE/CA in their report.

RESPONSE 2:

The reference to the Standard Checks performed in the field should have been the approved
work plan not the SOW. The reference to the SOW has been deleted and changed to
reference the approved work plan.

COMMENT 3: Page 2-17, Para 2.4.6.2:

Per the GridStats/SiteStats SOP, only the total flagged anomalies for the entire grid are to be
counted, not the anomalies for each survey lane of that grid. Recommend that the contractor
follow the procedures in the GridStats/SiteStats SOP.

RESPONSE 3:

A survey lane is a portion of the survey grid. The total number of anomalies from each grid
was determined by counting the total number of anomalies from each survey lane and adding
the sum from each lane with subsequent lanes in a given grid to obtain a total number of
anomalies for that grid. The total number of anomalies from the entire grid was also presented
on the site map. The text has been revised to include the total number of anomalies from each
grid.

COMMENT 4: Page 2-17, Para 2.4.6.3:
GridStats divides the grid into "32" subgrids, not "36" subgrids. Recommend that the
contractor correct this paragraph to reflect the correct amount of subgrids.

RESPONSE 4:

Noted. Correction has been made.
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COMMENT 5: Page 2-77, Para 2.6:
Paragraph should be labeled "SiteStats/Grid Stats” not just "SiteStats". The SiteStats program .
selects the grids to be sampled, while the GridStats program is used to collect the data for

those selected grids. Recommend contractor use the proper terminology.

RESPONSE 5:

Nonconcur. As stated in the work plan and due to schedule and budgetary constraints, QST
was not able to run SiteStats to determine the number of grids and the grid locations to be
sampled for each sampling area. The SiteStats program was run only to determine the alpha
and beta values along with the UXO density for the OECert program.

COMMENT 6: Appendix E:

"SiteStats Data” should be labeled "SiteStats/GridStats Data”. Also, no electronic survey data
(3.5" Disk) is included for SiteStats/GridStats Data. It is this electronic data that shows what
subgrids had UXO items, UXO scrap, no anomalies, etc. Recommend the contractor include
this electronic data in the report.

RESPONSE 6:
See response to Comment Number 5. There was no specific requirement to provide
SiteStats/GridStats data in our scope of work.
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| Environmental
Science &
Engineering, Inc.

April 3, 1997

U.S. Army Engineering and Support Center, Huntsville
4820 University Square
Huntsvilie, AL 35816-1822

ATIN: CEHNC-PM-OT, Project Management
Mr. Karl Blankinship, Project Manager

RE: Task 6 - Ordnance and Explosives Cost-Effectiveness Risk Tool {OECert) Program; Additional
Work for the Engineering Evaluation/Cost Analysis (EE/CA) at the Former Camp Croft;
Contract No. DACA87-92-D-0018, Delivery Order No. 0028
ESE Document No. 3195165G-0500-3100-97-04-03-01

Bob Momberger talked with Arkic Fanning (USAESCH) today regarding ESE’s Scope-of-Work to
perform the OECert analysis of the Former Camp Croft field data. Mr. Fanning informed Bob that
there is a USAESCH requirement that the OECert analysis must be reviewed and signed off by a
project technical manager (TM) that has both an engineering degree (with PE?) and an advanced
degree in statistics with experience in operations research (OR). We planned to have Mary Bumett of
ESE’s Risk Assessment Department, who has a Masters in Statistics and OR experience, to manage
the OECert task. The OFCert analysis will also be reviewed by Ms. Claire Marcussen, ESE’s Risk
Assessment Department Manager, who has over 14 years experience with risk analyses.

ESE was unaware of the OECert review requirements at the time of the cost negotiations for the
OECert task that was awarded to ESE on November 30, 1996. Hf it is necessary to contract all or part
of this task to an outside consultant it will affect the project schedule and budget. T am confident that
the Croft project team can complete the OECert analysis with appropriate guidance and review by
USAESCH.

Please advise me if the above USAESCH OECert requirement is applicable to this ESE Delivery
Order and what steps can be taken to resolve this issue. ESE appreciates the continued opportunity to
be of professional service to you, your staff, and USAESCH

Sincerely,

ENVIRONMENTAL SCIENCE & ENGINFERING, INC.,

David Moccia, P.E.
Project Director

pe: Robert Kinsley Momberger, P.G., Project Manager
DMM:RKM:srs

PO. Box 1703 Gainesville, FL. 32602-1703 Phone (904} 332-3318 Outside FL (800) 874-7872 Fax (904) 332-0507
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3.1.6.5 UXO Supervisor

UXO supervisors must have a minimum of 10 years combined contractor UXO and military EOD
experience with & minimum of 3 years active military EOD training and 7 years as a UXO
contractor. The UXO supervisor performs onsite duties, including locating UXO, site clearing,
equipment operation, UXO safety, and escort duties, as required. The UXO supervisor will serve
as a team leader and reports to the senior UXO supervisor.,

3.1.6.6 UXO Specialist

The UXO specialist must have a minimum of 3 years military EOD experience. The UXO
specialist performs onsite duties, including locating UXQO, equipment operation, UXO safety, and
escort duties, as required. The UXO specialist reports to the assigned team leader/UX0
supervisor.

3.1.6.7 UXO Service Support Specialist

The UXO service support specialist is trained in the use of UXO locator equipment, site clearing
techniques and equipment, UXO safety, and basic UXO recognition features. The UXO service
support specialist is at no time permitted to excavate or handle suspected or known OE/UXO
materials. The UXO service support specialist reports to the assigned team leadet/site supervisor.

3.1.7 Project Communication and Reports

Verbal (telephone) correspondence with the public or non-USACE governmental agencies and all
written correspondence will be documented and routed to the ESE project manager. All written
communications from USACE will be addressed to the ESE project manager. Incoming writtén
cornmunications will be annotated with the date received. Telephone communications between the
ESE field office and other parties will be recorded on USAESCH-approved ESE telephone
conversation or correspondence forms. The most critical correspondence is the documentation of
activities that stop work or require USAESCH SOW revisions.

3.1.7.1 The following communications will be documented in a chronological communications
log maintained by the ESE project manager:

e  Each and every occasion that OE/UXO is encountered,

e When work is stopped for safety reasons,

¢ Health and safety violations, and

e Personnel changes and reason for changes.

3.1.7.2 The ESE project manager for Delivery Order No. 0028 will be Robert Momberger,
P.G.; Gainesville, Florida. Correspondence concerning this delivery order is to be sent to:
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Mailing Address ippin
ESE ESE
P.O. Box 1703 14220 Newberry Road
Gainesville, FL 32602-1703 Gainesville, FL 32607

Telephone: (352) 333-3628
Aun: Mr. R. Momberger, P.G.

3.1.8 Project Work Schedule

The project schedule was initiated with the Notice to Proceed date of March 30, 1995, and ends
with the technical completion of the Final Action Memorandum on May 9, 1997. The current
overall schedule is presented chronologically with major milestones in Appendix B to this WP.
The actual technical completion date will depend on the approved number of sampling sites and
the possible addition of the preparation of the EE/CA Action Memorandum to the current SOW.

3.1.8.1 A milestone that could potentially alter this schedule is the receipt of rights-of-entry
(entry permission) for several proposed sampling sites at the former CCATF. These sites exist
within the boundaries of the former CCATF but are located outside the current Croft State Park
boundary. To maintain the project schedule, these rights-of-entry must be received in a timely
manner. The USACE, Charleston District will be responsible for obtaining rights-of-entry.

3.1.8.2 The ESE site manager, OES site supervisor, and SSHO/QCS will be onsite during the
EE/CA sampling, estimated to be 5 to 6 weeks. This management team will supervise and
manage the efforts of two UXO teams, each consisting of four people. Each team will be
responsible for completing brush clearing, magnetometer surveys and flagging of anomalies,
excavating anomalies, and disposing of OE/UXO. Based on an estimated average of three grids
per day per team for clearing, surveying, and excavation, and an estimated total of 183 sampling

grids, it is estimated that clearing, surveying, and excavation of anomalies will require
approximately 31 working days or 8 weeks (basis: 40 hour, 4-day work week). This estimate is
based on an average and will depend on the degree of clearing required and the number of
anomalies excavated. The number and location of anomalies to be excavated will be established in
the field as the magnetometer surveys are completed,

3.1.8.3 Project management activities will occur frequently throughout the project period. These
activities will include monthly progress reports, periodic project meetings, and other non-specified
activities.
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3.5.2.5 Site survey activities will be conducted during the geophysical investigation. EEG survey
personnel, accompanied by a UXO qualified person, will follow behind the geophysical
investigation team and survey the site corners.

3.5.2.6 Site survey activities will include establishing NADS3 coordinates of site corner stakes
by approved survey methods. The sampling site location will be surveyed to the nearest
benchmark or permanent monument, and the grid locations will be determined by hand-held GPS
methods. However, due to the thick brush and trees and heavy foliage over the majority of sites,
conventional survey methods may be employed. All activities will be conducted in accordance
with the SSHP and the Demolition/Disposal SOP (Appendix E).

3.5.2.7 The coordinate system used for the land survey activities will be the state plane
coordinate system referenced to NADS83. A control network is required to merge the relative
positions of individual survey data and related sampling site features information. A primary land
survey control point for each EE/CA sampling site will be identified and marked by the land
surveyor. Secondary control points will be the corner reference points-established at each EE/CA
sampling site. The grid location data will be placed on maps prpoduced using Intergraph
Microstation and in a relational database with the grid survey data.

3.5.3 Site Clearing

Because most sampling sites are heavily vegetated, it is anticipated that most of the total sampling
site acreage will require some degree of clearing prior to conducting geophysical surveys. Site
clearing operations will be completed prior to startup of activities at each sampling site to avoid
time delays. Two teams will be scheduled to complete clearing efforts at designated sampling -
sites, prior to scheduled geophysical survey efforts. Each site clearing and site investigation team
will consist of one UXO supervisor, two UXO specialists, and one UXO service support
specialist. One senior UXO supervisor will supervise and manage the field investigation teams.

3.5.3.1 Tree Removal

Trees (3 inches in diameter and smaller) will be removed on a case-by-case basis and only as
required to accomplish the tasks outlined in the SOW. A botanist and/or biologist familiar with
the species found in Croft State Park will be onsite prior to the location of grids to assist in the
identification of protected species. The botanist will identify areas of protected tree populations.

3.5.3.1.1 During the investigations, trees requiring removal will be cut with chain saws. The tree
will be sectioned, if necessary, to remove it from the immediate area, so that it does not interfere
with OE detection or survey activities. If trees larger than 3 inches in diameter are determined to

impact the investigation, ESE will advise USAESCH and SCDPRT. No further site action will be
taken without full coordination and approval of USAESCH and SCDPRT.
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3.5.3.2 Brush Cutting

Brush clearance wilt be accomplished with gas-powered string trimmers with saw blade
attachments and ditch axes. The brush will be cut to a height of no greater than 6 inches above
ground surface to eliminate interferences with OE sampling operations.

3.5.3.3 Grass Cutting

If encountered, grass will be cleared using a gas-powered string trimmer with a saw blade or line
attachment. The grass will be cut to a height of no greater than 6 inches above ground surface to
eliminate interferences with OE sampling operations. If possible, other equipment, such as a bush
hog, may be used to clear grass upon approval by USAESCH.

3.5.4 Geophysical Survey Procedures

This section describes standard practices and procedures for collecting, processing, and
controlling the data associated with OE geophysical surveys at each of the sampling sites. The
data obtained during this investigation will be input into a statistical program (GridStats and
SiteStats).

3.5.4.0.1 The geophysical survey techniques to be used at the former CCATF incorporate a
hand-held magnetometer and flagging (mag & flag). Use of any other technique may require
SOW amendment and modifications of project budget and schedule. Features of this technique are

described in Appendix F.

3.5.4.1 Geophysical Survey

The geophysical survey will be conducted using a Schonstedt GA-72 Cd flux-gate magnetometer.
A description of the analysis leading to the choice of geophysical equipment to be used is
described in the Equipment Plan (Appendix F). The equipment response will be checked daily and
at cach grid prior to use to verify the equipment is working properly. The sole purpose of the
magnetometer is to obtain anomaly locations for mag & flag operations,

3.5.4.1,1 Standard Response Checks

The standard response of the magnetometer will be checked daily using two methods. A 60-mm
projectile or equivalent will be buried 2 to 3 ft-bgs. The instrument will be checked each morning
to verify the ability of the instrument to detect the object.

3.5.4.1.1.1 Subsequently, a standard test will be performed at each grid site to determine the
ability of the instrument to detect a metallic object in a standard testing apparatus. The standard
testing apparatus will consist of a 3-ft-long, 2-inch diameter PVC pipe filled with compacted soil.
An iron nail or small piece of iron will be placed in one end of the testing apparatus prior to
capping. A mark will be placed on the PVC with indelible ink at the nail, at 1 ft, at 2 ft, and at a
point on the opposite end cap.
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3.5.4.1.1.2 The testing apparatus will be laid on the ground within the grid at a location where

. no magnetic anomalies are detected. The magnetometer response will be tested by holding the
instrument perpendicular over the marks previously placed on the apparatus. The response at 3-ft
will be tested at the end farthest away from the source by holding the testing apparatus
perpendicular 1o the ground and placing the magnetometer on the mark on the end cap in line
with the apparatus. The magnetometer unit number and the results of the standard response check
will be recorded in the field logbook either by noting the response level at each marked location
on the testing apparatus or by noting a response was detected. If there is a marked decrease in the
response levels from a previous response check of an individual unit, the batteries will be changed
and the unit retested. If the source of the problem is not found, the magnetometer will be taken
out of service until a standard response is attained (after repair).

3.5.4.1.2 Other Geophysical Equipment

If problems arise that result in proving the survey method to be ineffective or incapable of
providing the required data quality and resolution, the site may require resurveying using other
approved portable magnetometer methods. Onsite trials may be required before the final decision
can be made as to which method will perform best at a particular site.

3.5.4.2 Mag and Flag Procedures
The field team will subdivide each sample grid into parallel sensor survey lanes approximately
. S ft apart. The lanes will be marked with a rope, paint, or other device. The magnetometer
operator (technician) will walk the survey line assuring the magnetometer probe covers the entire
area within the two ropes marking the lane. The magnetometer probe will be held at a constant:,
height of no more than 6-inches above the ground over entire survey lane, The technician will
walk at a speed that will provide complete coverage of the site (i.e. less than 1 ft between
magnetometer passes).

3.5.4.2.1 The technician will stop his survey at each anomaly encountered to determine the extent
of the anomaly and Jocation. A small surveyor’s flag will be placed in the ground at the exact
location of each detected anomaly. After each lane is surveyed, the total number of anomalies
encountered on that lane will be caiculated and recorded on the survey map. Upon completion of
the grids, the total number of anomalies detected will be calculated and recorded on the map and
in the field log books. This number is critical for the GridStats calculations.

3.5.4.2.2 The locations of all surface and buried UXO and significant UXO fragments
encountered during the investigation will be identified on the geophysical investigation map.
These items will be identified and their condition determined. These data will be included as
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comments on the map. Also included as comments on the map will be an identification of the type
of ORS found (i.e., 4.2-inch mortar frag).

3.5.5 Access and Excavation

Access to and excavation of OE items will be completed only after a 200-ft exclusion zone is
established and all preparatory actions required in the Demolition/Disposal SOP (Appendix E) are
completed. Once a UXO is identified, the exclusion zone will be adjusted to meet the
fragmentation distance for the particular UXO.

3.5.5.1 Access to suspect subsurface OE targets will be granted to perform identification and to
determine the need for detonation. All access activities will be performed by the UXO specialist
under the direct supervision of the UXO supervisor. Qnly UXO qualified personne! will be
allowed to perform UXO access procedures.

3.5.5.2 Manual or equipment methods (e.g., hand tools) as specified in the Demolition/Disposal
SOP (Appendix E) will be used to perform all excavation activities. Soil removed from the
disposal area will be stockpiled in the immediate area for later backfilling of excavations.

3.5.5.3 If circumnstances allow, photographs of the unearthed OE item may be taken for
documentation purposes prior to in-place detonation.

3.5.5.4 If UXO items are confirmed and the situation precludes detonating the UXO item
in-place, the USAESCH safety representative will be notified.

3.5.6 Field Data Analysis

Data collected in the field during the grid investigation will be entered into the GridStats and
SiteStats computer programs {developed by Quantitech) to determine when a statistically
significant number of samples have been collected at each grid site. The management of these data
is described in Section 3.4 of this WP.

3.5.6.1 The GridStats program will randomly choose 1 of 100 previousty prepared sampling
sequence lists containing a random selection of the 36 equivalent area subgrids. The approximate
location of each subgrid will be located in the field and one anomaly from cach selected subgrid
will be excavated to a depth of no more than 4 ft or until the anomaly has been recovered.

3.5.6.2 The results of the excavation will be entered into the GridStats program in the order of
sample collection. Each surface UXO, subsurface UXO, ORS, and each false positive detected
during the investigation will be identified and logged into the program. The program will indicate
when a statistically significant number of sampies have been collected to characterize each grid. If
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4.0 QC PLAN

The QC Plan described in this section will be used for all work performed during completion of
the EE/CA activities at the former CCATF. The site-specific QT system was designed to manage,
control, and document performance of work efforts in accordance with the USAESCH SOW. The
QC Plan will achieve the following objectives:
¢ Ensure USAESCH notifications as required by the USAESCH SOW,
e Document the quality of work efforts via audits and independent staff reviews of
deliverables,
¢ Ensure the proper use of explosives and procedures,
e Ensure the development of an appropriate ordnance accountability ledger and appropriate
OE scrap chain-of-custody and disposal,
¢ Ensure data integrity through implementation of data management QC procedures, and
e Ensure data precision through implementation of field equipment standard response
checks and use procedures.

4.1 Overall QC Management

The overall site QC responsibilities will be under the management of the ESE project manager.
The QA manager will be provided by Osiris Incorporated (a small business, QA/QC specialty
company). The ESE site manager will report all QC actions to the QA manager. The OES
SM/QAM is responsible for the QC of subcontractor OE/UXO operations. The responsibilities
and qualifications of all QC roles are provided in Section 3.0 of this WP. ;
4.1.1 The ESE and OES project managers will have overall responsibility for assigning QC
responsibilities and ensuring that QC programs are implemented in accordance with the
USAESCH SOW.

4.2 Field Investigation QC Management

4.2.1 Overall Field QC Management

Safety and heatth QC procedures as established in the SSHP will be the responsibility of the ESE
site manager with primary implementation by the designated SSHO/QCS. Overall field QC
management will be provided by the UXO subcontractor site QA manager.

4.2.2 SSHO/QCS

The SSHO/QCS will not be directly involved in the UXO operations but will perform as the site
safety officer. The SSHO/QCS will advise the site supervisor on all QC matters. Daily QC audits
of documentation, work in progress, and monitoring will be conducted and recorded in the QC
activity log.
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4.2.3 Other QC Responsibilities
All project field team personnel are responsible for performing their QC functions as outlined in
this section. '

4.2.4 Field Data Management QC

The site supervisor is the onsite field data manager and will be responsible for tabulating ail data
collected or produced by geophysical survey teams and placing the data under the custody and
control of the project data management system.

4.2.5 Equipment Standard Response QC

Equipment standard response checks will be supervised by the SSHO/QCS and recorded in the
daily logbook. Standard response checks will be completed on all field equipment by using the
manufacturer’s standard response procedures or use-specific equipment check program.
Equipment standard response checks will be completed on the prescribed schedule, and the
standard response results will be recorded in the daily field logbook.

4.2.5.1 Equipment Standard Response Procedures

Measurement equipment used onsite will be checked daily for operational reliability and standard
response, prior to use at the site. Before beginning geophysical surface searches, source materials
will be used to verify the equipment’s accuracy. Records of these equipment checks will be
maintained in the QC activity log. If equipment field checks indicate that any piece of equipment
is not operating correctly and field repair cannot be made, the equipment will be tagged and
removed from service. The site supervisor will be notified and a request for replacement
equipment will be expedited. Replacement equipment will meet the same specifications for
accuracy and sensitivity as the equipment removed from service.

4.2.5.1.1 Instrument check-out and standard response checks will be the responsibility of the
UXO subcontractor site SSHO/QCS. All equipment used onsite will be dedicated to the project
until completion. The designated site SSHO/QCS is responsible for checking and recording the
operational condition of all equipment daily. An equipment standard response check will be
performed each day and recorded in the field notebook.

4.3 Field Investigation Documentation

4.3.1 Daily Field Activity Records

Field activity logbooks will be maintained daily, if applicable, and all entries will be recorded in
ink. All personnel will use bound and numbered field logbooks with consecutively numbered
pages. The following logs will be maintained.
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4.3.1.1
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Daily Activity Log

Date and recorder of field information;

Start and end time of work activities including breaks, Junch, and down times;
Visitors;

Weather conditions;

Relevant events;

Important phone calls;

Changes from approved or planned work instructions; and

Signature of the ESE site manager indicating concurrence.

Safety Log

Date and recorder of log,

Tailgate safety briefing (time conducted and by whom),
Weather conditions,

Significant site events relating to safety,

Accidents,

Stop work due to safety,

Safety audits, and

Signature of the ESE site manager indicating concurrence.

Training Log

Date and recorder of log;

Nature of training (personnel will complete the ESE and the UXO documentation of ¢,
training form);

Visitor training; and

Signature of both the ESE and UXO subcontractor site managers, indicating concurrence.

4.3.1.4 QC Activity Log

Date and recorder of log;

Equipment standard response checks;

Equipment monitoring results;

QC audits;

Nonconformance reports; and

Signature of the ESE site manager and the site supervisor, indicating concurrence.
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4.3.1.§ Ordnance Accountability Log
¢ Date and recorder of log;
Assigned identification number;
Type, condition, and location,
Disposition; and
Signature of the ESE site manager and the site supervisor, indicating concurrence.

4.3.2 Photographic Records

Photographic records, in addition to the required site videotape, will be maintained by site
personnel. Significant activities will be documented by 35-mm color prints and/or by videotape.
Photographic records will be used to supplement information recorded in the daily activity logs,
including photographs of equipment prior to use, typical ordnance items, and the condition of
sites prior, during, and after any activity. Photographs will be maintained in a photograph
logbook with appropriate labels identifying the negative and a complete description of the
photograph subject.

4.3.3 Working Map

Working maps or sketches of the sampling sites will be used 1o document ordnance Jocations
during excavation and removal activities. As UXO is located and identified, the assigned
technician will record (on the working map) the location and corresponding log entry number in
the Ordnance Accountability Log. If a large number of OE/UXO items are found, such as a burial
site, the area will be marked on the working map along with the total number of OE/UXO items
found at that site.

4.3.4 Records Of Inert Ordnance Items

Inert ordnance items and nonhazardous scrap will be disposed of through a Jocal civilian scrap
yard at no cost to the government. Appropriate documentation will be obtained from the scrap
dealer as instructed by USAESCH.

4.3.4.1 ESE will prepare a certificate 1o be signed by the site supervisor. The certificate will
state the following:
I certify that the property listed hereon has been inspected by me, and, to the best of my
knowledge, contains no items of a dangerous nature.

Date:

Site Superviser
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CFR
CIH
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DOD
DOT
EOD
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°F
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HAZWOQPER
HEPA
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NEC
NESC
NIOSH
OE
OES
OHP
OHS
OSHA
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POL
PPE
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LIST OF ACRONYMS AND ABBREVIATIONS

Advanced Life Saving

American National Standards Institute

complete blood count

Code of Federal Regulations

Certified Industrial Hygienist

cardiopulmonary resuscitation

Corporate Safety and Health Program

chemical warfare material

degrees Celsius

U.S. Department of Defense

Department of Transportation

explosive ordnance disposal

Environmental Science & Engineering, Inc.
degrees Fahrenheit

Factory Mutual Engineering Corp.

foot

gallon

ground fault circuit interrupter

Hazardous Waste Operations and Emergency Response
high-efficiency particulate air

hour

heart rate

industrial hygiene service

miles per hour

material safety data sheet

Nationa! Electric Code

National Electrical Safety Code _
National Institute of Occupational Safety and Health
ordnance and explosive waste
Ordnance/Explosives Environmental Services, A Division of ATI
occupational health program

occupational health services

Occupational Safety and Health Administration
oral temperature

ounce

petroleum, oil, and lubricant

personal protective equipment

standard operating procedure

scope (statement) of work
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UL
USAESCH
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UXxo
WBGT
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WWII
WZ
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site safety and health officer

site safety and health plan
support zone

thresheld limit value
time-weighted average
Underwriters Laboratory

U.S. Amy Engineering and Support Center, Huntsville
U.S. Amy Technical Escort Unit
ultraviolet

unexploded ordnance

wet bulb, dry globe temperature
work plan

World War II

Work Zone
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1.0 INTRODUCTION

1.1 PURPOSE/OBJECTIVES

This Site Safety and Health Plan (SSHP) has been prepared by Environmental Science &
Engineering, Inc. (ESE) and Ordnance/Explosives Environmental Services (OES), a Division
of ATI, and is designed to anticipate, identify, evaluate, and control safety and heaith
hazards which may be encountered during this engineering evaluation/cost analysis (EE/CA)
study at the former Camp Croft Army Training Facility (CCATF), near Spartanburg, South
Carolina. This SSHP also describes the response procedures that will be implemented if an
emergency arises during the conduct of the site tasks outlined in this document and the Work
Plan (WP). All project activities shall be performed in accordance with this SSHP and the
references listed in Section 1.2. Where the word "shall” is used, the provisions of this plan
are mandatory.

1.1.1 The levels of personal protection and the procedures specified in this plan are based
on the best available information from reference documents and current site data. These
recommendations represent the minimum health and safety requirements to be observed by
all personnel engaged in this project. Unforeseeable site conditions or changes in the Scope
of Work (SOW) may warrant a reassessment of protection levels and controls stated. All
adjustments to the SSHP must have prior approval by the USAESCH and ESE.

1.1.2 All ESE, OES, and other subcontractor personnel involved in this project shall read
this document carefully, understand and comply with it, and complete the SSHP B
acknowledgement form prior to the start of work. All onsite personnel shall follow the
designated safety and health procedures, be alert to the hazards associated with working
onsite, and exercise reasonable caution at all times.

1.1.3 Unexploded ordnance (UXO) and hazardous waste pose a serious safety and health
problem that endangers human and animal life and environmental quality. The regulations
and guidelines listed in Section 1.2 provide employers and employees with information on
the potential for injury and illness resulting from hazardous waste operations.

1.2 ATION EL

The safety and health of onsite personnel and the local community will be ensured by
following all applicable requirements and regulations listed in the following publications:
1.  Occupational Safety and Health Administration (OSHA) General Industry
Standards, 29 Code of Federal Regulations (CFR) 1910;
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2.  OSHA Construction Standards, 29 CFR 1926;

3. USAESCH EM 385-1-1;

4.  ESE Corporate Health and Safety Program (CHSP);

5.  Army Regulation (AR) 385-40 (with USAESCH Supplement 1), Accident
Reporting and Records;

6.  U.S. Environmental Protection Agency (EPA) Hazardous Waste Management,
40 CFR 260-276, latest edition; and

7.  Engincering Regulation (ER) 385-1-92, Safety and Occupational Health
Document Requirements for Hazardous, Toxic, and Radioactive Waste (HTRW)
and Ordnance and Explosive (OEW) Activities, 18 March 1994.

8.  OES Corporate Safety and Health Program (CSHP).

1.3 REFERENCES

In addition to the publications and regulations previously listed, the following documents
were used as reference material in the preparation of this document:

1.

U.S. Department of Defense (DOD) 4145.26-M, Contractors’ Safety Manual
for Ammunition and Explosives;

Occupational Safety and Health Guidance for Hazardous Waste Site Activities,
U.S. Department of Health and Human Services, National Institute of
Occupational Safety and Health (NIOSH), October 1985; and

Threshold Limit Values and Biological Exposure Indices for 1993 and for 1993
through 1996, American Conference of Governmental Industrial Hygienists
(ACGIH), 1993.
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5. Site personnel with a known hypersensitivity to stinging insects will keep required
emergency medication on or near their person at all times.

11.10.5 BITING INSECTS

Many types of biting insects such as mosquitos, flies and fleas may be encountered onsite. The use of
insect repelients will be encouraged by the OES SSHO/QCS if deemed necessary. The biting insects
of greatest concern are spiders, especially the black widow and the brown recluse, because of the
significant adverse heath effects their bites can cause.

11.10.5.1 The black widow is a coal-black bulbous spider 3/4 to 1 1/2 inches in length, with a bright
red hour-glass on the under side of the abdomen. The black widow is usually found in dark, moist
locations, especially under rocks and rotting logs and may even be found in outdoor toilets where they
inhabit the underside of the seat. Victims of a black widow bite may exhibit the following signs or
symptoms:
1. Sensation of pinprick or minor burning at the time of the bite;
2. Appearance of small punctures (but sometimes none are visible); and
3. After 15 to 60 minutes, intense pain is felt at the site of the bite, which spreads quickly
and is followed by profuse sweating, rigid abdominal muscles, muscle spasms,
breathing difficulty, slurred speech, poor coordination, dilated pupils, and generalized
swelling of the face and extremities.

11.10.5.2 The brown recluse is brownish to tan in color, rather flat, and 1/2 to 5/8 inches long with
a dark brown violin shape on the underside. It may be found in trees or in dark locations. Victims of
a brown recluse bite may exhibit the following signs or symptoms:
1. Blistering at the site of the bite, followed by a local burning at the site 30 to 60
minutes after the bite;
2. Formation of a large, red, swollen, pustulating lesion with a bull’s-eye appearance;
3. Systemic affects such as a generalized rash, joint pain, chills, fever, nausea, and
vomiting; and
4, Possibly severe pain after 8 hours, with the onset of tissue necrosis.

11.10.5.3 There is no effective first aid treatment for either of these bites. Except for very young,
very old, or weak victims, these spider bites are not considered to be life threatening. However,
medical treatment must be sought to reduce the extent of damage caused by the injected toxins,

11.10.5.4 1If either of these spiders are suspected or known to be onsite, the OES SSHO/QCS will
brief the site personne! as to the identification and avoidance of the spiders. As with stinging insects,
site personnel should report to the OES SSHO/QCS if they locate either of these spiders onsite or
notice any type of bite while involved in site activities.
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11.10.6 HANTAVIRUS

Hantavirus is a disease spread primarily from infected rodent urine, feces, and saliva. To prevent
worker exposure to this disease, enclosed workplaces (to include storage magazines) shall be
constructed and maintained, so far as reasonably practical, to prevent the entrance or harborage of .
rodents. Initially, symptoms are flu-like, such as fever, chills, body aches, or troubled breathing.
These symptoms may progress to life-threatening respiratory distress. Areas with evidence of rodent
activity should be thoroughly cleaned in a manner that limits the potential for the dirt or dust from
becoming airborne. General-purpose houschold disinfectant kills the hantavirus. Dead rodents, rodent
nests, droppings, and other items that may have been tainted should be sprayed with disinfectant
solution and the disinfected materials double bagged, labeled as infectious, and disposed of properly.
Protective equipment for persons who may be exposed include coveralls (disposable if possible),
rubber boots, rubber gloves, nonvented goggles, and a respirator with high-efficiency particulate air
(HEPA) filter. Equipment should be decontaminated on removal. Workers who develop symptoms of
the Hantavirus within 45 days of the last potential exposure should seek immediate medica! attention.

11.11 UXO/OF
UXO/OE may be present and located during site activities. If UXO is located onsite, its location will

be marked, and the onsite government representative will be notified of the presence of the UXO. All
UXO-qualified personnel will follow the SWPs listed in Section 3.0 of the WP, and all
non-UXO-qualified personnel will comply with the following SWPs:.
1. Non-UXO qualified personnel will receive site-specific UXO recognition training prior
to participation in site activities;
2. No soii-penetrating activities will be allowed without the area first being cleared by
UXO-qualified personnel;
3. Non-UXO qualified personnel will be escorted onsite by UXO qualified personnel, until .
such time as the area is cleared;
4,  Once an area has been cleared and flagged, non-UXO qualified personnel may perform
duties in the area unescorted but shall not leave the cleared area unescorted; "
5. No excavation or soil-penetrating activities will be conducted in an area unless
previously cleared by UXO/OE-qualified personnel; and
6. Non-UXO qualified personnel will not touch or disturb any object which could
potentially be UXO/OE related and will immediately notify the nearest UXO-qualified
person of the presence of the object.

11,11.1 TRANSPORTATION OF UXO/OE

All motor vehicles used in the transport of UXO/OE will be maintained and all operators will be
trained in accordance with the OES Motor Vehicle Safety Program. At least two properly rated fire
extinguishers are required to be mounted on the vehicle for flammable cargoes to inciude UXO/QE.
Explosive placards will be mounted on all four sides of the transporting vehicle. The load shall be
distributed, choked, tied down, or secured to prevent movement while in transit. All UXQ/QE
materials being prepared for transport will be handled in accordance with USAESCH's Safety
Concepts and Basic Considerations for Unexploded Explosive Ordnance (UXO) (Appendix C of WP).

11.11.1.1 Operators of vehicles transporting personnel, explosives, flammable, or toxic substances
shall stop at railroad crossings or drawbridges and shall not proceed until the course is clear. A stop
shall not be required at a streetcar crossing within a business or residential district; at a railroad grade .

P/FUDS/CROFT3/WPAPPD .54
0107497 D-54




* crossing or drawbridge protected by a watchperson, traffic officer, or by a traffic signal indicating
approaching vehicles may proceed.

11.11.1.2 No explosives, flammable materials (except normal fuel supply), or toxic substances shall
be transported in vehicles carrying personnel.

11.11.1.3 If base-ejection type projectiles must be transported to a disposal area or collection point,
the base shall be oriented to the rear of the vehicle and the projectile secured, in the event the ejection
charges function during transport.

11.11.1.4 If OE, with exposed hazardous filer (HE, etc.) must be moved to a disposal area, the item
shall be placed in a heavy duty conductive plastic bag to prevent migration of the hazardous filler.
Padding shall also be added to protect the exposed fill from heat, shock, and friction. An ideal
padding material is vermiculite, kitty litter, or sand.

11.11.1.5 Motor vehicles and material handling equipment used for transporting ammunition or
explosives must meet the following requirements:
1. Exhaust systems shall be kept in good mechanical repair at all times.
. Lighting systems shall be electric.
3. As a minimum, two Class 2A:10B:C-rated, portable fire extinguishers shall be mounted
on the vehicle outside of the cab, on the driver’s side.
4. Wheels of carriers must be choked and brakes set during loading and unloading.
5. No explosives or ammunition shall be loaded into or unloaded from motor vehicles
while their motors are running.

11.11.1.6 Motor vehicles and material handling equipment used to transport explosives shall be

inspected prior to use to determine that: ’
1. Fire extinguishers are filled and in good working order.

Electrical wiring is in good condition and properly attached.

Fuel tank and piping are secure and not leaking.

Brakes, steering, and other equipment are in good condition.

The exhaust system is not exposed to accumulations of grease, oil, gasoline, or other

fuels, and has ample clearance from fuel lines and other combustible materials.

v W

No more than two persons shall ride in a truck transporting explosives or ammunition, and no person
shall be allowed to ride in the trailer/bed. Vehicles shall not be refueled when carrying explosives.
Vehicles must be 100 ft from magazine or trailers containing explosives before refueling. All vehicles
used for transportation explosive materials will be cleaned of visible explosive contamination before
releasing the vehicles for other duties.

11.11.2 CWM

If CWM or suspected CWM is encountered, all work within 500 meters of the focation will cease, the
area will be evacuated, and USAESCH will be notified. Two UXO specialists will maintain security
on the item from an upwind location. The remainder of the field team will be posted on all access
routes to ensure no unauthorized personnel enter the site. This posture will be maintained until
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relieved by proper military authority (i.c., EOD Unit of U.S. Army Technical Escort Unit. ESE and
OES will render assistance as requested by USAESCH.

1112 COLD STRESS [

The affects experienced by site personnel when working in cold environments depend on many
environmental and personal factors, such as ambient air temperature, wind speed, duration of
exposure, type of protective clothing and equipment worn, type of work conducted, level of physical
effort, and health status of the worker. In cold environments, overexposure can cause significant
stress on the body, which can lead to serious and permanent injury. Cold may affect just the exposed
body surfaces and extremities, or the deeper body tissues and the body core. The following
paragraphs contain information about the most common cold stress disorders and their signs,
symptoms, affects, and control techniques.

11.12.1 COLD STRESS DISORDERS

11.12.1.1 Immersion Foot or Trench Foot

These two cold injuries occur as a result of exposure to cool or cold weather and persistent dampness
or immersion in water. Immersion foot usually results from prolonged exposure when air
temperatures are above freezing, whereas trench foot normally occurs from shorter exposure at
temperatures near freezing. The symptoms for each disorder are similar and include tingling, itching,
swelling, pain in some cases or numbness in others, lack of sweating, and blisters.

11.12.1.2 Frostbite

Frostbite occurs when water contained in the body tissues freezes. This usually occurs when .
temperatures are below freezing, but excessive wind can result in frostbite even at ambient

temperatures that are above freezing. Frostbite can occur from several types of cold exposure, such

as: exposure of bare skin to cold and wind, exposure to extremely cold ambient temperatures, or skin

contact with objects whose temperatures are below freezing. The extremities are usually affected first

since they experience reduced blood flow and heat loss. The tissue damage caused by frostbite can be

superficial; near the surface of the skin; or extend to deeper body tissues, which can cause severe

tissue damage. The skin may first have a prickly or tingling sensation and later become numb with

cold, and the appearance may range from superficial redness of the skin to white, hard,

frozen-looking tissues.

11.12.1.3 Hypothermia

Hypothermia results when the body loses heat faster than it can produce it. When this occurs, the

blood vessels in the skin and extremities constrict, reducing the flow of warm blood to those areas,

thereby reducing the rate of heat loss. This reduction in blood flow usually affects the peripheral

extremities first. Ears, fingers, and toes begin 10 experience chilling, pain, and then numbness due to

loss of blood flow and heat. Shivering begins as the body’s core temperature begins to drop, and the

body uses the shivering to compensate and create metabolic heat, Shivering is often the first sign of

hypothermia. The pain and numbness in the extremities is an indication that the heat loss is

increasing, and, when shivering becomes uncontroliable, the heat loss in the body core has become .
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1.0 FiELD INVESTIGATION EQUIPMENT PLAN

1.1 The purpose of this field investigation equipment plan is to provide
information of types and sources of equipment that will be required to

complete the field investigation activities.

1.2 The field investigation activities for this EE/CA project will include
conventional QE/UXO geophysical survey methods, OE/UXO excavation and
removal as necessary, and OE/UXO handling/disposal procedures. OE/UXO
sampling will be combined with surrounding sampling site features to
produce sampling site maps depicting the information and data collected at
each sampling site. These methods and procedures are detailed in Section
3.0 of the Work Pian.

1.3 All personnel will follow at all times the OE/UXO Operations Plan and
Site Safety and Health Plan procedures outlined in the referenced Work Plan
sections and appendices, unless the procedures are modified and agreed to
by ESE and EQOD subcontractor and approved in writing by the USAESCH
representative. All equipment provided for field investigation activities for
this project will be in strict accordance with these plans, in order to assure
the safety of field personnel at ali times. Personal protective equipment
(PPE) is specified in the Site Safety and Health Plan rather than in this
appendix.

1.4 If CWM materials are discovered during these field investigation
activities, all work will cease, the site will be rendered safe using approved
SSHP procedures, and the USAESCH representative will be contacted for
further instructions. For that reason, this equipment plan does not specify

equipment for CWM-type field investigation activities.
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2.0 GEOPHYSICAL SENSOR SURVEY UNITS

2.1 GENERAL

The geophysical sensor surveys conducted at the EE/CA sampling sites will

use a manual sensor survey system known as "mag and flag.” This system
consists of the use of an appropriate portable field magnetometer in a field
sweep mode, following surveyed 5-ft wide lanes to thoroughly cover the

sampling site layout.

2.2 GEOPHYSICAL EQUIPMENT REQUIREMENTS

During the implementation of an EE/CA investigation, a statistically
significant number of the total anomalies detected will he excavated. The
purpose of the EE/CA sampling is not to remove all ordnance items from the
grid site. Therefore, there is no reduction of liability implied. With this in
mind, standard detection equipment that will be easy to use on all grid site
conditions encountered during an investigation with the reliability required
for EE/CA sampling will be evatuated for use. The geophysical equipment
selected for use at an EE/CA site must be able to detect most anomalies
found at the site to a depth of 3 ft. The data obtained during this

investigation are to be used for statistical purposes only.

2.2.1 GEOPHYSICAL EQUIPMENT EVALUATION

ESE reviewed current geophysical technologies to determine the type of
equipment that will meet the requirements of ability to detect individual
anomalies, reliahility, portability (easy to handle through trees and shrubs},
and cost. After review of available geophysical methods, ESE has selected

the use of a hand-held magnetometer at Former Camp Croft.

2.2.1.1 Several hand-held magnetometers were evaluated based on
portability, weight, reliability, and cost. These include the Schonstedt
GA-72, Schonstedt GA-52, Magnatrac 102, and the Foerster MK26.
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2.2.1.2 Portability is important due to the difficult terrain and location of
most of the sites. The selected magnetometer must be easily manipulated in
areas of brush, vines, and between trees. The instrument must be easy to
carry through hilly terrain. The length of the instrument is important as an
instrument too long will be difficult to operate in the forested areas, and a

shorter length would require shorter lane widths.

2.2.1.3 The weight is an important criteria as heavier pieces of equipment
will generate more strain on the operator and make it difficult for him to
operate the equipment efficiently without rest or replacement. Therefore,

the weight will decrease the productivity during the geophysical survey task.

2.2.1.4 The equipment must be reliable and rugged enough to perform in
field conditions, and be able to detect OE buried up to 3 ft deep.

2.2.1.5 The cost is being evaluated based on the manufacturer price. ESE
has contacted the manufacturers of the analyzed equipment for retail pricing.
It is assumed that the rental rate of each piece of equipment will be directly

related to the retail price.

2.2.1.6 The analyses are presented in Table 2-1. As a result, ESE has
chosen the Schonstedt GA-52C, the Schonstedt GA-72C, or the Magnatrac
102 for the geophysical survey. QOES selected to use a Schonstedt GA-72C
as the primary geophysica! instrument. This unit has been used in the
industry for many years and has been proven reliable at the Former Camp
Croft site during previous investigations. During the former EE/CA
investigation at the Former Camp Croft site, all the anomalies from every

seventh lane were entirely excavated. No anomalies were missed.

PFUDS/CROFT3/WPAPFF
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Table 2-1. Magnetometer Analysis

instrument Reliability Portability Weight | Cost | .
Schonstedt GA- | Previously used on sites | Length-42.5 inches | 3.0 [bs $795
52Cd to find items buried

+ 2-ft depth.

See CEHNC for test

data/depth analysis.
Schonstedt GA- | Previously used on sites | Length-34.5 inches | 2.5 Ibs $895
72Cd to find items buried

+ 2-ft depth.
Magnatrac 102 | See CEHNC for test Length-42 inches 3.0 Ibs $550

data/depth analysis.
Foerster See CEHNC for test Probe-30.8 inches | 13.5 Ibs $16,5186
MK-26* data/depth analysis. Handle-57.7

Extremely reliable. inches®**

*Foerster Ferrix L configuration is evaluated.

* *Due to probe and handle configuration, the Foerster is cumbersome in forested

terrain.
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DRAFT FINAL EE/CA REPORT RESPONSES TO COMMENTS

I-3.

shows the low, point, and high density.

REVIEWER COMMENT DRAWING NO. COMMENT RESPONSE
NUMBER OR REFERENCE
Arkie Fanning 1 Page 2-4,2.4.6.3, Please add USAESCH to the sentence “The | Agree. “USAESCH™ has been
First sentence GridStats Software developed by...” added.

2 Table 2-4 You need to separate 12A and 12B into 2 The ordnance densities for the two
sectors since you are reporting different grid sizes in sector 12 (100x100 and
density values. The contractor can also do | 50x50 ft) were combined prior to
a hand calculation to get around the being input into SiteStats/GridStats.
different grid sizes being input into The statement that OECert requires
SiteStats/GridStats. Also, please remove a standard gridsize has been
the statement that OECert requires a removed.
standard grid size.

3 Table 2-3 Please provide an expected density of Appendix E of the EE/CA provides
OFE/acre column. the expected densities of sub-surface

UXO items for each grid. Appendix
E of the OECert Risk Report (which
is Appendix F of the Draft Final
EE/CA Report) provides the low,
point, and high density estimates of
UX0O/Acre for each Sector/OOU ID.
4 Risk Report, Page | You state “sectors” generally correspond to | Section 1.4 has been reworded. One
1-1. areas where.... s there a difference or more sectors with similar
between sectors and O0U? If so, please characteristics (land use, OE found
state the difference and why there is a onsite, etc.} make up each OOU.
difference. Also, please show how Example: O0OU9 consists of sectors
individual sectors were chosen in an OOU. | A through H.
5 Risk Report, Page | There should be a table developed that See Page E-1 for Ordnance Density

Estimates.




Risk Report, Page
3-1, Section 3.1.1

Please remove all EPA references. This
paragraph implies that OE follows EPA
rules. This is not the case (at least
currently) and it should not be implied. It
is okay to state that the EPA uses a similar
approach but the document should not
imply it meets any EPA criteria that it has

Agree. References to the EPA have
been removed.

to have EPA approval.
Page 3-1 Please remove 3.1.1.2. It does not Agree. Paragraph 3.1.1.2 has been
contribute to the report at all. Also, please | removed.
ensure that all references that refer to EPA
requirements are deleted.
General The report is much easier to follow. Thank you.

Mr. Sang

Para 1.3.5, Page
1-4

This paragraph stated that no UXO was
found at this OOU11. However, the
recommendation is to perform “Clearance
for Use”. Need more explanation and
reasons why “Clearance for Use” is
recommended.

ORS items were found at OOU11
that indicate high order detonations.
Also UXO has been reportedly
found and disposed by Cotton Creek
Golf Course personnel.

Table 2-2 Provide the unit of measurement (inches) Agree. The unit of measurement has
for “Depth” column. been added to Table 2-2.
Table 2-3 Provide the unit of measurement (acre) for | Agree. The vnit of measurement has

“Grid Size” column.

been added to Table 2-3




General Recommend that a map similar to Figure This recommendation is out-of-
3-1 be prepared to include all OFE activities | scope.
at the former Camp Croft, This should
include the Phase I EE/CA, Phase 11
EE/CA and any TCRA conducted and plan
to conduct in the near future. This
information will help manage this FUDS
site more effectively.
S. Sang General Based on coordination with PM; Sam Sang | Accepted,
will hand carry comments prior to dry run
meeting. EPUB has no further comment.
Lynn Helms Fig. 2.2 North arrow is missing. North arrow has been added.
Fig. 2-5 Specify the point of coordination for Point of coordination for
geophysical surveys, geophysical surveys is the Site
Manager.
Para. 2.4.6.1.1 A. Present the required standard response A. See WP for standard.

for the magnetometer. Describe how this
particular standard for magnetometers at
Camp Croft was developed.

B. Present the results of the daily
magnetometer standards check for each
instrument used.

B. Field notes will be provided to
the USAESCH PM.




Para 1.2.1,
24632,2431.1,
2.47.5.1.1, Table
2-3

The term “false positive” is used
inaccurately as it pertains to OE. The
context that “false positive” is used in, is
geophysically misleading. “Magnetic
rock”, “....trash that includes nails staples
and wire.” And other minerals are
geophysical anomalies justas OE is. Toa
geophysical statements that refer to
minerals as a false positive are mutually
contradictory. The result is: 1) an
artificially high false positive rate; 2) a
budding communication problem; 3) an
indication that there is a problem with the
geophysical instrument(s) selected for use
on this project. Geophysically this is an
analysis or processing problem. It may be
more accurate to refer minerals and
magnetic rock as false positive OE items.

The term “false positive” has been
changed to “false positive OE.”

Table 2-2

A. We are given an anomaly description,
source grid and depth. Provide the location
of the anomaly

B. We are provided the action taken, the
shot number, and the noise level. Since
this data is presumably recorded to
document the blast effects of each shot,
provide the ground motion experienced as
the result of each blast.

A. The grid field maps show the
number of anomalies in each grid
lane. In some cases there are over
1000 anomalies in a single grid.
Field data will be provided to the
PM

B. This data was not collected (not
in statement-of-work).

Para. 2.4.9

Document geophysical survey QC, data
transfer QC, geophysical
analysis/processing QC.

This information was provided to
the USAESCH PM. The PM
requested that field data be kept to a
minimum in the EE/CA Report.




7 Para. 2.4.9.1 Provide the standard response for each The field data was provided to the
geophysical instrument used in the field. USAESCH PM.

3 Table 3-2 Locate each anomaly within the grid. See response SA.

9 Table 3-5 Good presentation. Thank you,

10 Fig. 2-4 Enlarge the purple text to make it readable. | Purple text has been changed to blue

for the Final EE/CA Report.

11 Para. 5.1.1 The listing of systems for ordnance Agree. “Metal detector” has been
detection include “metal detector” as a removed.
system. All of the other systems are metal
detectors or can detect metal. “Metal
Detector” should be removed from the list
of systems since it is a term that
encompasses all of the other systems.

12 Para. 5.1.1.1 Please clarify. Para 5.1.1.1 has been deleted.

13 Para. 5.2.0.2.1 Clarify the statement addressing the “tree roots...” has been changed to
removal of tree roots. “light clearing of leaves, vines, and

vegetation ground cover”.

14 Para. 6.1 Consider adding separation by specific Paragraph 6.1.3 (sifting) has been
gravity (vibrating table) as a removal reworded to include “gravity
response alternative. separation using a vibrating table”.

15 Para. 6.4.1.2 The upward migration of OE resulting A sentence has been added to
from soaking and drying, and freezing and | include these factors.
thawing has not been discussed.

Reconsider the upward migration of OE
with respect to long term effectiveness.
16 Para. 6.4, 6.4.3 Describe the source of the geophysical Comment withdrawn by the

experience in this alternative.

USAESCH PM




17 Para. 6.5 Document why only magnetic geophysical | See Work Plan.
methods were considered.
18 Table 8-2 Provide units on the column labeled See footnote(s) of Table 8-2. Unit
“Exposure Reduction”. has been added.
Tommy Hunt 1 Figure 2-1 Add a north arrow and bar scale to the Agree. The north arrow and bar
map. scale have been added.
2 Figure 2-2 Add a north arrow to the map. Agree. The north arrow and bar
scale have been added.
3 Figures 2-3, 2-4, & | The map contains a scale and grid Grid coordinates are state plane in
3-1 coordinates. However, what units are used | feet. This has been noted on the
on the grid coordinates? Are they meter or | final figures.
feet? Are they state plane or UTM
coordinates?
4 Page 2-23, Para. There is a reference in this paragraph to 3 The abbreviation “bgs™ has been
24.6.1 ft-bgs. I can only assume that “bgs” is an removed from the report and “below
abbreviation for “below ground surface”. ground surface” is now used
If so, state so! throughout the report.
5 Figure 2-6 Good chart! Very beneficial in showing Thank you. Agree.
how man-hours are being used on a project.
6 General All previous comments developed during Agree.

the initial draft of this report have been
incorporated and accepted as written in this
version of the report.




Greg Parsons

General

This EE/CA address five OOU’s (Ordence
Operable Units) where OE/UXO was either
previously confirmed or suspected.
OO0U10 lies entirely insith Camp Croft
State Park. QOOU9 contains property that
lies within the park (OOU9A through
OQU9YE} and outside the park (QOU9F
through OOU9H). The remaining three
OO0Us (O0U3, O0U11, and OOU1 ) are
located in private property sites outside the
park but within the former Camp Croft
boundary. The following is a list of QOUs
in alpha numerical order.

OQU3. Concur with recommendations.

0O0U9 (A through E) Surface plus one foot
clearance.

OOU10 (A through D) Surface plus one
foot clearance.

QOU11 Concur with recommendations.

OQU12 (A and B) Concur with
recommendations.

OQU3; concur.

OQU9A through E;
Recommendation is NFA. Area is
not frequently visited, nor does it
appear to contain hazardous (OE)
materials. USAESCH PM agrees
{per conversation on 10/23/97).

OOU9F through H; concur.

OOU10A through I;
recommendation and cost estimate is
surface clearance to 6 inches,
USAESCH PM agrees (per
conversation on 10/15/97).

OOQU11A through D; concur.

OOUI12A through D; concur.
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