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REPORT ORGANIZATION 

This Ordnance Operable Unit 6 (OOU6) OE Engineering Design Report is made up 
of two volumes (Volume I and Volume II). Volume I of this report consists of the main 
portion of the report including the Executive Summary, four sections (Sections 1, 2, 3, 
and 4) and six appendices (Appendices A, B, C, D, E, and F). Section 1, Site 
Characterization, provides detailed historical information on the site and discusses the 
site characterization efforts and results of the OE Engineering Design field work. 
Section 2, presents identification and analysis of removal action objectives and 
alternatives and provides recommendation of removal alternatives for the OOU6 
areadsectors of concern. Section 3, Design Report, presents the design drawings and the 
specifications for construction effort to implement the recommended removal 
alternatives. Appendix A contains detailed discussion of the OE Engineering Design 
Field Activities. Appendix B presents the original survey and mapping data including 
QC results of the survey data. Appendix C presents the site characterization data (for 
example, geophysical and intrusive investigations' data). Appendix D presents the 
OECert analysis report. Appendix E presents the daily journal of all field activities. 
Appendix F contains the field QC documentation. 

the selected removal action for each sector. 
Volume I1 contains Appendix G, the cost estimate for the alternatives evaluated and e 



EXECUTIVE SUMMARY 

ES1 The former US A m y  Camp Croft Training Facility (hereinafter referred to as 
the “former Camp Croft Army Training Facility or CCATF’) Ordnance Operable Unit 
(OOU) 6 project is an ordnance and explosives (OE) Engineering Design on a Formerly 
Used Defense Site (FUDS) in Spartanburg, South Carolina. The purpose of the OOU6 
OE Engineering Design project is to determine the most appropriate response action to 
address OE risk at the site. As part of this project this Engineering Design has been 
performed to address OE contamination in five of eight potentially contaminated areas 
within OOU6. The five areas include the Roads and Site Operation Building, the Pine 
Farm, the Landfd and Compost A Areas, the Pond Area, and the Natural BrushForest. 

ES2 The former CCATF, consisting of approximately 19,000 acres, is located south 
of the town of Spartanburg, Spartanburg County, South Carolina. The CCATF consisted 
of firing ranges, impact areas, and troop housing. The Department of the Army used the 
site between 1941 and 1947 for military training exercises. In 1947 the A r m y  began 
piecemeal sale of the property to private individuais and businesses as well as transferred 
a portion of the property for the creation of the 7,088-acre Croft State Park. Previous 
studies and OE clearance operations have confirmed the presence of OE within the State 
Park and on privately owned parcels formerly within the training facility. The OOU6 
area covers one of the privately owned parcels and contains an area of 397.80 acres, as 
per the Division of Tract ‘A’ “Whitestone Tract’’ boundary survey map, dated January 
24, 1994. OOU6 is located east of Croft State Park. The parcels of land within OOU6 
are currently used for agricuiturd and industrial purposes including timber farming and 
industrial landfills. 

ES3 The firing ranges at the former CCATF consisted of pistol, rifle, machine gun, 
mortar, anti-aircraft, and anti-tank ranges. OWunexpMed ordnance (UXO) that may be 
encountered at the former CCATF include: 3O-cdiber (cal) and 50-cd small arms; 105- 
millimeter (mm) artillery shells; 20-mm hand and rifle smoke, tear gas, and incendiary 
grenades; 60mm and 81- high explosive (HE), practice, smoke, tear gas, and 
illumination mortar rounds; and 2.36-inch high explosive anti-tank (HEAT), smoke, 
incendiary, and practice rwkets. The fonner CCATF also contained a gas chambedgas 
obstacle course area where training was conducted [United States Army Corps of 
engineers (USACE) 19941. 

ES4 In 1984, the USACE conducted a site survey of the former CCATF. This site 
survey concluded that the ”potential for unexpioded and dangerous bombs, shells, 
rockets, mines and charges either upon or below the surface” could be found at the 
former CCATF’. In 1991, the U.S. Army Corps of Engineers (USACE), Charleston 
District conducted a Preliminary Assessment Study of the CCATF including the OOU6 
area. This study determined that the former CCATF was eligible for further 
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investigation under the Defense Environmental Restoration Program (DEW) FUDS 
program. 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 0-0 contamination to be found at the 
former CCATF. Tn 1994 and 1995, Human Factors Applications, Inc. (HFA) performed 
a Time Critical Removal Action (TCRA) at the former CCATF. At OOU6, the TCRA 
was planned for a 30 acre area, but the area cleared was only 10-15 acres. The TCRA at 
OOU6 was conducted on the parcel of land currently owned by Dr. Lowry. The areas 
cleared included access roads into and out of the site and a work a m  where asphalt 
recycling equipment was to be installed. At the time, future development areas proposed 
by Dr. Lowry were also included. The objective of the TClU was to remove surface and 
subsurface OE to a depth of four feet within the work areas and to conduct geophysical 
mapping of the planned site. Three potentially hazardous OE items (one live 105 mm 
with fuse and two 60mm HE with fuse) were recovered during this effort In 1995 and 
1996, Environmental Science and Enginering, Inc. (ESE) performed an Engineering 
EvaluationlCost Analysis (EWCA) at the former CCATF (ESE, 1996a). The purpose of 
this EWCA was to analyze removal alternatives to reduce the risk of public exposure to 
OE/UXO at sites previously identified in the 1994 Archives Seouch Report (ASR) 
(USACE, 1994). ESE was directed by Corps of Engineers, Huntsville Center (CEHNC) 
to investigate four areas within the boundaries of OOU6, including the planned ‘%omposc 
B” area, the “poppy field,” the proposed lccation of “landfill No. 2,” and one unnamed 
area. These areas were designated as Grids 61,62,88, and 87, respectively. Significant 
UXO findings included four 60mm and seven 81mm mortar, nine 105mm smoke 
canisters, and numerous fragments in Grid 87. No UXO was found in Grid 88. The 
investigation at Grids 61 and 62 was not completed and there was no report of any UXO 
discovery at these grids. Other studies included one by ESE in March 1995, to prepare a 
Supplemental Archives Search Report to locate possible additional firing, bombing, and 
strafmg ranges at the former CCATF and another study in October and November 1996 
to perform a site reconnaissance of 134 sites within the former CCATF. 

Es5 OE Engineering Design field investigations were conducted at the former 
Camp Croft A m y  Training Facility, OOU6, between December 1996 and February 
1997. The purpose of this OE Engineering Design field investigation is to detemine the 
nature and extent of OE contamination prior to evaluating and determining the most 
appropriate response action to reduce the public safety risk posed by OE at the site. A 
geophysical investigation identified 2,310 anomalies. One HE 105mm projectile and 14 
inert 105mm illuminatiodsmoke projectiles were recovered from some of the locations 
were these anomalies were detected. On the basis of the results of the OE fEld effort, the 
primary area of concern is the Pond Area where a single live OE item (105mm HE) and 
several inert ordnance items were recovered. This Pond Area lies in an area regarded as 
the overshoot of the target (area within EWCA Grid 87). No potentially hazardous OE 
items or any OE-related items (other than small fragments) were found in the Landfdl 
and Composting Areas and the Natural Brush/Forest. No live OE items were recovered 
within the Pine Farm, but potentially hazardous OE items were recovered. 
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ES6 A streamlined risk evaluation was performed to determine the risk of exposure 
to the public or individuals coming into contact with any remaining OE items. Separate 
risk assessments were conducted for each of five areas investigated at OOU6. The risk 
assessment was based on the results of previous OE investigations at the site and the 
current and future anticipated use of the properties. Both a qualitative and quantitative 
risk assessment were performed on each of the areas to determine the level of risk present. 
The risk evaluations concluded that the greatest risk of exposure to OE exists in the Pond 
Area. A lower level of risk of exposure to OE was determined for the Landfill and 
Compost A Areas, the Pine Farm, and the Natural BrushlForest Area A. No risk of 
exposure was found for the Roads and Site Operation Building Area. 

ES7 The results of the OECert Analysis of the site indicate that the Pond Area poses 
the greatest threat to public safety of any of the sectors of the site. The annual exposure 
estimate of 18 under the No Action alternative for this sector is 40% of the total 
exposures for the entire site based on the sampled density estimate. This level of annud 
exposures is nearly 2.5 times the amount of the next highest sector on the site which is the 
Natural Brush/Forest A. Lower numbers of annual exposure to OE were identihd for the 
Pine Farm, and the Landfdl and Compost A Areas. No exposures were identified for the 
Roads and Site Operations Building and the Natural BruMorest B. Using the sampled 
density estimate, the highest risk of exposure to OE and the resulting safety h m d  exists 
in the Pond Area sector of the site. A more limited risk of exposure to OE exists at the 
Pine Farm sector, the Landfill and Compost A Areas sector, and the Natural Brush/Forest 
A sector. 

ES8 The objective of the proposed removal action is to minimize the safety hazard 
posed to the public by OE items remaining on the OOU6 site. (Specifically, at the Pond 
Area, Landfill and Compost A Area, Pine Farm, and the Natural B M o r e s t  Area) 
The potential removal alternatives at the site are in four major categories; no further 
action, institutional controls, surface OE clearance, and subsurface OE clearance. Eight 
specific alternatives were developed from these major categories and include: 

no further action; 
institutional controls; 
surface clearance only of OE; 

surface clearance of OE and institutional controls; 
surface clearance of OE with selected areas being cleared to a depth of one foot; 
surface clearma of OE with selected areas being cleared to a depth of four feet; 

complete surface and subsurface clearance of OE to a depth of one foot across 
the entire site; and 
complete surface and subsurface clearance of OE to a depth of four feet across 
the entire site. 

ES9 Each of the eight alternatives above has been developed for the entire OOU6 
site and then applied independently to sectors, as applicable, in this OE Enginaxing 
Design. Because of specific considerations in two small areas in two of the sectors, the 0 
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Pine Farm and the Natural BmhlForest Area A, the no further action alternative for 
these sectors include a limited action using presumptive remedy to address OE 
contamination at these two proposed future land use areas. A screening of the eight 
alternatives was performed to ensure they meet the removal action objectives and the 
minimum requirements in overall effectiveness and implementability of the response 
action. After screening, one alternative remained for the Roads and Site Operation 
Building Area, three alternatives remained for the Pine Farm, one alternative remained 
for the LandfiII and Compost A Areas, three alternatives remained for the Pond Area, 
and three alternatives remained for the Natural BmhRorest A and one alternative for the 
Natural BrushPorest B. Following this exercise, the remaining alternatives were ranked 
against each other in terms of overall effectiveness, implementabiiity, and cost. This 
evaluation was performed independently on each area (sector) of concern. Upon 
completion of the ranking process, the recommended removal alternative for the Roads 
and Operation Building, Pine Farm, Natural Brush/Forests A and B was no further 
action. The no further action alternative for the Pine Fann and the Natural BrusIdForest 
Area A includes a limited removal action designed to enable clearance of a small portion 
at each of these sectors. The portions of concern are the proposed future storage barn 
within the Pine Farm and Compost B within the Natural BrushlForest Area A. The 
recommended removal alternative for the Landfill and Compost A Areas is surface 
clearance of OE with subsurface clearance of selected areas to a depth of four feet. The 
recommended removal alternative for the Pond Area is surface clearance of OE with 
subsurface clearance of entire area to a depth of one foot. 

ESlO These alternatives satisfy the removal action god of reducing the explosive 
threat associated with OE by minimizing the OE exposure and safety hazards to the 
public. Table ES 1 summarizes the recommended removal alternative for each area, the 
associated reduction of OE exposures per year and the estimated cost to implement the 
OE remedial action for each site. Finally, a design report was prepared to provide 
detailed drawings and specifications for construction activities to implement OE 
remediation work at OOU6. 

ESll  A review of the recommendations of this OE Engineering Design report with 
the former CCATF Restoration Advisory Board (RAB) and the Corps of Engineers 
warranted reconsideration of the recommendations based on the following factors: 

Type of ammunition (105mm projectiles) discoveredkcovered at OOU6; 

Penetration potential (down to 4 feet below land surface) of the ammunition; 
and 

Potential future land use with regard to intrusive activities to depth below two 
feet. 

0 

rn 

ES12 Subsequently, the Corps of Engineers have opted to implement removal 
action (OE clearing) to a depth of four feet below land surface at the recommended 
portion(s) of each sector. In this regard, all OE clearing work specified .in the 
recommendations provided will involve subsurface clearance of OE items to a depth of 
four feet at OOU6. 
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SECTION 1 
SITE CHARACTERIZATION 

1.1 INTRODUCTION 

1.1.1 The former US Army Camp Croft Training Facility (hereinafter referred to as 
the “former Camp Croft Army Training Facility or CCATF’) consisted of approximately 
19,000 acres of frring ranges, impact areas, and troop housing south of Spartanburg, 
South Carolina (Figure 1-11. The Department of the Army used the site between 1941 
and 1947 for milimy training exercises. In 1947 the Army began piece meal sale of the 
property to private individuals and businesses as well as transferred a portion of the 
property for the creation of the 7,088-acre Croft State Park. Previous studies and 
Ordnance and Explosives (OE) clearance operations have cor fmed the presence of OE 
within the park and on privately owned parcels formerly within the training facility. The 
purpose of this OE Engineering Design project is to determine the most appropriate 
response action to address OE risk at a portion of the site, Ordnance Operable Unit 6 
(OOU6). OOU6 contains an area of 397.80 acres, as per the Division of Tract ‘A’ 
“Whitestone Tract” boundary survey map, dated January 24, 1994. To accomplish this 
purpose, the following tasks were completed: 

determine the nature and extent of OE contamination at the site through site 
investigations; 

perform a streamlined risk assessment of the OE hazards present at the site; 

identify and develop removal action alternatives; 

screen removal action alternatives; and 

compare analysis of remaining removal action alternatives. 

This document presents the results of these tasks and provides recommendations for the 
follow-on removal actions. 

1.1.2 This OE Engineering Design study was authorized when the Inventory Project 
Report (INPR) for the former CCATF was signed by the Chief of the Environmental 
Restoration Division of the US Army Corps of Engineers (USACE) on July 15, 1993. 
The need for the OE Engineering Design is based on the previous recovery of OE from 
the site. This document was prepared in accordance with the National Contingency Plan 
(NCP), related Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) or Superfund guidance, the Defense Environmental Restoration Program 
(DEW) for Formerly Used Defense Sites (FUDS), and relevant US Army regulations 
and guidance for OE programs. The guidance contained in the US Environmental 
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Protection Agency’s (USEPA) document EPA 540-R-93-057 entitled Guidance on 
Conducting Non-Time-Critical Removal Actions Under CERCLA (August 1993). This 
report has been prepared by Parsons Engineering Science (Parsons ES) for the US Army 
Corps of Engineers, Huntsville Center (CEHNC) under Contract Number DACA 87-95- 
D-0018, Delivery Order No. 0009. 

1.1.3 The former CCATF OE Engineering Design project has been perfonned by 
the US Army Corps of Engineers under the DEW, 10 USC 2701-2707, and under 
Section 104 of CERCLA. Under these regulations, the Secretary of Defense is 
authorized to conduct response actions at sites that were contaminated while under the 
jurisdiction of the Department of Defense (DoD) or its predecessor agencies. The 
Secretary of the Army, acting though the US Army Corps of Engineers, acts as the DoD 
executive agent for the remediation of sites that were contaminated while under the 
jurisdiction of DoD, but which subsequently have been transferred out of DoD control. 
Because this project falls under CERCLA, a general exemption exists for compliance 
with other state and local permits. This exemption is found in the NCP at 40 CFR 
300.400(e). Nevertheless, every effort was made to comply with the intent of all 
applicable federal, state, and local permit requirements during the conduct of the 
investigation. 

1.1.4 The former CCATF project is part of the FUDS program. A FUDS is real 
property that was formerly owned by, leased by, or otherwise under the operational 
control of the Secretary of Defense or the military components that predate the DoD. 
Accordingly, FUDS sites were either areas where real property accountability previously 
rested with DoD irrespective of current ownership or current responsibility within the 
federal government; meas previously used by DoD components under lease or other 
agreements; or areas previously occupied by DoD components over which significant 
control was exercised without the benefit of a formal real estate instrument or other 
agreements. 

1.1  .S For a site to be listed as a FUDS, the Department of the Army must undertake 
a two-step process. The first step is to perfom a Findings and Detennination of 
Eligibility (FDE). This study entails research of historical real estate deeds and 
documents to determine if the site was owned, leased, or used by the DoD. The FDE for 
the former CCATF was developed by the US Army Corps of Engineers and signed on 
December 17, 1992. The FDE determined that the 19,000 acre site had been acquired by 
condemnation for use as the Camp Croft Army Training Facility. Of the 19,000 acres, 
OOU6 covers approximately 398 acres. The FDE determined that the site was formerly 
used by the DoD, but ownership currently resides with private individuals and 
businesses. Therefore, the former CCATF met FUDS eligibility due to the public safety 
threat that exists at the site. 

1.1.6 The second step of the FUDS process is to complete an INPR, which is similar 
to a preliminary assessment. This report identifies potential hazards that may be .present 
at the site as a result of past DoD activities. The INPR for the former CCATF was 
approved on July 15, 1993. The INPR confirmed that W U 6  was formerly used by the 
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Department of the A m y  as an infamy mortar and artillery target facility and a hazard to 
the public exists-from the OE contamination that resulted from the period of A m ~ y  
ownership. 

e 
1.2 SITE DESCRLPTION AND BACKGROUND 

1.2.1 site 

The former CCATF, consisting of approximately 19,000 acres, is located south of 
the town of Spartanburg, Spartanburg County, South Carolina. Figure 1-1 shows the 
location of the study area. Ordnance Operable Unit 6 is located east of Croft State Park. 
Figure 1-2 shows the boundaries and major features of the former CCATF, Croft State 
Park and OOU6. 

L2.2 site Historv 

1.2.2.1 Camp Croft was established in January 1941 as an Army training facility. 
The camp consisted of two general areas: a series of training, firing, and impact ranges 
(approximately 16,929 acres), and a troop housing (cantonment) area with attached 
administrative quarters (approximately 167 acres). The firing ranges at the former 
CCATF consisted of pistol, rifle, machine gun, mortar, anti-aircraft, and anti-tank ranges. 
OEllJXO that may be encountered at the former CCATF include: 20mm hand and rifie 
smoke, tear gas, and incendiary grenades; 30-caliber (cal) and 50-cal small arms; 60mm 
and 8lmm high explosive (HE), practice, smoke, tear gas, and illumination mortar 
rounds; 105-millimeter (mm) artillery shells; and 2.36-inch high explosive anti-tank 
(HEAT), smoke, incendiary, and practice rockets. The former CCATF also contained a 
gas chambedgas obstacle course area where training was conducted (USACE, 1994). 

1.2.2.2 In 1947, the entire acreage of the former CCATF was declared surplus by 
the War Assets Administration. By 1950, the Army sold the land by 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 the 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 ordnance or other evidence of past chemical training are found at 
the site. 

1.2.2.3 OOU6 is located within the boundaries of the former Camp Croft, but 
outside Croft State Park. It is situated off of Mimosa Lake Road and is adjacent to the 
south of U.S. Highway 176 Bypass. OOU6 contains an area of 397.80 acres, as p r  the 
Division of Tract ‘A’ “Whitestone Tract” boundary survey map, dated January 24, 1994. 
The property is privately owned and is used for agricultural and industrial purposes 
including timber farming and industrial landffi. 

1.2.3 TO-D - hv 

1.2.3.1 The topography of the site consists of rolling hills and small ravines. The 
elevation of the site ranges from a low elevation of approximately 560 feet above sea 
level in the extreme western portions of OOU6 near Isons C& to elevations exceeding 
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700 feet above sea level in the northern portion of OOU6 and at Red Hill (former target 
area). 

1.2.3.2 Much of the site is subject to erosion due to storm water runoff. As a result 
of the dramatic elevation changes, numerous washouts have been carved by stom water 
erosion leading to Isons Creek and Kennedy Creek. 

1.2.4 Geolom and So@ 

1.2.4.1 The former CCATF is located in the Piedmont Physiographic Province of 
northern South Carolina. The area is underlain by fine-grained soils, saprolite (bedrock 
which has been weathered in-place) overlying unweathered bedrock. Bedrock in the area 
consists of Proterozoic to Lower Paleozoic hornblende gneiss, biotite schist, and granitic 
pegmatite. 

1.2.4.2 Soils at the site consist of red-brown sandy silt to sandy clay. These grade 
into a moderately dense saprolite, as observed in excavations and road cuts near the 
current landfill area The saprolite appears to contain abundant quam, mica, and 
kaolinized feldspar; in general the color was dark red-brown to dark brown and dark 
gray. The saprolite exposures also exhibited remnant layering and color banding. A few 
subvertical, black-stained fractures were also visible in the exposures. 

1.2.5 Meteorolcgy 

1.2.5.1 The climate of the study area is characterized by mild winters and warm, 
humid summers. During the winter and spring, fast-moving cold fronts moving through 
the area produce large variations in tempemture. Average monthly temperatures ranged 
from 42.8"F in winter to 77.0"F in summer for the period 1986 through 1997 (National 
Oceanic and Atmospheric Administration, 1997). 

1.2.5.2 The total annual precipitation in the Spartanburg area is 48.9 inches, 
approximately 4.2 inches a month during winter and 4.5 inches a month during the 
summer. Rainfall rates in the Spartanburg area are highest in late sununer and midwinter 
(National Oceanic and Atmospheric Administmion, 1997). The prevailing wind is from 
the southwest. Thunderstorms and other severe storm events (hailstorms and tornadoes) 
occur in South Carolina most commonly from March through July (South Carolina 
Department of Natural Resources, 1997). 

1.2.6 Demoerar, h iq  

Spartanburg County, South Carolina has a year-round population of 226,800, 
according to the 1990 census (US. Census Bureau, 1990). The town of Pacokt, South 
Carolina is located approximately 4 miles southeast of the site and approximately 5 miles 
southeast of Spartanburg. The OOU6 portion of CCATF is located in a relatively rural 
area. 



1.2.7 Sensib 've Ponula tions and E c o s v s t e ~  - 

1.2.7.1 The'site is characterized by a mixture of upland and wetland vegetation 
types. Upland forested areas are occupied by hardwoods, mixed pine hardwoods, or old 
field vegetation. These areas are most common in the floodplains of Isons and Kennedy 
Creeks or on slopes adjacent to floodplain areas. Common hardwood species include 
white oak, beech, dogwood, red maple, red cedar, tulip trees, sweet gum, sourwood, red 
oak, and black oak. Mixed pine hardwoods are characterized by a mixture of slash, 
scrub, and loblolly pine, as well as the hardwoods listed previously. Extensive portions 
of the site, especially hilltops and open, south facing slopes, are characterized by old 
field communities affected by frre from previous shellings. The old field areas are 
interspersed with slash and/or loblolly pine, and are dominated by typical old field weeds 
and grasses such as goldenrod, broomsedge, and panic grasses. 

e 

1.2.7.2 At the time of the survey, a large area of upland forest had been cleared on 
the north side of the ravine immediately below the active landfill area. The clearing 
extended from near Mimosa Lake Road on the top of the ravine all the way to the bottom 
of the hill and adjacent to the floodplain of lsons Creek. 

1.2.7.3 The most extensive vegetation type on the site consists of old field habitat. 
Most of the hilltop areas, especially on the south side of the site, consisted of old field 
habitat. Hardwoods were the next most abundant habitat type, and were limited either to 
the floodplain areas or to slopes adjacent to creek bottoms. One extensive pine forest 
was observed on the west side of Lake Mimosa Road on a hiUtop immediately to the 
west of the work trailer. 

1.2.7.4 Wetlands descrit>ed in the report correspond to Corps of Engineers 
jurisdictional areas as determined by the 1987 Corps Manual. However, a wetland 
delineation was not required for this project. The extent and types of wetlands on the site 
were determined from Natural Resource Conservation Service soil maps, U.S.G.S 
topographic maps, U.S. Fish and Wildlife Service National Wetland Inventory maps, 
aerial photographs, and a field survey during which qualitative observations were made. 
The majority of wetlands found on the site were found to be paiustrine, seasonally 
flooded forested wetlands that occupy bottoms and slopes of ravines, and floodplain 
areas associated with Isons and Kennedy Creeks. The bottoms of the steep ravines were 
characterized by relatively flat sloping areas that supported well-developed emergent and 
scrub/shrub wetlands. In many cases, wetlands were observed in the uppermost reaches 
of the ravines, especially on the southern side of the site. These wetlands are supported 
by abundant seepage of surface and groundwater from upgradient sources. Seepage 
wetlands were dominated by woody shrubs, emergent sedges and rushes. Floodplain 
forested areas were dominated by mature red maple and tulip trees located in seasonally 
flooded areas associated with Isons and Kennedy Creeks. These areas are mature and 
diverse systems, but have been selectively logged. 

1.2.7.5 The site is adjacent to Croft State Park, an extensive natural area that was 
once used for ordnance training by the U.S. Army. The site was originally part of the 
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ordnance training area, but was eventually acquired by private landowners. The majority 
of the remaining- and much larger original Camp Croft ordnance training area was 
acquired by the state and converted into Croft State Park. The site is therefore part of a 
much larger natural area, Camp Croft State Park, that provides excellent habitat for deer, 
as well as other mammals, birds, reptiles, and amphibians. However, a poriion of the site 
southwest of Lake Mimosa Road and downgradient of the landfill has been cleared, and 
provides very low quality, disturbed wildlife habitat. This represents approximately 
10-15% of the total area of the site. The remaining portions of the site provide moderate 
to good quality wildlife habitat, depending on the area. The property owner has 
enhanced many upland areas by clearing fields and planting them with winter peas, thus 
providing edge habitat and a good food supply. The winter pea fields were constructed 
by the present land owner specifically to provide food for deer, in order to improve 
hunting conditions. The property is used extensively for deer hunting. Deer stands are 
located at numerous locations throughout the property, especially in the vicinity of the 
winter pea fields. These areas will eventually be planted as a mixture of winter peas and 
fescue, according to the property owner. Other areas, typically in low lying floodplains, 
have not been cleared and provide more valuable natural habitat for a wide variety of 
wildlife. These areas have, however, been selectively logged in varying degrees, and are 
also used for deer hunting. 

1.2.7.6 Floodplain areas provide high value habitat for a wide variety of wiIdlife, 
and are relatively mature systems. Trees in the floodplains of the two creeks are 
commonly over 75 feet in height. Some areas have been selectively logged, but the 
remaining trees are relatively mature. 

1.2.7.7 Many other upland areas have been cleared by the owner to form fields, and 
planted in winter peas to attract deer. Based on the large number of deer tracks observed 
during the field survey, deer are very abundant on the site. 

1.2.7.8 lsons and Kennedy Creeks flow through the western and eastern sides of the 
site, respectively. The site is located immediately above the confluence of these two 
streams. Both streams are deeply incised, sandy-substrate streams that meander through 
the area. Stream riffles are composed of small gravel and cobble (maximum diameter 1- 
2 inches). The creeks range from 1-2 feet at the headwaters to 10-15 feet in width in the 
lower elevation floodplains. The immediate watershed and floodplain of the two creeks 
is largely undisturbed throughout the majority of the site, resulting in good quality 
aquatic habitat. Both streams are associated with relatively narrow, but well developed 
floodplains that seasonally overflow. 

1.2.7.9 Water in both streams was clear during the December, 1996 biological 
survey by Parsons ES. The State of South Carolina has not assigned water quality 
classifications to Jsons and Kennedy Creek. Water depth varied from less than one inch 
to an estimated maximum of 1-2 feet during the survey. The streams would be expected 
to provide good habitat for aquatic animals as well as wildlife utilizing the streams for 
food. Raccoon tracks were observed commonly along the streams at numerous locations. 
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1.2.7.10 A review of the literature was conducted to determine whether federal- 
state- or Heritage Program-listed species have been observed on the site or in the area. 
The review included contacting The State of South Carolina Heritage Trust Program to 
obtain records of actual occurrences in the study area and/or on the study site itself. The 
State of South Carolina Heritage Program correspondence includes occurrences from 
adjoining Cherokee and Union Counties, since these species could also potentially occur 
in Spartanburg County. A field survey was also conducted in December 16-17, 1996, in 
order to examine the habitats present on the site. 

1.2.7.11 Table 1.1 summarizes information on protected species of plants and 
animals that could occur in the study area. For each species of plant or animal, Table 1.1 
provides a description of the preferred habitat and a statement regarding whether the site 
would provide suitable habitat. Because a large portion of the site is already disturbed by 
landfitling and clearing, it does not provide suitable habitat in many of the upland areas. 
However, the remaining wooded uplands, slopes, ravines, and bottomland forest habitats 
on the site do provide potential habitat for many of these species. The following 
discussion assesses the potential for these species to actually occur on the project site. 

1.2.7.12 Two federally-listed plant species were determined to have significant 
potential for occurring on the site. These include Dwarf-flowered heartleaf (Hexus~Zi. .  
naniJora)(Federal- threatened) and American chaffseed (Scwhalbea nmericana)(Federal 
- endangered)(Table 1.1). The other federal-listed animal species that occur in the area 
include the bald eagle, red cockaded woodpecker (RCW), and peregrine falcon. 
However, these would only be occasional migrants in the vicinity of the site and would 
not utilize the site for nesting. No suitable nesting habitat is present on the site for bald 
eagles or peregrine falcons. RCWs require 60-70 year old pine trees infected with the 
tree fungus Fumes to nest. No pine trees of this age were observed during the biological 
survey. The area could provide foraging habitat for RCWs, however. 

1.2.7.13 Dwarf-flowered heartleaf occurs most commonly on hillsides, ravines or 
boggy areas next to creeks, creekheads where shrubs are rare, or bluffs with light gaps 
(VSFWS 1995). It specifically requires PacoIet, Madison gravely sand loam soils, or 
Musella fine sandy loam soils. All of these conditions occur on the site. No plants were 
observed during the 2-day survey. Nevertheless, this species could occur on the site 
within ravine and wooded areas. These areas are characterized by relatively easy access. 
The project will therefore not impact this species, since only limited clearing will be 
required in these areas. 

1.2.7.14 American chaffseed occurs in sandy peat and acidic sandy loam, seasonally 
moist soils. It prefers “open moist pine flatwoods, fire-maintained savannas, ecotonal 
areas between peaty wetlands and xeric sandy soils, and other open grass-sedge systems” 
(USFWS 1995). It is dependent on ftres, mowing or changing water levels to survive. 
Surviving populations are known from fm-maintained habitats including, “plantations 
where fire is a prescribed part of a management regime for quail and other game species, 
Army base impact zones that burn regularly because of artillery shelling; forest 
management areas that are burned to maintain habitat for wildlife, ..... and various other 
private lands that are burned to maintain open fields” (VSFWS 1995). The open old 
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field habitats on the southern portion of the project site could have supported this species 
in the past since it was a shelling area. During the 1996 biological survey, evidence of 
previous burning (charred wood) was observed in the open fields on the upland areas on 
the south side of the site. However, the site has not been used for shelling since 1947. 
Subsequent discussions with the present property owner have shown that the charred 
wood observed in the fields on the southern portion of the site are remnants of hardwood 
stumps. The stumps were left in place by the previous property owner, who removed 
hardwoods from a larger portion of the site prior to selling the land approximately 4 
years ago. The present owner subsequently removed the hardwood stumps, placed them 
in piles, and burned them. Only a portion of the fields on the south side of the site 
therefore have been burned, and the majority of these areas have been allowed to grow 
back into old field and young trees. These factors indicate that the area has probably not 
had sufficient burning to mainbin populations of American chaffseed. The project will 
therefore not impact this species. 

1.2.7.15 The State of South Carolina Heritage Program (SCHP) does not include 
records of any federal-, state- , or Heritage Program-listed species of plants or animals 
from the OOU6 area (SCHP 1997). Because the upland portions of the site have been 
extensively disturbed or planted into pine over the majority of the property, it is unlikely 
that most of the species listed in Table 1.1 actually occur there. However, the remaining 
deciduous forested uplands, forested wetlands, and seepage slope wetlands on the site are 
relatively undisturbed and could harbor some of the species listed in Table 1.1. Since 
only minimal disturbance of forested areas will occur as a result of identification and 
removal of UXO, the proposed project will have a minimal impact, if any, on the various 
state- and Heritage Program-listed species listed in Table 1.1. 

&2.8 Current Land Use 

1.2.8.1 OOU6 encompasses a l l  of the property owned by Dr. W. Brownlee Lowry 
(MD) and portions of properties owned by J. Larry Faulkenberry & Almond Forest 
Products, Inc., Robert E. Lee, Dr. Glenn L. Scott (MD), Neil Robinette, Timothy M. 
Chastain, Margie F. Purser, and Milliken & Co. Figure 1-3 provides a property boundary 
map showing the properties located within OOU6. 

1.2.8.2 During the site visit conducted on August 28, 1996,OOU6 was found to be 
heavily vegetated, except in the areas of development on Dr. Lowry’s property, such as 
Landfill 1; compost area; proposed site pond; front gate area; roads; former magazine 
storage area; and isolated clearings. Figure 1-3 includes existing and proposed 
development in the area of OOU6. Numerous changes occurred between the initial site 
visit and the mobilization for the OE Engineering Design project fieldwork in December 
1996: a large portion of the proposed pond area had been devegetated and 
topographically altered, Landfill 1 had expanded, additional roadways were constructed 
across the site, and vegetation foliage was greatly reduced due to seasonal factors. 

1.2.8.3 The Landfill 1 Area (footprint is approximately 3 acres), located, in the 
center of Dr. Lowry’s property, is currently in the process of being filled with Class I 
industrial waste and demolition debris. A compost area (Compost A) is located south of 
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the Landfill 1 area. Dr. Lowry stated that his plans are to expand the compost operations 
within the immediate area. A second compost area, Compost Site B, has not become 
active since the initial site visit. 

1.2.8.4 Development of the site pond in the area immediately southwest of Landfill 
1 has been initiated. During periods of slower Landfill 1 operations and on weekends, 
Dr. Lowry’s employees have constructed diversion dikes, sediment basins, and other 
related structures in support of the future filling of the pond. In pdcular, a siltation 
dam has been constructed to prevent silt materials from getting into the pond and for 
erosion control purposes. Runoff from upland areas to the north and northeast of the 
control portion of the site would be routed through the siltation dam to the pond. This 
active development is expected to continue for some time. 

1.2.8.5 The county Planning Department has no file for the construction of the site 
pond on Dr. Lowry’s property. However, a construction plan for building a silt dam for 
erosion control near the currently proposed pond area was noted. The silt dam has been 
built. 

1.2.8.6 Based on a visual inspection of OOU6, it appeared that there is no other 
active development on the adjacent properties within OOU6. 

1.2.9 Future Land Use 

1.2.9.1 On August 29, 1996 Parsons ES visited the Spartanburg County Planning 
Department regarding the planned development of OOU6. Discussions were conducted 
with Mr. Dale Harvey, Department Manager. Parsons ES received a copy of the compost 
facility, Class I landfdl, and the consmctioddemolition debris permits, issued in April 
1994. These were the only planned development permits available at the County 
Planning Department. 

1.2.9.2 The development plans for Dr. Lowry’s property indicate a minimum of 
four landfill expansions (phases) which are shown to progress from the Phase I area 
eastward towards the Phase II area. The Phase I (Landfill 1) will cover an area of 3.1 
acres and the Phase I1 (Landfill 21, will cover an area of 4.2 acres. Two additional 
phases (Phase 111 and IV) are shown on the development plan and are identified in the 
land use map (Figure 1.3) as possible future landfill expansion areas. These expansion 
areas would occupy the area between Landfill 1 and Landfill 2. These areas were cleared 
during the TCRA. 

1.2.9.3 The development plans provided locations of the compost areas (Compost A 
and B). Compost A is shown covering an area of 3 acres and Compost B Is shown 
covering an area of approximately 4.6 acres. Compost A has been constructed and is 
currently in operation. Compost B has not bwn constructed. 

1.2.9.4 The development plans also provided cross-sections and details with 
locations of proposed dirt roaddpaths, diversion dikes, sediment basins. and an 
equipment shelter. During the site visit, it was noted that most of the site access roads 
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have been completed. It is likely in the near future that other paths or dirt roads may be 
constructed within the site. 

1.29.5. At the time of the initial site visit in August 1996, Dr. Lowry stated that a 
storage barn is planned to be located in the area designated for magazine storage area. 
The Magazine Storage Area was subsequently constructed at this location with Dr. 
Lowry's approval during the OE Engineering Design since the barn construction had not 
yet been initiated. 

1.2.9.6 A grading permit will be required for all land disturbing activities, such as 
the excavation of soils and the building of roads (excluding waste disposal or 
composting) if the land disturbance was two acres in si= or greater. The grading permit 
would require the development of stormwater runoff and sedimentation plans. Areas that 
are impacted, which are less than two acres in size, only require notification. 

1.2.9.7 There was no information on the proposed development on adjacent 
properlies within OOU6. 

1.3 REGULATORY ISSUES 

L3.1 State and Local Rggulations 

The administrative requirements for compliance with state and local regulations 
generally do not factor into this investigation because of the general CERCLA 
exemption. However, close coordination with state and local regulatory agencies will be 
conducted to ensure compliance with all relevant rules, regulations, and policies. 

1.3.2 

1.3.2.1 Section 121(d)( 1) of CERCLA, as amended by the Superfund Amendments 
and Reauthorization Act (SARA), requires that remedial actions must attain a degree of 
cleanup that assures the safety of human heaith and protection of the environment. 
Moreover, all potential Applicable or Relevant and Appropriate Requirements (ARARs) 
must be outlined. ARARS include federal standards, requirements, criteria, and 
limitations under state environmental or facility siting regulations that are more stringent 
than federal standards. 

Assessment of Agalicable or Relevant and AINWODri ate Readre men& 

1.3.2.2 Although the requirements of CERCLA Section 121 generally apply as a 
matter of law only to remedial actions, USEPA's policy for removal actions is that 
ARARs will be identified and attained to the extent practicable. Three factors are 
applied to determine whether identifying and attaining ARARS is practical in a particular 
removal situation. These factors include: 

the exigencies of the situation; 

the scope of the removal action to be taken; and 

the effect of ARAR attainment on the statutory limits for removal action 
duration and cost. 
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1.3.2.3 ARARs are identified on a site-specific basis and involve a two-part 
analysis: first, a determination is made whether a given requirement is applicable; then if 
it is not applicable, a determination is made whether it is nevertheless both relevant and 
appropriate. When this analysis results in a determination that a requirement is both 
relevant and appropriate, such a requirement must be complied with to the same degree 
as if it were applicable. 

1.3.2.4 44Applicable” requirements are those cleanup standards, control standards, 
and other substantive environmental protection requirements, criteria, or limitations 
promulgated under federal or state law that specifically address a hazardous substance, 
pollutant or contaminant, remedial action, location, or other circumstance at a remedial 
action site. “Relevant and appropriate” requirements are cleanup standards and control 
standards, and the substantive environmental protection requirements, criteria, or 
limitations promulgated under federal or state law that, while not “applicable” to 
ordnance, a remedial action, the location, or other circumstance at a remedial action site, 
address problems or situations sufficiently similar to those encountered at a site to where 
their use is well-suited. 

1.3.2.5 The USEPA has identified three categories of ARARs: chemical-specific, 
location-specific, and action-specific. According to the NCP, chemical-specific ARARs 
are usually health or risk-based numerical values that establish the acceptable amount of 
concentration of a chemical that may remain in, or be discharged to, the ambient 
environment. Location-specific ARARs generally are restrictions placed upon the 
concentration of hazardous substance or the conduct of activities solely because they are 
in special Iwations. Some examples of special locations include fiood plains, wetlands, 
historic places, and sensitive ecosystems or habitats. Action-specific ARARs are usually 
technology or activity-based requirements or limitations placed on actions taken with 
respect to hazardous wastes, or requirements to conduct certain actions to address 
particular circumstances at a site. 

1.3.2.6 Chemical-Specific ARARs. No chemical-specific ARARs or TBCs have 
been identified for the removd action at the former CCATF because only the removal of 
OE is being considered in this OE Engineering Design and not any residual 
contamination that may have occurred due to ordnance burial, detonation, or disposal. 

1.3.2.7 Location-Specific ARARS. There are three potential location-specific 
ARARs pertaining to the removal action at the CCATF. These include the National 
Historic Preservation Act, Protection of Wetlands, and the Endangered Species Act. The 
ASR for Camp Croft discussed the presence of some historical or cultural resources in 
the CCATF area by CEHNC however, not specifically at OOU6 and none were found on 
the property. No evidence of historical or cultural resources was found during this 
investigation effort at OOU6. Parsons ES found that the site contains Corps- 
jurisdictional wetlands, but these habitats will not be disturbed through the 
implementation of any OE removal action. Parsons ES also found that no endangered 
species would be impacted by the clearance of OE from the property. 
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1.3.2.8 Action-Specific ARARs. One action-specific TBC, Army regulation AR 
385-64, requires that safety measures be taken for the handling of explosive ordnance. 
Moreover, DoD 6055.9-STD requires that specialized personnel be employed to detect, 
remove, and dispose of ordnance. This standard also defines safety precautions and 
procedures for the detonation or disposal of ordnance. 

1.3.2.9 Non-promulgated advisories or guidance documents issued by federal or 
state governments do not have the status of potential ARARS. However, these "to be 
considered" criteria (TBC) may be used to determine the necessary level of cleanup for 
human safety and protection of the environment. Potential ARARs and TBCs for the 
OOU6 OE Engineering Design project are listed in Table 1.2 and discussed in the 
previous paragraphs. 

1.4 PUBLIC INVOLVEMENT 

1.4.1 A public outreach program exists for the former CCATF. This program is 
administered by a Restoration Advisory Board (RAB) which was established to facilitate 
public involvement and awareness of previous and ongoing restoration work at the 
former CCATF. Mr. Wayne Bogan, Jr. of the U.S. A m y  Corps of Engineers, Charleston 
District Project Management Branch, is responsible for coordinating all activities 
conducted by the CCATF RAB. Since only a few property owners exist within the 
OOU6 area, a direct h e  of communication has been established between Mr. Bogan and 
the property owners. Therefore, the need for public involvement is limited to only these 
property owners. The RAB provides local residents with valuable information 
concerning the restoration work and procedures to follow in the event of ordnance 
discovery at the former CCATF. Minutes of RAB meetings pertaining to the CCATF are 
kept in a repository in the Spartanburg County Library. AU administrative records 
pertaining to all restoration work at the CCATF are available for public examination at 
the Spartanburg County Public Library. 

1.5 PREVIOUS INVESTIGATION 

lS,l 

In 1984, the USACE conducted a site survey of the former CCATF. This site survey 
concluded that the "potential for unexploded and dangerous bombs, shells, rockets, mhes 
and charges either upon or below the surface" could be found at the former CCATF. An 
aerial photograph and historical investigation information map of OOU6 is presented in 
Figure 1-4. Figure 1-5 presents a contour overlay on the historical investigation map. 

Site Survev o f Former Camp CroR 

Preliminary A -me nt Studv o f OOU6 1.5.2 

In 1991, the USACE, Charleston District conducted a Preliminary Assessment Study 
of this site. This study determined that the site was eligible for further investigation 
under the DEW FCTDS program. This study also determined that the site contains 
several locations where drums were placed inside wells during the closure procedures 
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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 Q weapons. 1 - 5 3  

Date 

Oct. 18, 1994 

Nov. 17, 1994 

Nov. 17.1994 

1S.3 

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 O m 0  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 conducted during that period would have involved the use of CN, a 
tearing agent, as a training chemical. 

site h-pwb *on and Archives Search o f Former CCATF 

M p t i o n  Grid 

A I  3 

B 30 

B 15 

One Live 105m with M48 fuse 

One 60mm HE with fuse 

One 60mm HE with fuse 

1.5.4 

1.5.4.1 In 1994 and 1995, Human Factors Applications, Inc. (HFA) performed two 
Time Critical Removal Actions (TCRAS) at the former CCATF; one at the State Park 
and the second at ooU6. The TCRA at OOU6 was planned for a 30 acre area currently 
owned by Dr. Lowry but was completed over an area of approximately 15 acres. The 
areas cleared included access roads into and out of the site and a work area where asphalt 
recycling equipment was to be installed. Future development areas proposed by Dr. 
Lowry were also included. Figure 1-4 presents the locations of the TCRA grids. 

Time Critical Re moval Action at OOU6 

a 
1.5.4.2 The objective of the TCRA was to remove surface and subsurface OE to a 

depth of four feet within the work areas and to conduct geophysical mapping of the 
planned site. HFA established grids in the work areas and performed magnetometry 
searches using Schonstedt G M W 2  magnetometers. The following table provides a list 
of the ordnance recovered during the TCRA: 

Nov. 17, 1994 One 155mm Burster Tube B 14 

1.5.4.3 All subsurface anomalies were excavated by hand and their identities 
determined. UXO that was unsafe to move was detonated in place. UXO and OE 
determined to be safe were destroyed on-site in a designated open detonation area. 
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5 EvaluatiodCost Analvsis at OOU6 

1.5.5.1 In 1995 and 1996, ESE performed an EWCA at the former CCATF (ESE, 
1996a). The purpose of this EWCA was to analyze removal alternatives to reduce the 
risk of public exposure to O W X O  at sites previously identified in the 1994 ASR 
(USACE, 1994). The EWCA addressed nine OOUs where O W X O  were either 
previously confirmed or suspected. Six OOUs were within Croft State Park. The 
remaining three OOUs were located on private property sites outside the park, but within 
the former CCATF boundary. 

1.5.5.2 ESE was directed by CEHNC to investigate four areas within the boundaries 
of OOU6, including the planned “compost B area, the “poppy field”, the proposed 
location of “landfill No. 2”, and one unnamed area. These areas were designated as 
Grids 61,62, 88, and 87, respectively. Grids 61 and 62 were investigated on October 28 
and 29, 1994, and Grids 87 and 88 were investigated January 17 through 23, 1995. 
Figure 1-4 presents the locations of the EWCA grids. 

1.5.5.3 The investigation of Grids 61 and 62 consisted only of magnetometer 
surveys and a recording of anomalies. No intrusive operations were conducted at the 
time due to shortage of funds to complete this effort. However, the investigation of 
Grids 87 and 88 included both magnetometer surveys and intrusive operations. 
Significant UXO findings included four 60mm and seven 81mm projectiles, nine 105mm 
smoke canisters, mortar parts, and numerous fragments in Grid 87. No UXO was found 
in Grid 88. All recovered UXO were detonated in place by qualified UXO personnel. 

1.5.5.4 Table 1.3 summarizes the configuration, sampling methodology, anomalies 
recorded, anomalies investigated, and OE findings for each grid within OOU6. 
QuantiTech performed a safety risk assessment for the EWCA prepared on OOU6 and 
estimated a maximum UXO density of 1.31 per acre for OOU6 and a probability of 
exposure of zero to I12 per activity per visit. 

XS.6 

1.5.6.1 ESE obtained an orthophotograph and prepared a geographic information 
system for the site as part of the development of the evaluation and prioritization of OE 
removal at former CCATF (ESE, 1996b). The purpose of this assignment was to 
develop a plan of action that could be used in the future to facilitate efficient 
investigation, identification, and removal of suspected OE at the former CCATF with a 
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 at the former CCATF. 

SUQp lemental Archives Search o f Former CCATF 

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



Table 13 
OIWXO Findings at OOU6, EHCA Effort 

Anomalies 
ConQumion Sampling Recordedl O m 0  Findings 

Grid (fi) Method Investigated (quantity in parentheses) 

ordnance operable Unit 6 

61 Linear none 37VO none 
62 Linear none 70910 none 

87 Rectangular other 218/218 105mm smoke canisters (9), 
6Qnun (4) and 81mm (7), 
motar parts, fragments 

88 Irregular other 42142 -men& 

Source: ESE, 1W6 
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1.5.6.3 In March 1995, CEHNC authorized ESE to prepare a SASR in an effort to 
locate possible additional f ing ,  bombing, and strafing ranges at rhe former CCATF 
(ESE, 1996c). The following activities were conducted from April through August 1995 
as a part of the SASR: 

@ 

Searches of national, regional, and local archives; 

Searches of databases including the Department of Defense database-Defense 
Technical Information Center (DTIC), L e a ,  and NeXis; 

Placement of notices in national and local publications; 

Operation of a toll-free telephone number to receive information from persons 
knowledgeable of past CCATF activitim; 

Onsite interviews with the local populace; 

Hosted a Public Open House near the former CCATF; and 

Conducted Windshield Surveys or driveby surveys to locate possible OE Sites. 

As a result of the SASR, 134 sites were identified as having potential OE contamination. 

1.5.7 Finsl SUDp lemenu Endneering R ~ o r t  and Site Reconnaissance 

1.5.7.1 In October and November 1995, ESE performed a site reconnaissance of 
each of the 134 sites where a right-of-entry (ROE) was available from the owner(s) 
(ESE, 19964). ROES were avaiiable and a site reconnaissance was conducted at 97 sites. 
The reconnaissance consisted of a non-intrusive, magnetometer survey and visual 
inspection of each site that could be identified. A Final Supplemental Engineering 
Report was submitted to CEHNC in March 1996. 

@ 

a 

1.6 CURRENT STUDY [ENGINEERING DFSIGNI RESULTS, 
CONCLUSIONS, AND FINDINGS 

1.61 Investifatio - n Activities and ReSUltS 

1.6, I. 1 Site investigations were conducted at the fomer Camp Croft A m y  Training 
Facility, Ordnance Operable Unit 6, between December 1996 and February 1997 to 
determine the nature and extent of OE contamination. The infomation gathered from 
these site investigations was used to prepare the Engineering Design. The Engineering 
Design document determines the most appropriate response action to reduce the public 
safety risk posed by OE at the site. The investigations conducted during the Engineering 
Design study included: 

0 geophysical survey investigation; 

intrusive investigations; and 

review of historical data (archival investigation); 
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integration of all of the data collected from these investigations into the former 
Camp Croft Army Training Facility, Ordnance Operable Unit 6,  Geographic 
Information System (GIs). 

1.6.1.2 Based on the data collected during these site investigations, an Engineering 
Design was prepared. The Engineering Design focused on conventional OJYUXO risks 
requiring non-timecritical removal actions (NTCRAs) within the boundaries of OOU6. 
The purpose of the Engineering Design was to determine the most appropriate response 
action to address any OE risk at OOU6 and to evaluate follow on remedial action where 
warranted. The site characterization data was used to identify and classify the portions 
(sectors) of the site that are potentially contaminated with OEXJXO. For these areas, 
alternatives were identified and developed to address the safety risks pertaining to OE 
exposure at the site. This subsection presents a description of the site investigation 
activities, the investigation's results, and a discussion of the types of OE items found at 
the site. Detailed discussion of the Engineering Design field activities are provided in 
Appendix A. The nature and extent of OE contamination found at the site based on these 
investigations is then summarized in Section 1.7. 

1.6.2 

1.6.2.1 The site visit was conducted between August 28 and 29, 1996. The purpose 
of the site visit was to visually inspect, photograph, and videotape the existing 
improvements at OOU6 and obtain historical site documentation to evaluate both past 
and current land use, assess the type and quantity of ordnance that has been employed, 
and evaluate the site's potential for buried OE. Activities such as gathering of recorded 
documentation of planned development for the site, discussions of endangered species 
and wetlands concerns, establishment of contacts with local state agencies, and 
verification of local hospital routes and emergency @lice, fire, etc.) jurisdictions. 

1.6.2.2 A review of the historical documents and studies conducted at rhe former 
CCATF provided sufficient information on the potential nature and locations of OE that 
may be present at the site. The historical documents reviewed included 

the Preliminaiy Assessment Repon prepared by the US Army Corps of 
Engineers, Charleston District in 1991; 

the ASR prepared by the US Army Corps of Engineers, Rock Island District in 
April 1994; 

the TCRA Report prepared by HFA in 1995; 

the EWCA Report prepared by ESE for CEHNC in 1996; 

the Evaluation and Mapping Report prepared by ESE for CEHNC in 1996; 

the SASR prepared by ESE for CEHNC in 1996; and 
the Supplemental Engineering Report prepared by ESE for CEHNC in 1996; 

Site Visit and Archival Tn~&igatio n 

1.6.2.3 The review of historical documents revealed that the Department of the 
Army used the area designated as OOU6 as an impact range for 105mm artillery shells. 



In addition, other firing ranges may have been located on the property. The firing ranges 
at the former CCATF consisted of pistol, rifle, machine gun, mortar, anti-aircraft, and 
anti-tank ranges. Any number of exercises may have been conducted at the site between 
establishment of CCATF in January 1941 and &e declaration of the property as surplus 
in 1947 by the War Assets Administration. Structures once located on the facility were 
subsequently removed by the Army. During previous investigations, OOU6 was divided 
into several areas. Figure 1-4 shows the designation of these areas. Landfill 1 and 
proposed Landfill 2 comprise part of an area investigatedlremediated during the TCRA. 
Two areas, Grids 87 and 88, comprise areas investigated during the EWCA investigation. 
Two other areas, Grids 61 and 62 were geophysically investigated but intrusive effort to 
c o n f m  the presence of UXO items was not performed during the EWCA investigation. 
Aside from the landfill, land use within OOU6 includes compost areas, extensive pine 
farm forests, pond construction, small wetland areas, access roadways, and natural 
brush/forest areas. The Grid 87 m encompasses most of the location of the ordnance 
impact area, as identified in the ASR. However, it is assumed that a percentage of the 
rounds fired at the target located within the Grid 87 area would have missed and landed 
within some of the other areas within OOU6. The presence of ordnance was confirmed 
at Grid 87 during the EWCA investigation and in Landfd 1 during the TCRA. 
Recovered ordnance included 6Omm moms, an 81- illurnination projectile, and 
105mm projectiles (both live and inert). The site is currently used as an industrial 
landfill. pine fam, and private hunting area. Occasionally hikers may pass through the 
site. 

1.6.2.4 A visual site inspection conducted by USACE Charleston District during the 
PA did not confirm the presence of OE in OOU6. Although no OE items were found, 
OOU6 was believed to include OE items based on the following: @ 

eyewitness ~ccounfs. 

the location of the target impact area onsite; 

the probability of impacts due to undershootlovershoot; and 

1.6.3 

1.6.3.1 The Engineering Design at OOU6 included the use of a GIs. GIs was used 
effectively on this project to plan and design sampling grids, locate sampling grids in 
relation to vegetation cover and topography while providing adequate survey coverage 
and sampling density, develop a site specific database, QC and catalogue data, and lo 
analyze specific data attributes required for risk evaluation. Data attributes of Significant 
importance were queried to provide the basis for development of maps that present 
results of site characterization work. The GIs employed was able to assemble and 
configure site survey data and was tailored for the specific needs of the site. Existkg 
CCATF GIs-CADD maps were provided by CEHNC to develop the initial investigation 
map for the site. The data gathered from the geophysical investigation was combined 
with the intrusive investigation data and was incorporated into the GIs to establish a 
proffle for specific OE items found at the site. This infomation assisted -in the 
evaluation of the potential cleanup costs of various levels of OE clearance at the site. 

G e O m  h i d  Information Srstem GISk Survev. 833 d MwD i ng 
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1.6.3.2 Specific areas where the GIs was used included the following: (1) land 
survey data was stmessfdy transferred to establish a GIs base map that was used to plan 
and design the geophysical investigation; (2) the geophysical survey data was then 
incorporated into the GIs and was used to direct the intrusive operations; and (3 )  the GIs 
was used to paform the evaluation, analysis, and interpretation of the geophysical and 
intrusive investigation data to establish a pro& for spec5c OE items found at the site. 

1.6.3.3 Control points were set up throughout the site to accurately locate the 
geophysical survey sampling grids. The coordinates of each of these control points was 
entered into the GIs using the North American Datum of 1983 (NAD83) referenced to the 
South Carolina State Plane Grid System. The grids were 50 foot by 50 foot squares 
oriented north-south to enable quick trackmg of grid locations and access to each grid 
during subsequent investigations. Grid clusters were established, consisting generally of 4 
individual grids, to reduce travel time between grids. The sampling grids established for 
the site are depicted h Figure 1-6. Further details on the GIs used at CCATF are 
provided in Appendix A. QC of the location surveys of the grid corners were conducted. 
The QC results indicated that the grid corners met the required level of accuracy (+ or - 
1 .O foot). For more details see Appendix A. 

1.6.4 Area Definitions 

1 , 6 4 1  Based on a combination of similarities of characteristics regardrng physical 
site features, land use, historic attributes, locations of OE items recovered, and previously 
investigatdremediated areas, several sectors were delineated within OOU6. SpecificalIy, 
the site was divided into eight sectors. Figure 1-7 depicts the location and configuration 
of the sectors. The rationale for dividing the OOU6 into sectors was to provide a basis by 
which the risk evaluation was conducted for the site. Each of the sectors was analyzed 
separately both for the risk assessment as well as the potential removal action alternatives 
due to the differences in the field investigation findings and dBerences in the current and 
anticipated use of each of these areas. 

1 6 4 . 2  Due to overlap among portions of several of the sectors, sector refwen- 
numbers were established to enable i d d c a t i o n  of wed expanse of sectors and sectors 
to which OE Engineering Design sampling grids were assigned. Sedon reference 
numbers and names are depicted on Figure 1-7 which shows Sector 7 @YCA Grid 87) 
overlapping both Sector 2 (Pine F m )  and Sector 3 (Landfill and Compost A Areas). 

1.6.5 Sector Descrintions 

1.6.5.1 Roads and Site Operations Building (Sector 1). This sector consists of 
existing site roads (1.76 acres) and the landfill operations building (0.08 acre) that were 
cleared of ordnance during the TCRA (Figure 1-7). Currently a total of 7.07 acres of 
roadways exist within OOU6 for which OE clearance has not been conducted by 
representatives of the Corps of Engineers. These roadways will therefore be considered 
“paths” and will be evduated as part of the sectors in which they reside. A general 
observation during the field work was that many of these paths are lined with construction 
debris to enable better tracking for site operation vehicles and for erosion control. No 
information is available as to whether the County Roads (Highway 176 
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bypass and Deewood Drive) within OOU6 were cleared, but since they are currently 
paved their acreage was excluded &om Sector 1 .  No sampling grids were established 
within Sector 1. 

1.6.5.2 Pine Farm (Sector 2). This sector includes a large portion of the northern 
and northlcentral portions of the site that are thickly forested with pine trees. Many of 
these trees are planted in rows and are of similar size and height (about 10 feet). Based on 
visual observation of maturity, the pine trees were planted during the same general 
timeframe (about 5-7 years old). The Pine F m  Areas cover a total of 38.94 acres 
(Figure 1-7). Forty-three sampling grids were established within this sector. The Pine 
Farm includes an expanse of land area planned for future expansion of Landfill 1 and 
Landfill 2. This area is designated as future Phase Ln and Phase IV landfill expansion 
areas in the Iand use map (Figure 1.3). Included in this sector is the future storage barn 
(approximately .5 acre area). 

1.6.5.3 Landfdb and Compost A Area (Sector 3). An industrial hndf~II is operated 
by one of the property owners (Dr. Lowry) within the OOU6 site. The available 
information indicates the primary landfill areas are Landfill 1 and Landfill 2. In this review 
document landfill layout at OOU6 (for example, in the T C M  Report) included Landfill 1 
and Landfill 2. Landa 1 is currently active dong with several adjacent cornposting areas. 
The area for subsequent expansion of landfdl operations (Landfdl2) has been defined by 
the property owner and approved by the Spartanburg County and the state regulatory 
agency. Landfil 1, the proposed Landfill 2, and the associated cornposting areas cover a 
total of 21.3 1 acres (Figure 1-7). Compost A lies in the southern hal€ portion of the area 
designated as Landfdl 1 and Cornposting Area A (Figure 1.3 and Figure 1.7). A general 
observation during field work indicates the presence of more than 1 existing cornposting 
areas within the Landfll 1 and Cornposting kea.  Much of the areas within this sector 
were previously investigatdcleared of ordnance during the TCRA, therefore no OE 
Engineering Design field investigation was planned for this area. However, there was a 
concern that a portion of this area was not investigatedklwed during the previous 
investigation. Based on this concern, CEHNC requested additional sampling grids in this 
sector. In this regard, eleven sampling grids were established to provide additional 
characterization data for this area. 

1.6.5.4 Pond (Sector 4). Development of a manmade pond is currently underway by 
one of the property owners @r. Lowry) within OOU6. During the OE Engineering 
Design fieldwork, heavy brush clearing and grading work were in progress around the 
intended pond area. The grading effort could potentially influence a change in the 
topograhy at this portion of OOU6. Most of the vegetation cover and many of the trees 
were removed. On the basis of the activities Witnessed at this portion of OOU6, CEHNC 
requested an increase in the sampling grids established in this sector. Forty-three sampling 
grids were established within the sector. The Pond Area encompasses approximately 
24.86 acres (Figure 1-7). 

1.6.5.5 Wetlands (Sector 5). A number of small streams and wetlands traverse 
Many of these streams are intermittent and flow only during periods of OOU6. e 
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significant rainfall. However, w e d  perennial streams and wetland areas are present on 
the site. Five of these areas, although not contiguous, were grouped together as a sector. 
The combined acreage of these geomorphological features is approximately 3.91 acres. 
No sampling grids were established within this sector due to regulatory restrictions. 

1.6.5.6 Natural BrushlForest (Sector 6). A large portion of OOU6 is undeveloped. 
Much of this mea is covered by sparse to moderate hardwood forest and natural brush. 
Pine farms have not been cultivated although there is evidence of past hardwood timber 
harvests. The two extensive land areas fdlhg into this category are generally located in 
the northern and southlcentrd portions of OOU6, respectively. The total acreage of these 
areas is approximately 168.39 acres (Figure 1-7). To adequately cover this sector, 150 
sampling grids were established. Included in this sector is the planned hture Compost B, 
an area of approximately 5 acres. 

1.6.5.7 EWCA Grid 87 (Sector 7). This Sector was defined to coincide with 
EWCA Grid 87. This grid was previously investigated and deemed contamhated With 
ordnance. Grid 87 overlaps small portions of the Pine Fann and the Landfdl and 
Cornposting Areas. The overlap areas are excluded &om the acreage of the Pine Farm and 
the Landfill. EWCA Grid 87 is comprised of approximately 30.17 acres (Figure 1-7). The 
approved Work Plan excluded this sector from investigation since it had reportedly been 
significantly investigated during the EEICA. However, during the OE Engineering Design 
field work four sampling grids were established at the request of CESAC and CEHNC. 
This area lies at the south portion of Grid 87. 

1.6.5.8 Uninvestigated Area (Sector 8). This area consists of all property Within 
OOU6 for which access was not provided by the respective property owners during the 
OE Engineering Design field work. These areas consist of approximately 1 14.92 acres of 
land. Five samphg grids were established in areas thought to be completely within the 
property for which access had been obtained but subsequently were judged to be partidly 
outside. Prior to confkming this information, geophysical investigation was performed at 
these five sampling grids. Subsequently, the stakes defining these grids were removed and 
the sampling grids were deleted from further investigation. 

1.6.5.9 Table 1.4 presents a summay of the acreage for all sectors. 

1.6.6 Geoahvsicd Survey 

1.6.6.1 A geophysical survey to detect ferrous metal objects was conducted at the 
former CCATF OOU6 between January 7 and February 7,1997. The geophysical survey 
was conducted on 256 individual 50 foot by 50 foot grids. The locations of these grids 
were randomly selected across the areas of interest within OOU6 to optimize search 
effectiveness. Field activities for the geophysical survey included the following tasks: 

setting up the equipment calibration verification test grid; 
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TABLE 1.4 
SECTOR ACREAGE 

OOU6 OE ENGWERING DESIGN 

Sector No. of Grids 
A- Sampled Number 

Roads and SIte Operations Bullding 
TCRA Cleared Roads aad Building Area 

Pine Farm 
Future Storage Barn 
Future Phase IU and IV Landlill Expansion Area 
Landall and Compost A Areas (I) 

C o m p t  A 

Pond Area 
wetlands/streams 
Natural BrushlForest 
Compost B 
EWCA Grid 87 
Uninvestigated Area (Access Denied) 
Milliken and Company property (Western Portion of 
Site) 
J. Faulknkrry & Almond Forest products property 
Timothy M. Chastain Property (East Portion of Site) 
Robert E. Lee Property (East Portion of Site) 
Other small tract property owners 

Landf i l l 1andproposed~ l l2  

1.84 0 

38.94 43 

2131 11 

24.86 43 

3.91 

16839 150 

30.17 4 

114.92 5 

- .  

TOTAL 404.34 256 
(1) Area cleared for Landfills 1 and 2. 

setting up the survey sampling grids; 

- staking and surveying sampling grid corners; 

- extensive clearing of brush and small trees within sampling grids; 

- clearing of brush and small trees (less than three inches in diameter) for 

calibration verification of the Geanics EM-61 instrument to confm factory 
calibration; 

geophysical survey data acquisition using a 3-foot lane spacing; and 

access to sampling grids; 

field data analysis. 

1.6.6.2 Prior to the geophysical surveying of each sampling grid, a UXO certified 
expen surface cleared the sampling Mds to ensure the safety of the geophysical survey 
crews. This UXO clearance involved a visual inspection and use of a Schoenstedt 
fluxgate magnetometer. Geunics EM-6 1 Electromagnetic Time Domain Metal Detectors 
were used by Parsons ES personnel to perform the geophysical survey. the "mag and 
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flag” methodology was used. Further details on the description of this eq~pment, 
calibration verification effort, and procedures employed during the survey are provided in 
Appendix A. Photographs of the EM41 being used are also included in Appendix A 
(Figures A. 1 and A.2, respectively). 

* 
1.6.6.3 The total area geophysicdy surveyed at the former CCATF OOU6 was 

approximately 14.69 acres based on 256 surveyed 50-foot by 50-foot sampling grids. This 
constitutes 4.98% coverage of the 289.42 acres of the site for which access was granted. 
On the basis of the designated sectors (see Section 1-65}, approximately 2.47 acres of the 
38.94 acres were geophysically investigated in the Pine Farm, 0.63 acres of the 2 1.3 1 
acres were geophysically investigated in the Landfill and Cornposting sector, 2.47 acres of 
the 24.86 acres were geophysically investigated in the Pond Area, 8.61 acres of the 168.39 
acres were geophysically investigated in the Natural BmshlForest Areas, and 0.23 acres of 
the 30.17 acres were geophysically investigated in the W C A  Grid 87 sector. No 
geophysical investigations were conducted within the 1.84 acres of Roads and Site 
Operations Area and the 3.91 acres in the WethnddStreams sector. Approximately 0.29 
of the 1 14.92 acres were geophysically investigated within the Uninvestigated Area sector 
(access denied), no intrusive investigation was conducted in these grids. 

1.6.6.4 The geophysical investigation identified 2,310 a n o d e s .  The results (the 
locations of the geophysical survey grids including number of anomalies detected) are 
depicted in Figure 1-8. Table 1.5 includes a summy of the geophysical suwey 
investigation results. Detded geophysical investigation data is included in Appendix C. 
The procedures used in identifying anomalies are described in Appendix A (paragraph 
A. 1.5.5.1). No OE items were discovered on the grid surfaces during the survey a d o r  
brush cutting surface clearance activities. 

1.6.7 Intrusive Investieation 

1.6.7.1 The intrusive investigation was conducted to verify the EM-61’s effectiveness 
to accurately locate OE items at the former CCATF OOU6. In this regard this effort was 
performed to safely and efficiently excavate, identify, and document OE recovered from 
the site; and to provide Site characterization data to the site specific GIs database 
developed for OOU6. A summary of the intrusive investigation is provided in this section. 
A detailed description of all intrusive activities is provided in Appendix A. The intrusive 
investigation results are depicted on Figure 1-8 and also summarized in Table 1.5. 

1.6.7.2 The intrusive investigation was performed from January 16, 1997 to February 
26, 1997. The intrusive work was performed at a given grid after completion of the 
geophysicd investigation at the grid. The Schoenstedt and Mk26 equipment were used to 
confirm if the sources of the EM-61 anomalies Bagged prior to excavation of the location 
were of ferrous materials and to thereby ascertm ’ potential presence of an OE item. 
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1.6.7.3 One HE 1OSmm projectile and 14 inert 105- illuminatiodsmoke projectiles 
were recovered at the site. A total of 324 of the 2292 anomalies (23 10 minus 18 deleted 
grid anomalies) or 14.1% of the anomalies excavated f?om the 251 individual sampling 
grids were identifted as “false positives”. The Teasun for this level of false positive hits 
may be attributed to the presence of magnetic rocks and metallic soil layers at the site. 
“False positive” in this study implies no confirmed OE item(s) related sources at the 
anomaly location investigated. 

1.6.7.4 A quality control (QC) check of 100? of the area of each grid was conducted 
by the UXO subcontractor using the Foerster MKL6 magnetometer. Although several 
UXO fragments were recovered using the W 6 ,  no ordnance was confmned at any of the 
QC locations. 

1.6.7.5 The live 105mm projectile was blown in-place upon discovery. The 14 inert 
105 illumination projectiles were subsequently rendered sde on February 27, 1997. The 
scrap from the live OE item destruction and those from the 14 hert 105mm 
illuminatiodsmoke projectiles were taken off site for disposal by a local recycler. Upon 
completion of the intrusive work, Parsons ES demobilized from the site on March 5,  1997. 

1.6.8 

ordnance were used at the former CCATF. These ordnance items include: 

Profile of OE Item Recovered 

1.6.8.1 Previous clearance operations conducted at OOUd revealed several types of 

rn Live 105mm HE projectiles; 

Inert 105mm base ejection (BE) illuminationlsmoke projectiles; 

60mm mortar projectiles; 

155mm burster tube, and 

8 lmm illumination projectile. 

1 6 8 . 2  Only 105mm projectiles, one HE and 14 BE illuminatiodsmoke projectiles, 
were recovered during the 1996/1997 OE Engineering Design. This section briefly 
discusses the configuration and dimension, major components, use, function, and other 
identification characteristics of each of these OE items. Table 1.5 presents the number of 
each potentially hazardous OE item recovered and how many of these items were 
rendered safe prior to h a l  disposal. A description of these OE items and a representative 
photograph of each item are presented in the following paragraphs. 

1.6.8.3 lO5mrn Illumination Projectile. The 105mm illumination projectile was 
used for illuminating designated target areas during World War IL The ASR indicated 
that a target area (referred to as A19 or Red Hill) for 105mm High Explosive (HE) 
Projectiles was located in the center of oOU6. Numerous 105mm illumination projectiles 
have been recovered fiom the site during the EWCA, TCRq and the OE Engineering 
Design. The 19.33-inch projectile from a 105mm illumination projectile consisted of a 
hollow steel forging, a metal rotating band, and a pinned baseplate with a 
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combined approximate weight of 33 pounds. The projectiles recovered from the site 
were assembled with M54 MTSQ (Time and Super Quick) fuzes threaded into the nose 
of the projectile. Other fuzes may have also been used. The projectile cavity contained 
the expelling charge, illuminating canister, and parachute assembly. The expelling 
charge consisted of 0.11 pounds of black powder contained in a cloth bag. The 
illuminating canister contained 1.74 pounds of iUuminant (capable of providing an 
average luminosity of 450,000 candlepower for a duration of 60 seconds) and a first-fire 
composition (0.15 pounds). The parachute assembly was attached to the illuminating 
canister body. A baseplate was affixed to the bottom of the projectile with three shear 
pins and three twist pins. The complete 105mm illumination projectile was 
approximately 32.17 inches long with an approximate weight of 46.43 pounds. 
Maximum projectile range was 12,590 yds (approximately 7 miles) with a maximum 
muzzle velocity of 1,621 feet per second. For recognition purposes, the 105mm 
illumination projectiles were painted gray with white banddstenciling or white with 
black bandsstending. The stenciling indicated the type of round. Figure 1-9 is a 
photograph of a 105- illumination projectile recovered from OOU6. 

1.6.8.4 105mm Hieb Ew hive hje 

1.6.8.4.1 The 105mm High Explosive (HE) Projectile was used against personnel 
and light material targets during World War XI. The ASR indicated that a target area 
(referred to as A19 or Red Hill) for 105mm HE projectiles was located in the center of 
OOU6. Several 105mm HE projectiles have been recovered from the site during the 
EWCA, TCRA, and the OE JnvestigationEngineering Design. 

1.6.8.4.2 The 19.33-inch projectile from a 105mm HE projectile consisted of a 
hollow steel forging, a metal rotating band, and a welded baseplate with a combined 
approximate weight of 30 to 32 pounds. The projectiles unearthed at the site were 
reportedly assembled with M48 PD (Point Detonating) fuzes threaded into the nose of 
the projectile. Other fuzes may have also been used. The projectile cavity contained the 
HE filler which consisted of either 4.25 to 4.8 pounds of cast TNT or 4.6 to 5.08 pounds 
of Composition B. The fuze cavity (shallow or deep) was either drilled or formed in the 
HE filler at the nose of the projectile. A cavity liner, to preclude dusting of HE during 
transportation and handling, was seated in the cavity and expanded into the lower 
projectile fuze threads. A supplementary charge was placed in the fuze cavity of 
projectiles having deep cavities. Projectiles with shallow cavities or deep cavities 
containing a supplementary charge used only short intrusion fuzes, PD, or MT. Those 
with deep cavities accepted the long intrusion proximity fuze. The cartridge case 
contained a percussion assembly and seven individually bagged and numbered propelling 
charge increments. The base of the cartridge case was drilled and the primer assembly 
was pressed into the base. The percussion primer assembly consisted of a percussion 
ignition element and a perforated flash tube containing 100 grains of black powder. The 
propellant bags contained 2.83 pounds of flashless powder and were tied together with 
acrylic cord and assembled into the cartridge case around the primer flash tube. The 
complete 105mm HE projectile was approximately 28.6 inches long with an approximate 
weight of 39.92 pounds. Maximum projectile range was 12,590 yds (approximately 7 
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FIGURE 1.9 
105 MILLIMETER ILLUMINATION PROJECTILE 
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FIGURE 1.1 
105 MILLIMETER HIGH EXPLOSIVE PROJECTlLE 
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miles) with a maximum muzzle velocity of 1,621 feet per second. For recognition 
purposes, the 105mm HE projectiles were painted olive drab with yellow 
bandslstenciling or yellow with black banddstenciling. The stenciling indicated the type 
of round. Figure 1-10 is a photograph of a 105mm HE projectile recovered from OOU6 
and a cross section view of a typical projectile. 

1.7 

1.7,l Introduction 

This section provides an overview of the results of the geophysical and intrusive 
investigations performed at the former CCATF OOU6. This  discussion presents the 
results of the investigations of the areadsectors previously identified at the site: the 
Roads and Site Operations Building, the Pine Farm, the Landfdl and Composting Areas, 
the Pond Area, the WetlanddStreams, the Natural and BrushlForest Areas, and EElCA 
Grid 87. On the basis of the designated sectors at OOU6, the results of the geophysical 
and intrusive investigations are depicted in Figure 1- 1 1. A summary of the results of 
these field investigations is presented in Table 1.5. A list of potentially hazardous OE 
items, and the sector(s) where they were discovered, are provided in Table 1.6. 
Recovery depth and distribution of potentially hazardous OE items are presented in Table 
1.7. Table 1.8 provides a summary of all OE contamination at OOU6. 

SOURCE, NATURE, AND EXTENT OF CONTAMINATION 

1.7,2 OE Contamination of theR~& a nd Site Operations Building A m  
The Roads and Site Operations Building Area is comprised of approxhately 1.84 

acres. A geophysical survey was not conducted in this area during the OE 
InvestigatiodEnginwring Design. This sector is located primarily from Landfill 1 
northwest to Lake Mimosa Road and was cleared as part of the 199411995 TCRA 
investigation. The scalehouse, parking area, and truck scales are all included within this 
area. TCRA results indicated one HE 105mm projectile was recovered near the road in 
this area. The approximately 5.31 acres of onsite access roads that were not cleared 
during the TCR4 were reportedly cleared by a representative of the property owner at a 
later date. However, there was no documentation of this activity. Some of these access 
roadways are regularly used by large trucks delivering construction debris to the landfill. 
Because of heavy use, the roads are maintained by regrading and adding of course 
construction materials (for example, asphalt debris, concrete rubble, and porcelain 
fragments) for better traction and control of erosion. The layers of construction debris 
used in building the roads may prevent exposure to potential OE items, if present. Since 
these roadways have not been officially cleared, they will be considered as part of the 
sector in which they reside (for example, the Pine Farm and the Natural BrushlForest] 
can be applicable to evaluating the potential exposure for this area. 

1.7.3 Pine I?- 
1.7.3.1 The Pine Farm Area is approximately 38.94 acres. A total of 43 sampling 

grids (each 50 by 50 ft  in dimension) were established within this area. Approximately 
6.3% (2.47 acres) of the Pine Fann was geophysically and intrusively investigated. Prior 
to commencement of the geophysical investigation, extensive brush cutting activities 
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Type of 
Investigation 

TCRA 1') 

W C A o  

OE 
Engineering 
Design 0 1 

Sighting by 
Dr. Lowry 

Sheriffs 
Department 
and 48th HOD 

Table 18 
Summary of OE/UXO Investigations at OOU6 . 

Date 

1994 

199511 996 

1996/1997 

1994 - 
to date 

1997 

Investigation 
G r i d d M  

SeCtOrS 

Ladi l l  I 

Landfill 2 

Proposed Phase 111 & IV Area 

Access Roads 

61 (Compost B) 
62 (Poppy Field) 

87 

88 (Landfill 2) 

Roads & -on Bldg 

pine Farm 

Landfills 1 & 2 and Compost A 

Pond 

Natural BrushForest 

Red Hill (Grid 87 area) 

OE items discovery - Post 
Engineering Design Clearance 
Work 

OEllJxO Findings 
~ 

6Omm HE mortar (2) 
* 155- Burster tube (1) 

None 

None 

Lwe 105mrn projmle (1) 

None 

None 

105mm Smoke Canisters (9) 
60mm (4) 
81mm (7) 
Mortar parts, UXO fragments 

UXO fragments 

None 

105mm inert illumination 
/smoke prujectiles (9) 

UXO fi-agments 

105rnm HE projectile (1) 
105mm inert projectiles (5)  

Uxofrasments 

Several OE items (reportedly, 
105mm projectiles and UXO 
jiagments) 

(4) 

(1) 
(2) 
(3) 
(4) 

Source: E R A  Report, HFA, 1994 

Source: EEICA Rcprt, ESE, 1996 
Source: This OE Eoginoaing Design Report 
-1s w OE itcms not w d a b l c  at time of publication of this rtpwt. 

* The burster tube consists of a seamless steel tubing with au OD of approximately 1 inch and it encloses the burster 
charge. The purpose of the burster is to burst the shell wall and disptrse tbe filter of thc shell upon debnation of 
the point dctonating fuze. 
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were conducted to enable use of the EM-61 survey equipment. The geophysical swey  
of the grids identified a total of 663 anomalies. More anomalies were detected in the 
Pine Farm than any other areas within OOU6 (except the Pond Area). On average, 
approximately 15 anomalies were detected per grid in this area versus the sitewide 
average of 9.0 anomalies per grid. This is explained by the proximity of the former 
impact area (see Figure 1-11) to the Pine Farm and the high concentration of OE 
fragments (versus non-OE metal scrap) recovered from these anomalies. 

1.7.3.2 The weight of OE-related fragments recovered (approximately 331 pounds) 
from the Pine Farm accounts for more than 113 of the total weight of OE-related 
fragments (approximately 979 pounds) recovered sitewide while encompassing only 
14.6% of the total OOU6 investigated acreage. Nine of the 14 inert 105mm ordnance 
items were recovered from the Pine Farm. No high explosive (HE) OE items were found 
in this area (Tables 1.4, 1.6, and 1.7). 

1.7.3.3 Of the 663 anomalies detected, 62 ‘ Y a k  positives”, or approximately 9.38, 
were identified in this area A ‘‘false positive” for the OE Engineering Design is defined 
as a geophysical anomaly (flagged based on elevated EM-61 readings) for which no 
“contact” or “some material” could be identified after completing intrusive operation 
(dig of soil materials to probe for contact while scanning the immediate vicinity of the 
flagged location using the Foerster Mk26) within a %foot radius of the flag and up to 4 
feet below land surface. The sitewide ‘‘false positive” rate was approximately 14.02%- 

1.7.4 L m  m 

The Landfills and Cornposting Area comprise approximately 21.31 a m  of the Site. 

1.7.4.1 

1.7.4.1.1 The Landfill 1 and Compost A Areas portion are approximately one-half 
of the total sector acreage. The area has been stripped of a l l  vegetation and the 
topography has been substantially altered as a result of landfill-related operations 
including ravine filling. In 19941995 the TCRA investigation focused on the Landfill 1 
and Compost A location which, at the time, was in the proposal stage. The southern 
113rd of the area scheduled to be cleared during the TCRA was subsequently deleted 
from the investigation. The cleared area became Landfill 1 and is currently active. 
Three reportedly live OE items were recovered during the TCRA investigation of this 
area. Infringement into the uncleared area is occurring as a result of landfill expansion. 

Landfill 1 and Compost A Areas 

1.7.4.1.2. A total of 4 sampling grids were established in an area of concern (the 
portion omitted from the TCRA) within Landfill 1. Minimal b m h  cuttifig activities took 
place within these sampling grids to enable use of the EM-61 equipment. The 
geophysical survey of the grids identified a total of 68 anomalies. On average, 17 
anomalies were detected per grid. This average exceeds the sitewide average of 9.0 
anomalies per grid but is consistent with the findings at the Pine Farm. Again, the 
proximity of the former impact area (see Figure 1-11) to the landfill supports the high 
concentration of OE fragments recovered from these anomalies. Of the 42 pounds of 
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ferrous material recovered from Landfill 1, 98% were OLrelated fragments. 
ordnance items (inert or live) were recovered from Landfill l.(Table 1.5). 

No 

1.7.4.1.3 A total of 2 ‘‘false positives”, or approximately 2.9%, were identified in 
Landfdl 1. The sitewide “false positive” rate was approximately 14.02%. 

1.7.4.2 P r o m  Landfill 2 

1.7.4.2.1 The proposed Landfill 2 comprises approximately one-half of the total 
acreage of this area. Landfill 2 has remained undeveloped and is vegetated primarily by 
pine trees. In 19941995 the TCRA investigation included the proposed Landfill 2 
location. Reportedly only small pieces of OE-related fragments were recovered during 
the TCRA investigation of this area. 

1.7.4.2.2 At the request of the Corps of Engineers, a total of 7 sampling grids were 
established in locations selected to address the property owner’s concerns regarding 
extent of investigation work in this area. Moderate brush cutting activities (consisting 
primarily of tall grasses and underbrush) were necessary in the sampling grids in this 
sector to accommodate use of the EM41 survey equipment, The geophysical survey of 
the grids identified a total of 35 anomalies. On average, 5 anomalies per grid were 
detected, an average well below the sitewide average of 9.0 anomalies per grid. This 
data indicates a decrease in the rate of detection of anomalies with increasing distance 
from the former impact area (see Figure 1-11). A total of 10.5 pounds (91%) of the 11.5 
pounds of ferrous material recovered from this portion of Sector 3 were OE-related 
fragments. No ordnance items (inert or live) were recovered from this portion of Sector 
3 (Table 1.5). 

1.7.4.2.3 A total of 2 “false positives”, or approximately 5.7% were identified at 
Landfill 2. The sitewide ‘‘false positive” rate, was approximately 14.02%. 

1.7.5 OE Contamination of 

1.7.5.1 The Pond Area is approximately 24.86 acres. The Pond Area is a low lying 
area predominantly suited for construction of a pond or a small lake. The area is 
bordered to the west and east by a gentle slope with occasional topographic highs. 
Currently, the property owner has embarked on site construction work that involves 
pronounced grading of the slopes bordering the intended location of the onsite pond. The 
property owner has removed most of the vegetation and small trees in the area leaving 
only large sporadic hardwoods. Ordnance clearing in the area has been limited to 
undocumented clearing by a representative of the property owner prior to heavy 
equipment operations. This area was not investigated during the 19941995 TCRA or the 
199511996 EWCA investigation. 

1.7.5.2 On the basis of the on-going pond construction activities witnessed at this 
portion of OOU6 during the OE Engineering Design field work, CEHNC requested an 
increase in the sampling grids proposed for this area. A total of forty-three sampling 
grids were established. Minimal brush clearing activities were performed to 
accommodate use of the EM-6 1 survey equipment. 



grids were established. Minimal brush clearing activities were performed to accommodate 
use of the EM-6 1 -survey equipment. 

1.7.5.3 The geophysical survey of the grids idenmed a total of 3 12 anomalies. On 
average, 7 anomalies were detected per grid, an average that is below the sitewide average 
of 9.0 anomdies per grid. This data indicates a decrease in the rate of detection of 
anomalies with increasing distance from the former impact area (see Figure 1-1 1). . Five of 
the 14 inert 105mm ordnance items recovered &om OOU6 were recovered from this area 
(Table 1 3. In addition, one l 0 5 m  HE projectile was recovered fiom grid 13 1, located 
in this area. However, only 70 pounds (43%) of the 162 pounds of ferrous material 
recovered from the sampling grids in this area were OE-related hgments. The majority 
of the recovered metal debris consisted of horseshoes, plow blades, an empty drum, and 
miscellaneous scrap. 

1.7.5.4 A total of 41 “false positives”, or approximately 13.14%, were identified. 
The sitewide “false positive” rate was approximately 14.02%. Since the soil at the site are 
schistotic and appear rich in iron content, it is very likely that these soil attributes 
contributed to the false positive rate. 

1.7.6 OE Contamination of the WetlanddStreams Area 

The WetlanddStreams Area is approximately 3.91 acres. The sector is undeveloped 
and consists of steep ravines with both perennial and intermittent streams. Ordnance 
clearing has not been performed in the area and previous investigations ( 199411 995 TCRA 
or the 1995/1996 EHCA investigations) did not include any portion of the 
wetlanddstreams area. CEHNC directed that this area be excluded from the OE 
Engineering Design due to regulatory restrictions on wetlands. 

1.7.7 OE Contamination of the Natural Brush/Forest Area 

1.7.7.1 The Natural BrushlForest Ana is the largest total acreage sector at OOU6 
and consists of approximately 169.05 acres. This area is comprised of sparsely forested 
mature hardwood with moderately thick underbrush and occasional clearings. The 
presence of numerous tree stumps indicates the sector has undergone timber harvests in 
the past. Little to no development/alteration of this area has occurred. Ordnance clearing 
has not been performed in this area and the area was not investigated during the 
199411995 TCRA or the 199511996 EWCA investigation. Future Compost B is planned 
in this sector. 

1.7.7.2 The geophysical survey of OOU6 was conducted sitewide (not by sectors) 
between January 7 and February 7, 1997. A total of 150 sampling grids were established 
in the approximate locations (depending on location-specific conditions) randomly 
selected in this area and identified in the project Work Plan. Moderate brush cutting 
activities were necessary to prepare the sampling grids in this sector to accommodate the 
EM-61 survey team(s) and equipment. The geophysical survey of the grids identified a 
total of 1,145 anomalies. On average, 8 anomalies per grid was detected. This average is 
below the sitewide average of 4 anomalies per grid. The decrease in number of anomalies 
detected is believed to be related to the increasing distance from the former impact area 
(see Figure 1-11). As a general observation, no anomalies were identified in 
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22 of the 150 sampling grids in this area. No ordnance items were recovered (see Table 
1.5). However, of the approximately 502 pounds of the ferrous material recovered 411 
pounds (82%) were OE-related fragments. The majority of the recovered non-OE 
ferrous debris consisted of horseshoes, plow blades, barbed wire, and miscellaneous 
scrap. 

1.7.7.3 A total of 214 “false positives”, approximately 18.7% of the anomalies 
detected in this area, were identified. Veins of magnetic rock and metallic soil layers 
were identified in the southern portion of this sector and may be responsible for the 
increase in the ‘‘false positive” rate. The sitewide ‘‘false positive” rate was approximately 
14.02%. The number of false positives from this area is factored into the average 
sitewide estimate. 

1.7.8 

The EElCA Grid 87 Area is approximately 30.17 acres. The area is 
undeveloped and comprises a large portion of the former impact area. This sector was 
included as part of the area investigated during the 199511996 EWCA investigation. The 
EWCA Report indicated there was significant O W 0  contamination in Grid 87. An 
OECerr analysis of the data collected from this area was performed and reported in the 
EWCA report. 

OE Contamination of the EJV- 87 Area 

1.7.8.1 

1.7.8.2. At the request of CEHNC, a total of 4 sampling grids (each 50 by 50 ft in 
dimension) were established to investigate an area reported to have been inadvertently 
omitted during the EWCA field investigation. Moderate to heavy brush cutting activities 
were necessary to enable use of EM-61 equipment in this area. The geophysical survey 
of the grids identified a total of 69 anomalies. On average, approximately 17 anomalies 
per grid were detected versus the sitewide average of 9 anomalies per grid. This data 
show a higher concentration of anomalies in this area than other portions of OOU6. This 
data supports the projection that this area lies predominantly in the impact zone (see 
Figure 1- 11). All of the 24.2 pounds of material recovered from the area investigated 
within EWCA Grid 87 were OE-related fragments. However, no ordnance items (inert 
or live) were recovered (Table 1.5). 

1.7.8.3 A total of 3 “false positives”, or approximately 4.3% were identified. The 
sitewide “false positive” rate was approximately 14.02%. The data acquired for this area 
was intended for confirmation purposes and to determine if any effect to previous 
findings (1996 EWCA effort]. On the basis of the additional data presented, there is no 
impact to previous results and recommendation, therefore, further evaluation or analysis 
of the data gathered at EElCA Grid 87 during this OE Engineering Design field work is 
not warranted. 

1.7.9 

The Uninvestigated Area is approximately 114.92 acres of land within OOU6 for 
which access was not granted to the investigation teams by the property owners. The 
western portion of this area consists of propercy owned by Milliken and Company. The 
eastern portion consists of parcels owned by several property owners. The 
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uninvestigated area is almost entirely undeveloped and covers property the furthest from 
the former impact-area but still within OOU6. No ordnance clearing has been performed 
within this area and the area was not investigated during the 1994/1995 TCRA or the 
199511996 EWCA investigations. 

1.7.10 Conclusion 
The following conclusions are drawn from the site characterization effort prior to 

performing the risk assessment on the site characterization data. The risk evaluation 
process will provide an assessment of the overall danger posed to public safety at each of 
the sectors at OOU6. 

Roads and Site Operation Building. The Roads and Site Operation Building 
Area were cleared during the 1994/1995 TCRA effort. Currently, there are no 
known plan@) for future intrusive activities in this area. 
Pine Farm. No live OE items were recovered in the geophysical investigation 
grids within the Pine Farm, but potentially hazardous OE items were recovered. 
Therefore, a potential for OE exposure in this sector exists. 
Landfdl and Compost A A m  and Natud  BrushlForest. In sunwry,  no 
potentially hazardous OE items or any OE-related items (other than small 
fragments) were found in the investigated portions of the Landfill and Compost A 
Areas and the Natural BruMForest Area and thus OE contamination of these 
areas is not expected to pose a s i d c a n t  safety threat. 
Pond Area. The primary area of concern is the Pond Area in which a 
considerable amount of ongoing intrusive work associated with pond 
construction is underway. The single live OE item (105mm HE) was found in 
this area as well as a number of inert ordnance items. Therefore, a high potential 
for the presence of potentially hazardous OE items exists for the Pond Area. 
Wetlands. B d  on Corps of Engineers request, the WetlanddStreams Area 
was not investigated due to regulatory restrictions and there are no current or 
known future plans for intrusive activities in this area. 

EEICA Grid 87. Although minimal field investigations were conducted in 
EE/CA Grid 87, existing data show a high potential for the presence of 
potentially hazardous OE items here. 
Uninvcstigated Area. The Uninvestigakd Area remains to be probed for OE 
contamination. Currently, there is no adequate information to evaluate the 
potential hazard of encountering OE items, if any, in this area. 

0 

0 

1.8 RISK EVALUATION SUMMARY 

1.8.1 Introduction 

This streamlined risk assessment has been divided into two separate 
evaluations. The fmt evaluation is a qualitative one which provides an assessment of the 
overall danger posed to public safety in the absence of any removal action being 
conducted at the site. The risks evaluated in this assessment are those posed by 
potentially hazardous OE items found in sectors previously defined for the site: the Roads 
and Site Operations Building, the Pine Farm, the Landfd and Compost A Areas, the Pond 
Area, and the Natural BrushCForest. For the purpose of this analysis, a potentially 
hazardous OE item is dehed as one of the 15 OE items that had to be destroyed onsite 

1.8.1.1 
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duhg the intrusive investigation of which one item was classied as UXO. These items 
were demilitarized by the UXO clearance crews either because the OE item may have 
potentially contained a live fuze or the OE item contained HE. These 15 OE items 
represent only a fraction of the total weight of OE-related items found on the site during 
the intrusive investigation; however, most of the OE items found were fragments or fuze 
bodies determined to be inert and did not pose a safety hazard. The safety risk posed by 
the potentially hazardous OE items is a function of the probability of an explosive event 
occumng and the risk posed to public safety as a result of such an event occurring. In 
performing this risk evaluation, the objective is to determine the need for performing a 
removal action in any of the sectors. Consequently, each of the sectors will be analyzed 
separately due to the differences in land use and the differing results of the intrusive 
investigations within each of the sectors. 

1.8.1.2 The second evaluation is a quantitative approach which provides an 
estimation of the amount of risk found at the site in its current condition as a function of 
the number of public exposures to potentially hazardous OE items as well as the risk 
reduction achieved after the implementation of various removal actions. The 
methodology used to determine this risk has been developed by CEHNC and is called the 
Ordnance and Explosives Cost-Effectiveness Risk Tool (OECert). Two of the primary 
inputs into OECm are the homogeneous sectoring of the site and the estimated ordnance 
density of the areas under analysis. To this end, the five sectors of the CCATF OOU6 
site identified and used up to this point - the Roads and Site Operations Building, the 
Pine F m ,  the Landfill and Cornposting Areas, the Pond Area, and the Natural 
BrushForest - have been examined and will be used in the OECm analysis to estimate 
the residual risk posed by OE items after the implementation of various removal 
alternatives. The Natural BrushForest sector will be subdivided into Natural 
BruWForest A and Natural BrushForest B. Natural Brush/Forest B will include the 
portion of the sector for which minimal OE-related scrap was found during sampling 
(Figure 1-1 1). 

1.8.1.3 Assumptions must be made to adequately define the risks at each of the five 
sectors at the former CCATF OOU6. These assumptions are applicable to all of the 
sectors of the site. The first issue to address is the likelihood of exposure to OE. To 
assess the potential risk of exposure associated with OE, potential exposure pathways 
must be analyzed, In the case of OE, there is only one potential pathway to exposure, 
direct contact. If there is a likelihood of exposure, the probability that an exposure will 
result in a hazard is of paramount importance. Therefore, the potential hazard associated 
with direct contact must be determined. In order to ensure the public's safety, an 
assumption must be made that dl exposure through direct contact to OE has a strong 
possibility of resulting in a rnishap/detonation if the ordnance item is fuzed or if there is 
HE remaining in the OE item. Consequently, if potentially hazardous OE items exist at 
the site where exposure by direct contact is possible, a safety hazard exists. A more 
detailed discussion of the risk of exposure to OE within the five sectors is presented in 
the following sections. 
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1.8.2 Site Specific OE Hazards - A Omlitathe Overvie W 

1.8.2.1 OE Risk at the Roads and Site Operations Building Area 

As outlined in Section 1.8.1, the OE risk at each of the sectors within OOU6 of the 
former CCATF can be quite different due to the distribution of the OE items found at the 
site as well as the current use of the sector. Field investigations were not conducted 
within the Roads and Site Operations Building Area during the OE Engineering Des@ 
because this area was cleared of OE during the TCRA investigation. The site roads not 
investigated during the TCRA are considered to be part of the sectors within which they 
reside. 

1.8.2.2 

I .  8.2.2.1 The Pine Fann Area of OOU6 is a sector which is only moderately used 
recreationally by invited hunterdhikers. The pine would at some point in the future be 
harvested. Based on the historical record, the central portion of the Pine Farm Area abuts 
the periphery of the former target impact zone and therefore, may contain OE items. 

OE Risk at the Pine Farm 

1.8.2.2.2 The Pine Farm k e a  accounts for 11.3% of the total OOU6 acreage. The 
area is comprised of closely spaced young pines and its cover supports a variety of 
animals (for example white tail deer and wild turkey) seasonally hunted at the site. The 
geophysical investigation of this area covered 6.3% of this sector. This survey identified 
over 663 anomalies and 9 potentially hazardous OE items (105mm projectiles) were 
recovered and destroyed on-site. In addition, another 331 pounds of OE item fragments 
were also recovered during the intrusive investigation. Further details regarding the Pine 
Farm Area are presented in Section 1.7.3. Therefore, a public safety hazard exists within 
the sector because of the potential for OE items to be present. 

1.8.2.3 

The Landfill and Compost A Areas of OOU6 is a predominantly developed sector in 
support of active landfill operations. Much of the tree cover has been removed and 
intrusive activity is a common practice to olccommodate fl areas for burial of landfill 
materials. Based on the historical record, this sector abuts the periphery of the former 
target impact zone and is anticipated to contain OE items. However, the vast majority of 
this sector was cleared of OE during the TCRA. In addition, no potentially hazardous OE 
items were recovered during the OE Engineering Design field investigation. Therefore, 
there does not appear to be a significant OE hazard to public safety as a result of past 
DoD activities in this sector. 

OE Risk at the Landfill and Compost A Areas 

1.8.2.4 

1.8.2.4.1 The Pond Area of OOU6 is currently undergoing significant development. 
In addition to the current moderate use for hunting, future heavy recreational use is likely. 
Based on the historical record, the Pond Area is located west of the former target impact 
zone in an area suspected to be positioned to receive ordnance overshoots. Therefore, 
this sector may contain OE items. Six of the Ween OE items (105mm projectiles) 

OE Risk at the Pond A m  
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recovered during the OE Engineering Design field investigation (including the live 
ordnance item) came from this sector (see Figure 1-1  1). 

1.8.2.4.2 The Pond Area accounts for 7.4% of the total OOU6 acreage. The area is 
undergoing extensive grading to accommodate a large pond. The geophysical 
investigation of this area covered 9.7% of this sector. This survey identified over 3 12 
anomalies and 6 potentially hazardous OE items were recovered and destroyed on-site. 
In addition, 70 pounds of OE item fragments were also recovered during the intrusive 
investigation. Further details regarding Sector 4 are presented in Section 1.7.5. 
Therefore, a public safety hazard exists within the Sector as a result of the potential that 
remains for OE items to be present. 

1.8.2.5 

The WetlandslStreams Area is undeveloped and is only used occasionally for 
recreational purposes by invited hunterslhikers. The wetlanddstreams comprising this 
sector occur specifically in low topographical relief areas. As directed by CEHNC, field 
investigations were not conducted within the WetlanddStreams Area due to regulatory 
concerns and the potential to disturb the wet areas or wetlands. Based on the historical 
record, none of the five locations identified as potential wetlandslstreams are located in the 
proximity of the former target impact zone. Therefore, the presence of OE items is 
unlikely. On the basis of this assumption and because of the unlikelihood of future 
intrusive activity in this sector, an OE hazard to public safety as a result of past DoD 
activities in this sector is not known. Of concern is the potential that OE items may wash 
down the hill from grid 87 into the streams and/or wetlands. No studies have been 
performed to confirm ifthis has happened. 

OE Risk at the WetlandslStreams 

0 
1.8.2.6 OE Risk at the Natural BrushlForest Area 

1.8.2.6.1 The Natural BrusWorest Area of OOU6 is a predominantly undeveloped 
sector which is only moderately used recreationally by invited hunterslhikers. Based on 
the historical record, only a small percentage of the Natural BrushlForest Area is within 
300 feet of the periphery of the former target impact zone or suspected overshoot area. 
Therefore, th is  sector may contain a minimal number of OE items. 

1.8.2.6.2 The Natural BrushlForest Area accounts for 49.4% of the total OOU6 
acreage. The area is undeveloped and is comprised of old growth hardwoods. 
Recreational hunting is frequently conducted within this sector. The geophysical 
investigation of this area covered 5.1% of this sector. This survey identified over 1145 
anomalies but no potentidly hazardous OE items were recovered. Tn addition, another 
502 pounds of OE item fragments were recovered during the intrusive investigation. it  
was noted that OE contamination was not uniform throughout the sector. Thus the sector 
was divided into two subsectors as depicted on Figure 1-11. On the basis of the site 
characterization data a public safety hazard appears to exist within the Natural 
BrusWorest A because of the strong potential for OE items to be present. A public 
safety hazard does not exist for the Natural BrushEorest B because the potential for 
presence of OE items is extremely low or non-existent. 
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1.8.2.7 

The EElCA &id 87 Area of OOU6 is predominantIy undeveloped. The Pine Farm 
extends partly into this sector. This sector was previously investigated during the 
1995/1996 EWCA of OOU6. The result of the risk evaluation indicated a public safety 
hazard in this area. Because the risk assessment for this sector has been performed in the 
EWCA document a further investigation of this sector is not warranted under the 
Engineering Design. 

OE Risk at the EWCA Grid 87 

S i te S ~ e d t r c  OE Baseline Exaosure Risk rOECER2') 1. 8.3 

1.8.3.1 Introduction 

I .  8.3.1.1 The OECert methodology is designed to prioritize the removal efforts for a 
set of OE-contaminated sites and to determine a quantitative risk of public and individual 
exposure to OE at each site. The prioritization is based on a cost-effectiveness measure, 
defined as the maximum risk reduction achieved for each dollar spent on the removal 
effort. The public exposures to OE used in OECert result from individuals performing 
specific activities (both recreational and occupational) within OE contaminated areas. The 
expected number of surface OE exposures per participant in an area is dependent on the 
OE density, the proportion of OE on the surfhe, and the activity participant's exposure 
area (the area traversed by an individual while performing an activity). The expected 
number of subsurfhce OE exposures per participant in a sector is dependent on the OE 
density, the proportion of OE beneath the surface of the ground, the density distribution of 
the subsurface OE, and the area associated with an activity performed in a sector. 

1 .8.3.1.2 The calculation of the total expected number of exposures to OE 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 the activity 
participation. The two values are combined to give the total annual number of exposures 
expected to occur for participants in the identified activity. These calculations are 
performed for each activity that has been determined to be performed at the site. The 
values for the expected number of exposures resulting from participation in each activity 
are then added together to yield the overall risk value for the site. 

1.8.3.1.3 The number of potentially hazardous OE exposures was calculated based 
on the location and depth of the 14 potentially hazardous OE items and 1 hazardous 
UXO item found at the site during the intrusive investigation. The results of this analysis 
are identified as the "Sampled Density Estimate. 

1.8.3.2 OECeH Results 

1.8.3 2 . 1  Table 1.9 shows the OE density estimates for the various sectors of OOU6 
for the Sampled Density Estimate. These density estimates were derived as noted above. 
The total anomaly count, intrusive area investigated, specific OE item location and depth, 
and additional sector characteristics were key elements in the estimation of OE density and 
ardssctor definition. The sampled density estimate identifies the extrapolated results of 



the field sampling for each of the sectors defined for the site. The OE items on the surfhe 
is reflected in the surface percentage of OE items density as shown in Table 1.9. The 
estimated number of surface and subsurface OE items for each sector area within OOU6 is 
shown in Table 1-10. 

Area Sector Sampled Density 
Estimate @er acre) 

Roads and Site operatlorn 
Bldg. 

Pine Farm 

1 0.00 

2 0.154 
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Landfill and Cornposting 
Areas 

Pond Area 

Natural BrusWorest A 

Natural B r u s W m t  B 

3 0.154 

4 0.154 

6A 0.154 

6B 0.00 



Nahlral BrusWForest A 

Natural BruslVForest B 

1.8.3.3.2 In examining potential removal alternatives for the sectors of OOU6 at 
CCATF, three follow-on removal actions were examined: a one-time surface removal; 
OE removal to a depth of one foot; and OE removal to a depth of four feet within each of 
the sectors. These anticipated exposure reduction factors have been generated based on 
the depth of recovery of the OE items found during the OE Engineering Design as well 
as taking into account the sweep efficiency of current OE removal technology. Within 
the sampled density estimate, the results of the OECert analysis indicate that a one-time 
surface removal will reduce the numkr of annual exposures by about 70% across the 
entire site with an 89% reduction in the Pond Arm A 50% reduction in exposures was 
estimated for the Pine Farm sector, while a 43% reduction in exposures was seen for the 

6A 7 4 2 2 

6B 0 0 0 0 
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Natural BrushEorest A subsector. For the one-foot removal alternative, an 87% 
reduction was seen in the number of exposures for the overall site. A 100% reduction in 
exposures was estimated for the Pond Area sector, while a 71% reduction in exposures 
was Seen for the Natural BrushEorest A subsector. With the exception of the Landfill 
and Cornposting Areas sector, no significant reduction in the number of annual exposures 
was seen for a four-foot removal alternative scenario over what was estimated for the 
one-foot removal alternative. 

1.8.4 Summary 

Based on the results of this streamlined risk evaluation, the following conclusions can 
be made. The sample density estimates reflect existing conditions of the area based on the 
found OE density and depth distribution from the OE Engineering Design field sampling. 
Using the sampled density estimate, the highest risk of exposure to OE and the resulting 
safety hazard exists in the Pond Area sector of the site. A more limited risk of exposure to 
OE exists at the Pine F m  sector, the Landfdl and Cornposting Areas sector, and the 
Natural BrusWForest A sector. Table 1 .1  1 shows the expected annual exposures for a ‘‘no 
OE removal action” scenario for each of the analysis areas given the sampled density 
estimate for ordnance. 



SECTION 2 
IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION 

OBJECTIVES AND ALTERNATIVES 

2.1 

Statutory limits exist for responding to releases under Section I04 of CERCLA. 
These limits set a $2 million ceiling on Superfund-financed removal actions and a 
twelve-month time limit on implementing those removal actions. However, these limits 
do not apply to removal actions authorized under CERCLA Section 104(b) that are not 
financed by Superfund. As a result, the removal actions examined for sectors within 
OOU6 of the former CCATF in this OE Engineering Design do not have any statutory 
fiscal or timeframe limitations set by CERCLA. However, there are funding limitations 
for the project based on the budget available in the DEW and on the large number of 
OE-contaminated sites located throughout the country that must compete for these funds 
based on a “worst-first” funding criteria. 

STATUTORY LIMITS ON REMOVAL ACTIONS 

2.2 REMOVAL ACTION OBJECITVFS 

2.2.1 The goal of this non-time-mitical removal action is to reduce the explosive 
threat posed by OE items that potentially remain within the OOU6 tract of the former 
CCATF. This goal will be achieved by minimizing the public’s exposure to these 
potential OE items. This goal corresponds to Section 300.415 (b)(2)(vi) of the NCP 
which identifies the “threat of fire or explosion” as a factor to be considered in 
determining the appropriateness of a removal action. 

2.2.2 A number of factors must be considered when establishing specific objectives 
for a removal action. The objectives must be able to meet the requirements set forth in 
the ARARs, while sti l l  being realistic and achievable in terms of cost. To attain the goal 
of reducing the explosive threat posed by the potential for OE items remaining within 
OOU6 of the former CCATF, the objectives identified must be effective, implementable, 
and economical. The criteria of effectiveness, implementability and cost will be used to 
evaluate the potential removal actions for the site in accordance with the protocols 
established in USEPA’s Guidunce on Conducting Non-Tim-Critical Removal Actions 
Urrder CERCLA (August 1993). 

2.2.3 The objectives established for this removal action will guide the development 
of alternatives for each sector within OOU6 and focus the comparison of acceptable 
removal action alternatives, if warranted. These objectives will also assist in clarifying 
the goal of minimizing the explosive risk and achieving an acceptable level of protection 
to the public and environment. These objectives include: 
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Identi€y the degree and extent of OE contamination by sector; 

Evaluate-the effectiveness of various removal alternatives; 

Determine the ability to implement various removal alternatives; and 

Determine the cost to implement the various removal alternatives. 

2.3 DESCRIPTION OF OE CLEARANCE TECHNOLOGIES 

1 -  

Various technologies and approaches exist for the clearance of OE. An OE 
clearance operation falls into three distinct areas: detection, recovery, and disposal. A 
discussion of the techniques used in each of these areas is presented in the following 
paragraphs. 

2 O E D e m  

2.3.2.1 The detection of OE includes those methods and instruments that can be 
used to locate OE. The selection of the best technology depends on the properties of the 
OE to be located, including whether the ordnance is found on the surface or M o w  the 
surface, and the characteristics of the location where the OE is located, such as 
topography, vegetation, and geology. 

2.3.2.2 Detection technologies have two basic forms. One form, visual searching, 
has been successfully used on a number of sites where OE is located on the ground 
surface. When performing a visual search of a site, the area to be searched is divided 
into five-foot lanes which are then systematically inspected for OE. A metal detector is 
sometimes used to supplement the visual search in areas where ground vegetation may 
conceal OE. Typically, any OE found during these searches is flagged or marked on a 
grid sheet for later removal. 

2.3.2.3 The other form of OE detection, geophysics, includes a family of detection 
instruments design4 to locate OE. This family of instruments includes magnetic 
instruments, electromagnetic instruments, and ground penetrating radar. Each piece of 
equipment has its own inherent advantages and disadvantages based on its operating 
characteristics, making the selection of the type of geophysical instrument to be used on 
an OE survey key to its success. Nevertheless, geophysics is the most cost-effective 
method of conducting OE surveys. The equipment designed for OE geophysical surveys 
is lightweight, easily maintained, and very effective. However, there are limitations to 
geophysics. Geophysical equipment cannot usually distinguish OE items from other 
metallic objects located below the surface. “Cultural interference,” such as underground 
utility lines, construction debris, or metal bearing rwk, can deliver a signature to the 
equipment similar to OE. Therefore, it is necessary for the geophysical survey team to 
carefully document any known cultural interference while in the survey area Another 
limitation to the equipment is that metallic objects have to be much larger when at 
greater depths so that the geophysical equipment can obtain a reading. For instance, in 
the case of the EM-31 (an electromagnetic locating instrument), its magnetic field can 
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extend to a depth of 18 feet. However, 50% of its signal strength is used in the first foot 
of material below the ground surface. 

2.3.2.4 Various pieces of geophysical equipment were used during the OE 
Engineering Design field investigation at OOU6 of the fomm CCATF. This equipment 
included the Geonics EM-61 time domain metal detector (two channel), Schonstedt 
magnetometers (models GA-52B and GA-72CV), and the Fomter FEREX MK-26 dual 
tube fluxgate gradiometer. While the technical characteristics and operating parameters 
of each of these pieces of equipment varied greatly, each was found to be effective in 
various applications of the field investigation. In general, the EM-61 and MK-26 
equipment was able to identify magnetic anomalies at depths up to and greater than four 
feet. This effective depth of the instruments was evidenced by the number of intrusive 
anomaly investigations performed where: no metallic items were recovered, the 
excavation reached 4 feet in depth, and the equipment registered a metallic anomaly 
below the excavation depth. The Schonstedts were strictly used for gross screening for 
grid staking, brush cutting, surface clearane, and pinpointing EM-61 anomalies. 

P 
2.3.3.1 Once a site has been surveyed by either visual or geophysical means, the 

recovery of OE can begin. Recovery operations can take the form of a surface-only 
clearance of OE, an intrusive (subsurface) clearance of OE, or a combination of the two. 
The decision on the level of clearance operation to engage in is based on the nature and 
extent of the OE contamination as well as the future use of the site. 

2.3.3.2 During a surface clearance operation, exposed OE or suspected OE are 
identified during the detection phase. Then the OE are inspected, identified, and 
transported to a designatsd area for cataloging and eventual disposal. If it is determined 
during the OE inspection that the item m o t  be safely moved, then it may be neceSSary 
to desBoy the OE item in place. 

2.3.3.3 During a subsurface clearance operation, buried OE or suspected OE 
identified by the geophysical survey or other detection methods requires excavation for 
removal. Because the actual nature of the buried OE item cannot be determined without 
it being uncovered, non-essential personnel evacuations are necessary, as well as, 
perhaps, the use of engineering controls to ensure the safety of the operation. The 
excavation of the OE item then takes place with either hand toois or mechanical 
equipment depending on the suspected depth of the object. Once the OE item has been 
exposed, it is then inspected, identified, and transported to a designated area for 
cataloging and eventual disposal. If it is determined during the OE inspection that the 
item cannot be safely moved, then it may be necessary to desiroy the OE item in place. 

2.3.3.4 Evacuations are sometimes necessary when conducting intrusive 
investigations to minimize the risk of the option. An evacuation area is calculated by 
CEHNC based on the potential explosive force that couid be encountered during an 
excavation. All non-essential personnel remain outside of this distance during excavation 
activities. For OOU6 of the former CCATF, this evacuation distance was calculated to 
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be 50 meters. Enginwring controls can be developed to reduce this evacuation distance; 
however, evacuations may be required if any future OE investigation take place within 
200 feet of any inhabited areas and engineering controls cannot be developed to reduce 
the exclusion zone to preclude the need to evacuate. Every possible option will be 
explored to minimize potential evacuations with the exception of compromising public 
safety. There are several potentially contaminated itreas of OOU6 that are currently 
within 200 feet of inhabited areas (Le. the active landfill and scalehouse). 

D . 4  OEMspad 

2.3.4.1 Disposal of recovered OE cm take one of three different forms: off-site 
demolition and disposal; remote, on-site demolition and disposal; and in-place demolition 
and disposal. The decision regarding which of these techniques to use is based on the 
risk involved in employing the disposal option, as determined by the specific area’s 
characteristics and the nature of the OE recovered. The decision to remove OE items to 
another location must be coordinated and with the approval of the USACE 
representative. 

2.3.4.2 If transported of€-site for destruction, the OE would be transported by either 
b y  personnel or by a qualified UXO contractor. The OE is typically transported to an 
active military installation where it can be safely destroyed. The transportation of OE is 
performed in accordance with the provisions of 49 CFR 100-199, TM 9-1300-206, and 
applicable state and local laws. A Transportation Plan detailing the route and procedures 
used during the transportation is prepared and approved prior to engaging in any off-site 
OE transport to ensure all safety aspects of the movement have been addressed. 

2.3.4.3 If OE is recovered in close proximity to occupied buildings it may not be 
possible to safely destroy the OE item in place. In this instance, the OE item can be 
moved to a remote part of the project site where demolition and disposal can safely take 
place. A countercharge can be used to destroy the OE item or the OE item cam be burned 
as a means of destruction. Burning an OE item is not as desirable as a countercharge; 
however, as the burning can produce secondary explosions OF the item may not be 
completely destroyed, thus leaving the OE item in a more dangerous state than it was 
originally. Engineering controls, such as sandbag mounds and sandbag walls over and 
around the OE item, are often used to minimize the blast effects when an OE item is 
destroyed in this manner. 

2.3.4.4 Finally, an OE item may be destroyed in place. This technique is typically 
employed when the OE item cannot be safely moved to a remote location. When 
employing this technique, procedures similar to those described above are used that will 
detonate the OE item or apply sufficient pressure and heat to neutralize the hazard. 
When this technique is employed, engineering controls such as sandbag mounds and 
sandbag walls over and around the OE item are often used to minimize the blast effects. 

2.4 DEVELOPMENT OF ALTERNATIVES 

2.4.1 htrodu ction 

2.4.1.1 The alternatives identified in this section have been selected based on the 
results of the investigations conducted to date as well as available OE detection and 
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disposal technology currently available. Each alternative, if implemented, must have the 
ability to achieve-the removal action objectives. For the removal action at OOU6 of the 
former CCATF, eight alternatives have been developed. These alternatives were 
evaluated for each of the five OOU6 sectors and include: 

no further action; 

institutional controls; 

surface clearance only of OE; 

surface clearance of OE and institutional controls; 

surface clearance of OE with selected areas being cleared to a depth of one foot; 

surface clearance of OE with selected areas being cleared to a depth of four feet; 
complete surface and subsurface clearance of OE to a depth of one foot across 
the entire site; and 

complete surface and subsurface ciearance of OE to a depth of four feet across 
the entire site, 

2.4.1.2 No remedial measure, even using the best available technology, can 
completely remove ail OE risk within OOU6 of the former CCATF. Yet, d1 of the 
remedial measures being considered for the site will reduce the risks p o d  by ordnance 
detonation, resulting in some reduction of the OE risk. 

2.4.1.3 Each of the eight approaches list& above has been developed for the entire 
OOU6 site and then appW independently to sectors, as applicable, in this OE 
Engineering Design. These sectors are the m e  as those outlined in Section 1.6.4 of this 
document, They include the Roads and Site Operation Building, the Pine Farm, the 
Landfill and Compost A Areas, the Pond Area, and the Natural BrushForest Area. 
This approach has been #ken based on the differing amounts of OE contamination found 
in the six investigated sectors based on the results of the OE site investigations and the 
different current and future use of these areas. This division of OOU6 will ensure that a 
tailored approach suitable for each parcel is developed in this document. 

L-ve 1: No FummmQn 
Alternative 1 is to take no further action in regards to hating, removing, and 

disposing of any potential OE in a designated sector of OOU6. No further action would 
involve the continued use of the sector in its current condition. If the potential exposure 
and hazards associated with the sector are compatible with current conditions and 
operations in the area as well as the removal action objectives, then no further action 
toward reducing a potential public safety threat is warranted. Alternative 1 is a potential 
candidate alternative for the Pine Farm (Sector Z), the Landfill and Compost A Ateas 
(Sector 31, and the Natural Brush/Forest Area (Sector 6). Because of specific 
considerations for two small areas in two sectors, the Pine Farm and the Natural 
Brush/Forest Area A, the no further action alternative for these sectors include a limited 
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action using presumptive remedy to address OE contamination at these two proposed 
future land use &as. The areas concerned are the future storage barn in the Pine Farm 
and proposed Compost B in the Natural BrushEorest Area A. The presumptive remedy 
for the future storage barn is surface clearance and subsurface clearance of OE to a depth 
of one foot. Surface clearane is recommended for Compost B. 

2,4,3 Alternative 2: ~tut iona lContro  1s 

2.4.3.1 Alternative 2 includes the implementation of institutional controls to restrict 
access to the site. Access can be restricted by either imposing administrative restrictions 
and/or by installing physicai barriers. Administrative restrictions could take the form of 
a deed restriction limiting the future use of the parcel or requiring that precautions be 
taken (such as requiring OE clearance by UXO-qualified personnel) during any future 
construction activities. Physical bmiers would involve fencing and posting the area to 
ensure that the local populace does not enter the property and inadvertently come into 
contact with OE. Fencing of an area of all or portions of the OOU6 site would involve 
the installation of a standard chain link-style fence with signs and gates. The installation 
of the fence could be pexformed by any government or contractor personnel and would 
require the assistance of experienced UXO-qualified personnel to perform a surface 
clearance of OE along the proposed fence line as well as subsurface clearance where any 
intrusive activities were to be conducted. Annual inspection and maintenance of the 
fencing would be required to ensure its continued integrity. 

2.4.3.2 Current development of parcels of OOU6 by one of the private landowners 
is in progress and future development is planned. An active industrial landfffl exists 
within OOU6 and construction of a pond is in progress. Residential development may be 
planned in the future. Therefore, Alternative 2 is an unlikely candidate alternative since 
any restriction imposed on &e private landowners by this alternative would likely result 
in legal claims. 

2.4.4 Alternative 3: Surface C learance of 0 E 
2.4.4.1 Alternative 3 includes the surface clearance of all OE and OE-related items 

from the site or a =tor of the site. A land sucveyor wouid establish control points for a 
grid system that would cover the area. Due to the pine forest and thick vegetation that 
cover much of OOU6, brush clearing crews would clear enough undergrowth so that the 
surface clearance crews could adequately perform their work. Surface clearance would 
be completed by experienced UXO-qualified personnel who would visually search the 
ground surface for any OE. In addition, UXQ-qualified personnel would also use metal 
detection devices to ensure that any OE items that may exist on or within the top 6 inches 
of existing ground cover are located during the sweep. The UXO-qualified personnel 
would perform their sweep in lanes five feet wide, or some other comparable width 
depending on the swsep reach of the type of metal detection equipment used, to ensure 
complete surface coverage. All metallic contacts on the ground surface (up to 6 inches 
below the surface) would then be identified. 

2-4-42 Any OE located during the sweep would be inspected to ensure its stability. 
During this inspection, a determination would be made whether any uncovered OE items 



could be moved based on an Explosive Ordnance Reconnaissance (EOR). If practicable, 
the OE would be-removed from the site for off-site destruction. If a determination is 
made through the EOR that the OE item is not safe to move, then the object would be 
destroyed in place. If necessary, engineering controls would be used to minimize the 
nesd for evacuation of the public. All inert OE items or other OE-relatsd scrap would be 
removed from the area and transported off-site for disposal. 

2.4.4.3 In order to be effective, the surface sweep alternative would have to be 
performed periodically to ensure that OE items newly uncovered by erosion are removed. 
OE items have been found on the site by the property owner(s) after previous clearance 
activities were performed. As a result, if this alternative is selected, it would have to be 
performed periodically in order to be effective. The surface clearance of OE is a viable 
remedial alternative for the Pine Farm (Sector 2), the Pond Area (Sector 41, and the 
Natural BrusWorest Area (Sector 6 )  based on the estimated reduction in expected 
annual OE exposures affoded by implementation of this aiternative (Appendix D). 

* .  
4: Surface r1-e of OF. C I m  

Alternative 4 is a combination of Alternatives 2 and 3 and includes the 
implementation of institutional controls to restrict the fume use and public access to the 
entire site (or a sector) along with the periodic surface sweeps to uncover any OE items 
that may lie on the surface of the property. 

c m  
Of S w e d  Areas to a Dep& of O w  F a  

2.4.6.1 Alternative 5 includes the surface clearance of all OE and OE-related items 
(as specified in Alternative 3) with the addition of subsurface clearance of OE items that 
can be located to a depth of one foot below the ground surface in selected areas. The 
weas selected for the subsurface investigation will be determined based on the current or 
potential future land use of the propem as well as those areas with the greatest likelihod 
of containing OE (if discernable) based on the OE Engineering Design investigations. 
Land surveying and brush clearing operations will be necessary as described in 
Alternative 3. Under this alternative, one hundred percent of the “selectd’ areas of the 
site or sector will tie cleared on the surface and in the subsurface to a depth of one foot. 
This alternative would consist of two phases: an investigation phase and a subsurface 
clearance phase. Both phases of this alternative wil l  be perfomed by experienced Uxe 
qualified personnel. 

2.4.6.2 During the investigation phase, a metal detection device will be used to 
perform the surface sweep which is also capable of performing the subsurface survey. In 
this way, both the surface and subsurface-surveys can be performed simultaneously 
saving the government time and money. The primary difference in performing this kind 
of survey over that described in Alternative 3 is that instead of performing an immediate 
visual identification of all anomalies identified during the survey; a markingflocating 
system must be used to be able to relocate the subsurface anomaly at a later date to 
intrusively investigate it All surface anomalies uncovered during the performance of the 
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survey will be immediately identified and removed from the area to ensure that only 
subsurface anomalies remain, 

2.4.6.3 The second phase to this approach includes the intrusive investigation of all 
subsurface metallic anomalies identified during the metal detection survey to determine 
their exact nature. During this intrusive investigation phase engineering conrrols may 
have to be used to decrease the evacuation distance that will be required during the 
conduct of these investigations. Evacuation distances are determined by CEHNC based 
on the “maximum credible event” (MCE) or worst case scenario of the potential 
detonation of an ordnance item that could be found at the site. All non-essential 
personnel are evacuated at this distance from the excavated area based on the MCE to 
maximize the safety of the operation. In the case of OOU6 within the former CCATF, 
the evacuation distance used during the intrusive investigations conducted during the OE 
Engineering Design field investigation was 50 meters. Engineering controls can be used 
during subsequent OE investigations that can decrease this distance. Once the intrusive 
investigations begin, each anomaly wil l  be excavated in six-inch depth increments. If the 
item causing the magnetic reading has not been identified within the first foot below the 
ground surface, then the excavation will cease and the excavated area will be returned to 
its original state. 

L4.7 m v e  6: S e  r.1- of OE -&=Clearance 
Df SektedAress to a DePtb of Four Feet 

Alternative 6 includes the surface clearance of al l  OE and OE-related items from the 
entire site in the same manner as detailed in Alternative 5 except that subsurface 
clearance of anomalies will be performed in selected areas to a depth of four feet below 
ground surface. The areas selected for this level of subsurface clearance would be 
determined based on the current or future land use of the propem as well as the level of 
subsurface OE contamination found in the selected areas based on the Engineering 
Design results, This type of clearance operation must be performed by experienced 
UXO-qualified personnel. The steps used in conducting this type of survey would be the 
Same as those outlined in Alternative 5. The only difference in the conduct of the 
operation would occur during the intrusive investigation phase of the operation where the 
excavations would be conducted to a depth of four feet rather than the one foot depth 
usd in Alternative 5. 

24.8 Akmative7: S u U r l e m  
to- Fm 

Alternative 7 includes the surface and subsurface clearance of a l l  OE and OE-related 
items to a depth of one foot across the entire site or sector in the same manner as detailed 
in Alternative 5. This alternative would have ta be performed, as in the case of 
Alternatives 4, 5, and 6, by experienced UXO-qualified personnel. This alternative 
would be used if the Engineering Design field investigation and subsequent risk 
assessment cannot discriminate the location of OE items in the investigated area, the OE 
contamination is found predominantly within the fist foot below the surface, and the 
future use of the area is in question. As in Alternatives 5 and 6 ,  this airnative will 
require a two-phase approach. The conduct of the survey and excavation phases will be 



similar to that outlined in the previous alternatives with the main difference being the 
number and extent of intrusive investigations that must be performed. 

Alternative 8 includes the surface and subsurface clearance of all OE and OE-related 
items to a depth of four feet across the entire site or sector in the same manner as detailed 
in Alternative 7. This alternative is the most ambitious of the eight alternatives examined 
in this Engineering Design. This alternative would have to be performed, as in the case 
of Alternatives 4,5,6 and 7, by experienced UXO-qualified personnel. This alternative 
would be used if the preliminary investigation and subsequent risk assessment cannot 
discriminate the location of OE items in the investigated area, the depth of the OE 
contamination is found to be greater than one foot, and the future use of the entire site or 
sector is in question. As in Alternatives 5, 6, and 7, this alternative will require a two- 
phase approach. The conduct of the survey and excavation phases will be similar to that 
outlined in the previous alternatives with the main difference being the number and 
extent of intrusive investigations that must be performed. 

2.5 EVALUATION OF ALTERNATIVES 

251.1 As part of the OE Engineering Design process, each of the eight alternatives 
identified in Section 2.4 were andyzed and screened against the three general categories 
of effectiveness, impkmntability, arad cost. This screening was performed to each of the 
sectors at OOU6 for which alternative selection was applicable: the Pine Farm (Sector 2), 
the Landfd and Compost A Areas (Sector 3), the Pond Area (Sector 41, and the Natural 
BrushForest Area (Sector 6). Remedial alternatives for the WetlanddSmarn Area 
(Sector 5) and the Uninvestigated Area (Sector 8) were not evaluated since OE data was 
not collected from these sectors. The Roads and Site Operation Building (Sector 1) and 
EEKA Grid 87 (Sector 7) were previously investigated. The entire area within Sector 1 
was cleared of OE during the TCRA and remediation work for Sector 8 is pending. 
Therefore, alternative evaluation of these sectors was not warrant&. The purpose of this 
screening was to ensue that only viable alternatives were ranked against each other. 
Once this Screening was completed, the remaining alternatives was compued against each 
other to determine the best response action for each of the four remaining sectors of 
OOU6 within the former CCATF. 

2.5.1.2 The effectiveness of an alternative refers to its ability to m e t  the clean-up 
objective within the scope of the removal action. The effectiveness category is divided 
into four evaluation criteria. These include: Overall Protection to Human Health and the 
Environment; Comphce  with ARARs; Long-Term Effectiveness; and Short-Term 
Effectiveness . 

2.5.1.3 The implementability category includes the technical and administrative 
feasibility of implementing an aiternative; the availability of various seryices and materials 
required during its implementation; and the acceptance that property owners and k a l  



residents, have expressed towards the various alternatives. The implementability category 
is divided into four evaluation criteria including: Technical Feasibility; Administrative 
Feasibility; Availability of Services and Materials and Property Owner Acceptance. 

2.5.1.4 Finally, each alternative is evaluated to determine its projected overall 
implementation cost. Included in the cost calculation is an estimate as to the amount of 
time that will be necessary to complete the proposed alternative. Each of the evaluation 
criteria introduced above will be discussed in greater detail in the following paragraphs. 

2 E f f e c t i v w  

2.5.2.1 Overall Protection of Human Health and the Environment: Alternatives are 
evaluated under this criterion on how well they achieve and maintain protection of human 
health and the environment. 

2.5.2.2 Compliance with ARARs: Evaluation under this criterion ensures that all 
requirements can be met without regulatory problems. The assessment may also include 
the TBC criteria. The application of ARARS for each alternative will primarily focus on 
what U s  apply as well as how they will be met, 

2.5.2.3 Long-Term Effectiveness: This criterion mertsures how an alternative 
maintains the protection of human health and the environment after the response 
objectives have been met, The analysis focuses on: 

0 

the permanence of the response action alternative; 

the magnitude of residud risk following completion of the response action; and 

the adequacy and reliability of controls, if any, used to manage the treated 
residuals or untreated wastes that remain at the site following the response 
action. 

2.5.2.4 Short-Term Effectiveness: This criterion addresses the effects of an 
alternative during the implemntation phase. Alternatives are evaluated for their effects on 
human health and the environment prior to the response objectives being met. More 
specificalIy, each alternative will be examined for: 

protection of the community and workers during the response action; 

adverse impacts resulting from consmction and implementation; and 
the time required to meet the response objectives. 

2.5.3.1 Tschnical Feasibility: This criterion evaluates the ease of implemting a 
specific alternative. The analysis of the technical feasibility for each course of action 
focuses on difficulties in: 

the operation and construction of the response action; 

the reliability of the response action in relation to implementation; and 



2.5.3.2 Administrative Feasibility: This criterion focuses on the planning for a course 
of action. The wduation of this criterion considers dEcuIties in: 

4 

2.5.3.3 Availability of Sentices and Materials: This criterion primarily deals with the 
availability of services needed to carry out an alternative. Two issues are of primary 
importance under this criterion: 

obtaining permits applicable to a proposed alternative; 

coordinating services needed to carry out an alternative; and 
arranging the delivery of services in a timely manner. 

can the Services and materials be delivered conveniently; and 

are the quantities needed to implement the response action available in a timely 
manner. 

2.5.3.4 Property Owner Acceptance: As each of the alternatives will have a varying 
degree of impact on the cunent landfill and compost operations, pond 
constructiodutilion, hunting clubs and future operations and developments (for 
example, pine harvesting, construction of a storage barn, use of Compost B, and Phase Ill 
and Phase IV lad11 expansion; the input of the property owners involved in these 
activities is a critical component of the evaluation process. As a result, each dtemative is 
evaluated and rated based on the degree of acceptance expressed by the property 
awner(s). 

2.5.4 Cost 

As the scope of work for each alternative is developed, an order of magnitude cost 
estimate is calculated for costs associated with the implementation of each response 
action. These costs will include the direct and indirect capital costs incurred in 
implementing the response action. As part of this assessment a time frame for completion 
of each of the proposed alternatives is also developed. 

2 S.5 Aaplication of the Ev al uatio n Criteria bv A1 t e m u v e  for the 
Ouerations Bm 'Idiw (sectQ1: 11. WetJandslStream A r a  

lSect0 r 51. and the U ninves t im Area (Sector 8) 

2.5.5.1 Evaluation of the applicability of the eight remedial alternatives will not be 
applied to the Roads and Site Operations Building, the WetlanddStream Area, and the 
Uninvestigated Area. The Roads and Site Operations Building sector (Sector 1) was 
cleared of OE items to a depth of four feet during the TCRA investigation in 1995/1996. 
The most conservative remedial alternative evaluated during this OE Engineering Design 
is Alternative 8 which includes subsurfiwe ckarance of an entire sector to a depth of four 
feet. For Sector 1, the m u d  number of potential exposures identified during the risk 
assessment was 0 based on TCRA data. Therefore, no further action is necessacy and the 
alternative offers the maximum overd protection of human health and the environment. 

2-1 1 



2.5.5.2 The Wetlandstream Area was not investigated during the OE Engineering 
Design. The Corps respects the decision of the regulatory a g e q  that wetland habitats 
shall not be disturbed. Therefore, no further evaluation of OE risk in this sector was 
undertaken. 

2.5.5.3 Sampling data was not collected from the "Uninvestigated" Area (Sector 8) 
due to either property owner denial of right-of-entry or property owners who could not be 
contacted. Extrapolation of OE contamination concentrations from adjacent sectors to the 
Uninvestigated Area was viewed to be unreliable. Therefore, evaluation of alternatives for 
this sector was not conducted. 

2.5.6 AawHcatIon of the Evuluab 'on Criteria by Alternative fo r t h e m  
Farm (Sects r 21 

2.5.6.1 Alternative 1: No Further Action 

2.5 -6.1.1 Effectiveness: For the Pine Farm the No Further Action Alternative with a 
limited removal action at an area specifically identified for future development 
(construction of a storage bam) will provide for the overall protection of human health 
and the environment. The property owner has stated that OE clearance work was 
conducted on the site of the future storage barn area by a local UXO dearance specialist 
but there is no documentation of this activity. Currently, the area has been brush cleared 
and graded. During the OE Engineering Design field effort a portion of this area was 
formally cleared by the UXO Subcontractor and used as a temporary Magazine Storage 
Area (Figures 1-8 and 1-11). The risk assessment estimated the annual number of 
potential OE exposures at 4 for this sector (Appendix D). This exposure estimate was 
based on the continued recreational land use (hunting), future timber harvests, and future 
construction of the storage barn. Although the estimated risk is considered extremely 
low, 9 inert OE items were discovered in samphg grids randomly placed over 2.47 acres 
of the sector's 38.94 acres (6.3%) during the OE Engineering Design field work (Table 
1.5). In addition, the OE contamination was not confined to a portion of the Sector but 
was randomly spread throughout. Approximately 8.5 pounds of OE scrap per 
investigated-acre were recovered from the pine Fann sectof. This alternative would offer 
some degree of both short-term and long-term effectiveness and permanence. 

2.5.6.1.2 Construction activity for the storage barn would include intrusive effort 
and could pose risks to the safety of workers on site. Therefore, a limited surface and 
subsurface clearance of OE is proposed as a presumptive remedy for this sector. The 
limited clearance work will comply with ARARS, 

2.5.6.2 Alternative 2: Institutional Controls 

2.5.6.2.1 Effectiveness: For the Pine F m  the Institutional Controls alternatives 
will provide for the overall protection of human health and the environment, comply with 
ARARs, and provide for both the long-tern and short-term effectiveness. For this sector, 
the institutional controls to be implemented will take a three-pronged approach. First, a 
deed restriction must be placed on the area to ensure that any consmction or 
improvements of the sector are performed with the assistance of UXGqualified 
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personnel. Second, an educational program for local emergency response personnel 
should be undertaken to ensure that they are knowledgeable in the appropriate response 
procedures in the event that OE items are encountered in the sector. Finally, a fence 
must be installed with signs warning both &he local populace and visitors to the Sector not 
to handle any OE items discovered on the surface and who should be contacted in the 
event that OE items are encountered. Fume recreational use of the Pine Farm preclude 
the use of institutional controls for long-term effectiveness unless a restriction is placed 
on the property deed. 

2.5.6.2.2 Implementability. The imposition of a deed restriction on the Pine Farm 
sector is feasible but the area is large and the property owner will likely require 
compensation for limitation of use of this area. Fencing would prove to be an effective 
barrier in minimizing the public’s contact with OE items. The implementation of these 
institutional controls can provide enough protection to the public to allow this alternative 
to k effective. However, the implementation of institutional controls as described will 
cause the following: 

Interfere with landfill and compost operations; 

Limit access to prime areas for recreational hunting; 

Reseict wildlife (deer and wild turkey) movement and diminish quality of area 
for recreational hunting; 

Limit access to the future storage barn; 

Limit expansion of the pine farm; and 

Require rerouting of access roads to x v m d  areas of interest to the property 
owner. 

2.5.6.2.3 On the basis of these potential impacts to the property owner’s Site 
operations, ability to execute his present and future land use plans, and the administrative 
difficulties in coordinating services that would be needed with site operations, this 
alternative wiU be very difficult to implement. In this regard, no further analysis of this 
alternative wiU be performed. 

2.5.6.3 Alternative 3: Surface Clearance Only of OE 
2.5.6.3.1 Effectiveness: For the Pine Farm the Surface Clearance of OE alternative 

would provide some additional protection to human health and the environment. At 
OOU6, seven of the fdteen OE items recovered during the intrusive investigation were 
encountered within six inches below ground. The annual number of potential OE 
exposures was estimated at 2 during the risk assessment for the Surface Clearance 
alternative as opposed to 4 for the No Further Action alternative (Appendix D). 

2.5.6.3.2 Implementability: For the Pine Farm, this type of OE investigation is both 
technically and administratively feasible and the services and materials necessary to 
implement such an investigation are readily available. The property owner wodd likely 
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be receptive to this alternative since it would have minimum impact to current site 
operations and not impact future land use. 

2.56.3.3 Cost: The cost to perform this alwrnative is summarized in Appendix G. 
This alternative will take approximately 7 weeks to complete. Additional details on how 
the costs were derived and the assumptions used in preparing the cost estimate are 
included in Appendix G. 

2.5.6.4 Alternative 4: Surface Clearance of OE With Institutional 
Controls 

2.5.6.4.1 Effectiveness: OE Surface Clearance with Institutional Controls can be an 
effective response to the OE contamination found in the Pine Farm. This alternative 
allows for additional overall protection of human health and the environment. 

2.5.6.4.2 Implementability: As explained in Alternative 2, the potential impact to 
the property owner’s site operations and development plans make Alternative 4 
technically and administratively difficult to implement. In this regard, no further 
analysis of this alternative will be perfomed. 

2.5.6.5 Alternative 5: Surface Cleararm of OE With Subsurface 

Effectiveness: For this alternative, the entire sector would undergo a one-time 
surface clearance as in Alternative 3 and areas within the pine farm would be selected for 
subsurface clearance. The subsurface clearance would extend to one foot below c m n t  
grade. Under cumnt site conditions, use of this sector @he farm) remains the m e  and 
would likely remain as such in the near future (except for the construction of the storage 
barn). OE contamination in this sector is not confmed to a specific area but was 
randomly spread throughout. For these reasons, there is no basis to discern or seiect 
other areas for subsurface clearance. Therefore, this alternative would not offer any 
increase in effectiveness compared to Altemative 3. In this regard, further analysis of 
this alternative is not warranted. 

Clearance of Selected Areas to a Depth of One Foot 

2.5.6.6 Alternative 6: Surface Clearance of OE With Subsurface 

Effectiveness: This alternative is similar to Alternative 5, but with subsurface 
clearance to a depth of four feet. The alternative would not offer additional benefit as the 
estimated annual number of potential OE exposures remains the same as for Alternatives 
3 and 5. In addition, there is no basis for selecting other areas within the =tor for 
clearance. Therefore, no further analysis of this alternative will be performed. 

Clearance of Selected Areas to a Depth of Four Feet 

2.5.6.7 Alternative 7: Surfam Clearance of OE With 

2.5.6.7.1 Effktiveness: For Alternative 7, the entire sector would undergo-a one- 
time OE surface clearance and subsurface clearance would extend to one foot below 
current grade. The alternative would offer additional benefit as the estimated annual 

Subsurface Clearme of Entire Area to a Depth of One Foot 
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number of potential OE exposures per sector is reduced from 2 for Alternative 3 to 1 for 
Alternative?. - 

2.5.6.7.2 Implementability: This type of OE investigation is both technically and 
administratively feasible and the sentices and matetials necessary to implement such an 
investigation are readily available. The property owner would be receptive to this 
alternative since it would provide increased overall protection of human health and the 
environment. 

2.5.6.7.3 Cost: The cost to perform this alternative is summarized in Appendix G. 
This alternative will take approximately 7 weeks to complete. Additional details on how 
the costs were derived and the assumptions used in preparing the cost estimate are 
included in Appendix G. 

2.5.6.8 Alternative 8: Surface Clearance of  OE With 

Effectiveness: 

Subsurface Clearance of  Entire Area to a Depth of Four Feet 

This alternative is similar to Alternative 7, but with subsurface 
clearance to a depth of four feet. The alternative would not offer additional bene& over 
Alternative 7 as the estimated annual number of potential OE exposures per sector 
remains at 1. Therefore, no further analysis of this alternative will be performed. 

2.5.7 Amlitation of the Evaluation Criteria bv Alternative for the Landfa 
and Compost A Anas (Sector 3 )  

2.5.7.1 Alternative 1: No Further Action 

2.5.7.1.1 Effectiveness: For the L M  and Compost A Areas the No Further 
Action alternative will provide for the overall protection of human health and the 
environment based on the risk assessment which estimated the annual number of potential 
OE exposures at 1 for the sector. This exposure estimate is considered extremdy low and 
was based on continued industrid use of the sector as a landfill. 

2.5.7.1.2 Portions of the Landfill and Compost A Areas were previously cleared 
during the TCRA investigation. Therefore, the No Further Action alternative is applicable 
to this portion of the sector. The uncleared southern half of Landfill 1, within the Landfill 
and Compost A Areas sector, was investigated during the OE E n ~ n e a h g  Design. No 
ordnance was recovered from any of the four randomly placed sampling grids. Seven 
additional grids were established in the proposed Landfill 2 portion of the h d f l l l  and 
Compost A Areas for confirmation of the TCRA findings that no ordnance was present. 
No ordnance was recovered. 

2.5.7.1.3 The No Further Action alternative would comply with ARARs for the 
cleared portion of the sector since the OE has been removed. In addition, the short-term 
and long-term effectiveness criteria are met. However, on the basis of on-going landill 
operations within this sector, the No Further Action alternative is not applicable to the 
uncleared portion of the sector (southern half of Landfill 1 including Compost A and the 
entire LandU 2). As a result, this alternative Ms in the effectiveness category and no 
further analysis will be performed. 0 



2.5.7.2 Alternative 2: Institutional Controls 

2.5.7.2. I Effectiveness: An Institutional Control alternative for the Landfill and 
Compost A Area can provide for the overall protection of human health and the 
environment although the additional protection above the No Further Action alternative 
is expected to be minimal. The Institutional Control dtemative will include the 
installation of a fence and signs around the sector to keep unauthorized personnel off of 
the property, a deed restriction will be negotiated to ensure that any future intrusive 
activities within the sector are performed with the assistance of UXO-qualiFred 
personnel, and an education program for the landfill workers at the site will be 
implemented to ensure they are aware of the danger that OE items represent in the area. 
The installation of a fence around the perimeter of the sector will provide an effective 
barrier for unauthorized personnel. This barrier can take the form of a chain-link style 
fence. In addition to the fence, signs should be posted along the perimeter warning 
people to stay off of the affected property because of the dangers posed by OE items that 
could be present here. The institution of an education program for the landfill workers 
on the dangers posed by OE items dong with a deed restriction requiring the clearance 
by UXO-qualified personnel (trained personnel from the U.S.D.O.D. EOD school, 
Indianhead, MD or similar), prior to engaging in any intrusive activities on the site will 
provide for the overall protection of the workers and recreational users of the property. 
The implementation of these institutional controls will comply with ARARS and will 
address both the long-term and short-term effectiveness issues of the alternative. 

2.5.7.2.2 Implementability. The implementation of institutional controls as 
described will cause the following: 

Interfere with landfill and compost operations; 

Limit access to the Landfill 1, Landfill 2 and Compost A: 

Limit expansion of the Landfil; and 

Require rerouting of access roads to several areas of interest to the property 
owner. 

2.5.7.2.3 On the basis of these potential impacts to the property owner's site 
operations, ability to execute his present and future land use plans, and the administrative 
difficulties in coordinating services that would be needed with site operations, this 
alternative will be very difficult to implement. In this regard, no further analysis of this 
alternative will be performed. 

2.5.7.3 

Effectiveness: For the Landfill and Compost A Areas a Surface Clearance of OE 
would not provide adequate protection to human health and the environment due to the 
excavation activities associated with operation of the landfdlls). Therefore, this 
alternative does not meet the effectiveness category and no additional analysis of this 
alternative will be performed. 

Alternative 3: Surface Clearance Only of OE 
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2.5.7.4 Alternative 4: Surface Clearance of OE With Institutional 

Effectiveness: This alternative for Sector 3 offers no additional protection to human 
health and the environment over Alternative 1 or 2. The risk assessment results indicate 
the estimated m u d  number of potential OE exposures remains the same for Alternatives 
1, 2, and 3 (Table 1.31). As a result, the Surface Clearance of OE with Institutional 
Controls alternative is no more effective than Alternatives 1 and 2, therefore, no further 
analysis of this alternative is wmanted. 

CoatroIs 

2.5.7.5 Alternative 5: Surface Clearance of OE With Subsurface 

Effectiveness: As described in Alternative 3, Surface Clearance offers no additional 
protection to human health and the environment over Alternative 1, No Further Action, 
because landfill operations occur to depths greater than one foot and intrusive data shows 
majority of OE items have been found at depths greater than six inches.. No reduction in 
the annual number of potential OE exposures per sector over Alternatives 1 and 3 is 
achieved for Sector 3 by implementation of one foot OE clearance (Appendix D). As a 
result, the OE Surface Clearance with Subsurface Clearance of Selected Areas to Depth of 
One Foot alternative Ws in the effectiveness category and no additional analysis of this 
alternative will be performed. 

Clearance of Selected Areas to a Deptb of One Foot 

2.5.7.6 Alternative 6: Surface Clearance of OE With Subsurface 

2.5.7.6.1 Effectiveness: For the Landfill and Compost A Area sector, a reduction in 
the estimated annual number of potential OE exposures per sector (from I to 0) over 
Alternative 1 is achieved for Alternative 6 (Appendix D). The "selected" areas would 
include the entire portion of the sector not cleared of ordnance during the TCRA or the 
EElCA (Le. the southwestern portion of Landfdl 1, Compost A and LandiiI 2). The 
estimated total portion of the sector for clearance is approximately 15 acres. In this 
alternative, the depth of the intrusive investigation extends to four feet below the current 
grade. 

Clearance of  Selected Areas to a Depth of Four Feet 

2.5.7.6.2 Implementability: This type of OE investigation is both technically and 
adminjstrativeIy feasible and the services and materials necesmy to implement such an 
investigation are readily available. The property owner would be receptive to this 
alternative because it would enable implementation and completion of the development 
plan for this sector. 

2.5.7.6.3 Cost: The.cost to perform this alternative is summarized in Appendix G. 
This alternative will take approximately 6 ' m k s  to complete. Additional details on how 
the costs were derived and the assumptions used in preparing the cost estimate are also 
included in Appendix G. 
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2.5.7.7 Alternative 7: Surface Clearance of OE With Subsutfaoe 
C l k c e  of Entire Area to a Depth of One Foot 

Effectiveness: For the Landfill and Compost A Areas the Surface Clearance of OE 
Subsurface Clearance of Entire Area to a Depth of One Foot alternative would not 

provide additional protection to human health and the environment due to the excavation 
activities associated with operation of the landfill(s). As a result, the Surface Clearance 
of OE with Subsurface Clearance of Entire Area to a Depth of One Foot alternative fails 
in the effectiveness category for The Landfill and Compost A Areas and no additional 
analysis of this dtemative will be performed. 

2.5.7.8 Alternative 8: Surface Clearance of OE With Subsurface 
Clearance of Entire Area to a Depth of Four Feet 

Effectiveness: For the Landfill and Compost A Areas the OE Surface Clearance 
with Subsurface Clearance of Entire Area to Depth of Four Feet alternative would 
provide additional protection to human health and the environment as evidenced by the 
reduction in the estimated annual number of potential OE exposures per sector from 1 to 
0 (Appendix D). However, approximately 30% of the sector has already been cleared of 
OE to a depth of four feet. Alternative 6 is defined as clearance of the previously 
uncleared portion of the sector, therefore, for this s t o r  Aiternative 8 would not provide 
any additional exposure reduction. No additional analysis of this alternative will be 
performed. 
2*5*S APP lication of the EvaIua t i r i  on C bv - Alternative for the Pond 

Area (sector 41 

2.5.8.1 Alternative 1: No Further Action 

Effectiveness: For the Pond Area the No Further Action alternative would not 
provide for the overall protection of human health and the environment. A potential OE 
risk exists in the pond area. During the intrusive investigation conducted in this sector, 5 
inert and 1 live OE items were discovered in grids randomly placed over 2.47 of the 
sector’s 24.86 acres (9.9%0). The OE contamination was not cof ied to a portion of the 
sector but was randomly spread throughout. Approximately 2.78 pounds of OE scrap per 
investigated-acre were recovered from the Pond Area. The annual number of potential 
OE exposures was estimated at 18 during the risk assessment for the No Further Action 
alternative (Appendix D). This exposure estimate was based on the intended recreational 
land use and current development. As a resuIt, this alternative fails in the ef€ectiveness 
category and no further analysis of this alternative will be performed. 

2.5.8.2 Alternative 2 Institutional Controls 

2.5.8.2.1 Effectiveness: For the Pond Area the Institutional Control alternative 
provide for the overall protection of human health and the environment, comply with 
ARARs, and provide for both the long-term and short-term effectiveness. Fur this sector 
the institutional controls to be implemented will take a three-pronged approach. First, a 
deed restriction must be placed on the a m  to a r e  that any further construction or 
improvements on the pond and surrounding area are performed with the assistance of 
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UXO-qualified personnel. Second, an educational program for local emergency response 
personnel should be undertaken to ensure that they are knowledgeable in the appropriate 
response procedures in the event that OE items are encountered in the sector. Finally, a 
fence must be installed with signs warning both the local populace and visitors to the 
sector not to handle any OE items discovered on the surface and who should be contacted 
in the event that OE item are encountered. The imposition of a deed restriction on this 
area is not feasible as the property owner has already initiatd pond construction. Fencing 
outside the edge of the sector would prove to be an effective barrier in rryinirrriZing the 
public's contact with OE items. The implementation of these institutional controls can 
provide enough protection to the public to allow this alternative to be effective. However, 
future recreational use of the area precludes the use of institutional controls for long-term 
effectiveness unless a restriction is placed on the propem deed 

2.5.8.2.2 Implernentability: The property owner is currently implementing a 
development plan and is unlikely to accept any restriction to his intended use of the Pond 
Area. Thus, the Institutional Controls alternative is not technically and administratively 
feasible to implement. On this basis, no further analysis of this alternative for the Pond 
Area will be performed. 

2.5.8.3 

2.5.8.3.1 Effectiveness: For the Pond Area a surface clearance of OE would provide 
some additional protection to human health and the environment. At 00U6, Seven of the 
fifteen OE items recovered during the inmsive investigation were encountered within the 
fist  six inches of excavation. However, topographic aiterations associated with the pond 
construction coupM with continued erosion will mean that additional OE item m y  
continue to appear over time as OE item that are just below the surface are uncovered. 
As a result, a one time surface clearance of OE or a periodic surface clearance of OE at a 
pre-determined t i m  interval may not be fully effective for this area as OE items can be 
uncovered at any time. The estimated annual number of potential OE exposures was 
reduced fiom 18 to 2 during the risk assessment for the surface clearance altmtive over 
the no further action alternative (Appendix D). 

Alternative 3: Surface Clearance of OE 

2.5.8.3.2 Implementability: This alternative is both technically and administratively 
feasible and the services and materials necessary to implement such action are readily 
available. The property owner would likely be receptive to this alternative since it would 
not impact future land use or significantly alter current conditions. 

2.5.8.3.3 Cost: The cost to perform this alternative is summanzed * inAppendixG. 
This alternative will take approximately 5 weeks to complete. Additional details on how 
the costs were derived and the assumptions used in preparing the cost estimate are 
included in Appendix G. 

2.5.8.4 Alternative 4: Surface Clearance of OE With Imtitutional 
Contrds 

2.5.8.4.1 Effectiveness: OE Surface Clearance with Institutional Controls can be an 
effective response to the OE contamination found in the Pond Area. However, the 



property owner is unlikely to accept any restrictions on development of this area. In 
addition, all current grading and topography reconfiguration activities in this sector would 
need to cease. 

2.5.8.4.2 For the Pond Area, future recreational use precludes the use of institutional 
controls for long-term effectiveness udess a restriction is placed on the property deed. 
The property owner is u&dy to accept this restriction. Thus, the Surface Clearance with 
Institutional Controls alternative for the Pond Area does not meet the Effectiveness 
category. As this alternative fails the Effectiveness category, no further analysis of t h i s  
alternative will be performed. 

2.5.8.5 Alternative 5: Surface Clearance of OE With Subsurface 
Clearance of Selected Areas to a Depth of One Foot 

2.5.8.5.1 Effectiveness: For this alternative, arm within the Pond Area would be 
selected for subsurface clearance in addition to surfixe clearance described in Alternative 
3. The subsurface clearance would extend to one foot below current grade. During the 
intrusive investigation conducted in this sector, 5 inert and 1 live OE items were 
discovered in grids randomly placed over 2.47 of the sector's 24.86 acres (9.9%). The 
OE contamination was not confined to a portion of the sector but was randomly spread 
throughout. Therefore, it would be dficult to effectively determine which portions of the 
sector to select for OE clearance. This alternative would kely  recover a number of 
additional OE items as 80% of the OE items recovered during the intrusive investigation 
of OOU6 were found within the h t  foot below the surface. 

2.5.8.5.2 Future intrusive activities would have to be limited to less than one foot in 
depth in areas cleared or UXO clearance personnel would have to be called in to provide 
clearance operations for any intrusive activities at depths greater than one foot for the 
areas cleared and for the areas that were not selected. Although this alternative provides 
for the overall protection of human health and the environment and dso complies with 
ARARS, the alternative would not be fully &ctive in both the long term and short term 
because ongoing pond construction activities include excavation of soils and grading to 
depths greater than one foot below the ground and the potential for exposure to OE items 
could be enhanced by these activities. 

2.5.8.5.3 Implementability: This type of OE investigation is both technically and 
administratively feasible and the services and materids necessary to implement such an 
investigation are readily available. However, the property owner is udikely to accept 
future limits on intrusive activity since construction of the pond is underway. No fixther 
analysis of this alternative is warranted. 

2.5.8.6 Alternative 6: Surface Clearance of OE With Subsurface 
Clearance of Selected A m  to Depth of Four Feet 

2.5.8.6.1 Effectiveness: As in Alternative 5, the Pond Area would be cleared on the 
surface and selected areas in the subsurface. In this dternative, however, the depth of the 
intrusive investigation extends to four feet below the current grade. Again, it would be 
difficult to determine which area to select for clearing of OE because of the random 
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distribution of OE items in this area. Therefore, this alternative does not provide any 
measurably greater overall protection to human health and the environment than that 
afforded by Alternative 5. One hundred percent of the OE items rscovered during the 
intrusive investigation performed at OOU6 were recovered in the first four feet below the 
ground surface. Intrusive activity (for example, installation of utility lines) in the future 
to depths greater than four feet will require the assistance of UXO-qualified personnel to 
clear the area prior to any intrusive activities being performed at these depths. This 
alternative complies with ARARs and is effective in both the long term and short term 

2.5.8.6.2 Implementability: Available information indicates that potential intrusive 
activity in the Pond Area cannot be restricted to only the selected areas because the 
general Pond Area is currently undergoing construction work and other development of 
this area is planned. The inability to discern which portions of this sector to clear, given 
current development effort would not make this alternative technically feasible. The 
property owner would likely not accept this alternative since it would not support on- 
going construction work in the Pond Area and future intrusive restrictions would still lx 
applicable. For these reasons, no further evaluation of this alternative is warrantsd. 

2.5.8.7 

2.5.8.7.1 Effectiveness: In this alternative, a l l  portions of the Pond Area would be 
cleared of OE on both the surface and in the subsurface to a depth of one foot regardless 
of the use of the site. This alternative provides for greater overall protection of the. 
workers and visitors at the site than that provided by Alternatives 3 and 4. This 
alternative complies with ARARs and would be effective in both the long-term and short- 
term The annual number of potential OE exposures per sector was estimated at 0 during 
the risk assessment for the Surface Clearance of OE With Subsurface Clearance of Entire 
Area to a Depth of One Foot alternative (Appendix D). 

Alternatives 7: Surface Clearance of OE With Subsurface 
Clearance of Entire Area to a Depth of One Foot 

2.5.8.7.2 Impkmntability: This type of OE investigation is both technically and 
administratively feasible for this portion of OOU6. The sewices and materials necessary 
to implemnt such an investigation are readily available. It is anticipated that the property 
owner would be receptive to this alternative, however, with some reservations because 
intrusive activities beyond depths greater than one foot woukl require assistance of UXO 
qualified personnel to clear the area prior to performing work. 

2.5.8.7.3 Cost: The cost to perform this alternative is s u m  in AppendixG. 
It will take approximately 4.5 weeks to complete the field work for this alternative. 
Additional details on how the costs were derived and the assumptions used in preparing 
the cost estimate are included in Appendix G. 

2.5.8.8 

2.5.8.8.1 Effectiveness: This alternative is the same as Alternative 7, except all 
portions of the Pond Area would be cleared of OE on both the surface and in the 
subsurface to a depth of four feet regardless of current or future use. This alternative 

Alternative 8: Surface Clmmnce of OE With Subsurface 
Clearance of Entire Area to a Deptb of Four Feet 
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complies with ARARs and is effective in both the long term and short term. The annual 
number of potential OE exposures per sector was estimated at 0 during the risk 
assessment for the Surface Clearance of OE With Subsurface Clearance of Entire Area to 
a Depth of Four Feet alternative (Appendix D). 

2.5.8.8.2 Implemntability: Like Alternative 7, this type of OE investigation is both 
technically and administratively feasible for this portion of OOU6. The services and 
materials necessary to impletrent such an investigation are readily available. The property 
owner would likely be most receptive of this alternative. 

2.5.8.8.3 Cost: The cost to perform this alternative is s u m  * in Appendix G. 
It will take approximately 5 weeks to complete the field work for this alternative. 
Additional details on how the costs were derived and the assumptions used in preparing 
the cost estimate are includsd in Appendix G. 

9 An-- C n m  bv B v e  for 

2.5.9.1 Alternative 1: No Furtber Action 

2.5.9.1.1 Effectiveness: For the Natural BrusWorest Area the No Further Action 
alternative will provide for the overall protection of human health and the environment 
based on the lack of OE items found in these sectors during the intrusive investigation. 
The Natural BrusWorest Area was divided into 2 subsectors (A and B) for which annual 
exposure estimates were 5 and 0, respectively (Appendix D). This sector was divided 
based on the sources of the anomalies investigated. For example, non OE items (plow 
blades, magnetic rocks, ea.) were found primady in Sector 6B. No ordnance was 
recovered in any of the 150 grids randomly established throughout the approximately 170 
acres of the Natural BrushForest Area A limited action employing a presumptive 
remedy, surface clearance of OE, would be implemented for the planned Compost B area 
within this sector. 

* .  . .  
or- lSedpT 6A andB) 

2.5.9.1.2 The No Further Action alternative with limited action at Compost B would 
comply with ARARS since OE has not been recovered from this sector. In addition, the 
short-term and long-term effectiveness criteria are E t .  Thus, a No Further Action 
alternative for Sector 6 meets the Effectiveness category. 

2.5.9.1.3 Implementability: This alternative is technically and administratively 
feasible. The property owner will likely accept this alternative based on the fact that no 
OE items were found in this sector during the OE Engineering Design field work and 
clearance of the planned development (Compost B) will be perfonned. 

2.5.9.1.4 Cost: The cost estimate to implement the limited action describd for this 
sector is provided in Appendix G. This action will take approximately 2 weeks to 
implement. 



2.5.9.2 Alternative 2: Institutional Controls 

2.5.9.2.1 Effectiveness: An Institutional Control alternative for Sector 6 can 
provide for the overall protection of human health and the environment although the 
additional protection above the No Funher Action alternative is expected to be minimal. 
The Institutional Control alternative will include the installation of a fence and signs 
around the sector(s) to keep unauthorized P ~ X S O M ~ ~  off of the property, a deed restriction 
will be negotiated to ensure that any future intrusive activities within the sectors are 
performed with the assistance of UXO-qualified personnel, and an education program for 
the site workers andor visitors at the site will be implemented to ensure they are aware 
of the danger that OE items represent in the area. The installation of a fence around the 
perimeter of the sectors will provide an effective barrier for unauthorized personnel. 
This barrier can take the form of a chain link style fence. In addition to the fence, signs 
should be posted along the perimeter warning people to stay off of the affected property 
because of the dangers posed by OE items that could be present here. This alternative 
will provide for the overall protection of the workers and recreational users of the 
property. The implementation of these institutional controls will comply with ARARs 
and will address both the long-term and short-term effectiveness issues of the alternative. 

2.5.9.2.2 ImplementabiIity: The Natural BruWorest Area (A and B) has not been 
developd but is used recreationally for hunting. In addition, a plan already exists for the 
development of Compost B within this sector. The imposition of a deed restriction on 
this sector is feasible but the area is large (approximately 50% of Dr Lowry's property 
and approximately 40% of the entire OOU6) and the property owner will likely require 
compensation for limitation of use of this area. Fencing would prove to be an effective 
barrier in minimizing the public's contact with potential OE items. However, 
implementation of these institutional controls as described will cause the following: 

Interfere with site operations (for example, landfill and compost operations); 
Limit access to prime areas for recreational hunting; 

Restrict wildlife (deer and wild turkey) movement and diminish quality of area 
for recreational hunting; 

Limit expansion of the pine farm: and 

Require rerouting of access roads to several areas of interest to the property 
owner. 

2.5.9.2.3 On the basis of these potential impacts to the property owner's site 
operations, ability to execute his present and future land use plans, and the administrative 
difficulties in coordinating services that would be needed with site operations, this 
alternative will be very difficult to implement. In this regard, no further analysis of th is  
alternative will be performed. 

2.5.9.3 

2.5.9.3.1 Effectiveness: Some additional protection to human health and the 
environment is afforded to the Natural Brush/Forest Area A (Sector 6A) by the 

Alternative 3: Surface Clearance Only of OE 
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implementation of the surface clearance alternative. The annual number of potential OE 
exposures was estimated at 4 during the risk assessment for the surface clearance 
alternative as opposed to 7 for the No Further Action alternative (Appendix D). A 
Surface Clearance of OE in the Natural Brush/Forest Area B (Sector 6B) would not 
provide additional protection to human health and the environment since the annual 
numkr of potential OE exposures was estimated at 0 during the risk assessment for the 
No Further Action alternative (Appendix D). In addition, no ordnance was recovered 
from this sector during the OE Engineering Design. As a result, no additional analysis of 
this alternative or any other alternative for Sector 6B will be performed. 

2.5.9.3.3 Implementability: This type of OE investigation is technically and 
administratively feasible and the services and materials necessary to implement such an 
investigation are readily available. For the Natural BrushForest Area A, the property 
owner would likely be receptive to this alternative since it would not impact future land 
use or significantly a i m  current conditions and it would provide additional protection of 
human health and the environment. 

2.5.9.3.4 Cost: The cost to perform this alternative is sutnmamed * in AppendixG. 
This alternative will take approximately 10.5 weeks to complete. Additional details on 
how the costs were derived and the assumptions used in preparing the cost estimate are 
included in Appendix G. 

25.9.4 Alternative 4: Surface Clearance of OE With Institutional 
con t mls 

2.5.9.4.1 Effectiveness: This alternative for Sector 6B offers some additional 
protection to human health and the environment over Alternative 1 or 2 and would 
comply with ARARs. 

2.5.9.4.2 Irnplementability: As described for Alternative 2, based on the potential 
impact to site operations and potential future development this aiternative would not be 
technically feasible. For these reasons, the property owner likely would not accept this 
alternative. Therefore, no further analysis of this alternative will be performed. 

2.5.9.4.3 This alternative offers no additional protection to human health and the 
environment over the previous alternatives evaluated for Sector 6B since the annual 
number of potential OE exposures was estimated at 0 during the risk assessment for the 
No Further Action alternative (Appendix D). In addition, no ordnance was recovered 
from this sector during the OE Engineering Design. As a result, no additional analysis of 
this alternative will be performed on this sector. 

2.5.9.5 

2.5.9.5.1 Effectiveness: As described in Alternative 3, Surface Clearance offers 
some additional protection to human health and the environment over Alternative 1, No 
Further Action for The Natural Brush/Forest Area A. However, without any evidence of 
OE contamination and/or specific request for future land use of an area, no basis exists 

Alternative 5: Surface Clearance of OE With Subsurface 
Clearance of Selected Areas to a Depth of One Foot 



for selecting specific amas within the sector for subsurface clearance in addition to the 
sector-wide surface clearance. As a result, the OE Surface Clearance with Subsurface 
Clearance of Selected Areas to Depth of One Foot alternative fails in the effectiveness 
category and no additional analysis of this alternative will be performed (Appendix D). 

2.5.9.5.2 This alternative offers no additional protection to human health and the 
environment over the previous alternatives evaluated for Sector 6B since the annual 
number of potential OE exposures was estimated at 0 during the risk assessment for the 
No Further Action alternative (Appendix D), In addition, no ordnance was recovered 
from this sector during the OE Engineering Design. As a result, no additionai analysis of 
this alternative will be performed an this sector. 

2.5.9.6 

2.5.9.6.1 Effectiveness: As described in Alternative 3, Surface Clearance offers 
some additional protection to human health and the environment over Alternative 1, No 
Further Action for The Natural Brush/Forest Area A. However, without any evidence of 
OE contamination and/or specific request for future land use of an area, no basis exists 
for selecting specific areas within the sector for subsurface clearance in addition to the 
sector-wide surface clearance. As a result, the OE Surface Clearance with Subsurface 
Clearance of Selected Areas to Depth of Four Feet alternative fails in the effectiveness 
category and no additionat analysis of this alternative will be performed. 

Alternative 6: Surface Clearance of OE With Subsurface 
Clearance of Selected Areas to a Depth of Four Feet 

2.5.9.6.2 This alternative offers no additional protection to human health and the 
environment over the previous alternatives evaluated for Sector 6B since the annual 
number of potential OE exposures was estimated at 0 during the risk assessment for the 
No Further Action alternative (Appendix D). In addition, no ordnance was recovered 
from this sector during the OE Engineering Design. As a result, no additional analysis of 
this alternative will be performed on this sector. 

2.5.9.7 

2.5.9.7.1 Effectiveness: Additional protection to human heaith and the environment 
is afforded to The Natural Brush/Forest Area A by the implementation of Alternative 7. 
The annual number of potential OE exposures was estimated at 2 during the risk 
assessment for the Surface Clearance of OE with Subsurface Clearance of Entire Area to 
a Depth of One Foot alternative as opposed to 4 for the Surface Clearance alternative 
(Appendix D). 

Alternative 7: Surface Clearance of OE With Subsurface 
Clearance of Entire Area to a DepLh of One Foot 

2.5.9.7.2 Alternatives 2,3,4,5,6 and 7 offer no additional protection to human health 
and the environment over Alternative 1, No Further Action for Sector 6B shce the 
annual number of potential OE exposures was estimated at 0 during the risk assessment 
for the No Further Action alternative (Appendix D). In addition, no ordnance was 
recovered from this sector during the OE Engineering Design. As a result, no additional 
analysis of this alternative will be performed on this sector. 



materials necessary to implement such m investigation are readily available. The 
property owner may be less receptive to this alternative over Alternative 3 since it would 

wildlife habitat may be destroyed by brush clearing effort and erosion of soil could be 
I 

I enhanced). 

potentially impact future land use and significantly alter current conditions (for example, 

2.5.9.7.4 Cost: The cost to perform this alternative at the Natural Brush/Fmest Area 
A is summarized in Appendix G. This alternative will take approximately 11.5 weeks to 
complete. Additional details on how the costs were derived and the assumptions used in 
preparing the cost estimate are included in Appendix G. 

2.5.9.8 

2.5.9.8.1 Effectiveness: No additional protection to human health and the 
environment is afforded to The Natural BrushfForest Area A by the implementation of 
the OE Surface Clearance with Subsurface Clearance of Entire Area to Depth of Four 
Feet alternative. The risk assessment estimated the annual number of potential OE 
exposures at 2 for both the OE Surface Clearance with Subsurface Clearance of Entire 
Area to Depth of One Foot alternative and the OE Surface Clearance with Subsurface 
Clearance of Entire Area to Depth of Four Feet alternative (Appendix D). As a result, 
the OE Surface Clmance with Subsurface Clearance of Entire Area to Depth of Four 
Feet wiII not be further evaluated. 

2.5.9.3.2 Alternatives 2,3,4,5,6,7 and 8 offer no additional jmotection to human 
health and the environment over Alternative 1, No Further Action for Sector 6B since the 
annual number of potential OE exposures was estimated at 0 during the risk assessment 
for the No Further Action alternative (Appendix D). In addition, no ordnance was 
recovered from this sector during the OE Engineering Design. As a result, no additional 
analysis of this alternative will be performed on this sector'. 

Alternative 8: Surface Clearance of OE With Subsurface 
Clearance of Entire Area to a Depth of Four Feet 

e 

2.6 COMPARATIVE ANALYSES A N D  RANKING OF 
RECOMMENDED REMEDIAL ACTION A L T E R N A m S  

261 I n t m W h m  
2.6.1.1 After the evaluation of each of the alternatives on their ability to achieve the 

action objectives has been completed, a comparative analysis is conducted to determine 
their relative performance in each of the evaluation criteria. The purpose of this 
comparison is to determine the advantages and disadvantages of each of the alternatives 
relative to one another. This analysis is used to support the selection of the preferred 
action alternative. Again, this comparative analysis has been divided among the sectors 
to ensure the selected alternative is the most appropriate based on the results of previous 
investigations at each of these sectors. 



2.6.1.2 Each alternative will be ranked relative to all of the other alternatives for 
Effectiveness, Implementability, and Cost. Alternatives that were eliminated during the 
initid screening will not be ranked. The comparative andysis wiU only include the 
alternatives that remained after the screening. 

2.6.1.3 The rankings under the Effectiveness category involve the consideration of 
four criteria. A ranking value of 1 through the totd number of alternatives that remained 
after the screening for each of the m o r s  will be assigned to each alternative, with 1 
representing the best alternative in the category. A weighted factor is assigned to each 
criterion based on its importance. The Safety criterion will be weighting by a factor of 
three (Le., the ranking values will be multiplied by three). The Long-Term Effectiveness 
and the Short-Term Effectiveness criteria will each be weighted by a factor of two. 
Ranking values wil l  be totaled for each alternative and the one with the lowest overall 
score will be the preferred alternative. The Effectiveness criteria ranking values will be 
subtotaled to determine the overall Effectiveness ranking. The Effectiveness category 
will account for 40 percent of the total weight of the alternatives. 

2.6.1.4 The rankings under the Implementability category involve the consideration 
of three criteria. A ranking value of 1 through the total number of alternatives that 
remained after the screening for each of the sectors will be assigned to each alternative 
with 1 representing the best alternative in the category. A weighted factor is assigned to 
each criterion based on its importance. Each criterion under the Implementability 
category is of equal importance and will al l  be weighted by a factor of one. The 
Implementability criteria ranking values will be subtotaled to determine the overall 
Implementability ranking. The lowest overall score indicates the most implementable 
alternative. The Implementability category will account for 30 percent of the total 
weight of the alternatives. 

2.6.1.5 The cost estimates for each alternative, details on how the costs were 
derived, and the assumptions used in preparing the cost estimate are included in 
Appendix C.  The cost estimate for each alternative is an order of magnitude estimate 
which gives a general estimate of the level of effort that will be required to complete 
each alternative. The Cost category will account for 30 percent of the total weight of the 
alternatives. Actual cost numbers will be used to calculate the score of each alternative. 

2.6.1.6 The Effectiveness scores will account for 40 percent of the overall total 
score. Implementability and Cost will each account for 30 percent of the overall total 
score. In order to calculate each alternative’s percentage of the total overall score under 
the Effectiveness criteria, the alternative score wil l  be divided by the total score of all 
alternatives then multiplied by 100 to calculate the weight of that alternative under 
Effectiveness, then multiplied by 40% to calculate the weight of the alternative as part of 
the total overall score. For Impkmentability and Cost the final score is multiphd by 
30%. 
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2.6.2.1 Effectiveness 

2.6.2.1.1 The three alternatives that remained after the screening of alternatives for 
Pine F m  were subjectively rank ordered under the Effectiveness category. The results 
of this ranking process are outlined in Table 2.1. Based on this analysis, the OE removal 
to a depth of one foot alternative rank& the highest in the Effectiveness category. The 
logic behind the ranldngs within each of the Criteria is provided in the following 
paragraphs. 

2.6.2.1.2 Safety: In this criterion the OE removal to a depth of one foot alternative 
provides the best overall protection with each of the other alternatives providing 
decreasing levels of protection. For that reason, each alternative was ranked in order 
with the OE removal to a depth of one foot alternative being rank& n u m b  1 and the No 
Further Action alternative being ranked last. 

2.6.2.1.3 Compliance with AURs:  The remaining potential alternatives comply 
However, since potential impact to the environment due to the with ARARs. 

investigation is a concern, the No Further Action alternative was ranked number 1. 

2.6.2.1.4 Long-Term Effectiveness: In this criterion the OE removal to a depth of 
one foot alternative provides for the best long-term effectiveness with each of the other 
alternatives providing for decreasing degrees of long-term effectiveness. For this reason, 
the three alternatives were rank order& from 1 to 3 with the OE removal to a depth of 
one foot alternative being ranked number 1 and the No Further Action alternative king 
ranked last. 

2.6.2.1.5 Short-Term Effectiveness: In this criterion the surface clearance 
alternative provides for the greatest immediate protection for the workers and local 
citizens in the implementation of the alternative. In addition, other than the No Further 
Action alternative, this alternative will take the shortest mount of time to implement of 
the three alternatives examined. The No Further Action alternative is ranked last because 
it offers the least effectiveness. 

2.6.2.2 hplementability 

2.6.2.2.1 The three remaining alternatives were also rank ordered within each of the 
three criteria within the Implementability category based on a subjective analysis of the 
merits of each alternative. The results of this analysis are presented in Table 2.2. Based 
on this analysis, the No Further Action alternative ranked the highest in the 
Implementabihty category. The logic M i n d  the rankings within each criterion is 
provided in the following paragraphs. 

2.6.2.2.2 Technical Feasibility: Each of the alternatives was rank ordwed with the 
No Further Action alternative being the easiest to implement and surface clearance and 
OE removal in areas to a depth of one foot alternative as king increasingly more 
difficult to implement from a technical standpoint. 
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2.6.2.2.3 Administrative Feasibility: Each of the five alternatives was seen as being 
increasingly more difficult to implement from an administrative standpoint in that as 
additional excavations are conducted, intrusive operations would warrant increasing 
administrative burden. 

2.6.2.2.4 Availability of Services and Materials: The No Further Action alternative 
is the easiest to implement since relatively few Services and no materials are required. 
The remaining two alternatives would require additional services and materials. 

2.6.2.2.5 On the basis of input from the property owner during the OE Engineering 
Design field work, each of the alternatives was rank ordered the Surface Clearance of OE 
with Subsurfaces Clearance of Entire Area to One Foot depth alternative was seIected as 
the most desired. 

2.6.2.3 Cost 

As detailed in Table 2.3, the least expensive alternative to implement is the No 
Further Action alternative while the most expensive alternative is the OE removal to a 
depth of one foot alternative. 

2.6.2.4 

The overall ranking of the three alternatives for the Pine Farm is presented in Table 
2.3. This overall ranking is based on the rankings within the three categories - 
Effectiveness, Implementability, and Cost - discussed above. Using the same 
methodology as was used in the previous analyses the preferred alternative for the Pine 
F m  is the one with the lowest overall score. Based on this analysis, the No Further 
Action alternative with limited removal action is the preferred alternative for the Pine 
Farm. 

Overall Ranking The Pine Farm 

2 6 3  6- 
2.6.3.1 Effectiveness 

2.6.3.1.1 The one alternative that remained after the screening of alternatives for 
Landfill and Compost A Areas was the Surface Clearance of OE with Subsurface 
Clearance of Selected Areas to Four Feet. The results of this ranking process are 
outlined in Table 2.4. Based on this analysis, this is the only alternative that is effective 
for this sector considering current and future landfill operations within the sector and is, 
therefore, ranked best in the Effectiveness category. The logic behind the ranhgs 
within each of the criteria is provided in the following paragraphs. 

2.6.3.1.2 Safety: For this criterion, Alternative 6 remained the only alternative 
ranked. 

2.6.3.1.3 Compliance with ARARs: For this criterion, Alternative 6 remained the 
only alternative ranked. 
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2.6.3.1.4 Long-Term Effectiveness: For this criterion, Alternative 6 remained the 
only alternative rinked. 

2.6.3.1.5 Short-Term Effectiveness: For t h i s  criterion, Alternative 6 remained the 
only alternative ranked. 

2.6.3.2 Implementability 

2.6.3.2.1 The results of this analysis are presented in Table 2.5. Based on this 
analysis, Alternative 6 is the only remaining alternative that is implementable and Table 
2.5 therefore ranked. The logic behind the rankings within each of the criteria is 
provided in the following paragraphs. 

2.6.3.2.2 Technical Feasibility: For this criterion, Alternative 6 remained the only 
alternative ranked. 

2.6.3.2.3 Administrative Feasibility: For this criterion, Alternative 6 remained the 
only alternative ranked. 

2.6.3.2.4 Availability of Services and Materials For this criterion, Alternative 6 
remained the only alternative ranked. 

2.6.3.2.5 On the basis of the degree of acceptance expressed by the property owner 
surface clearance of OE with subsurface clearance of selected areas to four feet was the 
only alternative ranked. 

2.6.3.3 Cost 

As detailed in Table 2.6, Alternative 6 was the only alternative ranked for this 
criterion. 

2.6.3.4 Overall Ranking The Landfill and C o m p t  A Arm 

This ovwall ranking is based on the rankings within the three categories - 
Effectiveness, ImpIementabifity, and Cost - discussed above. Using the same 
methodology as was used in the previous analyses the preferred alternative for the 
Landfiu and Compost A Area is the one with the lowest overall score. Based on this 
analysis the surface clearance of OE with subsurface clearance to a depth of four feet is 
the only remaining alternative and therefore, is the preferred alternative for the uncleared 
portion of the Landfill and Compost A Area (Table 2.6). 

h 
2.6.4.1 Effectiveness 

2.6.4.1.1 The three alternatives that remained after the screening of alternatives for 
Pond Area were rank ordered under the Effectiveness category. The results of this 
ranking process are outlined in Table 2.7. Based on this analysis, the Surface Clearance 
of OE and Subsurface Clearance of Entire Area to four feet alternative ranked the highest 
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in the Effectiveness category. The logic behind the rankings within each of the criteria is 
provided in the foilowing paragraphs. 

2.6.4.1.2 Safety: In this criterion the Surface Clearance of OE and Subsurface 
Clearance of Entire Area to one foot and to four feet alternatives provide the best overafI 
protection with the Surface Clearance of OE alternative providing decreasing levels of 
protection, For this reason, each alternative was ranked in order with the OE removal to 
a depth of one foot and to four feet alternatives being ranked best and the Surface 
Clearance of OE alternative being ranked last. 

2.6.4.1.3 Compliance with ARARs: The remaining potential alternatives comply 
with ARARs. Since impact to vegetation cover and endangered species is of little 
concern in this area (because most of this area has already been cleared of brush by the 
property owner), these alternatives were equally raxiked. 

2.6.4.1.4 Long-Term Effectiveness: In this criterion the OE removal to a depth of 
four feet alternative provides for the best long-term effectiveness with each of the other 
alternatives providing for decreasing degrees of long-term effectiveness. For this reason, 
the three alternatives were rank ordered from 1 to 3 with the OE removd'to a depth of 
four feet alternative being ranked number 1 and the Surface Clearance of OE alternative 
being ranked last. 

2.6.4.1.5 Short-Term Effectiveness: In this criterion the Surface Clearance of OE 
and Subsurface Clearance of Entire Area to Four Feet alternative provides for the 
greatest immediate protection for the workers and local citizens in the impiementation of 
the aiternative. Each of the other aiternatives provides decreasing degree of short term 
effectiveness. Currently, Pond construction activities involve excavation of soil from 
depths greater than one foot and OE items may be present at depths greater than one foot 
therefore, OE removal alternatives for the entire site to a depth of four feet would be 
more appropriate. The Surface Clearance of OE alternative is ranked last because it does 
not offer adequate protection on a short term basis. 

2.6.4.2 ImpIementability 

2.6.4.2.1 The three remaining alternatives were also rank ordered within each of the 
three criteria within the Implementability category based on a subjective analysis of the 
merits of each alternative. The results of this analysis are presented in Table 2.8. Based 
on this analysis, the Surface Clearance of OE (alternative 3) and the Surface Clearance of 
OE with Subsurface Clearance of Entire Area to a Depth of One Foot (alternative 7) 
ranked the highest in the Implementability category. The logic behind the rankings 
within each criterion is provided in the following paragraphs. 

2.6.4.2.2 Technical Feasibility: The Surface Clearance of OE alternative and the 
Subsurface clearance of Entire Area to a Depth of One Foot alternatives are the easiest to 
implement since limited intrusive operations is warranted. Therefore, these alternatives 
were equally scored. The Surface Clearance of OE with Subsurface Clearance of Entire 
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Area to a Depth of Four Feet ranked last because the alternative is more difficult to 
implement from a technical standpoint. 

2.6.4.2.3 Administrative Feasibility: The Surface Clearance of OE alternative and 
the Subsurface clearance of Entire Area to a Depth of One Foot alternatives are the 
easiest to implement since limited intrusive operations is warranted. Therefore, these 
Clearance of Entire Area to a Depth of Four Feet ranked last because the alternative is 
more difficult to implement from an administrative standpoint in that as additional 
excavations are conducted, intrusive operations would warrant increasing administrative 
burden. 

2.6.4.2.4 Availability of Services and Materials: The Surface Clearance of OE 
alternative and the Subsurface clearance of Entire Area to a Depth of One Foot 
alternatives are the easiest to implement since limited intrusive operations is warranted. 
Therefore, these alternatives were equally scored. The Surface Clearance of OE with 
Subsurface Clearance of Entire Area to a Depth of Four Feet ranked last because increase 
in level of services and materials is wmanted. 

2.6.4.2.5 On the basis of input from the major property owner during the OE 
Engineering Design field work each of the alternatives was rank ordered with Surface 
Clearance of OE with Subsurface clearance of Entire Area to Four Feet alternative as the 
most desired. 

2.6.4.3 Cost 

As detailed in Table 2.9, the least expensive alternative to implement is the Surface 
Clearance of OE alternative while the most expensive alternative is the Surface Clearance 
of OE and Subsurface Clearance of En& Area to a depth of Four Feet alternative. 

2.6.4.4 Overall Ranking The Pond Area 

The overall ranking of the three alternatives for the Pond k e a  is presented in Table 
2.9. This overall ranking is based on the rankings within the three categories - 
Effectiveness, Implementability, and Cost - discussed above. Using the same 
methodology as was used in the previous analyses the preferred alternative for the Pond 
Area is the one with the lowest overall score. Based on this analysis the SWace 
Clearance of OE with Subsurface Clearance of Entire Area ta a depth of One Foot 
alternative is the preferred alternative for Pond Arm 

2.6.5.1.1 As discussed in Subsection 2.5.9, the Natural BrushForest Areas sector 
was divided into subsectors A and B as depicted on Figure 1.1 1. Due to the negligible 
risk for exposure to UXO, as calculated during the risk assessment the No Further Action 
alternative was selected for Sector 6B, 
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The three alternatives that remained after the screening of alternatives for the 
Natural Brush/Forest Areas (Sector 6A) were subjectively rank ordered under the 
Effectiveness category. The results of this ranking process are outlined in Table 2.10. 
Based on this analysis, Surface Clearance of OE with Subsurface Clearance of Entire 
Area to One Foot alternative ranked the highest in the Effectiveness category. The logic 
behind the rankings within each of the criteria is provided in the folowing paragraphs, 

0 

2.6.5.1.2 Safety: In this criterion the surface clearance of OE and OE removal to a 
depth of one foot almative provides the best overall protection with each of the other 
alternatives providing decreasing levels of protection. For this reason, each alternative 
was ranked in order with the OE removal to a depth of one foot alternative being ranked 
number 1 and the No Further Action alternative being ranked last. 

2.6.5.1.3 Compliance with ARARs: The remaining potential alternatives comply 
with ARARs. However, since impact to vegetation cover and potential endangered 
species is a concern, the No Further Action with limited removal action alternative was 
ranked number 1. Ranking of other alternatives considered the degree of brush clearing 
effort that would be required and the possible extent of soil disturbance that would result 
from intrusive operations. On the basis of this consideration, Surface Clearance of OE 
with Subsurface Clearance of Entire Area to One Foot alternative ranked last. 

2.6.5.1.4 Long-Term Effectiveness: In this criterion the Surface Clearance of OE 
with Subsurface Qearance of Entire Area to One Foot alternative provides for the best 
long-term effectiveness with each of the other alternatives providing for decreasing 
degrees of long-term effectiveness. For this reason, the three alternatives were rank 
ordered from 1 to 3 with the surface clearance of OE and removal to a depth of one foot 
alternative being ranked number 1 and the No Further Action alternative king ranked 
last. 

2.6.5.1.5 Short-Term Effectiveness: In this criterion the Surface Clearance of OE 
alternative provides for the greatest immediate protection for the workers and local 
citizens in the implementation of the alternative. The No Further Action alternative is 
ranked last because it offers the least degree of effectiveness on a short term basis. 

2.6.5.2 Implementa bility 

2.6.5.2.1 The three remaining alternatives were also rank ordered within each of the 
three criteria within the Implementability category based on a subjective analysis of the 
merits of each alternative. The results of this analysis are presented in Table 2.1 I .  Based 
on this analysis, the No Further Action alternative ranked the highest in the 
Implementability category. The logic behind the rankings within each criterion is 
provided in the following paragraphs. 

2.6.5.2.2 Technical Feasibility: Each of the aiternatives was rank ordered with the 
No Further Action alternative being the easiest to implement and the Surface Clearance 
of OE with Subsurface clearance of Entire Area to a Depth of One Foot alternative 
considered the most difficult to implement from a technical standpoint. 
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2.6.5.2.3 Adminis@ative Feasibility: Each of the three alternatives except the No 
Further Action a lhat ive  was seen as being increasingly more difficult to implement 
from an administrative standpoint in that as additional investigations are conducted, 
intrusive operations would warrant increasing administrative burden. 

e 
2.6.5.2.4 Availability of Services and Materials: The No Further Action alternative 

is the easiest to implement since relatively few services and materials are required. The 
two remaining alternatives; Surface Clearance of OE and Surface Clearance of OE with 
Subsurface Clearance of OE of Entire Area to a Depth of One Foot, would require 
increasing level of effort and are therefore, ranked numbers 2 and 3 respectively. 

2.6.5.2.5 On the basis of input from one of the property owners during the OE 
Engineering Design field work each of the dmatives  was rank ordered with the Surface 
Clearance of OE with Subsurface Clearance of Entire Area to One Foot as the most 
desired. 

2.6.5.3 Cost 

As detailed in Table 2.12, the least expensive alternative to implement is the No 
Further Action alternative while the most expensive alternative is the Surface Clearance 
of OE with Subsurface Clearance of Entire Area to a Depth of One Foot alternative. 

2.6.5.4 Overall Ranking The NaCuml BmldForest Areas (Sector 6A) 
The overall ranking of the three alternatives for the Natural BrusWorest Area is 

presented in Table 2.12. This overall ranking is based on the rankings within the three 
categories - Effectiveness, Implementabiiity, and Cost - discussed above. Using the same 
methodology as was used in the previous analyses the preferred alternative for the 
Natural Brush/Forest Areas is the one with the lowest overall score. Based on this 
analysis the No Further Action alternative is the preferred alternative for Natural 
BrushForest Areas (Sector 6A). 

2.7 RECOMMENDED REMEDIAL ACI'ION 

This section presents the recommended removal actions for the eight sectors 
investigated during the OE Investigation/Engineering Design for OOU6 at the former 
CCATF. These sectors include the Roads and Site Operation Building, the Pine Farm, 
the Landfill and Compost A Areas, the Pond Area, the Wetlands/Strm Area, the 
Natural BruslVForest Area (Sectors 6A and 6B), EWCA Grid 87, and the Uninvestigated 
Area. Table 2.13 depicts the sectors of the site, the alternatives evaluated for each sector, 
and the associated reduction of annual OE exposures and cost related to the 
implementation of each alternative, the preferred alternative based on overall ranking and 
the recommended removal action. 
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2.7.1 Recorn mended Remedial Action for the Wetlrurns/Streams. Roads 
Bind site ODeratmlS BuI Iding, and th e Uninvet&&d A m  

The recommended removal action for the WetlanWStreams (Sector 3, the Roads 
and Site Operations Building (Sector 11, and the Uninvestigated Area (Sector 8) is No 
Furher Action (Alternative 1). No sampling grids were established within these sectors 
during the OE Engineering Design. Due to potential destruction of ecological habitats in 
the WetlanddStream sector expressed by regulatory agencies, no remedial alternatives 
were evaluated for the sector. The Uninvestigated Area sector may need future 
investigation to ascertain potential ordnance density within the sector. However, 
extrapolation of adjacent sector data to the Uninvestigated Area =tor was deemed 
unreliable and beyond the scope of this project. The Roads and Site Operations Building 
sector was cleared of OE items to a depth of four feet during the 19941995 TCRA. 
Therefore, implementation of any of the eight alternatives evaluated for the OOU6 
sectors (except No Further Action) is not warranted. In addition, the risk assessment 
estimated the current annual number of exposures to OE items within this sector at 0. 
Therefore, No Further Action (Alternative 1) was selected for this sector. 

2.7.2 Recommended Remedial Actio n for the pf ne Farm 

The recommended removal action for the Pine Farm (Sector 2) is the No Further 
Action alternative (Alternative 1). This alternative includes a limited removal action 
surface clearance and subsurface clearance of OE to a depth of one foot, at the site for 
the future storage barn, an area of approximately 0.5 acre,. In addition, the alternative 
will include an educational program for the property owner, landfdl operators, and 
recreational users to ensure that they are aware of the potential hazards posed by OE. 
This alternative satisfies the removal action goal of reducing the explosive threat 
associated with OE by minimizing the OE exposure and safety hazards to the public. 
The No Further Action alternative satisfies the evaluation criteria because it will meet all 
of the response objectives in an acceptable amount of time, pose limited threat, is readily 
implementable both from a technical and administrative standpoint, and can be 
accomplished at a reasonable cost. This alternative was selected after evaluating the 
eight alternatives separately under each criterion. Following this screening of the 
alternatives, the six remaining alternatives were then compared to each other to arrive at 
a ranking of the alternatives within each criterion. The rankings of the alternatives under 
the three categories of effectiveness, implementability, and cost were then compared to 
each other and resulted in an overall ranlring of these remaining aiternatives. The No 
Further Action alternative was selected as the highest ranked alternative. 

2.7.3 Reco mmended Remedial Action for La ndfill and Comost A A m  
fwchlm 

The recommended removal action for the Landfill and Compost A Areas is surface 
clearance of OE with subsurface clearance of selected area to a depth of four feet 
(Alternative 6) .  The total area to be cleared is estimated at 5 acres and this area is in the 
southern half portion of Landfdl 1. The remaining portions of this sector have been 
cleared of OE during the TCRA and are therefore, excluded from this proposed remedial 
action. The Subsurface Clearance of Selected Area to a Depth of Four Feet aiternative 
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satisfies the evaluation criteria because it wilt meet all of the response objectives in an 
acceptable amount of time, pose limited threat, is readily implementable both fiom a 
technical and administrative standpoint, and can be accomplished at a reasonable cost. 
This altemative was selected after evaluating the eight alternatives separately under euch 
criterion. Following this screening of the alternatives, only one alternative remained and 
was therefore ranked accordingly. The ranking considered the following categories; 
effectiveness, implementability, and cost. No comparison of alternatives was made 
because only one alternative remained. The Su&e Clearance of OE with Subsurface 
Clearance of Selected Area to a Depth of Four Feet remained as the selected alternative. 

2.7.4 Recommended Remedial Action for the Pond Area (Sector 4) 

The recommended removal action for the Pond Area is Surface Clearance of OE with 
Subsurface Clearance of Entire Area to a Depth of One Foot(Alternative 7). This 
alternative satides the removal action goal of reducing the explosive threat associated 
with OE by minimizing the OE exposure and safety hazards to the public. The Subsurface 
Clearance of Entire Area to a Depth of One Foot alternative sati&es the evaluation 
criteria because it will meet all of the response objectives in an acceptable amount of time, 
pose limited threat, is readily implementable both from a technical and administrative 
standpoint, and can be accomplished at a reasomb1e cost. This alternative was selected 
after evaluating the eight alternatives separately under each criterion. Following this 
screening of the alternatives, the three remaining alternatives were then compared to each 
other to arrive at a ranking of the alternatives within each criterion. The rankings of the 
alternatives under the three categories of effectiveness, implementability, and cost were 
then compared to each other and resulted in an overall ranking of the three remaining 
alternatives. The Surface Clearance of OE with Subsuhe Clearance of Entire Area to a 
Depth of One Foot alternative was selected as the highest ranked alternative. 

2.7.5 Recommended Remedial Action for Natural Brush/ Forest A- 
(Sectow 6A and 6B) 

2.7.5.1 The recommended removal action for the NatUravBrush Forest Area (Sector 
6A) is the No Further Action alternative (Alternative 1). This alternative includes a 
limited removal action, involving surface clearance of OE ai the proposed site for compost 
B. The estimated annual OE exposures are 7 for this sector. Therefore, the explosive 
threat associated with OE to the public is low. The No Further Action altemative satisfies 
the evaluation criteria because it will meet d1 of the response objectives in an acceptable 
amount of time, pose limited threat, is readily implementable both from a technical and 
administrative standpoint, and can be accomplished at a reasonable cost. This alternative 
was selected after evaluating the eight alternatives separately under each criterion. 
Following this screening of the alternatives, the three remahhg alternatives were then 
compared to each other to arrive at a ranking of the alternatives within each criterion. The 
rankings of the alternatives under the three categories of effectiveness, implementability, 
and cost were then compared to each other and resulted in an overall ranking of the three 
remaining alternatives. The No Further action alternative was selected as the highest 
ranked alternative. 



2.7.5.2 The recommended removal action for the NaturavBrush Forest Area 
(Sector 6B) is the No Further Action alternative (Aiternative 1). The estimated annual 
OE exposures are 0 for this sector. Therefore, the explosive threat associated with OE to 
the public is a minimum. 

0 

2.8 LIMITATIONS OF THIS REPORT 

The Anny is continuing its comprehensive OE investigation of OOU6 within the 
former CCATF. The A m y  will issue a final report following completion of all 
investigation activities at the CCATF. The Amy’s cleanup activities in connection with 
this site have been conducted under the provisions of CERCLA and DERP, and do not 
constitute an admission of any kind by the United States. The results of the 
investigations described above are based on the best available information to date and 
should not be taken as a representation that other OE items could not be discovered at the 
site in the future. 

2.9 ARMY ASSURANCES 

Consistent with its obligations under CERCLA and DERP, the Army remains 
responsible for any additional response actions necessary in relation to OE items 
associated with prior DoD activities at OOU6 within CCATF. Based on the results of the 
geophysical survey and intrusive investigations performed to date, the Army concludes 
that all appropriate and necessary steps have been taken to protect the public safety in 
regards to the eight =tors. In addition, the A r m y  concludes that additional steps will be 
necessary to protect the public safety in relation to The Pine Farm, Landfills and 
Compost A Areas, Pond and Natural Brush Forest Areas. Additional actions will be 
conducted in these areas to address the remaining OE contamination, If additional OE 
items are discovered at the site in the future, the Army is committed by CERCLA and 
DEW to take such cleanup actions as may be necessary to address the OE items. In the 
event that OE items are found in the future, the individual locating the OE item should 
call 9 11 to ensure that the OE item is handled and disposed in a safe manner. Future land 
development work at OOU6, should be coordinated with the Corps of Engineers to 
ensure that adequate measures are taken to protect public safety. 

2.10 RECONSIDERATION OF RECOMMENDATIONS WITH THE 
RESTOMTION ADVISORY BOARD (RAB) 

2.10.1 Upon submission of the recommendations of the OE Engineering Design at 
OOU6 to the Restoration Advisory Board and subsequent review with the Corps of 
Engineers, reconsideration of these recommendations was warranted. Specific factors 
governing reconsideration are: 

The type of ammunition (105mm projectiles) discoveredrecovered at OOU6; 

Penetration potential of the ammunition; and 

Potential future land use with regard to intrusive activities to depth below two 
feet. 



2.10.2 On the basis of these factors, the Corps of Engineers have opted to 
implement removal action (OE clearing) to a depth of four feet below iand surface at the 
recommended portions at Sectors at OOU6. In this regard, all  OE clearing work 
specified in the recommendations will involve surface and subsurface clearanm of OE 
items to a depth of four feet at OOU6. 
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SECTION 3 
DESIGN REPORT 

3.1 DESIGN DRAWINGS 

The Engineering Design drawings are provided in this section (see drawing attached 
to this report). These drawings include: 

1. Title Sheet, Location Map, and Drawing Index (Drawing No. G-1) 

2. Existing Conditions (Drawing No. G-2) 

3.  Property Ownership (Drawing No G-3) 

4. Site Operations Map (Drawing No. G-4) 

5 .  Remediation Sectors Map (Drawing No. G-5) 

6 .  Clearing Plan (Drawing No. C-1) 

7. Civil Details (Drawing No. C-2) 

3.2 SPECIFICATIONS 

Specifications applicable to the Engineering Design are provided in this section. As 
desired by the CEHNC, a classic design submittal is not required for this Design Report 
section. In this regard, the Specifications presented in this Section have been prepared 
consistent with the format of the entire OE Engineering Design Report. Standard design 
requirements have been modified to relate to OE remediation work and presented as 
applicable. 

3.2.1 Summary of Remediation Work 

3.2.1.1 To implement the most appropriate response action to reduce the public risk 
posed by OElcpxO at OOU6 remediation work is planned for the Pine Farm (Sector 2- 
PFS), Landfill and Compost A Area (Sector 3-LFS), the Pond Area (Sector 4-PNDS) and 
the Natural BrushlForest Area A - NATA. The goal of the removal action described for 
each of these sectors is to minimize the public's exposure to potential hazardous OE items 
and to ensure acceptable level of protection to the public and the environment. On the 
basis of the results of the risk evaluations using the OECert model and the subsequent 
evaluation of removal alternatives in this OE Enpeering Design report, remediation work 
is not recommended for the remaining sectors (Roads and Site Operation Building Area - 
Sector 1, and the Natural BrushlEorest Area B - Sector 6-NATB) within OOU6 except 
for the Grid 87 Area (Sector 7-878) for which remediation work was recommended in the 
EWCA report (ESE, 1996). During the preparation of this report, CEHNC has completed 
remediation of the Pond Area (Sector 4-p;NDS). This action was warranted to minimiZe 
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OE exposure and safety hazards to workers on site since construction of the pond was in 
progress. Reference to the Pond Area in this section of the report documents the removal 
action recommended prior to implementation of a removal action in this sector. 

3.2.1.2 The approved removal action for the Pine Farm (Sector 2-PFS) is surface 
clearance and subsurface clearance of OE to a depth of four feet below grade at the site of 
the future storage barn. The total area to be cleared is approximately 0.5 acre. No further 
action is proposed for the remainder of this sector. This remediation work will satisfy the 
removal action goal of reducing the explosive threat associated with OE in this sector by 
minimizing the OE exposure and safety hazards to workers at the future storage barn. 

3 -2.1.3 The approved removal action for the Landfill and Composthg Areas (Sector 
3-LFS) is surface clearance of OE with subsurface clearance of selected areas to a depth 
of four feet (Alternative 6) .  The total area to be cleared is estimated at 15 acres and this 
area includes the southern half portion of Landfill 1 (including Compost A) and Landfill 2. 
The remaining portions of this sector have been previously cleared of OE during the 
TCRA and are therefore, excluded from this proposed remedial action. The Subsurface 
Clearance of the Entire Area to a Depth of Four Feet will meet all of the response 
objectives in an acceptable amount of time, pose limited threat to the public, and is 
implementable both from a technical and administrative standpoint. 

3.2.1.4 The approved removal action for the Pond Area (Sector 4-PNDS) is surface 
clearance of OE with subsurface clearance to a depth of four feet. The total area to be 
cleared is estimated at 24.86 acres (total acreage for the sector). The exact area to be 
occupied by the pond water is currently unknown and has not been deducted. When this 
information is available the actual pond area may be exciuded from the remediation effort 
because this portion of the sector would be underwater. Activities planned for the Pond 
area by the property owner preclude intrusive activities within the pond. If adjustment is 
made to the area to be investigated by excluding the area covered by the pond water, a 
reduction in the level of effort and the estimated cost for this removal action would be 
warranted. This remediation work will satisfy the removal action goal of reducing the 
explosive threat associated with OE in this sector by minimizing the OE exposure and 
safety hazards to the public. At the time of publication of this report, remediation work 
has been completed at the Pond Area. Therefore, the Pond Area is not included in the 
Clearing Plan (Drawing No. C-1). 

3.2.1.5 The approved removal action for the Natural BrushlForest Area A (Sector 
GA-NATA) is surface clearance of OE with subsurface clearance to a depth of four feet at 
Compost B. The total area to be cleared is approximately five acres. No fbrther action is 
proposed for the remainder of this sector. This remediation work will satisfy the removal 
action goal of reducing the explosive threat associated with OE in this sector by 
minimizing the OE exposure and safety hazards to workers at the proposed Compost B 
Area. 
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3.2.2 Site Description 

3 2 2 . 1  OOU6 is located within the boundaries of the former Camp Croft, but outside 
Croft State Park. It is situated off of Mimosa W e  Road and is adjacent to the south edge 
of U.S. Highway 176 bypass. OOU6 contains an area of 397.80 acres, as per the Division 
of Tract ‘A’ “Whitestone Tract’’ boundary survey map, dated January 24, 1994. The 
property is privately owed and is used for agricultural and industrial purposes including 
timber farming and industrial landfills. The topography of the site consists of rolling hills 
and small ravines. The elevation of the site ranges from a low elevation of approximately 
560 feet above sea level in the extreme western portions of OOU6 near Isons Creek to 
elevations exceeding 700 feet above sea level in the northern portion of OOU6 and at Red 
Hill (former target area). The fonner CCATF is located in the Piedmont Physiographic 
Province of northern South Carolina. The area is underlain by fine-grained soils and 
saprolite which mantle bedrock. Bedrock in the area consists of Proterozoic to Lower 
Paleozoic hornblende gneiss, biotite schist, and granitic pegmatite. 

3.2.2.2 Soils at the site consist of red-brown sandy silt to sandy clay. These grade 
into a moderately dense saprolite, as observed in excavations and road cuts near the 
current landfill area. The saprolite appears to contain abundant quartz, mica, and 
kaolinized feldspar; in general the color was dark red-brown to dark brawn and dark gray. 
The saprolite exposures also exhibited strong remnant foliation and gneissic banding; the 
weathered pegmatites cut the foliation at shallow angles. A few subvertical, black-stained 
fracture zones were also visible in the exposures. 

3.2.2.3 OOU6 encompasses all of the property owned by Dr. W. Brownlee Lowry 
(MD) and portions of properties owned by J. L m y  Fadkenberry & Almond Forest 
Products, Inc., Robert E. Lee, Dr. Glenn L. Scott (MD), Neil Robmette, Timothy M. 
Chastain, Margie F. Purser, and Milliken & Co. 

3.2.2.4 Area and Sector Description. Based on a combination of similarities in 
characteristics regarding physical site features, land use, historic attributes, locations of 
OE items recovered, and previously investigatdremediated areas, several sectors were 
delineated within OOU6. Specifically, the site was divided into eight sectors. Drawing 
No. G-5 depicts the location and configuration of the sectors. The rationale for dividing 
the OOU6 into sectors was to provide a basis by which the risk evaluation was conducted 
for the site. Each of the sectors was analyzed separately both for the risk assessment as 
well as the potential removal action alternatives due to the differences in the field 
investigation findings and differences in the current and anticipated use of each of these 
areas. 

3.2.2.5 Due to overlap among portions of several of the sectors, a sector rank was 
established for determination of areal expanse of sectors and sectors to which OE 
Engineering Design sampling grids were assigned. This ranking is depicted on Figure 1-7 
which shows Sector 7-87s overlapping both Sector 2-PFS and Sector 3-LFS. 

3.2.2.6 TCRA Roads and Site Operations Building. This sector consists of 
existing site roads (1.76 acres) and the landfill operations building (0.08 acre) cleared of a 
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ordnance during the T C M  (Figure 1-7). Currently a total of 7.07 acres of roadways exist 
Within OOU6 for-which OE clearance has not been conducted by representatives of the 
Corps of Engineers. These roadways are considered as “paths” and are evaluated as part 
of the sectors in which they reside. No information is available as to whether the Courrty 
Roads @&way 176 bypass and Deerwood Drive) within OOU6 were cleared, but since 
they are currently paved their acreage was excluded from Sector 1. 

3.2.2.7 Pine Farm (PFS). This sector includes a large podon of the northern and 
northlcentral portions of the site that are thickly forested with pine trees. Many of these 
trees are planted in rows and are of similar size and height (about 10 feet). Based on 
visual observation of maturity, the pine trees were planted during the m e  general 
timeframe (about 5-7 years old). The Pine Farm areas cover a total of 38.94 acres (Figure 
1-71, Forty-three sampling grids were established within this sector. 

3.2.2.8 Landfdla and Compost A Areas (LFS). An industrial landfill is operated by 
one of the property owners @r. Lowry) within the OOU6 site. The landw layout at 
OOU6 inciudes Landfdl 1 and Landfill 2. Landfill 1 is currently active along with several 
adjacent cornposting areas. The area for subsequent expansion of landfill operations 
(Landfill 2) has been defined by the property owner and approved by the Spartanburg 
County and the state regulatory agency. Landfill 1, the proposed Landfill 2, and the 
associated cornposting areas cover a total of 21.31 acres (Figure 1-7). Much of these 
areas were previously investigatedcleared of ordnance during the T C W  therefore no 
investigation was planned for this area. However, concerns for hadequate caverage 
during the previous investigation in this area warranted CE€€NC to request additional 
sampling grids in this sector. In this regard, eleven sampling grids were established to 
provide additional characterization data. 

3.2.2.9 Pond (PNDS). Development of a manmade pond is currently underway by 
one of the property ownexs @r. Lowry) within OOU6. During the OE Engineering 
Design fieldwork, heavy brush clearing and grading work were in progress around the 
intended pond area. The grading effort could potentially influence a change in the 
topography at this portion of OOU6. Most of the vegetation cover and many of the trees 
were removed. The Pond Area encompasses approximately 24.86 acres (Figure 1-7). 
Forty-three sampling grids were established within the sector. 

3 .2.2.10 Wetlands (WLSS). A number of small streams and wetlands traverse 
OOU6. Many of these streams are intermittent and flow only during periods of Si@& 
rainfall. However, several perennial streams and wetland areas are present on the site. 
Five of these areas, although not contiguous, were grouped together as a sector. The 
combined acreage of these geomorphological features is approximately 3.91 acres. No 
sampling grids were established within this sector due to regulatory restrictions. 

3.2.2.11 Natural Brush/Formt Area A and Area B (NATmATB). A large 
portion of OOW6 is undeveloped. Much of this area is covered by sparse to moderate 
hardwood forest and natural brush. Pine farms have not been cultivated although there is 
evidence of past hardwood timber harvests. The two extensive land areas falling into this 
category are generally located in the northern and southlcentrd portions of OOW6, 
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respectively. The proposed Compost B is located in the Natural BrushlForest Area A. 
The total acreage-of these areas is approximately 169 acres (Figure 1-7). To adequately 
cover this sector, 150 sampling grids were established. 

3.2.2.12 EEICA Grid 87 (87s). This sector was dehed to coincide with EWCA 
Grid 87. This grid was previously investigated and deemed contamhated with ordnance. 
Grid 87 overlaps small portions of the Pine Farm and the Landfdl and Cornposting Areas. 
The overlap areas are excluded from the acreage of the Pine Farm and the Landfdl. 
EWCA Grid 87 is comprkd of approximately 30.17 acres (Figure 1-7). The approved 
Work Plan excluded this sector from the OE Engineering Design investigation since it bad 
reportedly been sigtllficantly investigated during the EBCA. However, durhg the OE 
Engineering Design field work four sampling grids were established at the request of 
CEHNC to investigate a small area at the southeast portion of Grid 87. 

3.2.2.13 Uninvestigated Area. This area consists of all property within OOU6 for 
which access was not provided by the respective property owners during the OE 
Engineering Design field work. This area consists of approximately 1 14.92 acres of land 
and includes the parcel of land owned by Milliken & Co. lying west of Lake Mimosa Road 
and the three small parcels of privately owned land lying immediately east of Kennedy 
Creek. Table 3.1 presents a summary of the acreage for all sectors. 

TABLE 3.1 
SECTOR ACREAGE OOU6 OE ENGINEERING DESIGN 

Sector No. Design Code A m  Description Acreage 

I Non assigned Roads and Site Operations Building - 1.84 

TCRA Cieared Raads 1.76 

TCRA Cleared Building Area 0.08 

2 PFS Pine Farm 38.94 

3 LFS Landfiis and Compost A 21.31 

4 PNDS Pond A m  24.86 

5 WLSS WetlanddSt m a m s  3.91 

Landfill 1, Proposeakndfdl2, and Compost AAreas 

6 NATA & Natural BmshlEorest 
NATB 

168.39 

7 87s EWCA Grid 87 30.17 

8 Non assigned Unhvestigated Area (Access Denied) 114.92 
Milliken and Company Property (Western Portion of 
Site) 
J. Faulkenlmy & AlmondFoTest Pducts  Property 
Timothy M. Chastain Prom (East Portion of Site) 
Robert E. Lee property (East Portion of Site) 
Other small tract prqmy owners 
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3.2.3 Special Clauses (site access, environmental protection, work houn, etc.) 

The remediation work shall be performed to ensure compliance with the National 
Environmental Policy Act (NEPA) and Army Regulation (AR) 200-2, so that activities at 
the site minimize potential adverse environmental impacts. At a minimum, the ERPP 
provided in the work plan for the Engineering Design shall be applicable. The ERPP will 
comply with alI applicable South Carolina state and local statutes and regulations. 

3.2.4 

Safety, Health, and Emergency Response are critical aspects of the 
remediation effort to be implemented at OOU6. In this regard, applicable specifications 
and requirements to ensure adherence to proper safety, health and emergency procedures 
must be addressed. To accomplish this task, a Site Safety and Health Plan ( S S H P )  must 
be prepared by the Contractor. A Site Safety and Health Plan (SSHP) outlines and 
specifies the work practices and procedures needed to ensure protection of site personnel, 
the environment, and the local community during the conduct of the remediation work at 
Ordnance Operable Unit 6 (OOU6). All site activities will be performed in accordance. 
with this SSHP and applicable U.S. Army Engineering and Support Center, Huntsville 
(CEHNC), federal, state, and local regulations. The S S H P  will include the following: 

Safety, Health, and Emergency Response 

3.2.4.1 

Safety and Health Organization 

Task Description 

Hazard Identification 

TrainingPlans 

0 Site Control and Layout 

Hygiene and Sanitation 

Site Safety Procedures 

Emergency Response Plan 

3.2.4.2 The SSHP must have prior approval by CEHNC before commencement of 
remediation work at the site. 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 pubiications: 

a. Occupational Safety and Health Administration (OSHA) General Industry 

b. 

c. 

d. Army Regulation (AR) 385-40 (with CEHNC Supplement l), Accident 

Preparation of Logs, Reports, and Record Keeping 

Standards, 29 Code of Federal Regulations (CFR) 19 10; 

OSHA Construction Standards, 29 CFR 1926; 

U.S. Army Corps of Engineers EM 385-1-1; 

Reporting and Records; 
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e. U.S. Environmental Protection Agency @PA) Hazardous Waste m g m a t ,  
40 CFR 260-276, latest edition; 

f. Engineering Regulation (ER) 385-1-92, Safety and Occupational Health 
Document Requirements for Hazardous, Toxic, and Radioactive Waste (HTRW) 
and Ordnance and Explosives (OE) Activities, 18 March 1994. 

3.2.4.3 In addition to the publications and regulations previously listed, the following 
documents shall be reviewed and used as reference material in the preparation of the 
SSHP: 

a. U.S. Department of Defense @OD) 4145.26-M, Contractors' Safety Manual for 
Ammunition and Explosive. 

b. 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 (NOSH), October 1985; and 

Threshold Limit Values and Biological Exposure Indices for 1993-94, American 
Conference of Governmental Industrial Hygienists (ACGI€€), 1993. 

c. 

3.2.5 Temporamy Construction Facility 

3.2.5.1 This section covers requirements for provision, maintenance, and removal of 
temporary on-site facilities necessary to perform the Work. The Contractor shall provide 
temporary facilities including but not limited to field offices, explosives storage magazines, 
fencing and gate, ordnance demotition arm, and utilities required to perform the Work. 

3.2.5.2 This section includes: 
Requirements of Regulatory Agencies 

Submittals 

Construction of Utilities 

Construction Aids 

Roads and Parking 

Construction Equipment Staging Area 
Fences and Gates 

securityofice 

e Special Controls 

Field Offices 

Magazine Storage Areas 

Removal of Construction FaciIities and Temporary Controls 

3 2.5.2.1 REQUIREMENTS OF REGULATORY AGENCIES : The Contractor 
shall make dl necessary arrangements, secure all required permits, and pay all fees and 



charges associatsd with obtaining, installin& maintaining and removal of the facilities and 
controls as required by local, state and federal authorities. 

3.2.5.2.2 SUBMITTALS: Drawings and Data: Contractor shall submit the 
following shop drawings, catalog data, brochures, material lists and other data for all 
temporary support and process bcilities in accordance with 

A. Temporary Utility Submittals: 
1. Copies of approval of local utility companies for contractor's intended 

temporary utility plans. 

B.  Temporary Construction Submittals: 

1. Layout of Magazine Storage Area and Ordnance Demolition Area. 

C. Temporary Control Submittals: 

1. 

2. 

D. Safety, Protection, and Security Submittals: 

1. 

2. 

3. Securityplan. 

Copies of permits and approvds for construction from governing local, state, 
and federal agencies. 

Plan for disposal of OE items and metallic scrap, including agreements with 
the intended disposal authority. 

Safety requirements are described in Section 3.2.4 - SAFETY, HEALTH, 
AND EMERGENCY RESPONSE REQUIREMENTS. 
Copies of survey notes taken to establish control points for structures 
affected by the work, and layout of survey control points. 

3.2.5.2.3 CONSTRUCTION OF UTILITIES: Contractor shall furnish all m a t d  
and services necessary to distribute utilities described below in 3.2.5.2.34, 3.2.5.2.3-B, 
3.2.5.2.3-C, and 3.2.5.2.3-D, to the locations where Work is performed. 

A. Power and Lighting: 

1. Power: The Contractor shall determine, at his own expense, the type and 
amount of power available and make arrangements for obtaining all 
necessary electric service required for Contractor's operations under the 
Contract. The Contractor s h d  schedule dl necessary arrangements for 
power supply to the Site such that no delay in the execution of the Work in 
accordance with the Contract Period occurs. The Contractor shall provide 
temporary power to perform the Work in a safe and satisfactory manner. 

Construction Lighting: Ai1 Work conducted under conditions of i n d c i e n t  
daylight shall be suitably lighted to ensure proper work and to afford 
adequate facilities for inspection and safe working conditions. (No intrusive 
work shall be conducted under insufficient daylight.) 

2. 
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3. Approval of Electrical Connection: All temporary connections for electricity 
hall- be subject to approval by the Corps of Engineers and the power 
company representative and shall be removed in like manner at Contractor's 
expense at completion of the Work. 

Unless otherwise permitted by the Corps of 
Engineers, circuits separate from lighting circuits shall be used for all power 
purposes. 

Construction Wiring: All Wiring for temporary electric light and power shall 
conform to the requirements of Subpart K of the OSHA Standards for 
Construction. 

4. Separation of Circuits: 

5 .  

B. Water Supply: 

1. General: Potable water shall be used for equipment washdown, construction 
and sanitary uses. Contractor shall be responsible for obtaining and 
maintaining in operational conditions an adequate water supply to the Site. 

Contractor shall be solely responsible for the adequate functioning of 
Contractor's water supply system and solely liable for any claims arising from 
the use of same, including discharge, waste, or water therefrom. 

Removal of Water Connections: Before find acceptance of the Work on the 
project, all temporary connections and piping installed by the Contractor 
shall be entirely removed, and all affected improvements shall be restored to 
their original condition or better and to the satisfaction of the Corps of 
Engineers. 

2. 

3. 

C. Sanitation: 

1. Toilet Facilities: Fixed or portable chemical toilets shall be provided 
wherever needed for the use by personnel on Site including CEHNC 
personnel, Contractor, and Subcontractor personnel. Toilets at Site shall 
conform to the requirements of Subpart D, Section 1926.51 of the OSHA 
Standards for Construction. 

Sanitary And Other Organic Waste: All waste and rehe  generated from 
sanitary faciiities provided by Contractor, and trash from all field office and 
any other source related to Contractor's operations shall be disposed of away 
from the Site in a manner satisfactory to the Corps of Engineers and in 
accordance with all laws and regulations pertaining thereto. Disposal of all 
such waste MI be at the ContractoYs expense. 

2. 

D. Communications: 

1. Telephone Services: Contractor shall provide and maintain at all times 
during the progress of the Work, at Contractor's own expense, telephones in 
good working order at the Contractor's field office. Such telephone shall be 
connected to an established exchange for local and long distance service. 

3-9 
WARES ATU) lWROJECII73@4 14V3DRWOR'IWEG3 . W 6  



3.2.5.2.4 CONSTRUCTION AIDS. Comply with OSHA requirements and 
applicable laws, ordinances, rules, regulations, and orders pertaining to construction 
machinery and equipment, hoists, cranes, scaffolding, staging, materials handling facilities, 
tools, appliances, and other construction aids. OSHA requirements shall govern where 
mandatory; otherwise, comply with most stringent requirements. 

3.2.5.2.5 ROADS ANDPARKING 

A. Transportation Facilities: 

1. Contractor shall make the necessary arrangements for delivery of donor 
explosives to and from the Site. 

B. Access Road and Parking: 
1. Contractor shall construct new or improve the existing unpaved road to the 

Site, as necessary, to provide access to the Site during the performance of 
the Work. 

The area designated on the Drawing G-4 - SITE OPERATIONS MAP, as 
the Site Operations Building area shall be used for parking for the 
Contractor's personnel. 

Contractor shall maintain all roads and parking areas in good repair. 
Maintenance activities for the access road and parking areas shd include 
dust suppression to eliminate nuisance conditions and placement and 
compaction of gravel where damage or erosion has occurred. Also, 
Contractor shall maintain proper grade along and across the roadway to 
minimize erosion or ponding. 

2. 

3. 

3.2.5.2.6 CONSTRUCTION EQUIPMENT STAGING AREA 

A. The Contractor shall use the area designated as Additional Staging Area on 
Drawing G-4 - SITE OPERATIONS MAP for equipment staging. The 
Contractor shall notify the Corps of Engineers of obstructions not shown or 
readily apparent by visual inspection of the staging area. If such obstructions 
adversely affect Contractor's operations, relocation will be considered. 

B. See - MATERIALS AND EQUIPMENT for additional information regarding 
material and equipment handling and storage. 

3.2.5.2.7 FENCES ANDGATES 

A. The only area requiring construction of a fence and gates at OOU6 is the 
Magazine Storage Area. The fence and access gates to the Magazine Storage 
Area were constructed during the OE Engineering Design field work. Therefore, 
no specification structures are needed in this Design Report. 

B. The Contractor shall post warning signs on the fence and the gate in accordance 
with the local, state and federal requirements. 
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3.2.5.2.8 SECURITY OFFICE 

A. The Contractor shall obtain, install, and maintain a modular type mobile structure 
for use by the Security personnel during the Remedial Action. Potable water and 
communication equipment (telephone) must be available in the mobile structure. 

B. The Contractor shaU install and maintain power, lighting, air conditioning and 
heating for the Security Office during the performance of Work. 

C. The Contractor shall remove the Security Office at the conclusion of the 
Remedial Action. 

3.2.5.2.9 SPECIAL CONTROLS 

A. Noise Control: Comply with OSHA requirements for allowable noise levels 
during construction. Prevent noise disturbance to adjoining property owners and 
the public. 

3.2.5.2. IO FIELD OFFICES 

A. 

B. 

C. 

D. 

E. 

The Contractor shall install and maintain two field offices: one office for himself 
and one office for the Corps of Engineers. The locations of the field offices shall 
be adjacent to the Site Operations Building shown on Drawing G-4 - SITE 
OPERATIONS M A P .  

The field offices shall be trailer-type mobile structures. The Contractor shall 
locate these structures to the locations as shown on the Drawings. 

The field offices shall be available for use prior to the start of Work at the Site, 
and shall remain on the Site through completion of the project. 

The Contractor shall provide alt equipment, materials and services necessary to 
collect, store and dispose d1 liquid and d i d  waste generated by the use of the 
field offices in accordance with all applicable state and local regulations and 
requirements. 

The Contractor shall furnish utilities such as power, lighting, water, ak 
conditioning, heating and telephone at each of the field offices. The Contractor 
shall maintain all utilities at the field offices in good working order throughout 
the performance of Work. 

3.2.5.2.11 MAGAZINE STORAGE AREAS 

A. Fence construction work has been completed at the site for the Magazine Storage 
Area. Earthwork such as clearing, grading, grubbing, and stripping as required 
were performed prior to installation of the fence. 

B. The Magazine Storage Areas shall be locked at all times and an inventory of 
items stored within the magazines shall be conducted at the beginnins and. end of 
each day. 
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C. The Contractor shall segregate and store OE items delivered fiom the 
excavations within the Magazine Storage Areas. Demohtion of UXO shall be 
conducted periodically in order to minimize cumulative explosive weight in 
storage. 

D. The Contractor shall dispose of scrap metal and OE fragments rendered safe to a 
smelter facility at no cost to the government. Documentation of delivery shall be 
provided to the Corps of Engineers. 

3.2.5.2.12 REMOVAL OF CONSTRUCTION FACILITIES AND TEMPORARY 
CONTROLS. The Contractor shall remove all construction materials, facilities, and 
temporary controls used in the performance of this work from the site upon completing 
the work. Arrangements shall be made with CEHNC and the property owner to ensure 
minimum impact to site operations (Landfill operations) during demobilization efforts. 

3.2.6 

3 2 6 . 1  To the extent practical, areas selected for ordnance demolition will be located 
within topographic lows such as site ravines. In this manner the ravine sidewalls will 
provide additional protection to personnel and reduce visual and audible impacts to nearby 
residents. In addition, this measure may allow for some reduction in the buffer zone that 
is recommended for this effort. Demohion sites will be selectdprepared and approved 
by CEHNC on an as-needed basis. When demolition of ordnance in place is required, 
appropriate measures will be taken to minimize fragmentation, such as placement of 
sandbags around and on top of the ordnance item. 

Ordnance Demolition Site(s) and Operations 

3.2.6.2 An Explosive Management Pian shall be prepared and included in the work 
plan for the remediation work. The plan shall include procedures required for 
transportation and storage of donor explosives for demolition work, WXO safety concerns 
and precautions, disposal operations and transportation. 

3.2.6.3 Requirements of the Army Technical Manual 60A 1-14 concerning 
Protection of Personnel Properties shall be reviewed and applicable portions of this 
manual for the desired remediation work shall be followed. Demolition operations shall be 
performed consistent with the requirements of the Technical Manual (TM) 60A-1-1-3 1 for 
EOD Demolition Operation. 

3.2.7 Brush Clearance 

This Section covers the work necessary for all brush cutting activities 
necessary for preparation of parcels for OE clearance. Included will be removal of surface 
debris, removal of shrubs, removal of selected trees, and disposal of debris and refuse. 

3.2.7.1 

3.2.7.2 This section includes: 

Dehition 

Materials 

Preparation 
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Clearing 

Disposal of Mateids 

3.2.7.3 The Contractor shall provide labor, equipment, tools, materials, and services 
needed to accomplish all site brush clearance and debris disposal activities described herein 
and shown on the Drawings. 

3.2.7.4 DEFINITION - Brush Clearing: Clearing shall consist of the removal of all 
brush and shrub vegetation to a height of less than 6 inches above ground surface within 
the sector of concern, unless specific instructions are provided in advance to protect 
endangered speciedplants habitats or at the property owners request. Trees less than 3 
inches in diameter at the base that could impede progress of the geophysical survey shall 
be felled and stockpiled in an area designated by the Corps of Engineers or agreed to by 
the property owner@). Trees greater than 3 inches in diameter within a sector of concern 
shall be trimmed of branches to a height of 6 feet above ground surface. If cutting of a 
tree with diameter greater than 3 inches at the base is required to avoid interference with 
geophysical or intrusive efforts, approval must be requested fiom the Corps of Engineers 
before proceeding with this activity. The tree will be felled and sectioned using chain 
saws. The sectioned tree WilI be staged in the location designated for brush debris. The 
stockpiled trees and other vegetation designated for removal, including brush, grass, 
vegetative matter and other unsuitable materials within the project limits shall be disposed 
of in a manner satisfactory to the Corps of Engineers. 

3.2.7.5 MATERIALS. No materials shall be provided to the Contractor by the 
Corps of Engineers to perform brush clearance activities. 

3 -2.7.6 PREPARATION. 

3.2.7.6. I The Contractor shall verify that existing plant life designated by the Corps 
of Engineers to remain within the area specified for clearing, is tagged or otherwise 
identified. 

3.2.7.6.2 The Corps of Engineers will furnish property access agreements with 
property owners for conducting the work specified herein in the areas within the OOU6 
boundary. 

3.2.7.7 CLEARING. Limits of Clearing: All areas requiring clearing are described 
in Section 3.2.1 of the Design report and shown on Drawing G-5 - REMEDIATION 
SECTORS MAP and Drawing C-1 - CLEARING PLAN. 

3 27.7.1 Clearing Operation. 

1 .  

2. 

The Contractor shall cut trees, shrubs, bushes and other vegetation within 6 
inches of the ground surface. 

The Contractor shall take precautions to prevent damage to the existing 
structures, mature trees, and vegetation that are designated to r e d  on the 
Site, tagged or otherwise identified. Where damage occurs, it shall be the 
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3. 

4. 

3.2.7.8 

responsibility of the Contractor to notify the Corps of Engineers in a timely 
manner and to restore the damaged structure solely at the Contractor's cost 
to the satisfaction of the Corps of Engineers. 

In cutting timber growth, the Contractor shall make cuts such that all trees 
are felled into the area to be cleared. Care shall be exercised not to damage 
existing trees or vegetation outside of the clearing limits. 

Wounds caused by trimming or topping activities to the trees that are 
designated to remain shall be properly treated to protect the trees from 
insects and decay. 

DISPOSAL OF MATERIALS. The Contractor shall be responsible for the 
disposal of all clearing debris. If desired by property owners, clearing debris may be left 
on-site. The Contractor shall comply with all applicable local, state and federal 
regulations, guidances and policies for the disposal of clearing debris. The Contractor 
shall be responsible for the lawful and safe disposal of all clearing debris. 

3.2.8 Site Restoration 

A variety of hybrid grasses have been cultivated by the property owner 
throughout the site for decorative purposes, erosion control, and as a wildlife food supply. 
In selected areas, the indigenous vegetation has been augmented by numerous immature 
hardwoods and fruit-bearing trees as we1 as shrubs. Other areas have been improved in 
support of landfill operations or recreational uses. During the course of the remediation of 
the site some impacts to the site land surface andor vegetation are likely. 

3.2.8.2 Excavations will be created during remediation activities. To the extent 
practical, the original soil will be returned to the hole. Any disturbed areas will be 
restored to o i g d  grade and contour, and, where possible, the existing ground cover will 
be replaced. 

3.2.8.1 

e 

3.2.8.3 Remedial support zones will be established at the site that may be impacted 
by site activity. The Site Operations Trailer area will include a field trailer and parking for 
vehicles. Grading activities may be necessary in the Magazine Storage Area and 
Demolition Areas. Other areas may be impacted by vehicular t r a f k .  These areas shall be 
restored to their pre-investigative state unless otherwise directed by the Corps of 
Engineers and agreed to by the property owner. 

3.2.9 Permits and Required Submittals 

The administrative requirements for compliance with state and l o d  
regulations will generally not factor into this investigation because of the general 
CERCLA exemption. However, the spirit of these regulations will be foIlowed through 
close coordination with local regulatory agencies to ensure they are fully informed as to 
the nature of the work being conducted on the site and the need to comply with any local 
regulatory requirements. 

3.2.9.1 
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3.2.9.2 The contractor shall obtain a permit from the Spartanburg County Office for 
the office trailer and to ensure necessary power and sanitary requirements are adequately 
met. 

* 
3.2.10 

3.2.10.1 It is assumed that demolition of all OE items will be performed onsite. 
Therefore, only transportation of scrap materials resulting from the ordnance demolition 
effort would be required. The contractor shall complete a DD Form 1348-1 and/or local 
form required by the Defense Reutilization Marketing office (DRMO). The contractor 
shall prepare a certificate and the contractor Senior UXO Supervisor shall sign the 
certificate which shall state the following; 

Transportation and Disposal of Ordnance and Scrap 

“I certify that the property listed hereon has been inspected by me and, to the best of 
my knowledge and belief, contains no items of a dangerous nature,” 

3 2 1 0 . 2  DRMO turn-in documentation receipts shall be submitted as a component of 
the Removal Report. 

3 .2.10.3 If the DRMO does not accept scrap or if DRMO is not available locally, the 
contractor will arrange for a local scrap contractor to remove the scrap. 

3 2.10.4 If UXO must be transported off-site for disposal, provisions of 49 CFR 100- 
199, DAPam 385-64, state and loci  laws shall be followed. 

3.3.11 Requirements for the Closure Report 

A closure report will be prepared following completion of the remediation work. The 
report will include all survey, geophysical and OE items removal data generated from the 
remediation work. The Contractor shall hrnish copies of maps confirming remediation 
work accomplished and the report to CEHNC. A draft and a final version of the Closure 
Report will be submitted. After a detailed review of the drafk Closure Report, responses 
to comments generated shall be incorporated into the h a l  Closure Report. 
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APPENDIX A 
OE ENGINEERING DESIGN 

FIELD INVESTIGATION ACTIVITIES 

A. 1.1 INTRODUCTION 

A. 1 .1-  1 OE Engheering Design field investigations were conducted at the former 
Camp Croft A m y  Training Facility (CCATF), Ordnance Operable Unit 6, between 
December 1996 and February 1997 to determine the nature and extent of OE 
contamination. The information gathered from these site investigations was used to 
prepare the Engineering Design for the most appropriate response action to reduce the 
public safety risk posed by OHUXO at the site. These investigations included: 

geophysical survey investigation; 

intrusive investigations; and 

review of historical data (archival investigation); 

integration of all of the data collected from these investigations into the former 
CCATF, Ordnance Operable Unit 6, Geographic Information System (GIs). 

A.1.2 SITE -IT AND ARCHIVAL INVESTIGATION 

A. 1.2.1 The site visit was conducted on August 28 and 29, 1996. The purpose of 
the site visit was to visually inspect, photograph, and videotape existing development at 
OOU6 and obtain historical site documentation to evaluate both past and current land 
use, assess the type and quantity of ordnance that has been used, and evaluate the Site's 
potential for buried OE. 

A. 1.2.2 A review of the historical documents and studies conducted at the former 
CCATF provided sufficient information on the potential nature and locations of OE that 
may be present at the site. The historical documents reviewed included: 

the Preliminary Assessment Report prepared by the US A m y  Corps of 
Engineers, Charleston District in 199 1 ; 

the ASR prepared by the US Army Corps of Engineers, Rock Island District in 
April 1994: 

the Time Critical Removd action (TCRA) Report prepared by HFA in 1995; 

the Engineering EvaluatiadCost analysis (EHCA) Report prepared by ESE for 
CEHNC in 1996; 

the Evaluation and Mapping Report prepared by ESE for CEHNC in 1996: 

0 

0 
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the SASR prepared by ESE for CEHNC in 1996; and 

the Supplementd Engineering Report prepared by ESE for CEHNC in 1996; 

A. 1.2.3 The site visit included activities such as gathering recorded documentation of 
planned development for the site, review of existing CCATF documents in the 
Spartanburg County Library, review of endangered species and wetlands concerns, 
establishment of contacts with local state agencies, and verification of 1 0 4  hospital routes 
and emergency @olke, fire, etc.) jurisdictions, The fmdings of this record review are 
provided in Section 1.6.2 of the Engineering Design Report. 

A.1.3 GEOGRAPHIC INFORMATION SYSTEM 

A.1.3.1 Part of the former CCATF OOU6 site investigation included the use of a 
GIs. The GIs system employed on the project was able to assemble and conf&pre site 
survey data and create a GIs tailored for the specific needs of the site. Existing CCATF 
GIs-CADD maps were provided by CEHNC to develop the initial investigation map for 
the site. The data gathered from the geophysical investigation was combined with the 
intrusive investigation data and was incorporated into the GI$ to establish a profile for OE 
items found at the site. This information assisted in the evaluation of the potential cleanup 
costs of various levels of OE clearance at the site. 

A.1.3.2 Specific areas where the GIs was used during the former CCATF OOU6 
field investigation included the following: (1) land survey data was successfully 
transferred to establish a GIs base map that was used to plan and design the geophysical 
investigation; (2) the geophysical sumey data was incorporated into the GIs and was used 
to direct the intrusive operations; and (3) the GIs was used to evaluate the geophysical 
and intrusive investigation data after completing the field work. These evaluations were 
made to determine the sensitivity of the geophysical survey equipment for various types of 
OE items found at the site (for example, percentage of false positives at each sector and 
the overall average for the site). 

A.1.3.3 At the beginning of the field investigation, control points were set up 
throughout the site to accurately locate the geophysical survey sampling grids. The 
coordinates of each of these control points was entered into the GIs using the North 
American Datum of 1983 (NAD83) referenced to the South Carolina State Plane Grid 
System. These control points were used by the survey crews to locate the grid corners in 
the field. The grid comers were located to the nearest pludminus 1 foot of the original 
GIs coordinates planned for the sampling grid unless precluded by site conditions. Where 
applicable, revisions to the GIs database were made to reflect field deviations. 

A.1.3.4 50 foot by 50 foot squares sampling grids, oriented north-south to enable 
quick tracking of grid locations and access to each grid during subsequent investigations 
were established. The sampling grids were set up in clusters consisting generally of 4 
individual grids, to reduce travel time between grids. Upon completion of the geophysical 
survey data acquired were transfer4 from field log books into the computer and 
subsequently into the GI€. Intrusive investigation teams then used the anomaly locations 

A-2 
1219097 



(as flagged) to re-acquire and investigate the anomalies identfied during the geophysical 
survey. Finally, upon completion of the intrusive investigation, the data was entered into 
GIs and was used to draw conclusions on the potential number and distribution of OE 
items that could be found across the remainder of the site. 

A. 1.3.5 QC of the location surveys of the grid comer was conducted by the survey 
team and by the Parsons ES GIs staff. All survey data collected when establishing grid 
corners was quality chscked by entering the coordinates for each point into the Oracle 
database. The next step was to determine the length of each side of the square. The grid 
corners were to be + or - 1 .O foot in accuracy per work plan requirements. 

A. 1.3.6 Parsons ES constructed the equations to determine the accuracy and found 
that all grids met the requirements. The length of each segment was no longer than 51 
feet or shorter than 49 feet in length. The results of the calculations for each grid are 
included in a summary table in Appendix I3 “Original Surveying and Mapping Data”. The 
Title Page of this appendix will be revised to read “Original Surveying and Mapping Data 
and QC Results of Surveying Data”. The calculations are based on the configuration 
depicted below: 

Nwy-SWY 

NEX-NWX 

T 
SEX-SWX 

NEY-SEY 

A.1.4 GEOPHYSICAL SURVEY 

A.1.4.1 Introduction 

The geophysical survey at the former CCATF OOU6 was conducted 
between January 7 and February 7, 1997. The geophysical survey was conducted on 256 
individual 50 foot by 50 foot grids. The coordinates of the grid comers were initiatlly 
established in the field by a combination of GPS, total station, and tape and compass 
survey techniques. Survey control was established using local USGS and South Carolina 
State Plane Grid System benchmarks and control points established during previous 
investigations. Coordinates of each sampling grid were translated from North American 
Datum of 1983 references to the South Carolina State Plane Grid System. 

A.1.4.1.1 

Al.4.1.2 The control points selected or used were all either recognizable surface 
features, monuments, or features found on maps. A visual survey of the control points 
was made by the Parsons ES site manager and the surveyors to assure their credibility. 
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Photographs were taken of each of the contro1 points and the surrounding area for later 
identification. 

A. 1 .4.1.3 Subsequently, field activities for the geophysical survey included the 
following tasks: 

setting up the equipment calibration verification test grid; 

setting up the survey sampling grids; 
- 
- 

- 
calibration of the Geonics EM-6 f instrument; 

geophysical survey data acquisition using a 3-fOOt lane spacing; and 

field data analysis. 

staking and surveying sampling grid corners; 

extensive clearing of brush and small trees within sampling grids; 

clearing of brush and small trees for access to sampling grids; 

A. 1.4.1.4 Prior to the geophysical surveying of each sampling grid, a UXO certified 
expert surface cleared the sampling grids to ensure the safety of the geophysical survey 
crews. This clearing effort involved a visual inspection and use of a Schoenstedt fluxgate 
magnetometer. 

A.1.4.2 Geodwsical Survev Instrument 

A. 1.4.2.1 Two Geonics EM-61 Electromagnetic Time Domain Metal Detectors were 
used by Parsons ES personnel to perform the geophysical survey. The EM-61 instrument 
is a proven, state-of-the-art underground ordnance locating system. The instrument 
consists of a transmitter and receiver frame (1 meter wide), an electronics backpack, an 
optional cart configuration with an odometer, an audio data output jack, and a hand held 
automated data logger. Throughout this survey, the EM-6 1 instrument was operated with 
the frame on wheels and towed as a cart, with the exception of portions of the geophysical 
survey work conducted on February 7, 1997. The unit was operated in skirt mode on the 
final day of geophysical work due to a failure of the cart axle. The second unit had 
previously been returned to.the rental agency therefore, it was not available for use. A 
photograph of the EM-61 being used in cart mode and in skirt mode are presented as 
Figures A. 1 and A.2, respectively. 

A. 1.4.2.2 Portions of the geophysical investigation involved two geophysical teams 
operating onsite simultaneously. In these instances, the site manager assigned and 
controlled the locations of the survey teams in order to maintain a 100 foot buffer zone 
between EM-61 units to avoid potential equipment interferences. In addition, the teams 
regularly exchanged information pertaining to types of responses observed in sampling 
grids investigated and how they were interpreted. 
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FIGURE A.1 
EM-61 APPLICATION IN CART MODE 

Geophysid Investigation Team using the EM-61 equipment in Cart 
Mode at grid #6 in the Pine Farm (Sector 2). 



FIGURE A.2 
E M - ~ I  APPLICATION IN SKIRT'MODE 
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Geophysical Investigation Team using the EM41 equipment in Skirt 
Mode at grid #273 in the Natural Bruh/Fowt (Sector 6). 

I 



A. 1.4.3 EauiDment Calibration Verification 

A.1.4.3.1 A calibration verification grid, which measured 25 feet by 50 feet, was 
established to conduct daily functional checks of the geophysical investigation search 
instruments. The grid was established adjacent to the field trailer in an area previously 
cleared of ordnance by HFA during the 199411995 TCRA. The selected area was checked 
and cleared of any remaining anomalies (small UXO fragments). Specific OE items of 
interest at OOU6 included 60mm and 105mm projectiles (reportedly, these were the OE 
items fired into the target area at OOU6). Therefore, four inert 25-pound 105mm 
Howitzer projectiles ( 105m base ejection illuminatiodsmoke rounds with mechanical 
timer fuze) and four mock 60- mortars were buried in eight different locations at depths 
of one foot, two feet, three feet, and four feet respectively to serve as known anomalous 
sources for calibration verification purposes. The EM-61 units were operated over the 
known anomalous sources and the maximum obsented readings were recorded daily in the 
geophysical logbooks. The EM-61 instruments’ factory-set calibration was verified by 
comparing the initial day’s readings (the baseline) to subsequent daily measurements. No 
daily reading differed by more than 25% of the baseline readings as required by the 
approved Work Plan. These calibration confirmation procedures conformed to the 
manufacturer‘s standard instructions and were performed to ensure that the equipment 
functioned within the allowable tolerances established by the manufacturer and required 
for this project. The Schoenstedt magnetic locators and Foerster FEREX Mk 26 
magnetometers were checked and adjusted daily over the same grid to ensure that the 
instruments were functioning within their acceptable range. 

@ 

A. 1.4.3.2 One of the property owners @r. Lowry) voluntarily provided the four 
105mm inert ordnance items buried in the calibration grid. These ordnance items were 
previously found on-site by workers on his property within OOU6. 

A.1.4.3.3 On January 20, 1997, additional items were “seeded” in the calibration 
verification grid at the request of the Corps of Engineers. Previous site investigations had 
identified the potential presence of 60mm mortars at the site but no inert ordnance was 
available. Four equivalent 60mm ordnance items were constructed from steel pipes and 
steel end caps as specified by the Corps. These mock ordnance items were also buried in 
four different locations at depths of one foot, two feet, three feet, and four feet 
respectively to serve as anomalous sources for calibration purposes. 

A. 1.4.3.4 The calibration verification grid was restored to its original preinvestigation 
condition on February 26, 1997. The four inert 105m projectiles were excavated and 
returned as requested to Dr. Lowry. The four mock 60mm mortars were excavated and 
disposed off-site. 

A.1.5.4 Survey Area Coverape 

A. 1 S.4.1 The total area geophysically surveyed at the former CCATF OOU6 was 
approximately 14.74 acres based on 256 surveyed 50-foot by SO-foot sampling grids. This 
constitutes 5.57% coverage of the 264.65 acres of the site for which access was granted. 
On the basis of the designated sectors, approximately 2.47 of 38.94 acres were 

A-7 



geophysically investigated in the Pine Farm, 0.63 of 21.31 acres was geophysically 
investigated in the Landfill and Composting sector, 2.47 of 25.32 acres were 
geophysically investigated in the Pond Area, 8.61 of 169.05 acres were geophysically 
investigated in the Natural BrushlForest Areas, and 0.23 of 30.17 acres was 
geophysically investigated in the EWCA Grid 87 sector. No geophysical investigations 
were conducted within the Roads and Site Operations Building Sector and the 
WetlandslSueams sector. 

@ 

A. 1.5.4.2 A total of 256 individual sampling grids were geophysically investigated. 
One grid, Grid 199, was geophysically investigated twice because sizable metallic debris 
was discovered during QC activity conducted following the intrusive investigation. The 
sampling grids were uniform in size at 0.057 acre (50 feet by 50 feet). The geophysical 
investigation identified 2,310 anomalies. The locations of the geophysical survey grids, 
are presented in Figure 1.5 in the main section of this report. Table 1.5 also in the main 
section of this report presents a summary of the geophysical survey investigation’s 
results. The geophysical survey data is included in Appendix C. 

A.1.5.5 Field Data Acauisilion 

A.1.5.5.1 The geophysical survey was performed using a “mag and flag” 
methodology. The EM-61 instruments were pulled across the sampling grids in s w e y  
lanes (traversing north-south) approximately 3 feet wide to provide full coverage of the 
grids. The operator of each instrument was able to see the measurements on a digital 
display on the data recorder and also wore a set of headphones which transmitted a sound 
that varied in frequency from low to high pitches. The pitch was dependent on the 
strength of the magnetic field in the subsurface and correlated directly with the 
instnunent readings. The operator used the recorder display and the sound in the 
headphones to determine the approximate xy location of anomalies within the sampling 
grids. The measurement on the digital display was then recorded. Four measurements 
were recorded: background top and bottom coil readings and peak top and bottom coil 
readings. Field observation of the magnitude of the EM-61 response and empirical 
judgment were used to interpret observed readings as recognizable anomalous conditions. 
Information gathered during the survey of the initial sets of sampling grids was also used 
to refine follow-on field interpretation of observed data. Once an anomaly was located, a 
survey flag was inserted into the ground to mark the location and numbered for 
reference. The anomaly numbering was sequential and was reinitiated to zero for each 
sampling grid. 

0 

A. 155.2 In some sampling grids, an elevated EM-61 response was observed over a 
wide lateral area indicating the potential for the presence of multiple or a large source 
makrial(s). In these cases, specific comments were made and recorded in the field log 
book and multiple survey flags displaying the same anomaly number were placed around 
the anomalous area. The highest EM-61 reading and the approximate affected area of the 
anomaly were then recorded in the field log book for reference. 

A. 1.5.5.3 The geophysical data was manually recorded in field logbooks during the 
field work. The data was compiled and provided to COE after completing the field work 
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in March 1997. A copy of the data file created from the field log is included in 
Appendix C, with the Site Characterization Data Consistent with the work plan, no 
electronic data files were collected during the EM-61 surveying. 

A. 1.5.5.4 No OE-related items (other than small fragments) were discovered on the 
grid surfaces during the geophysical investigation or brush cutting or clearance activities. 
As stated previously, ordnance avoidance surface clearance was conducted by UXO- 
certified personnel during brush cutting activities thus negating the Work Plan escor& 
requirement for the EM-61 geophysical survey teams. This deviation from the approved 
Work Plan was approved by CEHNC. 

A.1.6 INTRUSIVE INVESTIGATION 

The purpose of the intrusive investigation was to verify the EM-6l’s 
effectiveness to accurately locate OE items at the former CCATF OOU6. The intrusive 
investigation had the following two objectives: 

to safely and efficiently excavate, identify, and document OE recovered from the 
site; and 
to establish a database from which the Engineering Design could be prepared. 

A.1.6.2 Upon completion of the geophysical survey at a sampling grid, the grid 
became available for intrusive investigation by the UXO subcontractor, UXB 
International. The Parsons ES site manager, in conjunction with the UXB site 
supervisor, daily selected grids for intrusive investigation from the pool of sampling 
grids for which the geophysical investigation was completed. Factors considered when 
selecting a grid for intrusive investigation included proximity of on-going geophysical 
activities, areas where the property owner’s (or property owner’s representative) actions 
may jeopardize continued grid investigation, landfill operations, weather-related 
effectsrissues, site manager discretion, etc. Of the 256 individual sampling grids 
geophysically investigated, 98% (251) of the grids had all  of the anomalies detected 
within the grid intrusively investigated. Five sampling grids (74, 75, 96, 148, and 160) 
were deleted from the project after the geophysical investigation but pior to the intrusive 
investigation. These grids were deleted upon discovery that portions of the grids may 
encroach adjacent property from which access had not been granted. The grid corner 
stakes and anomaly location flags were removed and no intrusive investigation was 
conducted at these locations. 

A.1.6.1 

A. 1.6.3 The intrusive investigation was conducted at the site with little disruption to 
local residents or onsite workers. An exclusion zune was established as approved by the 
CEHNC Project Safety Manager to avoid any dangerous effects due to fragmentation or 
over-pressure from an accidental OE detonation during intrusive operations. 

A-1.6.4 Prior to commencement of the intrusive investigation on January 16, 1997, 
the Magazine Storage Area was prepared. The location selected in the field (approved by 
the Corps of Engineers and the property owner) was in an open area between OE 
Engineering Design sampling grids 61 and 64 (see Figure 1.7 in the main section of the 
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report). This location was previously utilized for it magazine storage area by HFA during 
the TCRA and had been precleared of ordnance. The lightning suppression rods for the 
former magazine storage area were available for reuse. On January 13 and 14 the 
fencing subcontractor constructed a security fence around the location for the 
magazine(s). The magazines arrived at the site on January 15, 1997 via flatbed truck and 
were secured in the approved configuration within the fence limits. All explosives and 
detonators were stored within the magazines. The magazines remained double-locked at 
all times and the security fence was kept locked when the Magazine Storage Area was 
not actively in use. 

A. 1.6.5 The locations of the intrusive team(@ on the site was maintained in the field 
trailer by the site manager on maps and a dyerase tracking board. The tracking board 
showed intrusive team number and sampling grid number under investigation. The site 
map identified the location of the sampling grid within OOU6. Completion of intrusive 
activities in one grid and movement to another was monitored via dedicated site radios 
and updated on the tracking board. Other onsite personnel were notified of movement as 
necessary. A photograph of one of the tracking boards at the site is shown in Figure A.3. 

A.1.6.6 High precision survey methods were not used to identify the locations of 
individual recoveries of ordnance scrap, ordnance fragments, shrapnel, small m s  
ammunition and metallic debris. A weight summary by category by anomaly was 
recorded on the field dig sheets along with any other significant visual observations. The 
locations of the ordnance items were measured from grid corner stakes using a standard 
measuring tape and the data was promptly recorded in the field dig sheets. 

A.1.6.7 Discovery of both live and inert ordnance items was immediately relayed 
from the intrusive team to the Parsons site manager. Data (location, photographs, 
depths) for inert ordnance items were recorded by the intrusive team. Following the 
discovery of live ordnance, the area was secured. An exclusion zone was established by 
the UXO subcontractor based on the net documented explosive weight of the ordnance 
item (5 pounds for a 105mm) and calculated fragmentation distances. The Parsons site 
manager was immediately notified. He then communicated the information to the project 
manager. The project manager informed the Corps of Engineers. In addition, a Corps of 
Engineers representative (CEHNC Safety), Mr. Jim Anelle, was notified at the HFA 
trailer located within Croft State Park. Mr. AneHe proceeded to the OOU6 site and 
observed/witnessed detonation in place of the UXO, No UXO was identified as 
containing military toxic chemical agents during the site investigation. 

A.1.6.8 GIS maps were developed to illustrate the locations of the anomalies where 
ordnance was recovered. AI1 of the identified anomalies within a sampling grid were 
assigned a unique identifier. Eating and northing coordinates for each of the anomalies 
with other pertinent attributes (for example, type item recovered and weight) were input 
into the Relational Interface System (RIS) schema in Oracle. Computer Aided Drafting 
and Design (CADD) drawings depicting the quantity and locations of anomalies within 
each grid geophysically investigated were also developed. 
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FIGURE A.3 
INTRUSIVE TEAM TRACKING BOARD 

-- - 

Tracking board used for monitoring location of geophysical and WXO 
Intrusive Investigation teams during the OE Engineering Ddgn field 
work. 
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A.1.6.9 The intrusive investigation was completed by February 26, 1997. 14 inert 
105mm illuminatiodsmoke rounds recovered at the site were officially demilitarized on 
February 27, 1997 for disposal to a local recycler. a 

A. 1.6.10 The Schoenstedt and Mk26 equipment were used to confirm the locations 
of the EM-61 anomalies flagged by Parsons ES personnel during the geophysical 
investigation. Mer confirmation, the intrusive team excavated small mounts of soil and 
continuously rechecked the excavation with the Mk26 instrument until the item was 
isolated. A 3 foot radius excavation was made around each flagged anomaly up to a depth 
of 4 feet. An estimated weight of the recovered item(s) was recorded for each anomaly by 
category. The categories consisted of ordnance, UXO fiagmentdscrap, and nonUX0 
scrap. This information was recorded on the intrusive dig sheets along with other grid- 
specific information (See Appendix C). 

A. 1.6.1 1 Intrusive procedures were modified to accommodate several site-specific 
conditions encountered in the field. Magnetic rocks and metallic soil layers were 
encountered within some anomaly excavations. Occasionally excavation of an anomaly 
reached a depth of 4 feet and no objects were recovered and the geophysical instrument 
still identified a subsurface magnetic field. In these instances excavation activity was 
ceased, the occurrence noted on the intrusive dig sheets, and the excavation was 
backfilled. Other experience included excavation of anomalies at several grids that led to 
the unearthing of very large objects (usually with a backhoe) such as concrete slabs with 
rebar reinforcement, large mechanical parts, and other items difficult to handle but not 
OE-related. In these instances the objects were noted on the intrusive dig sheets, but no 
object weights were recorded. The intrusive data for each grid was entered into the GIs 
database. 

A.1.6.12 Not all the sources of the flagged anomalies identified by the EM41 
geophysical survey crews were confirmed by the intrusive operations. A total of 324 of 
the 2293 (231 I minus 18 deleted grid anomalies) or 14.1% of the anomalies excavated 
from the 25 1 individual sampling grids were identified as “false positives. Magnetic rocks 
and soil containing ferrous constituents may be responsible for these false positives. 

A.1.7. QA AND QC INVESTIGATIONS 

A. 1.7.1 Upon completion of the intrusive investigation of sampling grids, a quality 
control (QC) check of 10% of the area of each grid was conducted by the UXO 
subcontractor using the Fomter Mk26 magnetometer. The Mk26 instrument was used to 
identify if any other potential sources existed within the grid investigated that were not 
flagged by the geophysical survey team. All anomalies identified during the QC effort 
were intrusively investigated to confirm their source. No OE items were found at any 
locations investigated. However, small to medium size metal objects including fragments 
of OE scrap were recovered at some of these locations. Due to the presence of several 
OE fragments and metal debris in some areas, the EM-61 survey teams screened these 
items out to discern anomalies that are likely due to the presence of ordnance. In these 
cases, consideration was given to the readings observed for various buried ordnance in the 
calibration grid so 8s not to screen out potential UXO. 
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A. 1.7.2 Several large metal objects, consisting of plow blades and horseshoes, were 
recovered during the QC of grid 199. This grid was established in an area apparently used 
for miscellaneous dumping in the past. The geophysical survey of this grid was repeated 
and numerous anomalies flagged. The second intrusive investigation of this grid 
recovered a variety of nonUXO scrap items. Follow-up QC did not identify any further 
significant findings. No further investigation of this grid was conducted. The QC report 
for each grid investigated durin the OE Engineering Design is provided in Appendix F. 

A.1.7.3 Upon completion of the QC investigation of sampling grids, a quality 
assurance (QA) check of each grid was conducted using the Foerster Mk26 magnetometer 
by a CEHNC representatives. The exact procedures applied and the percentage of area 
coverage of each grid was not made known to the site manager. However, no significant 
findings in any of the grids were identified. 

A.1.8. SITE SECURITY 

A. 1.8.1. As a result of the presence of an active, operating landfill on the site, safety 
procedures were established. During landfill business hours, trucks carrying waste for 
disposal periodically entered the site via Mimosa Lake Road. These trucks were 
subsequently weighed at the scalehouse area where the temporary project trailer were also 
set up. Upon entry of a truck onsite, the site manager (or other appointed monitor) would 
radio to the intrusive team(s) to stop work if intrusive activities were within approximately 
200 feet or in visual communication of the landfill access roadway or similar area where 
the truck might travel. Intrusive work would cease until the truck had emptied its load 
and returned to the scalehouse area @generally less than 15 minutes). Active intrusive 
activities were temporarily suspended any time unauthorizedunqudified persons (property 
owner, property owner representatives, visitors, etc.) were in visual contact with the 
intrusive team(s). Upon discovery of an OE item, personnel in the area were further 
reduced until the item was identified/secured. 

@ 

A. 1.8.2 The locations of the intrusive team@) on the site was maintained in the field 
trailer by the site manager on maps and a dry-erase tracking board. The tracking board 
showed intrusive team number and sampling grid number under investigation. The site 
map identified the location of the sampling grid within OOU6. Completion of intrusive 
activities in one grid and movement to another was monitored via dedicated site radios 
and updated on the tracking board. Other onsite personnel were notified of movement as 
necessary. 

A.1.9 OE ITEM AND OE SCRAP SEGREGATION, DEMOLITION, AND 
DISPOSAL. 

A.1.9.1 Suspect OE items that were found at the site were analyzed by the Senior 
UXO Field Supervisor and the Site Safety Wcer. OE items that were recovered during 
the intrusive investigation were handled in one of two different ways. OE items that were 
intact but deemed non-hazardous were segregated and kept within the fence enclosing the 
magazine area. Since these items contained complete or partial fuzes, demilitarization was 
required before certification of inert could be provided. Potentially hazardous OE items 

A-13 
I:\7304 14\EDREWRWP-AWW6 129t97 



were destroyed inplace following securing of the effected area. A photograph depicting 
the segregated items recovered at OOU6 is shown in Figure A-4. 

A.1.9.2 Non-Hazardous OE Recovery, OE related items regarded as non- 
hazardous (inert) were routinely segregated and relocated to the designated magazine area 
during the intrusive investigation. A total of 14 OE items were recovered as summarized 
in Table A- 1. Additionally, items that were non-OE related were segregated and stored at 
this location. This activity was supervised by the Senior UXO Field Supervisor and the 
Site Safety W c e r .  At the completion of the intrusive investigation,these items were 
removed from the site. 

e 

A. 1.9.3 Non-OE Items. Non-OE items recovered during the intrusive investigation 
included horseshoes, rebar, plow blades and parts, nails, barbed Wire fencing, pipes, metal 
survey flags, household debris, building structure debris, and other miscellaneous metallic 
debris. All of the non-OE items were collected and stored adjacent to the magazine area 
unless the size of the object precluded recovery. At the completion of the intrusive 
investigation, approximately 3 14 pounds of non-OE related scrap were recovered from the 
site. 

A. 1.9.4 Demolition Operations Two demolition operations were conducted during 
the intrusive investigation to render safe the one potentially hazardous OE item and 
demilitarize the 14 inert ordnance items. The kst demolition operation was performed on 
February 18, 1997. The potentially hazardous OE item was rendered safe during this 
operation. A small amount of HE material remained after detonation and was collected 
and stored at the magazine area. The post demolition crater was backfilled to grade. No 
additional restoration was required as the local topography was currently being altered in 
support of the pond construction. 

* 
A. 1.9.5 The second demolition operation invohed the destruction of 14 inert OE 

items in order to certify them for disposal by a local scrap recycler. During the second 
demolition activity the remaining HE from the first demolition operation was detonated. 
The second demolition operation took place on February 27, 1997. The demolition area, 
located near sampling grid 262 in the southern portion of OOU6, was backfilled and 
regraded to pre-operation conditions, 

A. 1.9.6 On February 27, 1997 the remains of the potentially hazardous OE items 
rendered safe, the non-hazardous OE items, and the non-UE-related items recovered 
during the intrusive investigation were removed from the site by h o w  Steel Products, 
Inc., located at 1621 Union Street in Spartanburg, South Carolina. Documentation of 
removal of scrap materials &om the site is included as an attachment to this Appendix. 
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FIGURE A.4 
NON-HAZARDOUS SEGREGATED OE ITEMS 

Segregated OE Item and other scmp materials recovered from 
sampling grids at OOU6 during the OE Engineering Design field 
work. 
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A.l.10 RECOVERED ORDNANCE ITEMS AND DESCRIPTION 
0 

A. 1.10.1 Only 105m projectiles, one HE and 14 BE illuminatiodsmoke rounds, 
were recovered during the 199611 997 Engineering Design field investigation. A 
photograph depicting a typical 105 mm round (illumination round and the HE round) is 
presented in Figure 1.9 in Section 1.6.8 of this Report. Detailed descriptions of these OE 
items are also provided in Section 1.6.8 of the OE Engineering Design Report. 
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APPENDIX B 
ORIGINAL SURVEYING AND MAPPLNG DATA, 

QC RESULTS OF SURVEYING DATA, 
GPS CONTROL DATA, AND FIELD SURVEY NOTES 



APPENDIX B 
ORIGINAL SURVEYING AM) MAPPING DATA 

This appendix includes detailed listing of Site Survey and Mapping Data for the 
Sampling Grid at OOU6 including QC results of the Original Surveying and Mapping 
Data, GPS Control Data and Survey Work Field Notes prepared during the OE 
Engineering Design Field Work. 
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APPENDIX C 
SITE CHARACTERIZATION DATA 



APPENDIX C 
SITE CHARACTERTZATION DATA 

This appendix includes a list of the items excavated from OOU6 at the former 
CCATF including detailed site characterization data and the EM-61 geophysical 
investigation data as manually recorded in the field. The list contains the anomaly 
identification number and description of each recovered item. The first and second digits 
of the anomaly identification number identify the anomaly as coming from OOU6, 
CCATF. The third, fourth, and fifth digits of the anomaly identification number identify 
the polygon (grid) number at the site where the anomaly was located. The final three 
digits of the anomaly identification number are the unique identifier numbers of the 
individual anomaly. To allow for identification of objects, an object ID column was 
incorporated into this database. The object ID is the last two digits added to the anomaly 
ID. A summary of OE items recovered and other investigation attributes (far example, 
depth, weight, and the date these items were rendered safe) is provided at the beginning of 
this appendix. 



CCATF OOU6 OE INYESTIGATIOEUENGINEERLNG DESIGN 
LIST OF POTENTltALLY HAZARDOUS OE ITEMS* 

ITEM GRID CIS ANOMALY DATEOF DE€TH 
S E m R  ID ID ID # DEMOUTION FOUND WEIGHT 

2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
2 

105BE 
lO5BE 
105BE 
1 MBE 
105BE 
1 MBE 
105BE 
105BE 
105HE 
105BE 
105BE 
105BE 
105BE 
105BE 
lO5BE 

48 
61 
66 
81 
83 
83 
85 
110 
131 
133 
137 
155 
I66 
174 
205 

9-80 lo01 
9906100602 
9906601001 
9908101 101 
9908300103 
9908300502 
9908500302 
991 1001002 
9913 10020 t 
9913301101 
9913700101 
99915500302 
9916600401 
9917400101 
9920500703 

10 
6 
10 
11 
1 
5 
3 
10 
2 
I1 
1 
3 
4 
1 
7 

2/27/97 
u 2 7 m  
2n7/97 
2/27/97 
2/27/97 
2t27/97 
2127197 
2/27/97 
2/ 1 8/97 
2/27/97 
2127/97 
m7m7 
u27197 
m7n7 
2/27/97 

6 taiU24'' nose 
8". horizontal 
12". horizontal 
6, horizontal 
4", horizontal 

4" tailhose ai surface 
3", horizontal 
6 ,  horizontal 

18" tail&" nose 
24", horizontal 
24". horizontal 
4", horizontal 
24". horizontal 
Nu, horizontal 
4", horizontal 

25 Ibs. 
25 Ibs. 
25 jbs. 
25 lbs. 
25 Ibs. 
25 Ibs. 
25 Ibs. 
25 Ibs. 
25 Ibs. 
25 Ibs. 
25 Ibs. 
25 lbs. 
25 Ibs. 
25 Ibs. 
25 Ibs. 

Sorted by sector, ordnance ittms. and depth. 
105BE = 105mm iIluminatiodsmokc round with mechanical timer (inert) 
105HE = 105mm High Exposive round with point detonating fuze (live) 

SECTORS 
S m O R  CODE SECTOR NAME 

1 
2 
3 
4 
5 
6 
7 
8 

Roads and Site Operations Building - 
Pine Farm 
Landfill and Cornposting Areas 
Pond 
WetlandslStreams 

Natural BrushlForest 
W C A  Grid 87 
Uninvestigated Area 

12/1/97 
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GEOPHYSICAL INVESTTGATION DATA 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT ~ O O U )  6 

Former Camp Crolt 

GEOPHY SlCAL POLYCORDER READING (mV1 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOITOM 

I 1819 7 46 99046001 
99046002 
9 9046003 
99046004 
99046005 
99046006 
99046007 
99046008 
99046009 
9904601 0 

Total GridslDav: 10 

1 /I 0197 3 9900300 1 
99003002 
99003003 
99003004 
99003005 
99003006 
99003007 
9 9003008 
9 9003009 

6 9 900600 1 
99006002 
99006003 
99006004 
99006005 
99006006 

24 9902400 1 
25 99025001 

99025002 
9902 5003 
9902 5004 
99025005 
9902 5006 
99025007 
99025008 
99025009 
9902501 0 
9902501 1 
9902501 2 
9902501 3 
9902501 4 

2 
5 
3 

2 
5 
2 
7 
5 
3 

2 
2 
2 
2 
4 
3 
3 
1 
5 
1 
2 
2 
3 
0 
1 
5 
8 
8 

1 1  
2 
9 
9 
9 

1 1  
7 
3 
6 
4 
5 
5 

1 

4 
6 
4 

4 
6 
4 
6 
7 
5 

3 
3 
3 
2 
4 
3 
3 
1 
6 
2 
3 
0 
5 
1 
3 
5 
6 
7 

t 1  
2 
9 
9 
9 

13 
7 
5 
7 
5 
2 
2 

1 1  
9 
8 

10 
9 
9 
75 

9 
9 

6 
1 1  
5 
8 
8 

52 

6 
6 
7 
8 

16 
9 
7 
8 
16 
17 
32 
19 
1 1  
12 
12 
13 
30 
19 
14 
10 
12 
1 1  
12 

a 

12 
10 
9 

12 
11 
IO 
82 
10 
1 1  

0 
12 
8 
10 
10 
50 
12 

8 
4 

1 1  
19 
10 
10 
10 
20 
17 
37 
21 
14 
13 
13 
13 
32 
20 
17 
12 
14 
14 
14 

a 

lO(10187 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING [mV} 
DATE GRID ID ANOMAtY ID BG TOP 8G BOlTOM PEAK TOP PEAK BOTTOM 

9902501 5 2 4 21 22 
9902501 6 
9902501 7 
9902501 8 
9902501 9 
99025020 
99025021 
99025022 
9902 502 3 
99025024 
99025025 
99025026 
99025027 
99025028 
99025029 
98025030 

122 991 22001 
99 1 22002 
99 1 22003 
99122004 
99 1 22005 
99 1 22000 
99 1 22007 
991 22008 
991 22009 
991 2201 0 

179 991 79001 
991 79002 
991 79003 
991 79004 
991 79005 
991 79006 
99 1 79007 
991 79008 
991 79009 
991 79010 
991 7901 1 
991 7901 2 
991790t3 
991 79014 
991 7901 5 

Total GridslDay: 6 

6 
5 
5 
5 
2 
5 
5 
4 
2 
9 
9 
5 
3 
3 
3 
5 
5 
9 
5 
5 
6 
6 
5 
5 
5 
5 
5 
6 
6 
6 
7 
5 
5 
6 
6 
6 
6 
6 
9 
9 

6 
6 
6 
5 
3 
5 
5 
6 
2 
9 
9 
6 
5 
5 
5 
5 
5 
6 
6 
6 
5 
5 
4 
5 
6 
5 
5 
6 
6 
6 
7 
6 
5 
6 
7 
6 
6 
6 
9 
9 

8 
17 
19 
20 
18 
f 6  
16 
11 
11 
9 
19 
20 
11 
19 
21 
9 
11 
16 
16 
9 
10 
9 
11 
11 
8 

22 
13 
11 
12 
12 
15 
13 
11 
15 
13 
11 
11 
14 
14 
12 

11 
17 
20 
27 
17 
18 
17 
14 
12 
l ?  
17 
21 
12 
21 
23 
11 
12 
17 
17 
10 
10 
11 
11 
12 
8 
24 
11 
12 
15 
13  
8 
14 
12 
15 
14 
11 
12 
14 

15 
12 

2 1wm 



GEOPHY SEAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOUl6 

Former Camp Croft 

GEOPHY SlCAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 
1 / I  3197 57 99057001 8 8 21 17 

59 

60 

99057002 
99057003 
99057004 
99057005 
99057006 
99057007 
9905 7008 
9905 7009 
9905701 0 

58 99058001 
9905 8002 
9905 8003 
99058004 

99058006 
99058007 
99059001 
99059002 
99059003 
99059004 
99059005 
99059006 
99059007 
99059008 
99059009 
9905901 0 
9905901 1 
9905901 2 
9905901 3 
9905901 4 
9905901 5 
9905901 6 
9905901 7 
9405901 8 
9905 90 1 9 
99059020 
99059021 
9906000 1 
99060002 
99060003 
99060004 
99060005 

9905a005 

8 
6 
9 
11 

5 
17 
4 
9 
7 
8 
9 
8 
9 
6 
8 
11 
15 
8 
9 
10 
8 
11 
8 
8 
12 
9 
9 
11 
9 
4 
8 
10 
9 
11 
11 
8 
8 
9 
11 
5 
9 

a 

9 
6 
9 
11 
8 
5 

17 
4 
9 
8 
10 
9 
10 
9 
6 
9 
11 
15 
8 
9 
12 
8 
11 
8 
0 
12 
9 
9 
11 
9 
9 
8 
10 
9 
11 
11 
8 
9 
11 
10 
7 

8 

20 
21 
17 
23 
20 
26 
30 
14 
17 
14 
25 
16 
19 
22 
24 
21 
20 
20 
26 
22 
19 
20 
18 
17 
18 
36 
18 
26 
17 
17 
21 
26 
17 
18 
20 
23 
23 
18 
15 
18 
12 
14 

18 
20 
17 
20 
19 
23 
30 
12 
14 
14 
29 
18 
15 
24 
25 
22 
18 
20 
29 
24 
20 
23 
19 
17 
20 
38 
20 
28 
18 
18 
21 
29 
18 
20 
20 
23 
23 
16 
16 
20 
14 
14 



-_ .. . 

GEOPHY SlCAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOf70M 

99060006 8 8 14 15 
99060007 
99060008 
9906o009 
9906OO10 
9906001 1 
990600 1 2 
990600 1 3 
990600 1 4 
9906001 5 
990600 1 6 
9906001 7 
9906001 8 

65 99085001 
99065002 
99065003 
99065004 
9906 5005 
99065006 
9906 5007 
99065008 
99085009 

66 99066001 
99066002 
99066003 
99066004 
99066005 
99066006 
99066007 
99066008 
99066009 
990060lO 
9908801 1 
990660 1 2 

67 99067001 
99067002 
99067003 
99067004 
99067005 
99067006 
99067007 
99067008 
99067009 

10 10 
11 11 
8 8 
9 IO 
12 13 
11 12 
10 10 
13 14 
11 12 
15 17 
12 12 
12 12 
17 15 
14 14 
12 11 
12 11 
12 12 
16 14 
15 14 
16 14 
18 17 
9 9 
11 11 
11 10 
8 9 
11 11 
8 8 
11 11 
12 12 
11 9 
10  8 
9 10 
6 6 
9 8 
11 9 
9 9 
9 9 
8 8 
14 15 
12 13 
9 9 
9 9 

19 
18 
15 
23 
21 
21 
21 
20 
23 
43 
23 
24 
21 
18 
18 
21 
18 
18 
21 
17 
21 
17 
17 
19 
25 
19 
14 
20 
30 
20 
118 
17 
20 
20 
26 
17 
23 
26 
29 
20 
24 
27 

18 
17 
16 
25 
24 
21 
24 
20 
25 
43 
22 
23 
21 
19 
17 
23 
18 
18 
20 
15 
21 
17 
17 
19 
30 
21 
15 
20 
26 
18 

111 
18 
20 
20 
28 
18 
20 
29 
32 
20 
20 
23 

4 



GEOPHY SEAL INVESTlGATlON 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOlTOM PEAK TOP PEAK BOTTOM 

. . 

9906701 0 

85 

86 

a7 

9906701 1 
68 99068001 

99068002 
99068003 
99068004 
99068005 
99085001 
99085002 
99085003 
99085004 
99085005 
99085006 
99085007 
99085008 
99085009 
9908501 0 
9908501 1 
9908501 2 
9908501 3 
9908501 4 

9908501 6 
9908501 7 
9908501 8 
9908501 9 
9908600 1 
99086002 
99086003 
99086004 
99086005 
99086006 
99086007 
99086008 
99086009 
9908601 0 
99087001 
99087002 
99087003 
99087004 
99087005 

99oa5015 

99087006 
88 99088001 

10 
15 
17 
13 
18 
14 

11 
7 
8 
9 
13 
10 
8 
9 
10 
10 
9 
10 
9 
9 
11 
14 
11 
10 
13 
14 
7 
7 
7 
7 
5 
9 
7 
8 
5 
7 
8 
8 
6 
6 
6 
I 1  
10 

10 
13 
15 
14 
17 
14 
11 
10 
11 
11 
14 
13 
11 
11 
13 
13 
11 
12 
14 
11 
13 
15 
14 
14 
14 
16 
10 
9 
10 
11 
9 
13 
9 
9 
9 
10 
10 
IO 
9 
9 
9 
13 
13 

21 
23 
41 
23 
26 
20 
26 
11 
16 
131 
22 
17 
20 
20 
22 
22 
20 
32 
22 
20 
20 
23 
20 
25 
23 
20 
20 
31 
16 
17 
15 
17 
20 
125 
29 
22 
18 
27 
35 
27 
27 
20 
21 

23 
26 
43 
22 
24 
20 
29 
14 
16 

121 
25 
20 
23 
22 
25 
25 
23 
35 
23 
23 
23 
26 
23 
26 
26 
23 
23 
34 
19 
21 
19 
21 
25 
124 
31 
24 
21 
31 
39 
29 
29 
23 
23 

l.\73O414EDREPORnGPANOM XLS 5 



GEOPHYS 

GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

L POLYCORDER RE. .DING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOlTOM PEAK TOP PEAK BOTTOM 

99088002 15 15 26 27 
99088003 
99088004 
99088005 
99088006 
99088007 
99088008 
99088009 

Total GridslDay: 12 

111 4197 18 9901 8001 
990 1 8002 

19 9901 9001 
20 9902000 1 

99020002 
29 9902900 1 

99029002 
99029003 
99029004 
99029005 
99029006 
99029007 
99029008 
99029009 
W029O10 
9902901 1 
9902901 2 
9902901 3 
9902901 4 
9902901 5 
9902901 6 
9902901 7 
9902901 8 
9902901 9 
99029020 
9902902 1 
99029022 
9902902 3 
99029024 
99029025 

30 99030001 
99030002 
99030003 

7 
10 
10 
8 
6 
9 
11 

3 
4 
1 
’1 
2 
9 
9 
9 
8 
9 

12 
10 
6 
9 
9 
14 
12 
7 
7 
11 
6 
6 
14 
14 
9 
14 
6 
17 
5 
5 
5 
8 

a 

8 
11 
1 1  
10 
10 
1 1  
13 

6 
7 
4 
4 
5 
8 
8 

8 
8 
4 
12 
10 
8 
1 1  
9 
14 
12 
9 
9 
11 
6 
6 
14 
15 
11 
14 
5 
15 
5 
5 
5 
9 

a 

32 
20 
32 
22 
22 
21 
32 

7 
10 
14 
7 
1 1  
24 
21 
28 
20 
28 
29 
19 
22 
18 
35 
18 
17 
32 
25 
33 
18 
31 
22 
30 
21 
35 
24 
24 
34 
18 
1 1  

17 
38 

34 
21 
32 
24 
23 
24 
35 

1 1  
12 
12 
10 
15 
28 
21 
30 
21 
22 
30 
20 
23 
21 
39 
19 
19 
35 
26 
33 
24 
29 
26 
31 
22 
37 
25 
26 
35 
20 
i 4  
40 
17 

6 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCOROER READING [mVl 
DATE GRID 10 ANOMALY IO BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

99030004 8 8 18 17 

31 

32 

99030005 
99030006 
99030007 
99030008 
99030009 
9903001 0 
9903001 1 
9903001 2 
9903001 3 
9903001 4 
9903001 5 
9903001 6 
9903001 7 
9903001 8 
9903001 9 
99030020 
9903002 1 
9903002 2 
9903002 3 
99030024 
99030025 
9903002 6 
49031 001 
99031 002 
9903 1 003 
9903 1 004 
9903 1 005 
9903 1 006 
9903 1 007 
99031 008 
99031 009 
99031 01 0 
99031 01 1 
99031 01 2 
99032001 
99032002 
99032003 
99032004 
99032005 
99032006 
99032007 
99032008 

8 
2 
5 
8 
3 
8 
11 
8 
10 
5 
8 
8 
7 
6 
6 
7 
4 
4 

11 
9 
9 
19 
17 
16 
11 
12 
16 
16 
18 
17 
17 
14 
12 
3 

8 
6 
6 
8 
8 
15 

a 

a 

7 
2 
5 
8 
4 
8 
11 
9 
11 
6 
8 
8 
7 
6 
6 
11 
4 

4 
8 
12 
9 
9 
21 
18 
17 
14 
14 
17 
17 
19 

17 
18 
15 
14 
4 
8 
8 
6 
6 
8 
8 

I5 

22 
17 
24 
36 
18 
23 
19 
24 
20 
19 
23 
24 
22 
19 
19 
32 
30 
18 
17 
32 
24 
18 
31 
33 
27 
33 
25 
29 
31 
35 
30 
41 
37 
29 
21 
20 
27 
21 
26 
17 
24 
28 

27 
17 
24 
38 
20 
22 
20 
27 
21 
20 
23 
24 
23 
19 
20 
35 
32 
18 
17 
35 
26 
20 
33 
35 
30 
36 
27 
29 
33 
37 
32 
42 
40 
29 
22 
20 
27 
21 
28 
20 
28 
30 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER RE DING nV) 
DATE GRID ID ANOMALY ID BG TOP SG BOlTOM PEAK TOP PEAK BOTTOM 

99032009 15 15 23 23 
990320 t 0 
9903201 1 
9903201 2 
9903201 3 
9903201 4 
9903201 5 
9903201 6 
9903201 7 
9903201 8 
9903201 9 
99032020 
99032021 
99032022 
99032023 

33 99033001 
99033002 
99033003 
99033004 
99033005 
99033006 

34 9903400 1 
99034002 
99034003 
99034004 
99034005 
99034006 
99034007 
99034008 
9 9 03 400 9 
9903401 0 
9903401 1 
9903401 2 
9903401 3 
990340 1 4 
9903401 5 
990340 I 6 
9903401 7 
9903401 8 
990340 1 9 
99034020 
9903402 1 

35 99035001 

15 
11 
10 
7 
11 
5 
5 
1 1  
11 
4 
7 

11 
9 
8 
2 
4 
2 
4 
1 
2 
6 
6 
8 
8 
4 

4 
4 
4 
8 
4 
4 
8 
5 
5 

6 
6 
5 
5 
5 
6 
7 

a 

15 
1 1  
11 

1 1  
6 
5 
11  
1 1  
3 
2 
1 1  
9 

3 
5 
3 
5 
2 
3 
8 
8 
9 

5 
5 
5 
5 
9 
5 
5 
8 
6 
6 
8 
8 
7 
6 
8 
6 

6 

a 

a 

a 

a 

25 
21 
23 
30 
20 
20 
18 
24 
47 
23 
28 
24 
18 
18 
11 
14 
1 1  
10 
12 
12 
10 
32 
13 
12 
14 
14 
14 
10 
13 
11 
11 
10 
13 
12 
15 
19 
16 
17 
10 
I4 
12 
18 

27 
21 
26 
34 
22 
20 
20 
24 
41 
23 
29 
26 
20 
20 
14 
15 
1 1  
I f  
14 
14 
11  
38 
16 
14 
16 
17 
17 
1 1  
14 
12 
12 
12 
15 
14 
15 
21 
17 
20 
12 
i s  
16 
20 

a 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Crolt 

GEOPHY SlCAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

36 99036001 5 6 10 12 

61 

62 

63 

99036002 
99036003 
99036004 
99036005 
99036006 
99036007 
99036008 
99061 001 
99061 002 
99061 003 
99061 004 
99061 005 
99061 006 
99061 007 
99062001 
99062002 
99062003 
99062004 
99062005 
99062006 
99062007 
99062008 
99062009 
9906201 0 
9906201 1 
9906201 2 
9906201 3 
9906201 4 
9906300 1 
99063002 
99063003 
99063004 
99063005 
99063006 
99063007 
99063008 
99063009 
9906301 0 
9908301 1 
9906301 2 
9906301 3 
9906301 4 

2 
2 
4 
7 
2 
2 
1 
19 
15 
13 
14 
14 
18 
12 
11 
15 
8 

21 
14 
16 
20 
10 
18 
8 
17 
14 
17 
21 
12 
8 
6 
7 
14 
11 
10 

8 
8 
10 

10 
8 
7 

a 

7 
4 
5 
8 
3 
3 
2 

21 
17 
14 
16 
16 
18 
14 
12 
16 
11 
22 
14 
17 
20 
11 
18 
10 
I 8  
15 
17 
22 
11 
8 
6 
8 
15 
13 
11 
6 
6 
9 
11 
9 
9 
8 

14 
10 
26 
23 
18 
11 
39 
26 
25 
168 
27 
22 

21 3 
28 
24 
26 
23 
27 

23 
29 
23 
31 
21 
22 
39 
28 
25 
18 
15 
I4 
I4 
20 
20 
19 
18 
21 
23 
26 
24 
17 
20 

28 

10 
12 
30 
29 
20 
12 
44 
28 
23 
151 
28 
24 

205 
30 
23 
28 
26 
29 
29 
24 
30 
24 
31 
23 
20 
39 
27 
24 
20 
14 
15 
15 
19 
18 
19 
20 
23 
28 
27 
24 
8 
21 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOUI 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOlTOM PEAK TOP PEAK BOlTOM 

9906301 5 9 11 23 28 

9906301 6 
9906301 7 
9906301 8 
9906301 9 
99063020 
9906302 1 
99063022 
99063023 
99063024 
99063025 
99063026 
99063027 
9 9 06 400 1 
99064002 
99064003 
99064004 
99064005 
99064006 
99064007 
99084008 
99064009 
9906401 0 
9906401 1 
9906401 2 

Total GridslDay: 15 

64 

1 I1 5197 13 990 1 300 1 
9901 3002 
9901 3003 
9901 3004 
9901 3005 
9901 3006 
9901 3007 
9901 3008 
9901 3009 
9901 301 0 
9901 301 1 
9901 301 2 
9901 301 3 
9901 301 4 
9901 3015 
990 1 30 1 6 

11 
12 
12 
11 
12 
14 
15 
15 
14 
14 
13 
15 
14 
16 
13 
IO 
10 

13 

12 
11 
11 
10 
8 
6 
11 
6 
7 

11 
5 
11 
24 
4 
16 
12 

f l  
I2 
12 
9 
12 
14 
14 
16 
17 
14 
14 
17 
6 
17 
15 
11 
11 
13 
17 
18 
15 
15 
14 
14 

14 
13 
14 
11 
10 
9 
15 
3 
10 
13 
7 
13 
28 
9 
19 
74 

22 
21 
18 
20 
21 
23 
23 
22 
23 
22 
20 
20 
20 
32 
21 
23 
22 
23 
21 
32 
34 
24 
27 
31 

21 
35 
23 
50 
20 
27 
22 
23 
23 
26 
40 
27 
38 
26 
38 
32 

22 
24 
21 
22 
22 
23 
24 
23 
22 
24 
23 
21 
23 
33 
24 
25 
23 
24 
21 
32 
35 
25 
29 
35 

27 
37 
26 
61 
24 
31 
26 
28 
27 
30 
44 
30 
42 
29 
48 
34 

10 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHY SlCAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOlTOM PEAK TOP PEAK BOTTOM 

9901 301 7 14 15 27 32 

15 

10 

26 

9901 301 8 
14 9901 4001 

9901 4002 
9901 4003 
9901 4004 
9901 4005 
9901 4006 
9901 4007 
9901 4008 
9901 4009 
9901 401 0 
9901 401 1 
9901 401 2 
9901 401 3 
9901 401 4 
9901 401 5 
9901 401 6 
9901 401 7 
9901 5001 
9901 5002 
9901 5003 
9901 5004 
9901 5005 
9901 5006 
9901 5007 
9901 5008 
9901 5009 
9901 501 0 

9901 501 1 
9901 6001 
9901 6002 
9901 6003 
9901 6004 
9901 6005 
9901 6006 
9901 6007 
9401 6008 
4901 6009 
99016010 
9901 601 I 
99026001 
99020002 

14 
16 
6 

1 1  
8 
11 
11 
9 
9 
10 
13 
15 
16 
12 
8 
15 
14 
14 
12 
11 
17 
24 
15 
14 
14 
8 
9 
12 
11 
16 
10 
17 
8 
9 
16 
16 
14 
13 
16 
14 
8 
9 

15 
17 
9 
14 
11 
12 
12 
11 
11 
11 
14 
17 
18 
13 
9 
17 
18 
18 
14 
12 
17 
22 
16 
15 
15 
11 
11 
14 
14 
19 
11 
1 9  
11 

11 
14 
14 

17 
I6 
16 
14 
11 
9 

33 
40 
14 
25 
19 
29 
37 
35 
31 
46 
27 
39 
38 
52 
23 
30 
290 
45 
23 
48 
40 
42 
35 
32 
31 
30 
28 
32 
25 
22 
36 
29 
20 
26 
18 
23 
31 
30 
31 
34 
13 
19 

42 
24 
11 
22 
25 
27 
32 
30 
26 
42 
24 
37 
34 
45 
18 
25 

306 
41 

26 
5 0  
40  
41 
37 
35 
35 
35 
33 
36 
30 
19 
31 
32 
20 
24 
20 
26 
29 
26 
32 
35 
16 
21 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOlTOM 

99028003 8 10 I7 19 
99026004 
9902 6005 
99026006 

27 99027001 
9902 7002 

28 9902800 1 
99028002 
99028003 
99028004 
99028005 
99028006 

37 99037001 
99037002 
99037003 
99037004 
99037005 
99037006 
99037007 
99037008 
99037009 
9903701 0 
9903701 1 
9903701 2 
9903701 3 
9903701 4 
9903701 5 
9903701 6 
9903701 7 
9903701 8 

30 9903800 1 
9903 8002 
99038003 
99038004 

39 99039001 
99039002 
99039003 
99039004 
99039005 
99039006 
99039007 
99039008 
99039009 

8 
7 
7 
5 
5 
3 
4 
2 
2 
5 
5 
2 
4 

3 
2 
1 
5 
2 
2 
4 
4 
2 
4 
3 
3 
2 
3 
3 
3 
1 
0 
1 
0 
6 
6 

8 
6 
5 
8 
6 
6 

a 

9 

9 
9 
9 
6 
7 
5 
5 
7 
8 
3 
6 
5 
3 
2 
7 
3 
3 
5 
5 
4 
5 
4 
4 
3 
4 
4 
5 
2 
2 
1 
1 
8 

a 

a 
a 
8 
6 
5 

6 
7 

a 

22 
14 
18 
18 
16 
11 
12 
17 
17 
15 
12 
8 
15 
8 
15 
12 
14 
9 
15 
10 
12 
4 
11 
12 
18 
9 
12 
15 
9 
9 
10 
5 
5 
9 
12 
11 
11 
I7 
11 
14 
11 
I7 

18 
15 
16 
14 
19 
15 
16 
19 
20 
19 
15 
9 
17 
10 
17 
14 
15 
11 
17 
11 
15 
11 
14 
14 
20 
11 
13 
18 
11 
10 
11 
5 
5 
10 
12 
11 
11 
17 
11 

12 
18 

14 

12 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHY SlCAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

9903901 0 6 7 15 16 

40 

41 

42 

43 

44 

69 

71 

9903901 1 
9903901 2 
9903901 3 
9903901 4 
9903901 5 
9903901 6 
9903901 7 
9903901 8 
9903901 9 
99039020 
99039021 
99039022 
9904000 1 
99040002 
99040003 
99040004 
99040005 
99040006 
99041001 
99041 002 
9904200 1 
99042002 
99042003 
99042004 
99042005 
99042006 
99042007 
99042008 
99043001 
99043002 
99043003 
9904400 1 
9 9044002 
99044003 
9906900 1 
99069002 
99069003 
99069004 
99069005 
99069006 
99069007 
9907 1 00 1 

8 
8 
9 
8 
5 
5 
2 
2 
5 
8 
3 
8 
0 
2 
2 
1 

2 
2 
1 

1 
1 
2 
2 
2 
1 
2 
3 
1 
2 
2 
1 
1 
1 
2 
1 
1 
0 
2 
1 
1 
0 
3 

8 
8 
9 
8 
5 
5 
3 
3 
5 
8 
3 
8 
2 
2 
3 
2 
3 
3 
2 
2 
2 
3 
2 
2 
2 
2 
4 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
1 
1 
4 

14 
19 
14 
24 
9 
11 
14 
16 
13 
34 
15 
11 
10 
11 
4 
5 
8 
9 
8 
6 
5 

5 
11 
14 
6 
9 
13 
4 
5 
6 
6 
10 
6 
6 
14 
6 
94 
5 
9 
8 

20 

a 

15 
22 
14 
24 
9 
11 
18 
18 
I 3  
39 
16 
11 
11 
12 
5 
7 
9 
11 
9 
6 
5 

11 
5 
12 
16 
8 
11 
18 
5 
6 
7 
8 
11 
8 

17 
8 

101 
8 
7 
11 
17 

a 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERA8LE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCOROER R ING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOlTOM PEAK TOP PEAK BOTTOM 

99071 002 3 4 21 17 

9907 1 003 
9907 1 004 
99071 005 

Total GridslDay: 17 

1 /10/97 4 9900400 1 
99004002 

5 99005001 
99005002 
99005003 
99005004 
99005005 
99005006 

7 99007001 
99007002 
99007003 
99007004 
99007005 

a 99008001 
99008002 
99008003 
99008004 
99008005 
99008006 
99008007 
99008008 
99008009 
9900801 0 
9900801 1 

10 94010001 
99otooo2 
9901 0003 
9901 ooo4 
990 1 0005 
990 1 0006 
9901 0007 
9901 0008 
9901 0009 
9901 001 0 
9901 001 1 
990 t 001 2 
99010013 

1 

2 
2 

2 
0 
3 
4 
1 
3 
0 
6 
9 
4 
2 
2 
6 
3 
8 
4 
10 
5 
2 
7 
7 
4 
8 
5 
1 
2 
0 
0 
1 
1 
2 
2 
1 
1 
1 
1 

1 

4 
4 
4 

7 
3 
6 
5 
3 
5 
3 

11 
6 
4 
4 
7 
5 
11 
6 

11 
6 
4 
9 
9 
5 
9 
6 
2 
2 
2 
2 
2 
2 
4 
4 
2 
2 
2 
2 
2 

a 

21 
17 
6 

7 
17 
8 
16 
10 
11 
20 
10 
20 
13 
18 
15 
20 
14 
20 
24 
I4 
20 
16 

18 
14 
22 
21 
3 
3 
6 
4 
3 
11 
11 
0 
6 
10 
3 
8 
5 

28 

18 
I9 
9 

11 
22 
12 
12 
12 
14 
25 
13 
24 
17 
20 
17 
24 
16 
16 
19 
15 
17 
14 
21 
16 
17 
25 
26 
5 
5 
8 
5 
5 
12 
12 
9 
7 
12 
6 
10 
6 

14 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOUI 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

12 

45 

9901 001 5 
9901 001 6 
9901 001 7 
9901 001 8 
9901 001 9 
9901 0020 
9901 002 1 
9901 0022 
9901 0023 
9901 2001 
9901 2002 
9901 2003 
9901 2004 
9901 2005 
9901 2006 
9901 2007 
9901 2008 
9901 2009 
9901 201 0 
9901 201 1 
9901 201 2 
9901 201 3 
9901 2014 
9901 201 5 
9901 201 6 
9901; 201 7 
9901 201 8 
9901 201 9 
9901 2020 
9901 202 1 
9901 2022 
9901 2023 
9901 2024 
9901 2025 
9904500 1 
99045002 
99045003 
99045004 
99045005 
99045006 
99045007 
99045008 

1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
6 
3 
3 
7 
4 
5 
5 
2 
6 
6 
5 
6 
5 
5 
6 
6 
6 
5 
5 
6 
3 
6 
5 
5 
2 
1 
2 
2 
1 

3 
I 
4 

2 
2 
2 
2 
2 
2 
2 
2 
2 
6 
6 
4 
4 
7 
4 
5 
5 
3 
6 
6 
5 
6 
6 
5 
6 
6 
6 
6 

6 
6 
3 
7 
5 
5 
3 
2 
3 
3 
3 
4 
2 
5 

3 
5 
8 
7 
5 
8 
3 
6 
5 
8 
12 
12 
12 
10 
70 
18 
11 
10 
11 
11 
14 

12 
10 
10 
16 
17 
12 
21 
9 
13 
10 
11 
11 
10 
10 
10 
5 
6 

12 
10 
10  
5 

5 
5 
11 
11 
6 
9 
5 
7 
6 
10 
12 
13 
12 
I f  
11 
20 
11 
11 
11 
11 
15 
14 
11 
11 
16 
8 
13 
29 
10 
13 
11 
11 
12 
11 
11 
11 
6 
8 
14 
11 
11 
6 



GEOPHY SlCAL INVESTIGATION 
ORDNANCE OPERABLE UNIT [OOU) 6 

Former Camp Croft 

GEOPHYStC L POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

99045009 3 5 6 8 
9904501 0 
9904501 1 
9904501 2 
990450 1 3 
9904501 4 
9904501 5 
9904501 6 
9904501 7 
9904501 8 
9904501 9 
99045020 
99045021 
99045022 
9904502 3 
99045024 

70 9907000 1 
99070002 
99070003 
99070004 
99070005 
99070006 
99070007 
99070008 
99070009 

72 99072001 
99072002 
99072003 
99072004 
99072005 
9907 2006 
9907 2007 
99072008 
99072009 
9907201 0 
9907201 1 
9907201 2 

109 99 1 0900 1 
991 09002 
99 1 09003 
99 1 09004 
99 1 09005 
991 09006 

3 
2 
2 
2 
1 
1 
0 
2 
1 
8 
3 
3 
4 
4 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
1 
0 
1 
1 
1 
7 
9 
9 
12 
12 
12 

4 
4 
3 
3 
2 
2 
1 
2 
3 
9 
4 
4 
5 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
1 
1 
2 
0 
1 
6 
9 
9 
11 
11 
11 

12 
7 
5 
12 

11 
8 
8 
8 
8 
6 
8 
8 

14 
If 
5 
6 
6 
12 
6 
5 
19 
17 
5 
5 
6 
6 
3 
4 
3 
5 
6 
12 
14 
3 

21 
13 
14 
15 
28 
29 

a 

a 

14 
8 
7 
14 
9 
12 
9 
8 
0 
9 
7 
9 
9 

15 
19 
5 
6 
6 
13 
6 
5 
18 
20 
5 
8 
7 
6 
5 
6 
4 
6 
8 
2 
16 
5 

19 
12 
15 
14 
24 
25 

a 

76 1 W i w 7  



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHY SlCAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG 80lTOM PEAK TOP PEAK BOTTOM 

99 1 09007 9 8 31 32 
99 109008 
99 I 09009 
99f09010 
9910901 1 
9910901 2 
9910901 3 
9910901 4 
991 0901 5 
991 0901 6 
991 0901 7 
991 0901 8 
99109019 
99 1 09020 
99 1 0902 1 
99 1 09022 
99 1 09023 
99 1 09024 
991 09025 
991 09026 
991 09027 

991 09029 
991 09030 
99 1 0903 1 
991 09032 
991 09033 
991 09034 
991 09035 
991 09036 
991 09037 
991 09038 

I10 991 10001 
991 1 0002 
991 10003 
99 1 10004 
991 10005 
991 1 0006 
991 10007 
991 1 0008 
991 10009 
991 1001 0 
991 1001 1 

991 09028 

9 
18 
18 
18 
18 
14 
18 
18 
17 
9 
9 
9 
19 
19 
19 
15 
I5 
12 
14 
16 
16 
15 
15 
24 
1 1  
1 1  
1 1  
16 
10 
10 
10 
4 
6 
12 
1 1  
19 
15 
19 
14 
9 
24 
17 

8 
15 
15 
17 
77 
12 
17 
17 
15 
8 
8 
8 
15 
15 
15 
17 
17 
10 
12 
20 
20 
15 
15 
23 
10 
10 
10 
15 
12 
12 
12 
1 1  
10 
16 
12 
20 
15 
20 
12 
1 1  
24 
17 

15 
I27 
29 
30 
27 
29 
21 
26 
27 
17 
39 
36 
26 
45 
33 
25 
29 
26 
19 
14 
30 
35 
30 
33 
27 
23 
21 
36 
75 
23 
17 
I f  
66 
61 
18 
62 
28 
33 
55 
31 
70 
36 

1 1  
104 
22 
27 
26 
30 
18 
23 
24 
18 
36 
32 
23 
35 
26 
24 
25 
23 
17 
26 
36 
30 
24 
33 
29 
21 
21 
33 
7f 
22 
17 
15 
80 
64 
21 
51 
27 
35 
33 
30 
59 
37 

17 1w1m 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCOROER READING {mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOlTOM 

991 10012 17 17 46 45 
111 991 1 I O 0 1  

991 11002 
991 11003 
991 11004 
991 11005 
991 11006 
991 11007 
991 11008 
991 11009 
99111010 
991 1101 I 
991 11012 
991 11013 

112 991 12001 
991 12002 
991 1 2003 
991 12004 
991 12005 
991 1 2006 
991 12007 
991 12008 
991 12009 
99ff20t0 
991 1201 1 
991 12012 
991 12013 
991 1201 4 
991 1201 5 
991 1201 6 
991 1201 7 
991 1201 8 

Total GridslDay: 13 

1 I1  7/97 121 991 21 001 
991 21002 
991 21003 
99 1 2 1 004 
99121005 
99121006 

124 99 1 2400 1 
991 24002 
991 24003 

21 
19 
17 
IO 
13 
10 
15 

20 
17 
IO 
15 
16 
10 
11 
10  
17 
11 
I f  
18 
11 
14 
11 
10  
13 
IO 
10 
10  
19 
19 
27 

a 

4 

3 
6 
2 
3 
5 
2 
4 
5 

20 
18 
18 
10 
14 
11 
16 
9 
21 
15 
11 
12 
14 
12 
15 
11 
17 
12 
12 
17 
12 
15 
13 
10 
13 
10 
10 
10 
17 
17 
27 

4 
3 
6 
7 
3 
5 
3 
4 
5 

37 
45 
26 
34 
35 
20 
42 
30 
43 
51 
29 
29 
34 
29 
19 
22 
21 
39 
21 
33 
39 
36 
20 
22 
23 
14 
37 
31 
32 
47 
33 

12 
24 
56 
10  
11 
16 
7 
11 
11 

36 
46 
28 
36 
36 
20 
43 
29 
43 
51 
30 
26 
28 
29 
22 
22 
22 
38 
22 
37 
39 
36 
22 
22 
26 
44 
37 
31 
32 
46 
31 

12 
18 
62 
10 
I t  
18 
8 
11 
11 

78 



GEOPHYSICAL fNVESTIGAT10N 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP 8G B O T O M  PEAK TOP PEAK BOlTOM 

99 1 24004 5 5 17 18 

137 
138 

139 
153 

154 

155 

99 1 24005 
99 1 24006 
99 1 24007 
99 1 37001 
99 1 38001 
99 1 38002 
99 1 38003 
991 38004 
991 39001 
991 53001 
991 53002 
991 53003 
991 53004 
991 53005 
991 53006 
991 53007 
991 53008 
99 1 53009 
991 54001 
99 1 54002 
99 1 54003 
99 1 54004 
99 1 54005 
99 1 54006 
99 1 54007 
99 1 54008 
99 1 54009 
99154010 
991 5401 f 
99 1 5500f 
99 1 55002 
991 55003 
99 1 55004 
99 1 55005 
99155006 
991 55007 

991 55009 
991 5501 0 
991 5501 1 
99155012 
99 t 5501 3 

991 55008 

2 
4 
4 

2 
4 
4 
4 
3 
9 
4 
4 
2 
2 
2 
4 
4 
2 
2 
3 
3 
2 
2 
3 
5 
5 
4 
5 
5 
2 
5 
5 
5 
4 
4 
4 
2 
6 
6 
6 
6 
6 
6 

3 
4 
4 
5 
5 
5 
6 
6 
IO 
5 
5 
2 
2 
2 
5 
5 
2 
2 
4 
4 
3 
3 
3 
5 
5 
5 
5 
5 
3 
5 
5 
5 
5 
5 
5 
3 
5 
5 
5 
5 
5 
5 

8 
14 
18 
60 
7 
6 
7 
9 
12 
9 
9 
6 
8 
6 
8 
6 
8 
IO 
I5 
7 
10 
11 
9 
a 
a 
7 
8 
9 
9 
26 
10 

1 I4 
29 
9 
8 
15 
18 
15 
17 
20 
16 
12 

11 
15 
19 
52 
10 
9 
10 
12 
14 
10 
8 
8 
10 
7 
9 
6 
9 
11 
20 
I f  
11 
12 
11 
8 
8 
8 
9 
11 
11 
26 
11 
104 
33 
10 
8 
14 
18 
14 
18 
20 
14 
11 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERA8LE UNlT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOlTOM 

991 55014 2 3 20 21 

173 
174 
175 
176 

177 

178 

180 

991 5501 5 
99155016 
99155017 
991 55018 
991 5501 9 
991 55020 
991 73001 
99174001 
991 75001 
99176001 
991 76002 
991 76003 
991 77001 
99 1 77002 
99 1 77003 
99 1 7 7004 
991 77005 
991 77006 
991 77007 
99 1 77008 
991 77009 
991 7701 0 
991 7701 1 
991 7701 2 
99177013 
99 1 78001 
991 78002 
991 78003 
991 78004 
891 78005 
991 78006 
99 1 78007 
991 78008 
99 1 8000 1 
991 8OOO2 
99 1 80003 
991 80004 
991 80005 
991 80006 
99 1 80007 
991 80008 
991 8OOO9 

3 
9 
6 
6 
3 
5 
1 
2 
5 
2 
2 
5 
5 
5 
3 
3 
6 
8 
5 
5 
5 
5 
3 
3 
6 
2 
3 
3 
3 
2 
3 
2 
3 
8 
6 
8 
6 
5 
6 
6 
6 
3 

3 
9 
6 
6 
5 
5 
5 
4 
7 
5 
5 
7 
5 
6 
3 
5 
6 
9 
5 
5 
5 
5 
5 
5 
6 
2 
4 
4 
4 
4 
4 
3 
4 

7 
7 
6 
5 
6 
6 
6 
3 

a 

14 
11 
11 
12 
12 
12 
11 
159 
62 
6 
24 
10 
9 
7 
9 
8 

12 
17 
15 
11 
11 
8 
11 
11 
12 
11 
11 
23 
10 
11 
20 
20 
11 
13 
11 
24 
12 
12 
17 
12 
9 
11 

12 
11 
10 
14 
12 
14 
15 
147 
53 
10 
28 
12 
9 
8 
9 
9 
13 
19 
16 
11 
11 
9 
11 
12 
12 
14 
14 
27 
12 
14 
24 

26 
12 
15 
11 
24 
12 
12 
18 
14 
10 
11 

20 



.... 

GEOPHYSICAL INVESTlGATfON 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

1120197 

193 

195 
196 

Total GridslDay: 

1 94 

197 
198 

199 

991 8001 0 
991 8001 1 
991 8001 2 
991 8001 3 
991 8001 4 
991 8001 5 
991 8001 6 
991 8001 7 
991 8001 8 
991 8001 9 
991 80020 
991 80021 
991 80022 
991 80023 
991 80024 
991 80025 
991 80026 
991 80027 
991 80028 
991 80029 
99 1 80030 
99 1 8003 1 
99 1 80032 
99 1 93002 
99 1 93003 
991 95001 
99 1 96001 

18 

99 1 9400 1 
99 1 94002 
99 1 94003 
99 1 94004 
99 1 97001 
99 1 98001 
991 98002 
991 98003 
991 99001 
991 99002 
991 99003 
991 99004 
991 99005 
991 99006 

5 
5 
6 
3 
9 
9 
3 
6 
2 
5 
5 
6 
10 
10 
10 
10 
5 
5 
10 
10 
10 
7 
9 
6 
7 
14 
11 

4 
9 
4 
10 
2 
2 
4 
4 
5 
5 
5 

122 
5 
14 

6 
6 
6 
3 
9 
9 
5 
6 
3 
5 
5 
6 
10 
IO 
IO 
10 
5 
5 
11 
IO 
10 
7 
9 
8 
9 
14 
12 

7 
10 
10 
11 
5 
5 
6 
6 
7 
7 
7 

124 
9 

15 

99 
38 
12 
14 
40 
14 
10 
13 
15 
15 
17 
12 
23 
22 
24 
60 
17 
10 
28 
22 
27 
12 
29 
8 

115 
17 
20 

I f  
I f  
12 
15 
11 
9 
9 
8 
11 
9 

42 
179 
23 
103 

142 
44 
10 
16 
40 
17 
11 
14 
13 
15 
17 
12 
26 
23 
26 
66 
18 
11 
28 
23 
28 
15 
30 
10 

118 
18 
22 

14 
I t  
12 
15 
15 
11 
12 
11 
14 
12 
43 
163 
26 

104 



GEOPHY I' 

GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABlE UNIT (OOU) 6 

Former Camp Croft 

4L POLYCORDER RE, DING ImV) 
DATE GRID ID ANOMALY ID 8G TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

991 99007 14 15 104 105 

20 

200 99200001 
99200002 
99 2OOOO3 
99201 001 
99201 002 
99201 003 
99201 004 
99201 005 
99201 00% 

202 99202001 
99202002 
99202003 

203 99203001 
99203002 
99203003 
99203004 
99203005 
99203006 
99203007 
99203008 
99203009 
9920301 0 
9920301 1 
9920301 2 
9920301 3 
9920301 4 
9920301 5 
9920301 6 
9920301 7 
9920301 8 
9920301 9 
99203020 
99203021 
99203022 
99203023 
99203024 
9920302 5 
99203026 
99203027 

204 9920400 1 
99204002 
99204003 

5 
4 
5 
1 
2 
2 
3 
4 
4 
5 
3 
3 
10 
4 
6 
6 
4 
7 
7 
5 
6 
6 
5 
5 
6 
6 
6 
11 
11 
11 
11 

5 
5 
5 
8 
8 
12 
12 
6 
7 
5 

a 

7 
7 
7 
2 
2 
3 
3 
4 
4 
5 
3 
3 
8 
3 
5 
5 
4 
6 
6 
5 
7 
7 
5 
5 
5 
5 
5 
11 
11 
13 
13 

5 
5 
5 
9 
9 
11 
11 
6 
7 
5 

a 

10 
9 
10 
11 
8 
8 
12 
10 

104 
11 
9 
6 
15 
15 
16 
11 
14 
16 
24 
14 
12 
I3 
20 
14 
11 
14 
12 
22 
17 
14 
15 
13 
19 
10 
17 
12 
15 
14 
17 
11 
9 
12 

13 
11 
13 
12 
10 
11 
13 
9 

113 
If 
9 
6 
12 
13 
14 
11 
14 
14 
24 
13 
10 
11 
18 
12 
10 
12 
11 
20 
15 
13 
14 
14 
20 
9 
17 
11 
14 
12 
19 
12 
11 
14 

22 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BO7TOM 

205 

206 

99204004 
99204005 
99204006 
99204007 
99 204008 
99204009 
9920401 0 
9920401 1 
9920401 2 
9920401 3 
9920401 4 
9920401 5 
9920401 6 
9920401 7 

9920403 9 
99204020 
9920402 1 
99204022 
99204023 
99204024 
99204025 
99 204026 
99205001 
99205002 
99205003 
99205004 
99205005 
99205006 
99205007 
99205008 
99205009 
992050'1 0 
9920501 1 
9920501 2 
992050 1 3 
9920501 4 
9920501 5 
9920501 6 
9920501 7 
99206001 
99206002 

99206003 

9920401 a 

3 
5 
5 
4 
2 
5 
5 
5 
5 
2 
5 
9 
4 
4 
2 
4 
4 

8 
8 
5 
8 
8 
10 
11 
I t  
16 
11 
13 

12 
9 
11 
12 
16 
11 
10 
12 
11 
9 
12 
13 
6 
11 

a 

5 
5 
5 
5 
3 
6 
6 
6 
6 
3 
6 
10 
5 
5 
3 
5 
5 
8 
8 
8 
6 
8 
8 
13 
12 
12 
17 
12 
14 

13 
9 

? I  
13 
17 
13 
I1 
13 
I2 
9 
13 
14 

12 
a 

11 
11 
11 
11 
16 
10 
8 
11 
12 
14 
9 
14 
10 
14 
10 
15 
12 
12 
12 
12 
10 
14 
77 
I5 
23 
23 
23 
30 
18 

169 
25 
21 
26 
26 
15 
26 
20 
20 
27 

18 
17 
17 

28 

11 
11 
12 
12 
18 
11 
9 
11 
13 
18 
11 
14 
9 
14 
11 
15 
13 
12 
2 
12 
11 

17 
15 
16 
24 
25 
27 
32 
19 

157 
27 
23 
28 
27 
16 
27 
23 
22 
27 
30 
16 
16 
18 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POtYCORDER READING ImV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

99206004 14 
~~ 

15 18 20 
99206005 
99208006 
99206007 
99206008 
99206009 
9920601 0 
9920601 1 
9920603 2 

210 9921 OOO1 
99210002 
99 2 1 0003 
99210004 
992 1 0005 
9921 0006 
9921 0007 
9921o008 
992 1 o009 
99210010 
9921 001 1 
9921 001 2 
9921001 3 
9921 001 4 
9921 001 5 
99210016 
9921001 7 
9921001 8 
9925001 9 
9921 0020 
9921 002'1 
992 1 0022 
99210023 
9921 0024 
9921 0026 
9921 0026 
992 10027 
9921 0028 
9921 0029 
9921 0030 
9921 0031 
992 1 0032 

21 1 9921 1001 
9921 1002 

17 
15 
9 
12 
8 
8 
12 
6 
5 
5 
2 
2 
3 
3 
0 
6 
1 
1 
1 
2 
2 
2 
4 
4 
4 
4 
5 

5 

2 
2 
2 
6 
3 
5 
5 
5 
5 
3 
0 
6 

a 

a 

24 

18 
15 
'11 
14 
9 
9 
14 
8 
5 
5 
2 
2 
4 
4 
2 
6 
2 
2 
2 
3 
3 
4 
4 
5 
5 
5 
6 
8 
6 

3 
3 
3 
6 
5 
5 
5 
6 
6 
3 
2 
8 

a 

24 
18 
19 
18 
16 
13 
I9 
16 
23 
26 
12 

20 
21 
12 
26 
29 
18 
10 

17 
35 
20 
22 
18 
23 
27 
22 
42 
,25 
12 
29 
11 
10 
13 
12 
13 
9 
12 
12 
8 
11 

a 

a 

25 
21 
21 
19 
19 
19 
21 
18 
23 
27 
19 
11 
23 
22 
14 
29 
26 
20 
11 
10 
17 
33 
21 
25 
18 
21 
29 
23 
45 
24 
15 
29 
13 
12 
16 
14 
14 
13 
12 
13 
11 
12 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOlTOM 

9921 1003 

1121197 

Total GridslDay: 

181 

992 1 1004 
9921 1005 
9921 1006 
9921 1007 
9921 1008 
992’1 1009 
9921 101 0 
9921 101 1 
99211012 
99211013 
9921 1014 
99211015 
9921 1016 
99211017 
9921 1018 

13 

99 1 8 1 001 
99781002 
99t 81003 
991 81 004 
991 81 005 
991 81 006 
991 81 007 
991 81 008 
991 81009 
991 81 01 0 
9918101 1 

991 81 01 2 
991 81 01 3 
99 18 101 4 

991 81 01 5 
99 181 01 6 
991 81 01 7 
991 8101 8 
991 8101 9 
99181020 
99 1 8 1 021 
99 18 1022 
99 18 1023 
991 81024 
991 81025 

1 

6 
6 
6 
6 
2 
2 
5 
3 
4 
5 
5 
5 
2 
8 
5 

11 
20 
25 
25 
25 
25 
25 
25 
25 
25 
25 
I9 
19 
19 
I9 
67 
67 
87 
67 
29 
29 
29 
64 
64 
34 

3 13 15 
7 
a 
a 
8 
3 
3 
5 
4 
4 
5 
5 
6 
3 
8 
6 

14 
21 
23 
23 
23 
23 
23 
23 
23 
23 
23 
18 
18 
18 
18 
57 
57 
57 
57 
28 
28 
28 
63 
63 
35 

16 
27 
16 
’15 
IO 
9 
10 
11 
12 
17 
12 
14 
20 
26 
IO 

19 
30 
30 
44 
41 
97 
168 
74 
750 
88 
139 
41 
90 
109 
229 
485 
81 
79 
109 
59 

281 5 
68 
131 
59 
77 

19 
30 
17 
15 
11 
1 1  
11 
12 
14 
19 
14 
14 
21 
31 
11 

21 
32 
31 
41 

38 
96 
176 
73 
760 
64 
136 
42 
94 
108 
21 3 
40 1 
73 
03 
I l l  
82 
2333 
65 
124 
61 
54 



GEOPHY SlCAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL 
DATE GRID IO ANOMALY IO 

182 99 182001 
99 1 82002 
991 82003 
991 82004 
991 82005 
991 82006 
99182007 
991 82008 
941 82009 
991 82010 
991 8201 1 
99 1 8201 2 
99 18201 3 
99 1 8201 4 
991 8201 5 
991 8201 6 
991 8201 7 

183 991 83001 
991 83002 
99 1 83003 
99 1 83004 
991 83005 
991 83006 
991 83007 
99 183008 
99183009 
991 8301 0 
991 8301 1 
9918301 2 
991 8301 3 
99 1 8301 4 
99183015 
991 8301 6 
991 8301 7 
991 8301 8 
99183019 
991 83020 
991 8302 1 

184 991 84001 

99 1 84003 
991 84004 
991 84005 

991 84002 

POLYCORDER READING (mV) 

1 1  12 18 I9 
BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

11 
11 
1 1  
11 
8 
8 
1 1  
7 
7 
9 
11 
1 1  
10 
13 
14 
1 1  
13 
13 
12 
16 
1 1  
10 
10 
11 
14 
11 
14 
16 
14 
15 
14 
16 
12 
12 
15 
12 
13 
20 
17 
16 
16 
18 

13 
14 
13 
12 
10 
9 
13 
10 
9 
1 1  
13 
13 
14 
14 
16 
13 
15 
15 
14 
16 
13 
1 1  
11 
12 
15 
11  
14 
16 
14 
15 
15 
17 
13 
I 3  
16 
13 
13 
21 
17 
17 
17 
19 

15 
14 
17 
19 
17 
18 
21 
17 
23 
20 
22 
22 
26 
18 
25 
18 

19 
20 
f 9  
21 
36 
25 
25 
24 
26 
31 
30 
24 
23 
22 
26 
21 
26 
21 
25 
20 
25 
22 
22 
29 
26 

a3 

19 
16 
20 
22 
20 
18 
24 
21 
24 
22 
25 
25 

21 
29 
20 
89 
21 
23 
20 
23 
38 
28 
27 
25 
29 
32 
31 
26 
26 
22 
26 
23 
28 
20 
25 
22 
26 
24 
24 
31 
31 

28 



GEOPHY SEAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

207 

208 

GEOPHY SlCAL 
DATE GRID ID ANOMALY ID 

99 1 84006 
991 84007 
991 84008 
991 84009 
99184010 
9918401 1 
99184012 
99184013 
991 8401 4 
991 8401 5 
991 8401 6 
991 8401 7 
991 8401 8 
991 8401 9 
99 1 84020 
99 1 8402 1 
99207001 
99207002 
99207003 
99207004 
99207005 
99207006 
99207007 
99207008 
99207009 
9920701 0 
9920701 1 
9920701 2 
9920701 3 
99208001 
99208002 
99208003 
99 208004 
99208005 
99208006 
99208007 
99208008 
99208009 
942080’10 
9920801 1 
9920801 2 
9920801 3 
9920801 4 

BG TOP 
15 
25 
15 
15 
17 
15 
15 
25 
25 
25 
25 
25 
19 
22 
16 
22 
6 
9 
11 
12 
8 
8 
8 
10 
10 
12 
9 
15 
9 
9 
7 
7 
9 
9 
14 
14 
17 
15 
15 
17 
13 
13 
13 

POLYCORDER READING h V )  
BG BOTTOM PEAK TOP PEAK BOTTOM 

16 26 31 
25 40 40 
16 31 31 
15 31 32 
10 27 29 
18 36 36 

26 50  47 
23 37 35 
23 53 50  
23 50 47 
22 26 23 
19 55 53 
22 50 52 
19 31 33 
22 48 48 
9 19 22 
11 12 14 
12 20 23 
13 16 19 
9 24 27 
9 14 16 
9 18 20 
11 I8 19 
11 23 25 
12 20 21 
10 35 37 
15 19 22 
11 13 77 
10 26 32 
9 16 18 
9 19 21 
I f  20 23 
11 29 34 
16 15 18 
16 19 21 
17 22 23 
17 22 24 
I7 37 40 
18 21 24 
15 24 27 
15 21 24 
15 21 23 

16 26 za 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Fomsr Camp Croft 

POLYCORDER READING (mV1 
ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

9920801 5 10 12 17 18 
DATE 

EOPHYSIC 
GRID ID 

9920801 6 
9920801 7 
9920801 8 
9920801 9 
99208020 
9920002 1 

209 99209001 
99 209002 
99209003 
99209004 
99209005 
99209006 
99209007 
99209008 
99209009 
9920901 0 
9920901 1 
9920901 2 
9920901 3 
9920901 4 
9920901 5 
9920901 6 
9920901 7 
9920901 8 
9920901 9 
99 209020 
9920902 1 
99209022 
99209023 
99209024 
99209025 
99209028 
99209027 
99209028 
99209029 
99209030 
99209031 
99209032 
99209033 
99209034 
99209035 
99209036 

11 
8 
8 
15 
11 
7 
4 
4 
6 
6 
6 
0 
7 
7 
5 
4 
4 
4 
5 
5 
5 
5 
7 
5 
5 
0 
2 
2 
2 
5 
5 
5 
4 
3 
2 
2 
2 
4 
4 
3 
6 
2 

14 
9 
9 
17 
12 
8 
5 
5 
8 
8 
8 
1 
8 
10 
5 
5 
5 
5 
5 
5 
5 
5 
7 
5 
5 
1 
4 
4 
4 
5 
5 
5 
5 
4 
3 
3 
3 
5 
5 
4 
8 
3 

24 
19 
19 
17 
22 
20 
15 
14 
11 
11 
9 
17 
27 
15 
15 
20 
16 
14 
14 
12 
11 
6 
8 
11 
9 
9 
11 
14 
14 
8 
16 
18 
8 
14 
14 
16 
18 
10 
14 
14 
12 
13 

27 
21 
21 
18 
25 
24 
14 
17 
12 
I 2  
10 
19 
32 
16 
15 
21 
18 
14 
16 
12 
12 
8 
I t  
11 
14 
11 
12 
15 
14 
8 
17 
18 
9 
16 
17 
17 
18 
10 
17 
15 
14 
12 

28 



GEOPHYSICAL [NVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU] 6 

Former Camp Croft 

GEOPHY SlCAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY 10 8G TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

99209037 8 8 16 17 

21 3 

214 

99209038 
99209039 
99 209040 
99209041 
99209042 
99209043 
99209044 
99209045 
99209046 
99209047 
99209048 
99 209049 
99209050 
9921 3001 
992 1 3002 
992 1 3003 
992 1 3004 
9921 3005 
9921 3006 
9921 3007 
992 1 3008 
992 1 3009 
99213010 
9921 301 1 
9921 301 2 
99213013 
992 1 301 4 
99213015 
9921 301 6 
99213017 
9921 301 8 
9921 301 9 
992 1 3020 
9921 302 1 
992 1 3022 
992'1 3023 
99214001 
992 1 4002 
992 1 4003 
992 1 4004 
99214005 
99 2 1 4006 

6 
4 
4 
4 
3 
5 
5 
7 
7 
5 
5 
8 
8 
4 
4 

3 
2 
2 
2 
2 
4 

3 
4 
5 
5 
5 
6 
6 
8 
8 
4 
8 
5 
6 
5 
5 
6 
6 
6 
6 

5 

6 
5 
5 
5 
5 
5 
5 
6 
6 
5 
5 
9 
9 
5 
5 
5 
3 
3 
3 
3 
4 
5 
4 
5 
5 
5 
6 
6 

8 
5 
8 
6 
6 
5 
5 
6 
6 
6 
6 

5 

a 

18 
30 
I5 
24 
11 
12 
16 
14 
11 
I7 
23 
18 
9 

11 
8 
9 
10 
19 
11 
10 
14 
10 
14 
9 
10 
11 
9 
14 
11 
10 
15 
9 
9 
9 
9 
17 
10 
I t  
9 

11 

a 

19 
32 
15 
23 
13 
13 
17 
14 
11 
17 
20 
14 
10 
9 
11 
8 
10 
11 
21 
11 
11 
14 
10 
74 
10 
11 
11 
9 
16 
12 
10 
16 
9 
9 
9 
9 
17 
10 
14 
10 

11 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID 10 ANOMALY ID BG TOP SG BOTTOM PEAK TOP PEAK BOTTOM 

99214007 5 5 9 8 
992 1 4008 
992 1 4009 
9921401 0 
9921401 t 
99214012 
99214013 
9921 401 4 
99214015 
9921 401 6 
9921 401 7 
99214018 
99214019 
992 1 4020 
992 14021 
9921 4022 
992 14023 
99214024 
99214025 
9921 4026 
99214027 
992 14028 
992 1 4029 

21 5 992 1 5001 
9921 5002 
9921 5003 
9921 5004 
9921 5005 
992 1 5006 
9921 5007 
9921 5008 
9921 5009 
99215010 
9921 501 1 
9921 501 2 
9921 501 3 
99215014 

21 0 99216001 
9921 6002 
4921 6003 
992 1 6004 
39216005 
992 1 6006 

6 
6 
6 
6 
5 
4 
6 
4 
5 
7 
7 
7 
6 
6 
5 
6 
2 
3 
3 
2 
2 
3 
5 
4 

4 
2 
5 
5 
4 
3 
3 
5 
3 
5 
3 
3 
6 
6 
5 
8 
8 
8 

6 
6 
6 
6 
5 
5 
6 
5 
5 
7 
7 
7 
6 
6 
5 
7 
4 
4 
4 
4 
4 
4 
7 
5 
5 
4 
6 
5 
5 
4 
4 
5 
5 
5 
3 
5 
6 
6 
6 
8 
8 
a 

9 
10 
12 
19 
12 
12 
9 
8 
11 
15 
12 
12 
9 
10 
8 
12 
18 
11 
10 
8 
10 
15 
7 
9 
10 
12 
24 
11 
11 

8 
14 
9 
12 
12 
8 
13 
10 
9 

11 
17 
10 

a 

9 
11 
12 
20 
12 
12 
9 
10 
12 
15 
12 
12 
10 
11 
10 
13 
20 
14 
12 
9 
11 
17 
9 
11 
10 
14 
28 
11 
12 
8 
9 
14 
11 
14 
14 

14 
10 
9 
11 
17 
10 

a 

30 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING {mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOlTOM PEAK TOP PEAK BOTTOM 

992 1 6007 8 8 9 10 
9927 6008 6 6 11 11 
9921 6009 6 6 IO 10 
99216010 7 7 9 10 
9921 601 1 7 7 8 9 
9921 601 2 6 6 11 12 
99216013 7 7 15 16 
992 1 601 4 7 6 14 14 
99216015 3 4 9 11 
9921 801 6 5 6 IO 12 
9921 601 7 5 6 12 14 
9921 601 8 2 4 16  17 
9921 601 9 2 4 11 11 
992 1 6020 2 4 8 10 
992 1 602 1 4 5 6 8 
992 1 6022 2 3 10 12 
9921 6023 2 3 8 11 
992 1 6024 2 4 
992 1 6025 2 4 

Total GridslDay: 11 

1122197 127 99 1 27001 
991 27002 
991 27003 
991 27004 
99 1 27005 
991 27006 
99 1 27007 
99 1 27008 
99 1 27009 
99 1 2701 0 
991 2701 1 
99127012 
991 2701 3 
991 2701 4 
991 2707 5 
991 2701 6 
991 2701 7 
991 2701 8 
991 2701 9 
991 27020 
991 28001 

991 28002 
128 

5 8 
6 7 
11 12 
11 12 
9 11 
9 11 
9 10 
9 10  
9 10 
17 19 
6 8 
10 11 
4 8 
8 10 
10 11 
8 11 
19 79 
a 11 
10 11 
10 11 
7 9 
4 7 

14 17 
9 I f  

10 12 
18 17 
14 17 
12 14 
40 41 
14 15 
35 35 
49 63 
5 0  54 
29 32 
46 63 
13 14 
29 32 
1 3  20 
21 21 
20 22 
20 22 
15 18 
19 19 

16 19 
20 24 

102 i zo 



. -  

GEOPHYSICAL INVESTlGATlON 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCOROER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

99 1 28003 10 12 17 20 

129 

132 

133 

1 34 

991 28004 
991 28005 
99 1 28006 
991 28007 
991: 28008 
991 28009 
99 12801 0 
991 2801 1 
991 2801 2 
991 29001 
991 29002 
99 1 32001 
991 32002 
991 32003 
99'1 32004 
991 32005 
99 1 32006 
99 1 32007 
991 32008 
991 32009 
991 320 10 
9913201 1 
991 33001 
991 33002 
991 33003 
99 1 33004 
991 33005 
991 33006 
991 33007 
99 1 33008 
99 1 3 3009 
991 33010 
991 3301 I 
99134001 
99 1 34002 
991 34003 
991 34004 
99 1 34005 
991 34006 
991 34007 
991 34008 
99 1 34009 

9 
8 
2 
3 
2 
4 
5 
4 
8 
6 
8 
1 
3 
2 
0 
2 
6 
6 
6 
6 
6 
6 
5 
5 
5 
7 
7 
5 
3 
3 
3 
2 
2 
8 
8 
6 
4 
3 
4 
5 
4 
7 

32 

11 
9 
6 
7 
6 
6 
7 
6 
9 

9 
2 
3 
3 
2 
3 
7 
7 
6 
6 
6 
6 
5 
5 
5 
7 
8 
5 
4 
4 
4 
3 
3 
8 
8 
5 
4 
3 
5 
5 
5 
7 

a 

17 
14 
24 
18 
20 
8 
11 
25 
56 
11 
11 

7 
20 
8 
7 
8 
9 
9 
9 

f O  
11 
8 
12 
12 
8 
9 
11 
11 
13 
10 
11 
110 
11 
12 
18 
25 
12 
11 
12 
10 
14 

a 

20 
19 
30 
22 
23 
11 
15 
29 
60 
13 
12 
8 
7 
24 
8 
7 
7 
9 
9 
10 
10 
11 

12 
13 
8 
9 
10 
10 
12 
10 
8 
98 
12 
11 
18 
22 
14 
11 
14 
9 
18 

a 



GEOPHY SEAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

135 99 1 35001 5 5 11 11 
99 135002 
991 35003 
991 35004 
991 35005 
991 35006 
991 35007 
991 35008 
991 35009 
991 3501 0 
991 3501 1 
991 3501 2 
991 3501 3 
991 3501 4 
991 3501 5 

1: 36 991 36001 
991 36002 
941 36003 
99t 36004 
991 36005 
991 36006 
991 36007 

141 991 41 001 
991 41002 
991 41 003 
991 41 004 
991 41 005 
991 41 006 
991 41 007 
991 41 008 
991 41 009 
991 41 01 0 
991 41 01 1 

I42 991 42001 
991 42002 
991 42003 
441 42004 
991 42005 
991 42006 
991 42007 
99 1 42008 
99 1 42009 
99142010 

6 
6 
6 
6 
5 
5 
5 
6 
3 
3 
3 
3 
3 
3 
3 
4 
5 
6 
2 
2 
4 
4 
8 
7 
8 
9 
7 
7 
8 
10 
8 
7 
7 
7 
5 
5 
7 
7 
6 
4 
7 
7 

5 
6 
5 
5 
5 
5 
4 
5 
3 
3 
3 
3 
3 
3 
5 
8 
7 
8 
6 
4 
6 
6 
10 
9 
10 
6 
9 
9 
10 
11 
10 
9 
8 
8 
7 
7 
8 
9 
8 
5 
7 
7 

35 
11 
9 
10 
22 

10 
29 
15 
9 
12 
29 
11 
11 
7 
9 
7 

26 
13 
24 
9 
8 
12 
16 
14 
12 
19 
11 
13 
11 
62 
17 
9 
12 
7 
15 
18 
51 
12 
11 
12 
9 

a 

36 
11 
9 
9 
23 
9 

27 
15 
9 
12 
26 
11 
12 
10 
11 
10 
29 
16 
20 
12 
10 
14 
19 
15 
14 
23 
14 
15 
12 
74 
21 
11 
14 
10 
15 
19 
45 
13 
14 
13 
10 

a 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPEMBLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCOROER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOITOM PEAK TOP PEAK BOTTOM 

147 991 47001 2 3 11 15 

148 

149 

150 

99 1 47002 
99 1 47003 
99 1 4800 1 
991 48002 
99 1 48003 
991 49001 
99 1 49002 
991 49003 
99 1 49004 
991 49005 
991 49006 
99t 49007 
991 49008 
99 149009 
99 14901 0 
9914901 1 
99149012 
991 50001 
991 50002 
991 50003 
99 f 50004 
991 50005 
99 1 50006 
99 1 50007 
991 50008 
991 50009 
991 5001 0 
99’1 5001 1 
991 5001 2 
991 5001 3 
99150014 
991 5001 5 
991 5001 6 
991 5001 7 
991 5001 8 
991 5001 9 
991 50020 
99151001 
99151002 
991 5 1003 
991 51004 
99 1 51 0 0 5  

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
5 
3 
5 
5 
8 
5 
3 
3 
1 

3 
3 
4 
2 
2 
2 
5 
5 
4 

2 
5 
5 
5 
5 
4 
4 
4 
3 
3 
3 
3 
3 

34 

3 
3 
8 
6 
5 
2 
2 
2 
2 
2 
4 
5 
3 
5 
5 
5 
5 
2 
2 
1 
3 
3 
4 
1 
1 
2 
5 
6 
4 
3 
5 
5 
5 
5 
5 
5 
5 
3 
3 
3 
3 
3 

9 
10 
16 
11 
10 
9 
11 
10 
10 
10 
14 
45 
11 
13 
24 
10 
12 
8 
9 
8 
7 
7 
8 
7 
7 
11 
8 
8 
10 
15 
11 
8 
9 
10 
9 
14 
14 
22 
14 
14 
32 
27 

11 
13 
20 
15 
15 
8 
11 
10 
11 
9 
14 
50 
11 
12 
24 
11 
13 
8 
9 
8 
6 
6 
7 
6 

11 
8 
8 
11 
15 
11 

8 
10 
11 
10 
14 
I 3  
23 
14 
15 
34 
30 

a 



GEOPHY SlCAL INVESTlGATtON 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GR1D ID ANOMALY ID BG TOP 6G BOTTOM PEAK TOP PEAK BOTTOM 

991 51006 

152 

997 5 1007 
99151008 
99151009 
99151010 
99151011 
99151012 
991 51 01 3 
991 51 01 4 
991 51 01 5 
99151016 
99151017 
991 5 101 8 
9915701 9 
99151020 
99151021 
99151022 
991 51023 
991 52001 
991 52002 
991 52003 
991 52004 
991 52005 
991 52006 
99 1 52007 
991 52008 
99 1 52009 
99 1 5201 0 
991 5201 7 
99152012 
991 5201 3 
991 520 14 
99 1 5201 5 
991 5201 0 
99 1 5201 7 
991 5201 8 
99152019 
991 52020 
991 52021 
99 1 52022 

169 99 1 69001 
Total GridslOay: 17 

3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
7 
8 

8 
8 
5 
3 
3 
3 
5 
5 
4 
4 
7 
7 
5 
8 
8 
6 

8 

7 

8 

a 

a 

a 

a 
a 
a 
8 
8 
9 
3 

4 
4 
4 
4 

3 
3 
3 
3 
3 
3 
5 
8 
8 
8 
8 
5 
2 
2 
2 
2 
2 
3 
3 
6 
6 
3 
6 
6 
4 
6 
6 
5 
6 
6 
6 
6 
6 
8 
8 
7 
6 

24 
12 
12 
18 
10 
10 
11 
I 8  
8 
5 

26 
12 
12 
12 
9 
14 
9 
9 
12 
13 
11 
15 
9 
9 
20 
14 
22 
16 
21 
24 
16 
18 
16 
17 
22 
19 
14 
20 
15 
34 
10 

34 
12 
12 
18 
11 
12 
14 
20 
8 
10 
33 
14 
14 
14 
10 
16 
11 
11 

12 
14 
12 
13 
9 
8 
18 
12 
21 
13 
22 
23 
15 
17 
15 
15 
27 
17 
11 
20 
15 
32 
i 2  



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOITOM PEAK TOP PEAK BOlTOM 
1 I23197 77 99077001 1 2 7 

70 

79 

80 

105 

99077002 
99077003 
9907800 1 
99070002 
99078003 
99078004 
99078005 
99078006 
99078007 
99078008 
99079001 
99079002 
99079003 
99079004 
99079005 
99079006 
99079007 
99079008 
99079009 
9907901 0 
9907901 1 
9907901 2 
99080001 
99080002 
99080003 
99080004 
99080005 
99080006 
99080007 
99 1 0500 1 
991 05002 
99 1 05003 
991 05004 
991 05005 
99 1 05006 
99 1 05007 
99 1 05008 
991 05009 
9910501 0 
99tOSOl1 
991 0501 2 
99 1 0501 3 

1 
1 
1 
0 
2 
2 
1 
0 
2 
2 
3 
2 
2 
1 
1 
5 
4 
2 
2 
2 
0 
2 
0 
0 
1 
2 
2 
1 
1 
13 
17 
18 
19 
18 
15 
14 
17 
15 
15 
17 
19 
19 

36 

2 
2 
0 
1 
2 
2 
1 
1 
2 
2 
1 
0 
0 
1 
2 
3 
2 
2 
1 
3 
2 
1 
2 
1 
1 
2 
3 
1 
1 
14 
17 
18 
17 
17 
74 
15 
15 
13 
14 
16 
37 
17 

6 
5 
5 
5 
9 
8 
9 
14 
8 
7 

11 
8 
10 
9 
9 
9 
9 
8 
13 
12 
1 1  
I 1  
9 
0 
9 
8 
8 
9 

27 
26 
26 
34 
30 
20 
17 
28 
24 
26 
31 
25 
28 

a 

8 
7 
8 
4 
4 
9 

8 
13 
7 
6 

5 
9 
6 
8 
8 
8 
8 
12 
I f  
I f  
1 1  
8 
10 
9 
8 
7 
1 1  

27 
24 
26 
34 
28 
20 
16 
26 
22 
25 
30 
24 
26 

a 

a 

a 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT [OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV1 
DATE GRID ID ANOMALY ID BG TOP BG 8OlTOM PEAK TOP PEAK BOTTOM 

99105014 19 17 26 24 

1 06 

107 

108 

991 0501 5 
991 0501 6 
9910501 7 
991 0501 8 
991 0501 9 
991 08001 
99 1 06002 
99 106003 
99 1 06004 
99 1 06005 
991 06006 
991 06007 
991 06008 
991 06009 
99106010 
9910601 1 
99106012 
99106013 
99106014 
99106015 
99106016 
991 07007 
991 07002 
991 07003 
991 07004 
991 07005 
991 07006 
991 07007 
99 1 07008 
99 1 07009 
99107010 
9910701 1 
99107012 
99107013 
99107014 
99107015 
991 08001 
991 08002 
99 1 08003 
99 1 08004 
991 08005 
991 08006 

19 
18 
17 
13 
11 
11 
8 
11 
9 

11 
9 
12 
12 
10 
16 
12 
10 
10 
16 
t l  
'11 
7 

7 
7 
8 
8 
7 
7 
7 
7 
7 
5 
9 
9 
9 
11 
11 
11 
11 
11 
9 

a 

17 
17 
17 
12 
12 
12 
9 
11 
10 
11 
10 
13 
12 
13 
16 
12 
11 
11 
16 
11 
11 
9 
9 
9 
9 
8 

8 
8 
8 
8 
8 
7 
11 
11 
10 
11 
11 
11 

11 
t l  
10 

a 

35 
24 
25 
23 
19 
16 
14 
14 
'13 
15 
16 
27 
26 
24 
21 
21 
25 
19 
34 
25 
27 
10 
14 
12 
13 
18 
10 
15 
11 
9 
12 
10 
13 
11 
9 
9 
12 
18 
19 
15 
19 
14 

32 
23 
26 
23 
20 
17 
16 
15 
13 
18 
17 
28 
26 
24 
21 
21 
25 
22 
36 
24 
27 
12 
16 
14 
16 
21 
12 
17 
13 
11 
13 
12 
14 
13 
11 
13 
14 
21 
21 
17 
19 
16 



GEOPHYSICAL 1NVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRlD 10 ANOMALY ID BG TOP 8G BOTTOM PEAK TOP PEAK BOTTOM 

99108007 7 8 16 17 

99 1 08008 
99 1 08009 
991 0801 0 
99l080l I 
99108012 
99 10801 3 
99108014 
9910801 5 
991 0801 6 
99 10801 7 
99108018 
991 0801 9 

21 2 9921 2001 
9921 2002 
9921 2003 
9921 2004 
992 1 2005 
992 1 2006 
9921 2007 
9921 2008 
992 12009 
99212010 
9921 201 1 
9921 201 2 
9921 201 3 
9921 201 4 
99212015 
99212016 
9921 201 7 
9921 207 8 

245 99245001 
99245002 
99245003 
99245004 
99245005 
99245006 
99245007 
99245008 

246 99246001 
99246002 
99246003 
99246004 

5 
8 
16 
7 
7 
7 
6 
5 
6 
6 
12 
12 
4 
4 
3 
1 
1 
3 
6 
2 
3 
3 
2 
1 
1 
1 
2 
1 
2 
2 
4 
4 
4 
3 
5 
1 
2 
2 
1 
1 
0 
0 

7 
10 
13 
8 
9 
9 
8 
7 
8 
8 
15 
15 
5 
5 
4 
2 
3 
5 
6 
2 
3 
4 
4 
2 
3 
2 
4 
2 
3 
3 
5 
5 
5 
4 
6 
2 
2 
2 
2 
2 
2 
2 

11 
22 
60 
18 
11 
11 
8 
11 
11 
12 
16 
13 
72 
9 
8 
8 
8 
12 
12 
14 

13 
6 
7 
6 
7 
12 

10 
6 
8 
9 
6 
19 
6 
5 
8 
8 
3 
5 
4 
6 

a 

a 

13 
24 
70 
20 
13 
14 
10 
13 
13 
12 
19 
15 
14 
11 
8 
8 
8 
14 
14 
15 
9 
14 
8 
8 
8 
8 
15 
9 
14 
8 
6 
11 
8 
18 
7 
6 
9 
9 
4 
5 
5 
8 

38 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

99246005 6 1 2 4 

1126197 

247 

248 

255 
256 
269 
272 

Total GridslDay: 

22 

49 

50  

99247001 
99247002 
99247003 
99247004 
99247005 
99247006 
99247007 
99247008 
99247009 
99248001 
99248002 
99248003 
99248004 
99248005 
99 248006 
99255001 
99256001 
99269001 
99272001 

17 

99022001 
99022002 
99022003 
99022004 
99022005 
99022006 
99022007 
99022008 
99022009 
9902201 0 
9902201 1 
99049001 
99049002 
99049003 
99049004 
99049005 
99049006 
99049007 

99050001 
99050002 

99049008 

2 
2 
2 
3 
3 
4 
2 
5 
5 
2 
2 
5 
4 
4 
4 

2 
2 
2 
2 

1 
2 
3 
2 
3 
3 
3 
2 
2 
4 
1 
4 
3 
2 
2 
4 
1 
1 
1 
2 
2 

2 
3 
3 
3 
3 
5 
2 
5 
5 
3 
3 
5 
5 
5 
5 
5 

4 
3 

a 

6 
5 
6 
6 
6 
7 
6 
5 
5 
6 
4 
6 
6 
6 
5 
7 
4 
4 
4 
6 
6 

4 
5 
5 
14 
5 
7 
6 
6 
8 
5 
6 
8 
17 
12 
11 

119 
6 

5 0  
9 

4 
4 
7 
4 
11 

5 
5 
6 
5 
4 
4 
9 

5 
14 
7 
7 
6 
4 
9 
4 

a 

5 
6 
5 
16 
6 
8 
6 
7 
7 
5 
6 
9 
18 
14 
12 
53 

55 
12 

a 

8 
7 
f 2  
8 
14 
11 
9 
9 
10 
8 
8 
8 
15 
8 
18 
10 
9 
9 
7 
12 
7 



GEOPHY SlCAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSlCAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOlTOM 

99050003 2 5 8 9 
99050004 1 5 5 8 

51 99051001 2 5 10 14 
9905 1002 3 6 4 B 
9905 1 003 2 5 5 8 
9905 1 004 2 5 4 10 
9905 1005 2 5 10 14 
9905 1006 2 5 5 8 
9905 1 007 4 7 7 11 

52 99062001 3 7 5 8 
99052002 2 5 6 10 
9905 2003 2 5 5 9 
99052004 2 5 7 9 
99052005 2 5 7 11 

53 99053001 4 7 7 10 
99053002 4 7 8 11 
99053003 6 9 12 16 
99053004 5 7 6 10 
99053005 5 8 10 14 
99053006 4 7 11 15 
99053007 6 9 9 12 
99053008 4 6 14 18 
9905 3009 5 7 10 14 
9905301 0 4 7 5 10 
9905301 1 4 7 7 10 
9905301 2 6 8 12 13 
9905301 3 4 8 IO 11 
9905301 4 3 6 0 10 
9905301 5 7 9 10 13 
9905301 6 3 7 121 I l l  

54 9905400 1 3 6 10 13 
99054002 3 6 9 11 
99054003 3 6 11 14 
99054004 2 5 5 8 
99054005 2 5 6 7 
99054006 2 5 8 11 
99054007 3 6 6 9 
99054008 4 6 7 10 

55 99055001 2 5 7 10 
99055002 2 6 5 7 
99055003 2 6 6 9 
99055004 4 7 14 17 
99055005 4 7 10 13 



. GEOPHYSlCAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

99055006 

56 

233 

99055007 
9905 5008 
99055009 
9905501 0 
9905501 1 
9905501 2 
9905501 3 
9905501 4 
9905501 5 
99056001 
99056002 
9905 6003 
99056004 
9905 6005 
9905 6006 
9905 6007 
99056008 
9905 6009 
9905601 0 
9905601 1 
9905601 2 
9905601 3 
9905601 4 
9905601 5 
9905601 6 
9905601 7 
9905601 8 
9905601 9 
99056020 
99056021 
99056022 
99056023 
99233001 
99233002 
99233003 
99233004 
99233005 
99233006 
99233007 
99233008 
99233009 
9923307 0 

3 
3 
3 
2 
2 
2 
1 
3 
2 
5 
2 
4 
3 
3 
7 
4 
4 
4 
4 
5 
5 
3 
3 
3 
3 
4 

3 
3 
6 
5 
4 
2 
2 
2 
4 
3 
2 
2 
2 
3 
2 
2 
2 

6 
6 
6 
5 
5 
6 
4 
6 
5 
7 
7 
7 
6 
7 
70 
7 
7 
6 
a 
a 
8 
6 
6 
7 
6 
7 
6 
7 
9 
8 
7 
6 
5 
2 
5 
4 
5 
5 
5 
5 
4 
4 
2 

5 
5 
10 
6 
10 
5 
9 
10 
7 
19 
5 
5 
7 
7 
13 
6 
15 
10 
14 
8 
6 
5 
9 
7 
7 
8 
7 
6 
8 
11 
9 
7 
6 
5 
8 

8 
8 
8 
8 
8 
8 
6 

a 

8 
8 
13 
9 
12 
7 
I t  
12 
10 
14 
10 
10 
11 
10 
14 
10 
19 
13 
15 
10 
10 
9 
72 
11 
10 
11 
11 
10 
11 
15 
11 
10 
10 
7 

8 
9 
10 
9 
9 
9 
9 
8 

a 

41 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UMT {OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

9923301 1 2 3 8 9 
9923301 2 
9923301 3 
9923301 4 
9923301 5 
9923301 6 
9923301 7 
9923301 8 
9923301 9 

2 34 99234001 
99234002 
992 34003 
99234004 
99234005 
99234006 
99234007 
99234008 
99 2 34009 
992 340 1 0 
9923401 1 
9923401 2 
9923401 3 
9923401 4 
9923401 5 
9923401 6 

235 99235001 
99235002 
9 9 2 3 5 00 3 
99235004 
99235005 
99235006 
99235007 
99235008 

236 99236001 
99236002 
99236003 
99236004 
99236005 
99236006 
99236007 
99236008 
99236009 
9923601 0 

2 
2 
2 
0 
2 
2 
3 
2 
5 
5 
5 
5 
5 
5 
5 
5 
4 
5 
5 
5 
5 
5 
5 
5 
4 
3 
3 
4 
4 
2 
2 
1 

4 
4 
5 
4 
4 
4 
4 
4 
4 
4 

3 
3 
3 
1 
3 
2 
5 
2 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
3 
3 
5 
5 
3 
3 
2 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

8 

9 
8 
14 
11 
9 
7 
8 
10 

13 
10 
11 
10 
9 
10 
8 
10 
12 
8 

a 

a 

a 
a 
8 

11 
5 
8 
11 
11 
8 
6 
7 
8 
9 

8 
8 
11 
11 

8 
10 
8 

a 

8 
8 
12 
8 
15 
I f  
11 
8 
8 
11 
8 
13 
11 
11 
11 
11 
11 
8 
11 
13 
8 
9 
9 
8 

11 
6 

14 
17 
11 
7 
8 
10 
10 
9 
9 
8 
12 
12 
8 
11 
10 

a 

42 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT IOOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GR1D ID ANOMALY IO BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

992360 1 1 2 4 17 20 

249 

250 

25 1 

252 

257 

260 

9923601 2 
9923601 3 
9923601 4 
9923601 5 
9923601 6 
9923601 7 
9923601 8 
9923601 9 
99236020 
99249001 
99249002 
99249003 
99249004 
9925000t 
9925 0002 
99250003 
992 50004 
99250005 
99251 001 
9925 1 002 
9925 1 003 
99251004 
9925 1 005 
99251 006 
99252001 
99252002 
99 2 5 2003 
99257001 
99 2 5 7002 
99257003 
99 2 5 7004 
99257005 
99257006 
99257007 
99257008 
99257009 
9925701 0 
99200001 
99260002 
99260003 
99260004 
99260005 

4 
5 
5 
5 
5 
3 
5 
5 
3 
1 
1 
1 

1 
5 
3 
4 
4 
4 
2 
1 
2 
2 
1 
2 
1 
1 
1 
5 
3 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
5 
4 

5 
6 
6 
5 
6 
4 
6 
6 
4 
2 
2 
2 
2 
5 
4 
5 
5 
5 
2 
2 
2 
2 
2 
2 
2 
2 
2 
5 
4 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
6 
5 

6 
9 
9 
8 
11 
6 
12 
11 
10  
6 
5 

20 
26 
11 

11 
8 
8 
5 
5 
5 
11 
5 
12 
1 

45 
4 
6 
8 
6 
8 

8 
8 

8 
8 
7 
8 

9 

a 

a 

a 

a 

a 

8 
11 
10 
9 
12 
8 
14 
11 
12 
8 
6 
23 
30 
11 

11 
8 
8 
5 
5 
5 
11 
6 
18 
9 
47 
5 
7 
8 
8 
9 
9 
9 
9 

8 
8 
7 
9 
8 
9 
8 

a 

a 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT {OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID 10 ANOMALY ID BG TOP 5G BOTTOM PEAK TOP PEAK BOTTOM 

99260006 4 5 7 a 
99260007 4 5 
99 260008 0 5 
99260009 4 5 
9926001 0 4 3 
9928001 1 4 5 
9926001 2 4 4 

271 9927 1001 1 0 
Total GridslDey: 20 

1127197 9 99009001 
99009002 
99009003 
99009004 

11 9901 1001 
9901 1002 
9901 1003 
9901 1 004 
9901 IO05 
9901 1006 
9901 1007 
9901 1008 
9901 1009 
9901 101 0 
9901 101 1 
9901 101 2 
9901 101 3 
9901 1014 

47 99047001 
99047002 
99047003 
99047004 
99047005 
99047006 
99047007 
99047008 
99047009 
9904701 0 
9904701 1 
9904701 2 
9904701 3 
9904701 4 
9904701 5 

2 
3 
3 
1 
1 
3 
3 
2 
2 
2 
2 
2 
3 
3 
2 
2 
4 
4 

3 
2 
2 
2 
2 
2 
2 
2 
5 
5 
3 
5 
5 
3 
3 

4 
5 
5 
2 
1 
3 
3 
4 
4 
3 
3 
2 
4 
4 
3 
2 
5 
5 
4 
4 
3 
3 
3 
3 
3 
3 
6 
6 
4 
7 
7 
4 
4 

a 8 
8 8 
10 11 
11 14 
6 7 
15 11 
3 3 

6 7 
8 10 
7 9 
5 7 
8 9 
9 10 
10 12 
8 9 
12 14 
12 14 
12 14 
6 6 
14 18 
11 14 
10 13 
11 13 
13 15 
12 14 
8 10 
6 8 
6 8 
10 11 
6 8 
6 8 
14 18 
11 12 
11 14 

7 8 
10 12 
11 12 
9 I f  
8 9 
10 11 



I 

GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOlTOM 

9904701 6 3 4 10 11 

48 

9904701 7 
9904701 8 
9904701 9 
99047020 
9904702 1 
99047022 
99047023 
99047024 
99047025 
9904702 6 
9904702 7 
99047028 
99048001 
99048002 
99048003 
99048004 
99048005 
99048006 
99048007 
99048008 
99048009 
9904801 0 
9904807 1 
9904801 2 
9904801 3 
9904801 4 
9904801 5 
9904801 6 
9904801 7 
9904801 8 
9904801 9 
99048020 
9904802 1 
99048022 
99048023 
99048024 
9904802 5 
99048026 
99048027 
99048028 
99048029 

99048030 

3 
3 
3 
3 
3 
3 
3 
3 
3 
7 
7 
4 
4 
3 
4 
4 
5 
4 
5 
4 
3 

5 
5 
5 
3 
5 
5 
2 
2 
2 
2 
3 
3 
3 
3 
5 
5 
4 

5 
5 
5 

a 

4 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
5 
5 
5 
5 
5 
6 
5 
6 
5 
4 
8 
6 
6 
6 
4 
6 
6 
3 
3 
3 
3 
5 
5 
5 
5 
6 
6 
5 
6 
6 
6 

8 
12 
9 
8 
8 
10 
11 

13 
18 
19 
23 
11 
18 
16 
11 
8 
8 
11 

18 
7 
8 

101 
8 
10 
15 
20 
18 
23 
11 
9 
14 
14 
11 
32 
15 
I6 
11 
I t  
12 
17 
23 
17 

8 
14 
11 
10 
10 
12 
12 
12 
20 
21 
27 
13 
19 
17 
12 
9 
8 
9 

21 
8 
8 
90 
10 
12 
16 
77 
20 
24 
14 
11 
17 
15 
11 
35 
16 
20 
14 
11 
14 
I8 
26 
20 



GEOPHYSICAL INVESTlGAnON 
ORDNANCE OPERABLE UNIT IOOUl6  

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING ,.nV) 
DATE GRID ID ANOMALY IO BG TOP BG BOlTOM PEAK TOP PEAK BOTfOM 

9904803 1 6 7 11 12 
9904803 2 

81 9908 1 00 1 
99081 002 
99081 003 
99QaloO11 
99081 005 
9908 1008 
99081 007 
99081 008 
9908 1 009 
99081010 
99081 01 1 
99081 01 2 
99081 01 3 
9908 1 0 1 4 
99081 01 5 
99081016 
99081 01 7 
99081 01 8 
990870'1 9 
9908 1 020 
9908 1 02 1 
9908 1022 
99081023 
9908 1 024 

82 99082001 
99082002 
99082003 
99082004 
99082005 
99082006 
99082007 
99082008 
99082009 
9908201 0 
9908201 1 
9808201 2 
9908201 3 
9908201 4 
9908201 5 
9908201 6 
9908201 7 

6 
8 

17 
58 
33 
33 
33 
33 
33 
33 
33 
31 
31 
31 
31 
31 
31 
31 
47 
47 
44 
58 
13 
13 
5 
5 
4 
9 
7 
5 
8 

a 

a 
a 
7 
6 
7 
8 
3 
6 
7 
8 

7 
10 
10 
14 
53 
33 
33 
33 
33 
33 
33 
33 
26 
26 
26 
26 
26 
26 
26 
43 
43 
32 
46 
14 
14 

8 
3 
7 
11 
11 
7 
9 
10 
10 
9 
8 
10 
11 
6 
10 
8 
10 

9 
34 
21 
25 
197 
580 
56 
155 
240 
141 
21 1 
452 
41 
80 
286 
740 
90 
85 
127 
119 
I90 
204 
41 0 
20 
46 
13 
14 
16 
14 
17 
12 
13 
14 
13 
14 
17 
18 
18 
11 
15 
20 
38 

9 
35 
21 
22 
135 
524 
59 
161 
2 30 
101 
195 
41 6 
41 
71 
281 
785 
90 
75 
121 
120 
147 
169 
354 
23 
44 
17 
17 
18 
17 
2t 
14 
16 
17 
15 
15 
19 
20 
21 
15 
18 
25 
22 

46 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

9908201 8 95 62 462 354 

83 

a4 

09 

9908201 9 
99082020 
9908202 1 
9908300 1 
99083002 
99083003 
99083004 
99083005 
99083006 
99083007 
99083008 
99083009 
9908301 0 
9908301 1 
9908301 2 
9908301 3 
9908301 4 
9908301 5 
9908301 6 
9908400 1 
99084002 
99084003 
99084004 
99084005 
99084006 
99084007 
99084008 
99084009 
990840 1 0 
9908401 1 
9908401 2 
9908401 3 
9908401 4 
9908401 5 
9908401 6 
9908401 7 
9908401 8 
9908401 9 
99084020 

’ 99084021 
99084022 
99089001 

55 
30 
29 
25 
5 
5 
7 
15 
10 
9 
14 
5 
6 
7 
8 
5 
7 
5 
7 
8 
8 
8 
9 
9 
10 
10 
7 
11 
11 
5 
7 
8 
5 
8 
8 
11 
9 
7 
14 
12 
12 
2 

57 
30 
25 
22 
8 
8 
10 
14 
13 
12 
12 
7 
9 
9 
11 
7 
8 

1 7  
10 
10 
10 
IO 
11 
11 
12 
12 
11 
13 
13 
8 
8 
10 
7 
10 
10 
13 
11 
9 
15 
15 
15 
1 

326 
49 
25 

22 1 
12 
12 
14 
71 
20 
20 
15 
21 
13 
17 
12 
17 
15 
23 
19 
18 
12 
13 
12 
18 
15 
19 
22 
20 
47 
11 

12 
19 
15 
17 
19 
17 
17 
10 
22 
15 
11 
a 

366 
49 
133 
21 8 
12 
16 
20 
56 
23 
25 
18 
25 
17 
20 
15 
20 
15 
28 
21 
21 
14 
16 
14 
21 
16 
20 
23 
20 
53 
14 
15 
20 
18 
17 
21 
19 
18 
12 
23 
17 
13 
6 

t\72#414\EDREWRT!GPANOM.XLS 47 lWlW 



GEOPHYSI 

GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

4L POLYCORDEA RE DING (mV1 
DATE GRID ID ANOMALY ID BG TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

99089002 1 2 9 8 
99089003 
99089004 
99089005 

90 9909o001 
99 09 0002 
99090003 
99090004 
99090005 
99090006 
9 9 0 9 0 0 0 7 
99090008 
99090009 

91 9909 1 00 1 
9909 1002 
9909 1 003 
9909 1 004 
9909 1 005 
9909 1 006 
99091 007 
99091 008 
9909 1 009 
99091 01  0 
9909101 1 
99091 01 2 

92 9909200 1 
99092002 
99092003 

100 99t00001 
991 00002 

123 991 23001 
99 1 23002 
991 23003 
99 1 2 3004 
991 23005 
991 23006 
99 1 23007 
991 23008 
991 23009 
991 2301 0 

186 99 1 6600 1 
99 1 66002 
99 1 66003 

1 
1 
1 
3 
2 
1 
2 
1 
2 
2 
1 
1 
4 

2 
5 
5 
5 
4 
2 
2 
2 
1 

3 
3 
1 
1 
4 
3 
2 
5 
5 
7 
6 
7 
8 
8 
7 
8 

5 
13 
4 

a 

48 

2 
2 
2 
1 
0 
1 
1 
2 
1 
1 
1 
2 
2 
1 
3 
3 
3 
2 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
8 
7 
IO 
8 
8 
10 
9 
8 
9 
9 

14 
7 

a 

6 
8 
9 
8 
7 
6 
8 
15 
6 
8 
12 
13 
6 
7 
8 
8 
9 
12 
8 
8 
8 
4 
8 
14 
8 
9 
6 
5 
7 
9 
10  
9 

23 
11 
11 
12 
9 

12 
12 
17 
9 

a 

4 
6 
6 
6 
5 
5 
6 
14 
5 
6 
11 
11 
5 
5 
5 
5 
7 
9 
6 
6 
5 
6 
5 
10 
3 
6 
5 
6 
8 
10  
12 
11 
23 
13 
12 
12 
11 
10 
14 
12 
20 
13 



GEOPHY SlCAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (rnW 
DATf GRID ID ANOMALY 1D 8G TOP BG BOTTOM PEAK TOP PEAK BOlTOM 

991 66004 13 17 102 90 

1128197 

258 

259 

991 66005 
168 99168001 

99 1 68002 
99 1 68003 
99 1 68004 
99 1 68005 
99 1 68006 
99 1 68007 
99258001 
99258002 
99258003 
99258004 
99258005 
99 2 5 8006 
99258007 
99258008 
99258009 
9925801 0 
9925801 1 
9925801 2 
992 5 900 1 
99254002 
99259003 
99259004 
99259005 
99259006 
99259007 
99259008 

18 Total GridslDay: 

93 

94 

99093001 
49093002 
99093003 
99093004 
99093005 
99093006 
99093007 
99093008 
99093009 
9909301 0 
9909301 1 
9909400 1 

13 
9 
13 
2 
4 

8 
4 
3 
9 
9 
5 
6 
5 
6 
6 
6 
IO 
9 
9 
9 
5 
5 
8 
7 
6 
6 
4 
4 

5 
3 
5 
5 
4 
1 

1 

1 
1 

1 
2 
2 

49 

17 
7 
10 
5 
6 
9 
6 
6 
8 
8 
5 
6 
5 
7 
6 
6 
9 
8 
8 
8 
6 
6 
8 
8 
7 
7 
5 
5 

1 
1 
2 
2 
2 
1 
2 
1 
1 
1 
0 
1 

19 
115 

5078 
8 
12 
10 
9 
13 
12 
11 
12 
20 
12 
15 
19 
I8 
13 
12 
12 
12 
8 
11 
9 
9 
9 
9 
11 
11 

12 
8 
12 
11 
11 
12 
11 
7 
9 
12 
6 
a 

22 
122 

4534 
9 
13 
14 
11 
15 
11 
10 
11 
18 
12 
15 
20 
17 
13 
11 
11 
11 

11 
9 
10 
9 
9 
11 
11 

a 

11 
6 
11 
18 

11 
9 
5 
8 
11 
4 
6 

a 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOUI 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER RE DING ImV) 
DATE GRID ID ANOMALY iD 8G TOP BG BOTTOM PEAK TOP PEAK BOTTOM 

99094002 2 1 6 
99094003 
99094004 
99094005 
99094006 
99094007 
99094008 
99094009 
9909401 0 
9909401 1 
9909401 2 

95 99095001 
96 99096001 

130 991 30001 
99 1 30002 

131 991 31 001 
991 31 002 
991 31003 
99131004 

170 99 1 7000'1 
99 1 70002 
99 1 70003 
99 1 70004 
991 70005 
991 70006 
991 70007 

171 991 71001 
991 71002 
99 17 1003 
99 1 7 1 004 
99171005 
99171006 
99171007 
991 71008 
99171009 
991 71 01 0 

Total GridslDay: 8 

1129197 237 99237001 
9923 7002 
99237003 
99237004 

238 99238001 

3 
2 
3 
3 
3 
3 
3 
3 
5 
2 
3 
1 
3 
3 
8 
10 
9 
9 
4 
4 
8 
7 
7 
6 
6 
6 
5 
3 
6 
2 
0 
1 

3 
1 
1 

1 
1 
1 
1 
1 

1 
0 
1 
1 
1 
1 
1 
2 
3 
1 
3 
3 
3 
4 
8 
9 
9 
10 
5 
5 
8 
6 
6 
7 
7 
2 
6 
3 
4 
3 
2 
1 
1 
0 
Q 

15 
6 
11 
35 
8 

47 
17 
6 
8 
9 
6 
11 
43 
21 
14 
25 
18 
19 
6 
7 
10 

9 
9 
12 
17 
31 
31 
31 
77 
25 
20 
6 
15 
19 

a 

6 
11 
8 
3 
6 

4 
14 
4 

32 
7 

46 
15 
4 
7 
8 
4 
9 

51 
17 
14 
31 
19 
20 
7 
8 
10 

9 
9 
12 
19 
36 
24 
23 

29 
24 
8 
18 
26 

a 

a 

a 

8 
11 
8 
3 
6 

50 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRID ID ANOMALY ID BG TOP BG BOlTOM PEAK TOP PEAK BOlTOM 

1 7 6 

240 
261 
262 

263 

280 

289 
290 

29 1 

292 

296 
298 

300 

Total Grids/Day: 

1130197 2 79 

Total GridslDav: 

213197 73 

99238002 
9 9 238003 
9923 8004 
9924000 1 
99261 001 
99262001 
9 9 2 6 2 0 0 2 
99263001 
99263002 
992 63003 
99280001 
99280002 
99280003 
99280004 
99280005 
99280006 
99289001 
99290001 
992 90002 
99290003 
99290004 
99291 001 
99291 002 
99291 003 
99291004 
99292001 
99292002 
99292003 
99292004 
99292005 
99296001 
99298001 
99298002 
99298003 
9930000 1 
99300002 

14 

99279001 
99279002 
99279003 

1 

9907300 1 
99073002 

~ 

0 
0 
1 
1 
2 
5 
6 
8 
7 
5 
4 
3 
3 
3 
3 
4 
1 
2 
1 
1 
3 
3 
2 
1 
1 
1 
1 
1 
2 
2 
1 
6 
5 
5 

15 
8 

10 
13 
11 

5 
4 

51 

0 
2 
2 
3 

6 
9 
7 
6 
3 
3 
2 
2 
2 
3 
0 
2 
1 
1 

3 
2 
2 
1 
1 
I 
1 
1 
2 
2 
0 
7 
6 
6 

16 
9 

a 

IO 
t 2  
13 

8 
7 

27 
7 
6 

15 
55 
43 
15 
22 
10 
6 

51 
7 

260 
6 
8 
5 
5 
5 
4 
6 
7 
6 

10 
5 

20 
4 
9 
4 
4 

20 
46 
21 
12 
20 
13 

7 
7 
2 

1 
1 

32 
9 
8 

16 
65 
43 
18 
25 
11 
4 
33 

6 
293 

6 
6 
3 
4 

5 
4 
5 
6 
5 

11 
5 

21 
4 
9 
3 
3 

18 
49 
24 
13 
19 
13 

7 
7 
3 

4 
4 

lWp107 



0 
G EO PHYSl CAL I NVESTlGAfl ON 

ORDNANCE OPERABLE UNIT (OOU) 6 
Former Camp Croft 

GEOPHYSICAL POLYCORDER READING ImV) 
ANOMALY ID BG TOP BG BOITOM PEAK TOP PEAK BOlTOM DATE GRID ID 

4 12 1 

74 

75 

76 

97 

99 

157 

158 

159 

1 60 

21 7 

99073003 
99073004 
99073005 
99073006 
99073007 
99074001 
99074002 
99074003 
99074004 
99074005 
99074006 
99074007 
99074008 
99075001 
9907 5002 
99075003 
99075004 
99078001 
99076002 
99076003 
99076004 
99076005 
99076006 
99097001 
99097002 
9909 7003 
99099001 
99099002 
991 57001 
991 57002 
991 57003 
991 58001 
991 58002 
99 1 58003 
99 1 59001 
99 1 59002 
991 59003 
991 59004 
991 59005 
99160001 
99 1 60002 
9921 7001 
9921 7002 
9921 7003 
9921 7004 

9 
10 
4 
4 
3 
3 
3 
3 
6 
8 

155 
3 
3 
7 
4 
5 
4 
5 
3 
3 
4 
4 
6 
8 
5 

20 
4 
5 
3 
3 

1 1  
5 
2 
7 

11 
5 
4 
7 

12 
8 
5 
6 
4 
5 

48 

52 

14 
7 
7 
6 
6 
6 
6 
9 
8 

147 
6 
7 

10 
7 
8 
7 
9 
6 
8 
7 
7 

11 
10 
9 
23 

a 
a 
7 
6 

15 

6 
10 
49 
I 3  
7 
8 

11 
15 
11 
8 

8 
8 

a 

a 

1 
1 
1 
1 
1 
1 
0 
3 
3 
2 
0 
1 
2 
2 
1 
0 
1 
1 
1 
1 
2 
0 
2 
2 
2 
2 
2 
0 
1 
1 
1 
0 
1 
3 
2 
1 
1 
1 
3 
1 
2 
2 
2 
1 

3 
3 
4 
4 
3 
3 
4 
5 
5 
5 
4 
4 
4 
3 
3 
4 
3 
3 
3 
4 
3 
4 
5 
5 
5 
4 
4 
3 
2 
2 
2 
3 
2 
4 
4 
3 
1 
3 
3 
2 
5 
5 
3 
4 

qon0197 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOUI 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
OATE GRID ID ANOMALY ID BG TOP BG BOITOM PEAK TOP PEAK 60lTOM 

215197 

e 

~ ~ 

992 1 7005 
21 8 9921 8001 

9921 8002 
992 1 8003 
992 1 8004 
992 1 8005 
992 1 8006 
992 1 8007 
992 1 8008 

21 9 992t9001 
9921 9002 
9921 9003 
992 1 9004 
992 1 9005 
9921 9006 

220 9 92 2000 1 
99220002 
99220003 
99220004 

Total GridslDav: 14 

1 O f  991 01 001 
99101002 

103 99103001 
99 1 03002 
991 03003 
99 1 03004 
991 03005 
99 1 03006 

199 991 99001 
99 1 99002 
991 99003 
991 99004 
991 99005 
99 1 99006 
99 1 99007 
99 1 99008 
991 99009 
991 9901 0 
991 9901 1 
991 9901 2 
99199013 
99199014 
99199015 
99199016 

5 
4 

5 
1 1  
4 
6 
6 
6 
6 
5 
5 

5 
6 

I O  
4 
8 
6 
5 

a 

7 
9 
6 

10 
7 
7 

6 
5 

33 
35 
33 
35 
59 

126 
107 
52 
51 
65 

136 
65 
69 

129 

a 

a 

53 

~ 

8 2 
6 

15 
7 

10 
8 
8 
8 

8 
11 
8 
9 

13 
7 
I2 
8 
8 

a 

a 

9 
11 
8 
8 

12 
7 
7 

8 
7 
36 
36 
35 
36 
60 

118 
106 
51 
49 
59 

133 
57 
68 

126 

a 

2 
2 
2 
2 
2 
1 
2 
2 
3 
2 
2 
3 
2 
2 
2 
2 
2 
1 

1 
2 
3 
3 
2 
1 
3 
3 
0 
0 
6 
2 
8 
8 
9 
9 
9 
7 
7 
7 
7 
7 
7 
7 

3 
5 
5 
4 
5 
3 
3 
3 
4 
6 
4 

5 
5 
4 
5 
5 
5 
5 
4 

3 
4 
4 
4 
0 
2 
5 
3 
3 
3 
8 
5 
8 
8 
9 
9 
9 
8 
8 
8 
8 
0 
8 
8 

tonom 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHY SlCAL POLYCORDER READING ImVI 
DATE GRID ID ANOMALY ID BG TOP BG BOlTOM PEAK TOP PEAK BOlTOM 

99199017 142 

226 

227 

228 

281 

282 
284 

Total GridslDay: 

217197 229 

99199018 
99199019 
99 1 99020 
99 1 9902 1 
99 1 99022 
99 1 99023 
99 1 99024 
991 99025 
991 99026 
941 99027 
991 99028 
991 99029 
99226001 
99226002 
99226003 
99227001 
99227002 
99227003 
99228001 
99228002 
99281001 
99281 002 
99281 003 
99281 004 
99281 005 
9928200 1 
99284001 
99284002 
99284003 
99284004 
99284005 
992 84006 
99284007 
99284008 
99284009 
9928401 0 
9928401 1 
9928401 2 

9 

94229001 
99229002 
99229003 
99230001 

46 
53 
32 
57 
92 
79 
52 
35 

105 
74 
13 
13 
9 

11 
10 

7 
11 
47 

8 
7 

14 
50 
25 
26 
1 1  
11 
17 
17 
17 
17 
17 
21 
17 
22 
22 
22 
17 
18 

38 
23 
32 
23 

54 

145 
40 
53 
30 
52 
94 
76 
49 
35 
99 
72 
15 
13__ 
10 
11 
10 
8 

11 

10 
8 

11 
53 
24 
26 
10 
12 
14 
15 
15 
15 
15 
18 
13 
18 
18 
18 
14 
15 

48 

37 
24 
35 
23 

7 
7 
7 
7 
7 
7 
7 
7 

16 
16 
16 
0 
1 
6 
8 
8 
3 
4 

2 
3 
6 
7 
7 
5 

10 
5 
9 

11 
13 
13 
13 
15 
11 
12 
12 
12 
10 
15 

18 
10 
14 
14 

8 
8 
8 
8 
8 
8 
8 
8 

16 
16 
16 

3 
7 

a 

a 
a 
3 
5 

4 
5 
6 
8 
7 
5 
9 
6 
8 

10 
12 
12 
12 
13 
10 
11 
11 
11 
9 

13 

18 
8 

14 
12 

1wIoR7 



GEOPHYSICAL INVESTIGATION 
ORDNANCE OPERABLE UNIT (OOU) 6 

Former Camp Croft 

GEOPHYSICAL POLYCORDER READING (mV) 
DATE GRtD ID ANOMALY ID BG TOP BG 8OlTOM PEAK TOP PEAK BOlTOM 

99230002 26 25 13 f f  
23 1 

232 

275 
276 
283 

Total GridslDay: 

99231 001 
9923 1 002 
9923 1 003 
99232001 
9 9 2 3 2 0 0 2 
99232003 
9 9 23 2004 
99232005 
99232006 
99232007 
99232008 
99232009 
9923201 0 
99275001 
9927600 1 
9 9 2 8300 1 
99283002 
99283003 
99283004 

4 

23 
19 
20 
14 
21 
11 
26 
15  
35 
23 
34 
31 
23 
15 
13 
9 

13 
25 
14 

24 
18 
18 
14 
23 
1 3  

18 
42 
25 
35 
33 
25 

15 
1 0  
13 
30 
14 

28 

t a  

1 1  
11 
1 3  
5 
5 
7 
8 
9 

1 2  
11 
6 
7 

1 0  
3 
4 
7 
7 
7 

11 

9 
9 

11 
6 
6 
8 
8 
9 

11 
11 
6 
7 
9 
3 
5 
7 
7 
7 

11 
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FORMER CAMP CROFT OOU6 
OECert ANALYSIS 

Roads & Site Owrations 

DRAFT FINAL REPORT 

Action Removal Removal Removal 
X X X X 

-E----- 

EXECUTIVE SUMMARY 

Buildink 
Pine Farm 

Landfill and Cornposting 

QuantiTech, Inc., was contracted by Parsons Engineering Science, h c .  to apply 

the ordnance and Explosives Cost-Effectiveness Risk Tool (OECert) in evaluation of the 

ordnance and explosives (OE) contamination at the former Camp Croft Ordnance Oprable 

Unit (OOU6) Training Facility in South Carolina. QuantiTech was to provide an estimate 

of risk for each former Camp Croft OOU6 area both in terms of to the individual and to the 

total population. OECerr measures risk in terms of how often people are exposed to OE 
when participating in commonly performed activities at a site, e.g., hiking, hunting, etc. 

X X X X 
X X X X 

The assessment areas for the former Camp Croft OOU6 are the same as in the 

Engineering Design report. 

Areas 
Pond Area 

Natural Brush/Forest A 
Natural BrushForest B 

The removal options to be considered in the analysis were provided by Parsons Es 
to QuantiTech and are identified in Table ES- 1. 

Table E$-1. Removal Options for Former Camp Croft OOU6 

Area I N  0 1 s  urface I 1 F oot 1 4 p’ oot I 

X X X X 
X X X X 
X X X X 

Table ES-2 shows the OE density estimates for each area. The density estimates 

were derived from the 15 OErelated items found during the Engineering Design intrusive 

OE sampling of which one item was classified as UXO. The density estimates also include 

the three UXO items found during the Time Critical Removal Action (TCRA) in the 

Landfill and Compositing Areas. Anomaly count, intrusive area investigated, specific 

ordnance location and depth, and additional characterization criteria were primary 



Roads and Site 

elements in the estimation of the ordnance density and area(s) definition. In each area, 

ordnance density, activities, and public participation parameters were prepared for the risk 
assessment database. The density estimate identifies the extraplatd results of the TCRA 

and Engineering Design sampling field work. The OE items on the surface are reflected in 

the surface percentage of ordnance density as shown in Table ES-2. 

OE per Acre Surface 
0.00 0% 

Table ES-2. OE Density Estimates for Former Camp Croft OOU6 

operations Building 

Landfill and 
Pine Farm 

Sampled Density Estimate I Area I 9% OE on f 

0.154 (1 in 6.5 acres) 
0.154 (1 in 6.5 acres) 

6% 
6% 

Composting Areas 
Pond Area 0.154 (1 in 6.5 acres) 6% 

Natural BrushlForest A 0.154 (1 in 6.5 acres) 6% 
Natural BrusWnrest B 0.0 0% 

Table ES-3 identifies the expected annual exposures for the density estimates. 

OECert methodology defines an expected exposure as a participant in an activity being in 
the proximity of ordnance, with or without knowledge to the presence of ordnance. These 

annual exposures, shown in Table ES-3, add together all the participants’ exposures across 
all the activities during an entire year. The ordnance density, activity area (e-g., path 
width, subsurface intrusion depth), and annual number of participants are factors in the 

calculations. No exposures are estimated for the Natural BrushlForest B since no OE items 

were found during the Engineering Design investigation in this area. The Roads and Site 

Operations Building are considered to have a physical barrier (building or improved surface 

covering) to the OE; therefore, no OE exposure is accumulated unless additional intrusive 

activities are perfonned. 

2 



Table ES-3. Expected Annual Exposures: Former Camp Croft OOU6 

Cornposting Areas 

Natural Brush/Forest 
Pond Area 18 2 0 0 

7 4 2 2 
A 

Natural Brush/Forest 
R 

In response to the need to compare OE risks to common risks and also to utilize 

the experience from OECert analysis, QuantiTech has identified a list of common risks that 

can provide the basis for comparing OE risk to the public. Using this list of common risks, 

QuantiTech has developed a methodology that portrays the comparison of these common 

risks to quantitative OE risks. The application of the methodology as compared to former 

Camp Croft is detailed in Appendix F. 

0 0 0 0 

The risk assessment for former Camp Croft OOU6 places it in the low expected 

exposure risk grouping when compared to other Formerly Used Defense Sites (FUDS) that 

have had a site OECert risk quantification. Table ES-4 lists former Camp Croft OOU6 with 

the other sites in lowest to highest exposures. The site annual expected exposures shown 

in this table are based on the expected, or most likely, OE density estimate (based on OE 

sampling) for performing no removal actions at the site. Some of these site risk 

assessments may only include portions of the entire site or facility. For specific details and 

supporting data concerning site activities and individual probabilities of OE exposures, the 

site OECert report may need to be reviewed. 

3 



Table ES-4. Site Comparison of Expected Ordnance and Explosives F’ubIic 
Risk Exposures - No Action 

Expected Public OE R isk bxposures 
~ 

0 - 5 0 0  

501 - 15,000 

~- ~ 

15,001 - 300,000 

> 300,000 

-~ ~ 

Site 

Nansemond Army Depot 

Camp Greene 

Former Camp Croft OOU6 
Camp Grant 

Pantex Ordnance Plant 

Dutch Harbor 

former Camp Croft EUCA 

Baywood Park 

Fort MonrcK 
~ 

AttU 

Raritan Arsenal 

Duck Target Facility 

Motlow Range 

Dolly sods 
Culebra Island NWR 

Fort Ord EUCA Phase I Sites 

Camp Claiborne 

Southwest Proving Grounds 

Sioux A m y  Depot 

4 



FORMER CAMP CROFT OOU6 
OECerf ANALYSIS 

DRAFT FINAL REPORT 

1 .O BACKGROUND 

QuantiTech, hc., was contracted by Parsons Engineering Science (ES), Inc. to 

apply the Ordnance and Explosives Cost-Effectiveness Risk Tool (OECert) to evaluate the 

ordnance and explosives (OE) contamination at the former Camp Croft Ordnance Operable 

Unit 6 (OOU6) in South Carolina. QuantiTech was to provide an estimate of risk for each 

former Camp Croft OOU6 area both in terms of “to the individual” and “to the total 

population.” OECert measures risk in terms of how often people are exposed to OE when 

participating in commonly performed activities at a site, e.g., hiking, hunting, etc. 

Appendix A provides a brief description of the OECerr risk estimating methodology with an 
example of the OECert calculation for a hunting activity at the former Camp Croft OOU6. 

Risk areas are defined as physically contiguous areas with homogeneous OE 

contamination density and terrain factors such as vegetation density, terrain slope, and soil 

type. The data collected for use in the OECert analysis, along with the source for each, is 
provided in Appendix B. The assumptions made in the OECert analysis, along with the 

rationale for each, are provided in Appendix C. 

Density estimates were developed using the results of the TCRA and the 

Engineering Design grid sampling data. Primary site areas were delineated by Parsons ES 

and provided to QumtiTech. Areas were then defined to reflect changes in OE density, 

public activities, and site characterization features. (See Figure ES-1 for the a m  
identifications.) Results from the Engineering Design sampling provided a densify estimate 

of 0 OE items per acre for the Natural BrushForest B (no OE items were found during 
sampling). The Roads and Site Operations Building are considered to have a physical 

barrier (building or improved surface covering) to the OE; therefore, no OE exposure is 
accumulated unless additional intrusive activities are performed. 



2.0 ANALYSIS 

2.1 RISK ESTIMATING INPUTS 

The analysis performed to estimate exposures for areas contained within the 

former Camp Croft OOU6 included the consideration of four removal options. Each 

removal option was evaluated using the cdculated density estimate. The removal options 

are: 

No action 

OE removed from surface 

OE removed to a depth of 1 foot 

OE removed to a depth of 4 feet 

All OE items at these areas are estimated to be found from the surface down to 2 

feet. No OE items were found below 2 feet. In approximating the distnbution percentages 

of OE items using the site sampling results, the following numbers were estimated: 

Surface 6% 
0 - 1 feet 69% 
1 - 2feet 25% 

>2 feet 0% 

In the Pond Area a one foot soil erosion was taken into account. Therefore, the 

following distribution percentages of OE items were estimated 

Surface 75% 

0 - 1 feet 25% 

>1 feet 0% 

Density estimates used in the calculation of risk can be found in Table ES-2. 

Activities present in each area are included in Appendix C. OEcert methodology 

calculates public and individual risk according to activities identified as taking place in each 

partitioned area and according to whether the activities are surface only or include a ground 
intrusive component. 
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2.2 ANALYSIS RESULTS 

Figure 2.2-1 shows the expected annual exposures for “No Action” in each area in 
the former Camp Croft OOU6 given the sampled density estimate for ordnance. The “No 

Action” removal option is included to represent the current expected annual exposures for 

the site. 

0 1 2 3 4 5 6 7 8 9 10 I 1  12 13 14 I5 16 17 18 19 20 
Expected Annual Exposures 

Figure 2.2-1. Expected Annual Exposures for Population: No Action 

Table 2.2-1 identifies the rank-ordered list using the No Action removal alternative 

of the OE expected annual exposures to the public for each former Camp Croft OOU6 area. 

This table summarizes across all activities at the area. Additional area level summary of 
expected public exposures are provided in Appendix D. 

Table 2.2-1, Expected Annual Exposures for Former Camp Croft OOU6 
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2.3 INTERPRETATION OF ANALYSIS RESULTS 

Figure 2.2-1 identifies the results for the current (no action) level of risk at the 

former Camp Croft O W 6  for each m a .  The Pond Area has the highest number of 

expected OE exposures. This area was expected to have more activities and the impact of 

soil erosion exposing subsurface OE items were significant factors in the assessment. No 

exposures were assessed in the Natural BrushlForest B since no ordnance items were 

found during the Engineering Design sampling. The Roads and Site Operations Building 

that have been improved (paved, building construction, etc.) also have no expected 

exposures. These improved areas are considered to be free of further exposure to the 

public unless future intrusive activities are performed. 

The OE exposures quantified by OECerf for each of the areas represent a cumulative 

annual result over all the activities. Some activities are spread throughout the year while 

others may be accumulated over a much smaller increment (weeks or few months) of the 

year. In attempting to highlight which of the activities may have a more immediate potential 

for OE exposures, it may be appropriate to review the timing (schedule) and extent (period 
of time) of OOU6 area activities. For example, if immediate plans ate to impact the pond 

area then this ami may, have the more immediate potential for OE (hazardous UXO) 

exposures. The overall risk results show small differences between the annual expected 

exposures in the areas for several reasons that include: 

9 very low expected OE density ( 1  in 6.5 acres), 

all areas (except Natural BrusWorest B) with the same OE density, 

similar surface and intrusive activities across the areas, and 

similar public participation in the activities across OOU6. 

Table 2.2-1 shows the number of exposures remaining after surface, one foot, and 

four foot removal actions based on the TCRA and the Engineering Design sampling data. 

A surface removal provides a surface sweep of OE items with a 100% efficiency. This 
sweep efficiency is based on the site conditions (soil, slope, vegetation, etc.), instrument 

sensitivity, removal action personnel, and ordnance type (weight, depth, type, etc.). A 

four foot removal provides a sweep of those items just below the surface down to one foot 

at 100% efficiency, to two feet at 97% efficiency, and to four feet at an 83% efficiency. 

(The surface is not considered to be swept again during the removal.) The sweep 
efficiencies are detailed in Appendix C. 
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Appendix D details the number of exposures for each activity with additional 

explanation about assumptions and calculations of OE exposure risk at the former Camp 
Croft OOU6. Additionally, Appendix E is included with this report to provide calculations 

concerning the OE density estimates developed and used in this report. 
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AFPENDIX A 

OECert RISK ESTIMATING DESCRIPTION 

Public exposure to both surface and subsurface OE items is characterized by a 

Poisson process. The Poisson distribution is considered the appropriate distribution 

because it is believed that the delineated sectors, via appropriate sampling techniques, 

exhibit homogeneously distributed OE. This homogeneous distribution of OE 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 OE-contarmnated areas. The expected number of 

surface OE exposures per participant in an area is dependent on OE density, the proportion 

of OE 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 OE exposures per participant in an area is dependent on the OE density, the 

proportion of OE beneath the surface of the ground, the density distribution of the 

subsurface OE, and the area associated with an activity performed in the area. 

The calculation of the total expected number of exposures to OE at a site follows a 
step-by-step process. First, for each area, the expected number of exposures for a single 

individual participating in a specific activity is calculated. Second, the number of 
individuals that m expected to participate annually in that activity on the site is determined 
based on the demographics (e.g., population) 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] = E[exposures for single participant] - E[annual participants]. 

These calculations are then perfonned 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. 

E[T~tal Exposures] = E[ Activity Exposures]. 
I I  &vlrics 
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A . 2  OECert EXAMPLE 

Calculating Risk fur Hunting at the Natural BrusWorest A 

The risk associated with hunting at a FUDS involves calculation of surface 

exposures. The number of exposures to ordnance for a single individual participating in 
hunting is calculated by multiplying the OE density by the effective area. The effective area 

is defined as the minimum of the sector area and the area that an individual covers while 

hunting. The resulting value for a single individual exposure is called mu (p). 

To find mu for a density of 0.154 OUacre, first find the overall density per square 

foot for all depths: 

&nsiry/acre = 0. I54 OHacre 

densiiylsq ft = 0.154/43,560 sq fr 
= 0.00000354 OE/sqft 

Then find the density on surface by multiplying the overall density by 6.045, which 

is the proportion of the ordnance within the surface area for hunting as calculated from the 

sampling data: 

suflace density = U.OoooO354 OEhq ft 0.06 

= 0.0000002 oE/sqft 

Finally, calculate mu by multiplying the surface density by the surface effective area 

(42,457 ft2): 

The expected number of exposures for all hunters is found by multiplying the mu 
value by the total numkr of annual parkipants. The expected number of exposures for 1 

foot and 4 foot removal is the same as the expected number of exposures for surface 

removal bexause hunting is a surface only activity (Le., it is non-intrusive). 
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The mu value is also used to calculate the probability of an exposure for a single 

individual. -This is done by substituting the mu value into the following equation: 

Removal Option 
No Removal Action 

Surface Removal 

The expected annual exposures while hunting are shown in Table A-1. The 

following assumptions were made: OE density equals 0.154 OE/acre and 96 annual 

hunters. 

Expected Exposures 
1 
0 

t 
. ~~ ~. ~~~~. ~ 

I 

1 Foot Removal I 0 I 
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APPENDIX B 

DATA COLLECTED FOR FORMER CAMP CROFT OOU6 OECert 
ASSESSMENT 

The following table includes the facts used as inputs to the analysis performed for 

the former Camp Croft OOU6 using OE Cost-Effectiveness Tool (OECert). Each fact is 

accompanied by its source. 
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APPENDIX c 

ASSUMPTIONS FOR FORMER CAMP CROFT 
OOU6 OECert ASSESSMENT 
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APPENDIX C 

ASSUMPTIONS FOR FORMER CAMP CROFT OOU6 OECerl 
ASSESSMENT 

The following table includes the assumptions used as inputs to the analysis 

performed for the former Camp Croft OOU6 using the OE Cost-Effectiveness Tool 

(OECert). Each assumption is accompanied by its source/rationale. 
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APPENDIX D 

RISK ESTIMATES 

The risk levels provided include expected annual exposures to OE by members of 

the public and the probability of exposure per individual participating in a particular 

activity. An expected annual exposure is defined by the UECert methodology as a 

participant in an activity being in the proximity of ordnance, with or without knowledge of 

the participant to its presence. The probability of an individual exposure is defined as 
follows: If an individual is participating in an activity under analysis in the contaminated 

area, what is the probability that the individual will experience at least one exposure to at 
least one OE item in a single year? 

Table D-l shows the expected annual exposures to OE by members of the public in 
each partitioned area for each removal option. This value can be thought of as the “risk to 

the many” since it considers the annual entrants to the former Camp Croft OOU6. The 

expected annual exposures per area reflected in Table D-1 are the sum of all expected 
exposures for each activity occurring in each area (refer to Appendix A). Tables D-3 
through D-7 show the expected annual exposures per activity for each area from which the 

totals are derived. 

The no action alternative reflects the site conditions as they currently are. Surface 
removal provides a surface sweep of OE items with a 100% efficiency. This sweep 

efficiency is based on the site conditions (soil, slope, vegetation, etc.), instrument 

sensitivity, removal action personnel, and ordnance, type (weight, depth, type, etc.). A 

four foot removal provides an ordnance sweep of those items just below the surface down 

to one foot at 100% efficiency, to two feet at 97% efficiency, and to four feet at an 83% 

efficiency. The surface is not considered to be swept again. 

Each area at former Camp Croft has an estimated ordnance density estimate, 

activities, and an estimate of public participation as described in this report and appendices. 

Exposure calculations consider the surface area covered during an activity and the 

subsurface intrusion area of the activity (if one exists). Generaliy, areas with many 

activities and many public participants in an area of OE contamination will have many 
exposures. 



Table D-1. Total Expected Annual Exposures for Former Camp Croft 
OOU6 

Operations Building 
Pine Farm 

Landfill and 

Table D-2 shows a probability of individual exposure measure for the former Camp 
Croft OOU6. The values displayed indicate the probability that an individual participating 

in an activity in the indicated partitioned itma will be exposed to at least one OE item in a 

single year if the indicated removal option is implemented (e.g., 1/1 indicates that an 
individual is exposed during each visitktivity; ll1.6M indicates exposure only once in 1.6 

million visitdactivities). This measure can be thought of as the “risk to an individual” 

because it does not consider the annual participants in activities at former Camp Croft, but 
considers only a single participant. 

111 11 11252 1 /94  11944 
1 12 In 1/5 1/138 

Table D-2. ProbabiIity of Individual Exposure for Former Camp Croft 
OOU6 

Cornposting Areas 
Pond Area 

Natural BrushlForest 
1 15 115 0 0 
1 /4 1 14 1/14 1/14 

A 
Natural BrushForest 0 0 0 0 
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e 
Vehicling 
Short Cut 

Table D-3. Expected Annual Exposures for Pine Farm 

1 0 0 0 

I A pa- 1 Nn I Siirface I 1 F oot I 4 Foot 1 

isuucuon I 1 
Lunting 0 

0 

, -.- , -___-__ . - , 1-1 1.. 

1 1 U 

0 0 0 
0 0 0 

~ _ -  

I Action I Removal 1 Removal 1 Removal 
1 I n I n I n 

Table D-4. Expected Annual Exposures for Landfill and Composting Areas 

I A rea I N o  I s urface I 1 Foot I 4 Foot I _ _ _  --. 

I I Action 1 Removal I Removal I Removal I 

R -  - -  

Tnhlp n-5. Rwnectpd Annual Exnosures for Pond Area 

Picnicking I 1 I I I U 

Off-Road I 2 1 0 0 

Table D-6. Expected Annual Exposures for Natural Brush/Forest A 

1 Area I N o  1 S urface I 1 P’ oot 1 4 Foot 3 



Table D-7. Expected Annual Exposures for Natural BrusWorest B 

Area 
1 

Tables D-8 through D-12 show the probability of individual exposure measure for 

each activity for each removal option. These numbers indicate the chance of an individuals 

OE exposure while performing the specified activity. 

4 Foot 
Removal 

Vehicling, 
Short Cut 

Hunting 1/111 0 I 0 I 0 
0 ff-Road 11237 1/252 I 1/94  I 1/944 

1/2,844 0 0 0 

Construction 

Table D-9. Probability of Individual Exposure for Landfill and Cornposting 
Areas 

Action Removal I Removal Removal 
112 1p2 I 115 M38 

I Area I No I Surface I 1 Foot I 4 Foot 1 

Hunting 
Short Cut 

1122 0 0 0 
117,063 0 0 0 

Table D-10. Probability of Individual Exposure for Pond Area 

Area No Surface I Foot 4 Foot 
Action Removal Removal Removal 

Child Plav 1/14 "l/3.5M 0 0 
Construction 1/5 1 I5 0 0 

Hiking, 1/21 0 0 0 
Hunting 1/10 0 0 0 

- 
Y 

Picnicking 11237 1/4.5M I 0 0 
0 f f - R d  ID37 0 0 
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Table D-1L Probability of Individual Exposure for Natural Brush/Forest A 

Table D-12. Probability of Individual Exposure for Natura1 BrushlForest 

I Vehicling I I I I I 

B 
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APPENDIX E 

ESTIMATION OF ORDNANCE REMAINING AT 
FORMER CAMP CROFT OOU6 

E. 1 ESTIMATION OF REMAINING ORDNANCE 

Table E-1 shows the estimated number of remaining ordnance items for each a m i  at 

These numbers were calculated using the land area, the former Camp Croft OOU6. 

estimated OE density, and percentage of OE on surface for each area. 

Table E-1. Estimated Remaining Ordnance at Former Camp Croft OOU6 

e 
E-2 
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APPENDIX F 

* 
COMPARATIVE RISK ASSESSMENT FOR FORMER CAMP CROFT 

OOU6 

The comparative risk results are injuryldeath projections based on the expected 

annual OE exposures as calculated by OECert. Table F- 1 and Table F-2 are the enhanced 

comparative risk lists. Table I;- 1 ranks the lists (both common and OE) according to the 

annual chance of Occurrence column. Table F-2 ranks the lists according to the 20 year 

injury and death estimate column. The primary hfference between the two tables is the 

population basis of the particular risk. Some of the common risks are based on a specific 

subset of the former Camp Croft population. Figure F- 1 shows a graphic representation of 

the 20 year injury and death rankings. Another method of comparison is shown in Figure 

F-2 by breaking out the comparative risk assessment by activities (recreational and 

occupational) expected to t>e performed at the site. 
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Table F.1. Cmapamdvt Risk Rsnktd by Clunce 

e 
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TmMt F-2. Compmmtive Risk Ranked by 4nry/Depth 
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CEKNC-ED-SY-T (lm) 25 Feb 97 

MEMORANDUM FOR Director, Ordnance and Explosives (OE) Team a 
SUBJECT: Sweep Efficiencies Used in Ordnance and Explosfves Cost 
Effectiveness R i s k  Tool (OECERT) 

1. The default sweep eff ic iencies  in OECERT are appropriate f o r  
traditional techniques which yield overall detection and removal 
rates of around 30% for the upper ten feet. 
technologies having much better detection rates are used, the 
default values in OECERT should be changed when'performing the  
site r i s k  assessment. 

When newer 

2. 
sweep efficiencies for each of t h e  depths required by OECERT, 
based on t he  overall detection rate for  the particular search 
technology used. 

The enclosure,provides a procedure for  estimating appropriate 

3 .  
determine the appropriate sweep efficiencies for each site r i s k  
assessment, based on the actual  site conditions and geophysical 
processes used. 

Project Managers should w o r k  with the i r  Technical Manager to 

4 .  Feel free to contact Dr. John Potter if you have comments or 

0 questions- 
'Orlglnal signed by 

E n c l  

CF: 
ED-SY -T Read/Pot t e r  

Rmald  R. Leino - 
RONALD R. L E I N ,  P , E .  
Director of Engineering 

f lp  ' FANNING, ED-SY-0 

ED-SY-T 



A meaningful site risk 8sserrmtni requires an tstimart of UXO dcnsiry as a function ofdrgth: 
The quantiahT wdultma of mponrt alternatives involving rcmovat a:ri\.itits r e q u k r  an csumatt of 
the e 5 ~ t i v ~ c s s  of a proposed rcrnm.al a:tivity at reducing thar density, again ~ i t h  rcspc:t to Bcpch. The 
current wmoti of OECERT uses sweep cfticiuLcies txprtssed as a ptrccntage of UXO rtmovtd. These 
eficicncits arc applied to UXO densities at the surface and in si? dmrete depth hands. Tlu bands are 0-1 
foot. 1-2 fca, 2-3 feet, 4 4  fee!, 6-8 f e ~  and 8-10 feet. Unfo&ately. most data on the ~Keeriventss of 
various LXO dcttnion technologies dtscribt only rht overall effectiveness for the entire dcprli m~:t ustd 
in the panidar  test. Thh effectiveness is usually expressed 2s a prvbabiliv of dettcucc. Pi. 

bands. basd on B single o\*eraIl Fd and a few assumpions abut the nahuc of weep efficiency as a 
function of depth. The \..alae for Pd can be taken from any demonstration or prove DUX wherc !he six 
codtiom, UXO, technology, system employment and data aitatysis process are reasonably siniilat to 

those anticipated for the removaI mion.  
n e  assumptions used here arc: 

1. The sum of nwep effieienciu by deprh for all deprh bands Mill bt thc mwall s w c p  cfficitncv, Pd. 
2. S\vctp efficiency falls off smoothly r\%h dcyth. firn at an increasing rate, and thcn kreasiog 
as).mptarically to zero at o large depth. 
3, Surficc s w c p  cfkkncy will be 100%. 
4. The sweep efficiency ai 10 feet is a s d l .  fL& vdut. r, related to the overaII sweep :%cicnq. 

@ 

The method dcscribcd hue can be used to cstirnatt reasonable sweep cfficiuiclts for these deph 

This esriination prxedrs-e is bas:: n a  a rciaio::s!np hmr-ee!~ eEc tmq-  ana dz~Lq oit'ne farm 

where t is the-sweep a c i e n q  and d is thc d&. The eficicncy i n  any degth band from x to 1 fwi is 
e = f(di 

thcn gl\'C.cn by 
e' = jf(dj2d 

evaluated bctwtcn s and y. Funhermore, from the aanptions a b o \ : c .  e = f(0) = 100%. and e' mr;;luaied 
from 0 to cc must bc Pet. 

To s a t i e  assumptions 2 and 3,  a b l e ,  KC wI11 take for f(d! an exponential equation oftllr form . 
e = A exp (d cxp B) 

where A and 3 are parameters that satisf;v the b s u d a ~  conddons given 
Asmumylion 3 is automatically satisfied for all A and 8: since e = 1 for d = 0.  Assumption 2  ill kc 
satisfitd for a farnily of c;rrthl choices of A r?rd B. Assrurip:Ion,r I and 4 arc ntfficient for a ~ q 1 . c  
solulion if r is defined. No data exist to fix r frcn a p c t f m ~ e n c ~ ,  pcrspwivc. Howmcr. r car1 be fixed 
from P requirements perspxtive. Iu [he c ~ t - c n t  ircp!cmentalion of OECERT, no risk is as;'rgncd 10 LXO 
bcloiv IO fz:. since mic ipa rzd  5x: la? cses . z e  :qxxe2 !z prodace no w ; p o ~ c s  23: LXO rke-xcr 
that1 10 feet. Sirice M'C are thus &sinrercs::d 11: LRO dcreclio:: and removal k l o w  10 f:::, we can t A e  
dit csumartd d5cienc). IO bc small, say less bar, 1%. 

Unique solutions can now k generatd for sweep cffrcicnq as a funCti011 of dzpth, at an:/ overall 
(average) Pi. Efficiencies for spmfic depih bands. such as 1 -I feet, can k generated b- intcgrauos of the 
pmicular soluuon ever the ititerva1. Effidencies can also bt tniniatcd by simpiy averaghg the ~'3111~s of 
the solutions at the end poinrs of the intervals. The h e r  technique has beet1 us4 to produce tht 
folIorving rablc of solutions. 

Pr (avcraec_l Surface 0-1 feel 1-2 fter 2 4  fttt 4 4  feet 6-8 feet 8-10 feet 

asruniprions 1 arld 4, 

Percent Sweep Efkienq 

5 !I 100 IO0 97 83 49 16 3 
60 100 IO0 100 94 71 50 5 
65 100 1 00 100 97 81 40 7 
70 100 100 100 99 s9 51  IO 
73 100 100 100 100 95 66 I4 

1L'n 98 80 22 
91  - +  

80 100 100 i OQ 
85 100 109 I :3 I C 3  - -  .. 

http://gl\'C.cn
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3 
Quality Conformance Inspection (QCl) Record 

UXB international, Inc. 

/ I  
Date: 3/16  173 Time: Contract Number: 

Delivery Order Number: 3.206 00 Location : OOUb 

1. Work Plan Reference: S&cr;rarG/ 4 

I I. Activity InspectWReinspected: (List by task; grid number and assigned team; coordinates 
or des crption) 

a l l ?  s 3di 

~ -~ -_ 

111. QCI Results: r 
I 

t 
IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



4 
I f  

Date: 2//6/43- Time: Contract Number: I 

I. work Pian Reference: se~.r;ralt/ 4 

II. Activity Inspected/Aeinspected: (List by task: grid number and assigned team; coordinates 
or description) 

6 X r D S  4 a  

Ill. QCI Results: S r  

IV. Corrective Actions Recommended (to inctude controls to prevent recurrence): 

I 



-a 

- I  -- 

/ I  
Date: A// O / w -  Time: Contract Number: - 

II. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

mrD& .5 C* 

ill. QCI Results: 

~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

r - -  r ,I 

9f UXO SupenrisodProject Manager 
.. 

Q$l Team Leader 



c 

c 

I 

Quality Conformance Inspection (QCI) Record 

UXB International, Inc. 

1 L 
Date: > \ [ b l y  1 + Time: Contract Number: 

I I 

t I 
I 

I!. Activity InspectedReinspected: (f jst by task: @id number and assigned team; coordinates 1 
or description) fl 

a r D  * 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 1 

I-=-WrtutIhRnknbrirl.dOnlW~olmb V. Signfturefi md will t.k. 00- .eDiolu fir -1. 



Quality COnfOmMtnCe Inspection (QCl) Record 

UXB International. Inc. 

II 

I 

1 L 
Date: XI d / y +  Time: Contract Number: 

, 

1 
1 

II. Activity Inspeeted/Reinspected: (List by task; gffd number and assigned team; coordinates I 
or description) 

m I D s  7 

I I 
I t 

- 

Ill. QCI Results: 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



- '  I 

Quality Confomance Inspection (QCI) Record 

I 
UXB International, he. 

f 
Date: 211 dl4  7 Time: Contract Number: 1 

I. Work Plan Reference: ~ & C T ; I O ~  & 
I I 

I II. Activity InspectedlReinspected: (f is1 by task; grid number and assigned team; cmdinates 

111. QCI Resu!ts: as+?-- 

~- 

W .  Corrective Actions Recommended (to include controls to prevent recurrence): 

Qcf Team Leader s% uxo Supenrisor/Project Manager 



Quslity Conformance Inspection (Qcl) Record 

UXB International, Inc. 

Date: z 4 W-, 9 7 Time: \4bL Contract Number: 

Delivery Order Number: 7 2 c w ,  OG3, bcation: Co, CctCA 

Personnel Involved: a. G r c 1 5  

1. Work Plan Reference: T e n  t 1 T . n  4 

I I. Activity InspectedlReinspected: (fist by task; grid number and assigned team; coordiflates 
or description) C c., ,I -* 9 * Cc*+-cr 

Ill. QCI Results: Sa+ 

~~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I % 



b 

Date: 74 Gk, 97 Time: ;d& Contract Number: 

Delivery Order Number: 7 2 n h  rmZ Location: &. C ~ C .  Ck 

Personnel Involved: d. OsL*c--. 3 . F c c r t s  

1. Work Plan Reference: s t  L 1r. -  4 

: 
II .  Activity InspeetedlReinspected: (List by task; grid number and assigned team; coordinates 

or description) (,+:,E In P r - - C c F  

Ill. QCI Results: s-t 

IV. Corrective Actions Recommended (to include controts to prevent recurrence): 



Quality Confom8nce Inspection (QCl) Record 

UXB International. Inc. 

Date: 2 4  Gc 97 Time: I.(& Contract Number: 

Delivery Order Number: 72cb (yo2 Loeation: t=- ~c CCb 

Personnel Involved: t 1. b s t a c l u  314 <cr :: 

1. Work Plan Reference: ~ c r ,  4 : c . n  4 

I I. Activity InspectedlReinspected: (fist by task; grid number and assigned team; coordinates 
or description) Gri A * 1 1 C C V L T  

111. QCI Results: SAt 

~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCt) Record 

UXB International, Inc. 

Date: J U  F;;B 97 Time: qm? Contraci Number: 

11. Aetivity InspectWReinspected: (fist by task; grid number and assigned team: coordinates 
or description) r,; ;,I * 17 Pr,kr 

111. QCI Resutts: 

IV. Corrective Aetions Recommended (to include controls to prevent recurrence): 



13 
Quality Conformsnee Inspection (QCI) Record 

UXB International, lnc. 

/ 

Date: 5#6 9 ? Time: Contract Number: 

I. Work Plan Reference: S&CrraX/ 4 

I I. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

G x r D  & /3 /C/u 

111. 

IV. Corrective Actions Recommended (to include controls to prevent recurrence}: 



-- I 

Quality Conformance Inspection (QCI) Recotd 

I 
UX8 International. Inc. 

Time: Contract Number: 

1 

I .  Work Plan Reference: s€Cnurc /  4 

I I  . Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinates 
or description) 

6 X r D  S 151 NE 

I I 

tv. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Recotd 

UXB International, Inc. 

f l  
Date: 9 l /4 lY? Time: Contract Number: 

I 
i 

II. Actiwty InspectedlReinspeeted: (List by task; grid number and assigned team; codrdinates 
or description) 

a m  ?f- S€ 

I 1 

I I 

IV. Correaive Actions Recommended (to include controls to prevent recurrence): 



c 

Quality Conformance inspection (QCI) Record 

UXB Incernauonal, Inc. 

I I  

Date: J / / d / q 3 .  I Time: Contract Number: I 

I. Work Plan Reference: s&Crrad  4 

1 I I .  Activity 1nspectedlReinspected: (List by task; grid number and assigned team: coordinates 

111. QCI Results: 3~ 

I 
I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Recor 

UXB International. Inc. 

I J  

Time: Contract Number: 

I. Work Plan Reference: l % C n d  & 

I I I. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 

111. QCI Results: 2 7  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

~~ 

I .dmowlrdgl Ih*t I haw k.n brirwon U u  -0fIhi. 
M d  d t.k. *ebonr (r -1. 

Sr. lh SupervisorlProject Manager 



Quality Conformance Inspection (QCI) Record 

UXB International, Inc. 

/ I  
Date: 2 I ,  /[d/4* Time: Contract Number: 

1 
II. Activity InspectedlReinspeeted: (List by task; @id number and assigned team; CwMinates 

or description) 

m r D &  /7 S€ 

I 111. QCI Results: 

1 I 

IV, Corrective Actions Recommended (to inctude controls to prevent recurrence): 



-4 

:I 

Quality Conformance Inspection (QCl) Record 

UXB International, Inc. 

/ 1 -  
Date: $I b ! Y ?  Time: Contract Numbr: I 

1. Work Plan Reference: ~ ~ E C r / a d  4 
I 

II. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 
or description] 

G X r D  20 S E  

I 1 
Ill. QCI Results: *T 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

QCI Tdam Leader Sr.dX0 Supervisor/Projeet Manager I 



Quality Conformance Inspection (QCI) Recard 

UXB Internauonei. Inc. 

I Date: /4/7 ? Time: Contract Number: 

I .  Work Plan Reference: s&CVa,d  d 

1 I. Activity Inspected/Reinspected: (List by task; grid number and assigned ream; coordinates 
or description) 

a r D &  HAW 

I l l .  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

- 
L 

&em Leader Sr. &O SupervisoriProject Manager 
- 

UIBkrmObrXlDOo 



-I 

:a 

Quality Conformance Inspection (QCI) Record 

UXB International, Inc. 

Date: 7 a a Y+ Time: Contract Number: 

Delivery Order Number: 7.206 002 Location w a F 7 -  O O U b  

I II. Activity I nspected/Reinspected: (List by task; grid number and assigned team; coordinates 

I 

-. 

111. QCI Results: S T  1 

1 
IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



--- 1.  

Quality Conformance lnspectlon (QCI) Recotd 
1 

UXEl International, Inc. 

- 

Date: ? &z Y f i  Time: Contract Number: I 

C I 

-1 I .  Work Plan Reference: S&Cnalc/ 4 

II. Activity 1nspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

e l l ? *  a d  € 

I 

111. QCI Results: 3 7 7 -  

IV. Corrective Actions Recommended (to include COntdS to prevent recurrence): 



-I 

:d 

Date: 3 77 Time: Contract Number: 

I. Work Plan Reference: 5&Cnad d I 

II. Activity Inspected/Reinspected: (fist by task; grid number and assigned team; coordinates I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



QU8fity Conformance Inspection (QCl) Record 

UXB International, Inc. I 

Date: x-, FA, -7 lime: 14m. Contract Number: 

Delivery Order Number. 7 7 n c p  I fiP.3 Location: P I S  C ‘ q c  c+ 
Personnel Involved: S ICnCm.  I \ : 

1. Work Plan Refererice: 5 C L  n 4 

II .  Activity hspeeteUReinspd: (List by task; grid number and assigned team; coordinates 
or description) 0 -&7y 

If I QCt Results: 5& 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



-4 

- 4  

Quality Conformance Inspection (QCl) Record 

UXB International. Inc. 

Date: Time: Contract Number: 

Delivery 0 rde r N urn ber: Z206.002 location: w&f-T  OOUb 

Personnel Invoived: %a 4&/& -J& *&o 

I. Work Plan Reference: S&CnaA/ & 

11. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

em & :?8AE 

111. QCI Results: * r5k-M & 

IV. Corrective Actions Re~Omm8nded (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCl) Record 

UXB International, Inc. 

Date: y? Time: Contract Number: 

I Personnel Involved: 4&/& -J& m& 
I. Work Plan ~eference: se~nacr/ 4 

II. Activity InspectedfReinspected: (Ljst by task; grid number and assigned team; coordjnares 
or description) 

e r D S  2+ m 
I 

I 
111. QCI Results: / aM@# 

IV. Corrective Aefions Recommended (to include controls to prevent recurrence): I 

. 
I 



a 

a 

1 

a 

II. Activity tnspectWReinspected: (List by task; grid number and assigned team; coordinates 
or description) 6 \- . I rp & .rr, rc&- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I - 



1 

Quality Confomance Inspection (QCI) Recor 

U S  International, Inc. 

Date: - 23- 99 Time: Contract Number: 

Personnel Involved: 

I .  Work Plan Reference: s & C n a d  & 

II. Activity tnspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

G m D  s ZY 5u 

IV. Corrective Actions Reco ded (to include contro~s to prevent recurrence): 



Quality Conformance Inspection (QCl) Record 

UXB lnternauonal, Inc. 

Date: 2 6 . A  9 7  Time: 1 c)&P. Contract Number: 

Delivery Order Number: 7 7- cl 1 * . I; ( ,7 Location: CQ r- rc a 
Personnel Involved: A . r-.. J, G r c ; ;  

I. Work Plan Reference: T*r c,crr 4 

I I 
II. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 

F - d  \;l or description) G r & I \  

IV. Corrective Actions Recommended (to include corrtrols to prevent recurrence): 



Quality Confomance Inspection (QCI) Record 

UX8 Inernstionel, he. (I 

Date: 2- Time: I 4 ma Contract Number: 

Delivery Order Number: 7 2 0 b .  a G z 

Personnel Involved: i. (\qk,hrn. \ \ F m : 5  

Location: P . n  c 'CCCd 

1. Work Plan Reference: qrr.+ ,?. 4 
~- 

II. Activity InspeetedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) G;r;d * ? , I  

Ill. QCI Results: r.& 

I 
IV. Corrective Actions Recommended (to include controb to prevent recurrence): 



34 

a 

(I 

- 

a 

Date: ik F r b  47 Time: a'tm Contract Number: 

Delivery Order Number: 9 I". I p> Location: C' n c r a -  

Personnel Involved: \\ (> f , G , r . C e  , k , t c r : :  s r l  

I 
I 

I!. Activity InspectedlReinspeeted: (List by task; grid number and assigned team; coordinates 
or description) t? r ; A  * 74 

111. QCI Results: Y F h  + 

IV. Corrective Actions Recommended (to indude controls to pmveni recurrence): 



53 

Date: L b  F'A. 97 Time: r ? l q a  Contract Number: 

I I. Activity InspeetedlReinspected: (List by task: grid number and assigned team; coordinates 
or description) A r , r t r  = 71 

~ ~ 

111. QC1 Results: *+ 
I 

3 A ,  $ 5  5m*\l c CCL 

J 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

QCI %!keader SdUXO Supenrisor/Project Manager I 



a 

4 

Date: 2 b  G L  -77 Time: CffTc Contract NurnWr: 

II. Activity InspectedIReinspected: (List by task; grid number and assigned team; coordinates 
or description) r3rr(StL** a b  

Ill.  QCI Results: 7L* 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCf) Record 

uxE3 International. Inc. I 

Delivery Order Numbet: 7 2 G i c  Cc?2 Location: CQ C c J &  

Personnel Involved: i. , , I .  Grr,: 

t 4 & ' a m - .  4 1. Work Plan Reference: F 

I I .  Activity InspectedReinspected: (List by task; grid number and assigned team: cmdmates 

111. QCI Results: c;4+ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



a 

4 

1. Work Plan Reference: 5&&clk q 

11. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinafes 
or description) p7 r .  . &  e 7q &AT4 

111. QCt Results: s& 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

1 QChdnleader  Sr.Jh0 SupenrisodProject Manager I 



37 

Quality Conformance Inspection (QCI) Record 

UXB In~mationsl. he. 

H. Activity InspeetedlReinsp: (fist by task; grid number and assigned team; cmminates 
or description) <,*;A * 77 Pd& r 

I l l .  QC1 Results: t;=+ 

~ ~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Recon 

UXB International, Inc. 

I 

111. QCI Results: -4- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



I 

L 

Quality Conformance Inspection (QCl) Record 

UX8 International, Inc. 1 

Delivery Order Number: '7 2c k I 06 1 Location: c D c c r . c l k  

Personnel Involved: &>e?-, a. Fcw.5 

I. Work Plan Reference: 

I 

T~~ 4,:- ci 

I t .  Activity InspeetedIReinspected: (List by task: grid number and assiged team; coordinates 
or description) G \- : A t.9 C+&C 

H I .  QCI Results: 7 ,+ 

~ ~ ~ 

tV. Corrective Actions Recommended (to include controh to prevent recurrence): 



t /  
Date: 21/41 Y 3  Time: Contract Number: 

I 1 I. Work Plan Reference: S&CnaA/  4 

1 
1 II. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinates I 

or description) 
6 x i D  S E  

111. QCI Resutts: I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I- ollt I hm b.n brirkdon mo rrrJtlofhi.  
-and will retionr (# nc*uuy). - 

/? - 
&I Team Leader SrhXO SupewisorlProject Manager 

KBfwm~1.0020 



Quaftty Conformance Inspection (QCI) Record 
I 

UXB lnternationaf, Inc. 

/ I  I Date: 3/Iq/W Time: Contract Numbar: 1 

1. Work Plan Reference: S&Cnod 4 
L I 
I I 

11. Activity InspectedReinspeeted: (List by task; grid number and sssigned team; coordinates I 
or description 

I I 
I 

- 

111. QCI Results: S T  I 

- 
tV. Corrective Actions Recommended (to include controls to prevent recurrence): 



f I  1 Date: 3/1#!4? Time: Contract Number: 

I Delivery Order Number: 7.206.ooz tocat ion: W a F r  m u d  

II. Activity I nspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or descrip r i m )  

m r D ?  +Jw 

- 
111. QCI Results: S T  

~~ - 

IV. Corrective Actions Recommended (to include controis to prevent recurrence): 



7 ' J  

Quality Conformance Inspection (QCI) Record 

UXB fnternational. he. 

Date: 3 - 14 -9 3 Time: Contract Number: 

Delivery Order Number: 7266 O0 2 Location: W a F T  OOUb 

Personnel Involved: %a.p,Lv.. -JM m&7 

1. Work Plan Reference: s & C r r a d  4 

II. Activity 1nspectedlReinspected: (list by task Qrid number and assigned team; cootdinattes 
or description) 

a l l ?  & *NE 

1 

111. QCI Results: 3kT 

~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc.- 

/ I  
Date: a/ /d4? Time: Contract Number: 

Delivery Order Number: 7206 . 00 2 Location: WmFr O o U b  

I. Work Plan Reference: x€Cnad 4 
I 
I 

II. Activity InspectedlReinspected: (List by task: grid number and assigned team; coordinates 
or description) 

! I I .  QCI Results: 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc. - 

/ I  
Date: ZJ/ d/yF Time: Contract Number: I 

Personnel invoived: 

I. w o k  Plan Reference: 5ecrrad 4 
r 

I I. Activity InspeciedlReinspected: (List by task; grid number and assigned team; coordinates 

d 

111. QCI Resutts: S& i- 

I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance inspection (QCI) Record 

UXB International, Inc. 

I /  
Date: 21 lOl4;c Time: Contract Number: 

I I. Work Plan Reference: S . & C n a d  4 

II. Activity InspectedReinspeeted: (fist by task; grid number and assigned team: coordinates 
or description) 

111. QCI Results: 

IV. Corrective Actions Recommended (to include controls to prevent recurrence}: 



Quality Conformance lnspectlon (QC1) R e m  

UXB International, Inc. 

If. Activity lnspectedmeinspected: (List by task: grid number and assigned team: coardinates 
or description) G .- :r! a 4 7 ('e-4 c r  

Ill. QCI Results: ,s,+ 

~ ~- 

1V. Corrective Actions Recommended (to inciude controts to prevent recurrence): 



Quality Conformance inspection (QCI) Record 

UXB tnternational. Inc. 

1 1  
Date: s h  o/q> Time: Contract Number: i 

I /  1 Delivery Order Number: 7266 oo 2 Locat ion: 

1. Work Plan Reference: S&CnaA/ 4 

I I. Activity Inspected/Reinspecied: (List by task; grid number and assigned team; coordinates 

111. QCI Results: 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



e 

1 

- 

Quality Conformance Inspection (QCI) Recard 

UXB International. Inc. - 

L /%=-A 
‘Sr. d o  SupewisorlProject Manager - -  

I -  

Date: &// d l l y r  Time: Contract Number: 1 

’ I. Work Plan Reference: S & C n b d  4 

II. Activity InspectedlReinspecied: (list by task; grid number and assigned team: coordinates 
or description) 

6xrb & 

111. QC1 Results: 

IV. Corrective Actions Recommended {to include controls to prevent recurrence): 

~dtnowkdg.IMLh.mknbrilM#rUW~olUlh 
-n MdwY1 t.lu #rmelirn &am$ (1nawuy). V. Sign ture P - 8  - 



Quality Conformance lnspeetion (QCl) Record 

UXB Inernationat, Inc. - 

Date: 2 //a/$+ Time: Contract Number: 

1. Work Ptan Reference: S&C77d 4 

II. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

111. QCI Results: 

~. ~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

1 

I- I 



I 

Quality Conformance lnspectlon (QCl) Record 

I 
UXB International, Inc. - 

Date: Time: Contract Number: I 

Personnel Involved: SU4&/.& -J& *&o I 
I I .  Work Plan Reference: st€CnaA/ 

1 II. Activity InspectedlReinspmed: (Lisf by task: grid number and assigned team; coordinates 
or description) 

e l l ?  & 5 1  c m  

111. QCI Results: * 

I I 
IV. Corrective Actions Recommended (to include controls to prevent recurrence): 1 



/ I *  
Date: 3 1  d [Yjb Time: Contract Number: 

Personnel Invoived: 5za4&L-& -& I 
I 

I i 

I I. Work Plan Reference: S&CVUlt/ 

1 
11. Activity InspectedlReinspeeted: (List by task; grid number and assigned team; coordinates 

or description) I 

e r D &  5 4 M  

111. QCI Results: I 
fin 6- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Date: 24 G L  9 7 Time: i d -  Contract Number: 

~ 

II. Activity InspeetedIReinspected: (fist by task: grid numbet and assigned team; coordinates 
ordescription) f4 ?id e T X  C , - k F  

I 
1 

111. QCI Results: sc: + 

IV. Corrective Actions Recommended (io include Controls to prevent recurrence): I 

I 



Quality Conformance Inspection (QCI) Record 

UXE! hcemational. Inc. 

~ 

Date: 2 kt 3 7  Time: I L/C% Contract Number: 

Delivery Order Number: 1 20 b wJ2 Location: CP . Cr.Ck 

Personnel Involved: A ,  6% .Is* P Y  J .  F<<P;< 

1. Work Plan Reference: <*$..L46 *c Ll i 
I!. Activity InspectedReinspected: (List by task: grid number and assigned team; coordinates 

or description) P , c :  2, -e 7 l e  C < - & e  

Ill. QCI Results: 5e t 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



II. Activity tnspectedlReinspected: (List by task; grid number and assigned team; cooro'inates 
or description) c3,.:(b * q 7  C&< 

~~ ~~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB International. he.. 

1 

1 1  
Date: / / Z 4 / m -  Time: Contract Number: 

Delivery Order Number: 7.206.002 Location: w#c&i- O O U b  

Personnel Involved: SU&&/& -& 7 m k o  

I .  Work Plan Reference: s & c ~ ~ A /  4 

.I 

111. QCI Results: s= 

*w & 

I 

1 I I. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 

b 

dl Team Leader S r d X O  Supervisor/Project Manager - -  



c 

Quality Conformance inspection (QCI) Record 
1 

Uxa tnternetionaf, he.- 

Time: Contract Number: 

I. Work Plan Reference: sec716d 4 

II. Activity tnspected/Reinspected: (List by task; grid number and assigned team; coordinates 
or description) 

mrDS 5 F  s 

111. QCt Results: *T- 

I 

I I 
I I 

IV. Corrective Actions R mended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB International. tnc. 

I 

I I. Activity InspectedlReinspected: (Lisf by task; grid number and assigned team; coodjnares 
or description) 

T 

1 

/ /  
Date: / f z P I Y 3  Time: Contract Number: I 

111. QCI Results: x 

I ’  I Delivery Order Number: 7206.002 Location: 

IV. Corrective Actions RecQpllnended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCf) Record 

57 

UX8 International he. - 

1 / 
Date: / M / W  Time: Contract Number: 1 

1. Work Plan Reference: s&C71ax/ 4 
~ 

II. Activity InspectedReinspected: ( U f  by task; grid number and assigned team; coordinates 1 
or description) 

G j 3 r D S  59 

I 

I 
Ill.  QCI Results: *T 

IV. Corrective Actions peeommended (to include controls to prevent recurrence): I 

I 

QCVfearn Leader ~ U X O  supewisor/Project Manager 



Quality Conformance Inspection (QCl) Record 

UXa Inmrnational, Inc: 

I / 
Time: Contract Numbr: 

1. Work Plan Reference: S i C 7 7 d d  4 

1 I I, Activity t nspected/Reinspected: (List by task; grid number and assigned team; coordinates 
or description) 

G X I D S  6 2 3  

I 
a 

111. QCi Results: d;+r 

s r n  
IV. Corrective Actions (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB Intemationel. tnc. 1 

Date: 3it G k  97 lime: n4m Contract Numbr: 

Detivery Order Number: 7 7  PI k ,  C C ' L  Location: C s3 CCG C b  

11, Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or descrtpfion) G I ; .,t * c- \ c.*,37< . 

jll.  QCI Results: 

1V. Corrective Actions Recommended (to include controls to prevent recurrence): 



C y  

a 
Quality Conformance Inspection (QCl) Record 

Uxa hternational, Inc. 

Date: K G C  2 97 Time: I qaC: Contract Number: 

II. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 
or description] C-, . ,a * cr 4 c d k f  

111. QCI Results: 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (OC1) Record 

Date: I k F c b .  q t  Time: 69 c ' s l r  Contract Number: 

II. Activity InspectedlReinspected: (List by task; @id number and assigned team; coo~in8tes 
or description) [L I A e ~3 r ,,A, 

1V. Corrective Actions Recommended (to include controts to prevent recurrence): 

D 

B 

B 



Quality Conformance Inspection (QCI) Record 

UXB International. he.. 

Date: !- 23- y f  Time: Contract Number: 

Delivery Order Number: ’gLZo6.ooZ Location: C W  &F7- o O U 6  
f . 

I 

1 I 1. Work Plan Reference: 5&CVdrC/ 4 

I I. Activity InspectedReinspeeted: (List by task; grid number and assigned team; coordinates 

IV. Corrective Aeti s Recommended (to include controls to prevent recurrence}: flit 



Quality Confomance Inspection (QCl) Record 

UXB fnternauonal, he. - 

Date: i -23-9F Time: Contract Number: 1 

I 
I 

11. Activrty InspeetedlReinspeeted: (f isf by task; grid number and assigned team; coordinates 

~ .~ 

111. QCI Results: #5&7G,W 
/ 

&A &f%G 

Recommended {to include controls to prevent recurrence): IV. Corrective 

- 



Quality Conformance Inspection (QCI) Record 

UXB International. inc: 

/ I 

Date: 1 /z ?/yF Time: Contract Number: 

Delivery Order Number: 7266.00 z Location : L%&&FT Ooff 6 
Person ne I 1 n vo 1 ved : 5LcakW -J /H 7wku 

I. Work Plan Reference: S&C77oA/ 4 i 

Delivery Order Number: 7266.00 z Location : L%&&FT Ooff 6 
Person ne I 1 n vo 1 ved : 7wku 

I. Work Plan Reference: S&C77oA/ 4 i 

I 
11. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 

or description) 
t;B -E 

-, 

111. QCI Results: 5 IT& n,+ 
/ 

/A! i ' &d& && db'& 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



- 

a 

- I  

Quality Conformance lnspoction (QCI) Recor 

UXB International. Inc.-- 

I Date: i- 23-5'7 Time: Contract Number: 

I Delivery Order Number: T Z U 6  0 0  Location: W d&T 

II. Activity Inspected/Reinspected: (List by task: grid number and assigned team; coordinates 

~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



~ 

Date: 3- 14- 43. Time: Contract Number: 

I 
II. Activity InspectedlReinspected: (List by task; grid number and assigned ream; coordinates 

or description) 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

OCt Tdam Leader Sr. d X 0  SuwnrisodPraiect Manaoer 



IC1 
Quality Conformance Inspection (QCI) Recor 

I /  

Date: .3!iq/q 3- Time: Contract Number: 

II. Activity InspectWReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

6 K r D  s 6 Y 5 u  

111. QCI Results: s7- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quatity Conformance Inspection (QCI) Record 

UXB International, Inc: 

Date: ,$ 4 -$+ Time: Contract Number: 

Delivery Order Number: 7206 . 00 Locat ion: w&T OOUb 

I. Work Plan Reference: s&C77uA/ 4 

11. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinates 
or description) 

6xm& 3 2 w  

111. QCI Results: s r  

/#n S A L  &2% 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I h C l  Team Leader ~ U X O  Supewisor/Project Manager ..-- 



Quality Conformance Inspection (QCI) Record 
I 

UXS International. fnc. - 

Date: -2 - 14- Y? Time: Contract Number: 

Delivery Order Number: 3.206 9 o0 Location: W O o U b  

Personnel Involved: 5Zu 4&/& 4 4  rn& 
1. Work Plan Reference: r&CnaA/ 4 

II. Activity InspectedlReinspected: (list by task; grid number 8nd assigned team: coordinates 
or description) 

6 Z r D  de  31 A/c 

I 
h I fV, Corrective Actions Recommended (to include controls to prevent recurrence): 



Personnel I nvoived: 3 L L 4 & / &  -J& 7m& 
. I I 

I 1 I. Work Plan Reference: 5&C77ad 

I 
II, Activity 1nspectedlReinspeeted: (List by task; grid number and assigned feam; coordinates 

or description) 
GKrD & 76 

111. QCl Results: 5 t - r  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



73 

c 

- 

W 

- - '  I 

/ /  
Date: 31 WYF Time: Contract Number: 

I Delivery Order Number: 7206 00 2 Location: &&%K OOUb 

I. Work Plan Reference: S € C n a d  4 
I 

11. Activity InspeetedfReinspeeted: (List by task; grid number and assigned team; coordinates I 
or description} 

a r D S  7 3 JE 

Ill. QCI Results: 374F 

/ ## SGPM A#- 

~~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

~ 

QCI Tdam Leader SrdXO SuperVisodProject Manager 



~ 

Quality Conformance Inspection (QCI) Record 

UXB International. Inc. 

I 
1 

I II. Activity InspectedlReinspected: (list by task; grid number and assigned team; coordinates I 
or description) 

6 m D  =kc- 7S’M 

It/. QCI Resutts: 5-r 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

V. Signatures: n 

QdTeam Leader S d X O  SupewisotProject Manager 1 



Quality ConfOImnCe Inspectian (QCl) Record 

UXB International. Inc. - 

! /  
Time: Contract Number: /if/ 4 3 Date: 

I I 

1 Personnel Involved: 3 ,U4&f. .  - - J !  rn& I 
I 

1 I I .  Activity InspectedlReinspeeted: (List by task; grid number and assigned team; coordinates ’ 

111. QC! Results: A .  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

-- 
-- 

QCI ifearn Leader SrAfXO SupenrisodProjeet Manager 

&pams51- 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc. 

I. Work Plan Reference: S€CT.rad 4 

I I. Activity InspectedReinspected: (List by task; grid t ? U ~ ? b 8 1  and assigned team; coordinates 
or description] 

a m  ctf- ,% dL 

-4 

4 

I 

t !  
Date: NfW Y ? Time: Contract Number: 

I 
111. QCI Resutts: *7 

/ #K  A &- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 
I 

UXB International, Inc: 

/ I -  1 Date: 3/(s'/y1 Time: Contract Number: 1 
Delivery Order Number: 7 2 0 6 . m Z  Location: W a F T  0 0 U b  

Personnel Involved: 3 L L  4&/# -& 7 m k O  

I. Work Plan Reference: S&Cnalc/ 4 
I I 
1 II. Activity InspeetedlReinspected: (List by task; grid number and assigned team; cmt&& I 

or description) 

6 X r D  ?f- 74 du 

1 I l l .  QCI Results: 25-T 

I 
IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Date: ~h Fd. 97 Time: 5 9 . ~ ~ .  Contract Number: 

Delivery Order Number: 7 7 R c t t  f i f i  CI ' Lacation: c.0 CCECk 

f 1. Activity Inspected/Reinspected: (List by task; grid number and assigned team; cdordinates 
or description ) A * % 2 c*-Le 

I I I .  QCI Results: -i=+ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

International, Inc. I 

I 
b 

Date: 2k GL. 91 Time: c9Crr Contract Number: 

Delivery Order Number: -77 c-& >. c- e7 Location: C o C. tr. C k 

t I. Activity InspectedReinspected: (List by task; grid numb%r and assigned team; mdiinates 
or description) Ce L k c P-,? ,*\ -* 5 \ 

I 

lft. QCI Resutts: SA -+ 

I 

IV. Corrective Actions Recommended (to inctude controls to prevent recurrence): 



84 

Quality Conformance Inspection (QCI) Record 

UXB t nCer na t ion a I. I n c. 

Date: b F& 9 7 Time: oq L-Q Contract Number: 

Delivery Order Number: 'I 7 c cu r. . .  c .7 Location: C D C cc c"3 

Personnel Involved: \ I  (3 h0c,.4 I . F P  rr,-. 

1. Work Plan Reference: - c k i t h  

II. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates I 

tV, Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) R e m  

UXB lnm?rnationsl. he. 

1 
I t .  Activity Inspected(R8inspected: (List by task; grid number and assigned team; coordinates I 

. 
r 

H I .  QCI Results: 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): I 



Quality Conformance Inspection (QCI) Record 

UXEl In~ernstional, he. 

I Date: 2'; g . t  4 7 Time: ! c l d  Contract Number: 

C D  c I Delivery Order Number: '72 CL: , r . r  3 Location: r c 6 J  

- 
Personnel Involved: 1 . rk,.-r- , .. \ +<rr;; 

1. Work Plan Reference: %er- ! r .  rc L( 

If. Activity Inspected/Reinspected: If- ist by task; grid number and assigned team; coordinates 
(%rlA 4f {? or description) y(f1 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



~ 

I Date: ‘s’ GL. 9 7 Time: 14tm Contract Number: 

I Delivery Order Number: 7 3  i C .  r .  r 2 Location: ( ? c . c i c r &  

If. Activity tnspectWReinspecYed: (List by task; grid number and assigned tesm; coordinates 
or description) &..J * s s  r 

~~ 

111. QCt Results: 5 a3 

I 
2.7 b- 5 -H ! I  c,c, 4 

3 3 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCt) Record 

UXB International. I f f i .  

~ 

?7 Tine: t4m Contract Number: 

Personnel Involved: J ~ T c ,  rrcr  

I. Work Plan Reference: .i , r . . cI  4 

I 
I f .  Activity tnspected/Reinspected: (list by task; grid number and assigned team; mrdinates 

or description) Gi. ; r &  -& T 8 

111. QCI Results: sa+ 

.~ - 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

V. Signpysf, 

BFormS1- 

. . .. 



... .. . - 

11. Activity Inspeeted/Reinspected: (List by task; grid number and assigned team; coordinates 
or description) -ts -7 P p,& r 

\ 

Quality Conformance Inspection (QCl) Record 

4 
Uxa International, Inc. 

%A 111. QCI Results: 

I D;9 
3 

r 1 

4 

IV. Corrective Aciions Recommended (to include controls to prevent recurrence): 



Date: 6% 4/f Time: Contract Number: i 
Delivery Order Number: 7206 00 2 Location: W & F 7 -  O o U b  

Personnel Involved: 
1 

I .  Work Plan Reference: 5 1 C n a d  & I 
I 41. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates I 

or description) 
G m D  & YON4 I 

c 

111. QCI Results: s r  

tV. Corrective Actions Recommended (to include controls to prevent recurrence): 



4 Quality Conformance Inspection (QCI) Reco 

UXB International. fnc. 

Time: Contract Number: 

1. Work Ran Reference: S&Cnalt/ & 
I 

or description) 

mrD& r9 - 
I 

I l l .  QCl Results: 

IV. Corrective Actions Recommended (to inctude controls to prevent recurrence): 

.. 

-- 
.. 

QdTeam leader 'Sr. l k 3  Supervisor/Proje_et Manager 
_1 

-tr#lFomt-1m?o 



Quality Conformance Inspection (QCI) Recor 

UXB International. Inc. 

Date: HaV? Time: Contract Number: 

Personnel Involved: SLL 4fi.d -J& r n & O  

I. Work Plan Reference: S€CnaA/ 4 

I 1 1 .  Activity 1nspectedlReinspeeted: (List by task; grid number and assigned team; coordinates 

I 111. QCI Results: 

~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

- -  

I 

/ = S A  
Qg(T0am Leader sr. 60 Supervisor/Projm Manager 



c 

Quality Conformance Inspection (QCI) Recol 

UXB International. inc. 

I Date: u &S W Time: Contract Number: 

I I. Work Plan Reference: Secnad 4 
1 
1 II. Activity InspectedReinspected: (list by task; gn'd number and assigned team; coordinates 

or description) 
Y/N€ 

I 

I l l .  QCI Results: s7- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



..... 

Quality Conformance Inspection (QCl) Recot 

UXB Internatmnal, Inc. 

I Delivery Order Number: 7.266 . 00 Location: GtW oou 6 
Personnel 1 n voived: 

1. Work Ptan Reference: S&CVad 4 

I I. Activity Inspected/Reinspeeted: (Lisr by task; gn’d numbw and assigned team: coordinates 
or description] 

m r D &  Wx/ E 

Ill. 

IV. Corrective Actions Recommended (to indude controls to prevent recurrence): 

.- 

I mJ 1 hrw bn brl.#on ma mmlbotlCli. 
mdwill Irk. eo- *et#nr (il n#uuy). 

QCharn  Leader Sr. ldk0 Supervisor/Project Manager 



... 

93 

c ul Quality Conformance Inspection (OCl) Reco 

UX8 Internauonal. 1°C. 

Time: Contraci Number: 

I. Work Plan Reference: SeCnad 4 

II. Activity InspectedlReinspected: (fist by task; grid number and assigned ream; coordinates 
or description] 

GKrD S 93 5u 

~~ 

111. QCI Results: 

~- 

IV. Correctjve Actions Recommended (to include controls to prevent recurrence): 

1 1  Sr. d X 0  Supervisor/Propct Manager 



. 

c 4 

1 

I 

Quality Conformance Inspection (QCI) Recot 

UXB International, tnc. 

! / 

Data: ~ fl&/p r Time: Contract Number: 

I .  Work Plan Reference: 5&Cnax/ 4 

f l .  Activity InspectedlReinspected: (List by task; grid number and assigned team; codrdinates 

Ill. QCI Results: 

~ 

IV. Corrective Actions Recommended (to include controts to prevent recurrence): 

I-- mu t haw b m  bnkd on hr rru#lofmk V. Signatures: 
I A  



95 

1 Quality Conformance Inspection (GCI) Reco 

UXB international, he. 

Time: Contract Number: I 

I I 
I I I. Activity Inspecte#Reinspected: (list by task; grid number and assigned team; caordjnafes 1 

or description) 

a i l ?  #= $23- CTK 

'I  111. QCI Results: 

I IV. Corrective Actions Recomm8nded (to include controls to prevent recurrence): 

I 

I 



-a 

Quality Conformance Inspection (act) Record 

U X 8  International. Inc. 

Date: Time: Contract Number: 

Delivery Order Number: 7.20 6 00 tocation: w B # T  0 0 U b  

Personnel Involved: S&&/& -JH 7mb 

I. Work Plan Reference: s e c n a ~ /  4 

11. Activity InspeetedlAeinspected: (List by task; grid number and assigned team; Cmdinates 
or description) 

r n r D  * f l / C / k l  

111. QCI Results: s7- 

1V. Corrective Actions Recommended (to include controls to prevent recurrence): 



f 

Time: Contract Number: I 

Personnel Involved: 

I. Work Plan Reference: S&Cnact/ 4 
t I 

1 II. Activity InspeetedlReinspected: (fist by task; grid number and assigned team; C O O R ~ ~ & S  1 

I 

t 
111. QCI Results: ‘I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

- 
~ .dmo~~Ihwkmbr i l f .donnr I#u#oto l i r  

V. Signatures: / A  ~ m d r v i # ~ o o m c l i v , ~ ( i l n # w r y ) .  



Quality Conformance Inspection (QCI) Record 

UXB international. Inc. 

-I 

/ I  
Date: N 3 C W  Time: Contract Number: 

Delivery Order Number: 7206.002 Location: W mF7 OOUb 

Personnel 1 nvotved: %u4&.. -&& mtk-0 

1 1. Work Pian Reference: f&C71drc/ 

I I .  Activity InspectedReinspected: (fist by task; grid number and assigned team; codrdjnates 
or description) 

6 X r D  d= / a i  $220 

J 
- 

111. QCI Results: S T  

tV, Corrective Actions Recommended (to include controb to prevent recurrence): 

U 

1 v - t  hnnkn bnkdonmr-otnw 
irprcbon.ndwillIrk.#rmeDvl.-(ilw), 

S A X 0  SuperVisor/Projm Manager 
,-*k - 

QCI h a m  Leader 

' _  



. -  

1 Quality Confomance Inspection (QCI) Recor 

LJxE3 Internattonal. he. 
/ 1 .  

Date: 2/*/97 Time: Contract Number: 1 

1. Work Plan Reference: s&Cr;lalc/ 4 

II. Activity InspectedReinspected: (fist by task; grid number and assigned team; coordinates 
or description) 

6 X r D  * /& m 

Ill. QCI Results: s- 

tV, Go- Actions Recommended (to include contmts to prevent recutrenee): 

I I 



(I 

-4 

Quality Conformance Inspection (QCl) Record 

UXB tnternational, Inc. 

r /  1 Date: %?Q/43 Tim e: Contract Number: 

~ 

I. Work Plan Reference: f&crrad 4 
1 
I 

I I .  Activity lnspected/Reinspeeted: (List by task: grid number and assigned team; coordinates 
or description) 

/03 
4 

- 1 111. QCI Results: 5 F . r  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

4 

I.dmwkdg.Ih.ttnrW-bnkdOnIhn*rtElotIlli. 
w n  md WI lrlu OD- let#u (if -1. 

V. Sign tures: 

Qdi Team Leader 
r 

M'UXO Supewisor/Project Manager 
L I / & & L a b  



4 QuaIity Conformance lnspection (act) Reco 

UXB International, Inc. 

I 

/ / 
Date: i?&/43 Time: Contract Number: 

I 
IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I-lwl.dgl@wItwmknbri.kbonamfidtrdfIhi. 
md will Irk. rn- rebbnr (if -1. V. Signatures: 

, #  

Delivery Order Number: 7206 9 00 Location: W &T OOUb 

Personnel Involved: 5L4&4& -J& m f # o  

- 

I. Work Plan Reference: s€Cl7art/ 4 

II. Activity InspectedlReinspected: (1 ist by task; grid number and assigned team; cmrdinates 

dCl Team leader 'SriUXO SupewisorlProject Manager 

: 

a 

111. QCI Results: s7 

I 



Quality Conformance Inspection (QCl) Recorc 

UXB International. Inc. 

t r  
Date: 2h 4/97 Time: Contract Number: I 

I. Work Plan Reference: x&Cnad 4 
1 I 
I > 

II. Activity InspectedlReinspected: (List by task: grid number and assigned team; coordinates 
or description) 

m r D  s / L 5 U E  

I 

111. QCI Resutts: 57F-7- 

_ _  ~~ 

IV. Corrective Actions Recommended (to include controts to prevent recurrence): 

UCI Team Leader SrhXO SuperVisodProject Manager 1 



I Quality Confomance Inspection (QCl) Reco 

LlxB International. tnc. 

1 / 

Date: 3 / W  Y7 Time: Contract Number: 1 
Delivery Order Number: OU 2 -tion: C W  Q o U b  

Personnel Involved: zL&3/& -44 m & o  

-.I 

~ 

I. Work Ran Reference: s&C.r/aA/ 4 

II. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinates 
or description) 

6 x r D  s /OJJU 

HI. QCI Results: S r  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

f l  

QCI Team Leader Sr, d o  Sugenrisor/Project Manager 

I 
ulfeF#m*lAo20 ” I 



Quality Conformance Inspection (QCI) Record 

UXB hernational, Inc: 

11. Activity InspectedReinspected: (list by task; grid number and assigned team; coordinates 
or description) 

6x0 s / I  si 

I I 
111. QCI Results: 3%- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Y Quality Conformance Inspection (QCl) Reco 

UXB Internauonal, Inc. 

I ,  
Date: 3/ M Y 3  Time: Contract Number: 

Delivery Order Number: 7206 00  2 Location: W OOUb 

I. Work Plan Reference: S & C n a d  4 
I 
t 

I I .  Activity InspectecUReinspected: (List by task; grid number and assigned team; coordinates 
or description] 

a r D &  / UG S 

I 

I 
Ill. QCI Results: 

.~ 

IV. Corrective Actions Recommended (tu include controls to prevent recurrence): 

L I 

QdTeam Leader S d X O  Supewisor/Projeet Manager 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc. 

Date: LG. FCL 47 Time: ) 4m\ Contract Number: 

II. Activity InspectedReinspected: (fist by task; grid number and assigned team; coordinates 
or description) ~ , & l  * f ~1 CI Cc-k fl 

I 
~ 

~~ -~ 

IV. Corrective Actions Recommended (to include controls to prevenbcurrenee): 



Quatlty Conformance Inspection (QCl) Record 
I 

UX8 International. Inc. - 

Date: 31 /41/9# Time: Contract Number: 

1. Work Plan Reference: s&CnaA/ 4 
t 

II. Activity tnspeetedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

I I 

Ill. QCI Results: s+r 

IV, Corrective Actions Recommended (to include controls to prevent recurrence): 

1 &I Teah Leader Sr. VkO SupervisorlProject Manager 1 



Quality Conformance Inspection (QCI) Record 

UXE! International, Inc. 

Date: Time: I 4c5 Contract Number: 

Delivery Order Number: 72.oL;. co z Location: Cn (?re C& 

II. Activity InspectedlReinspected: (fist by task; grid number and assigned team; coordinates 
f 

"I or description ) c7#':A* \ \ \  c 4 A . C  

Ill. QCt Results: 4 

I 
I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance tnspectfon (QCI) Record 

uxE3 International, Inc. 

Date: FA. 91 Time: /+6Q Contract Number: 

Delivery Order Number: 720b~ eel. Location: C.D CrcL-+ 

J . b  C,O?hc , \ \  I G T r &  

I 

Personnel Involved: 

1. Work Plan Reference: q e r  ,\:e- 4 

II, Activity hSpectdRehSpect8d: (List by task; grid nlrmber and assigned team; emdinares 
or description) &:;&* \\(I C . C h + , .  

111. QCI Results: at. 

- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

*I’ 



t t  
Date: _2/sb/9? Time: Contract Number: 

Delivery Order Number: 7206 9 O0 2 Location: cfrrpp a F T  O O U b  

Personnel Involved: %&&M -& 7 W k u  

I. Work Plan Reference: Sknad 4 
I 

11. Activity InspectedlReinspected: (fist by task; grid number and assigned team; coordinates 
or d e s c r i p t i o n )  

Ill. QCI Results: s w  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

.. c I &I Team leader S r h O  SupenrisodProject Manager 



Quality Conformance Inspection (QCI) Record 

UXB tnternational. Inc. 

Date: ZL FeL 9 7 lime: w d  Contract Number: 

Delivery Order Number: 7 z o l u  c o 2  Location: P o  Crc ca 

Personnel Involved: 3 1 h k c -  . A Fcrr',r 

t. Work Plan Reference: 5 e r + : c r c  4 

It. Activity InspeetedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) c- : I LJ $ *  C c 

111. QCI Results: S-+ 

3 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



/ I  
Date: 3 / . / 4 ?  Time: Contract Number: 

Delivery Order Number: 7206 002 Location: G I W ~ ~ F T  b 

Personnel Involved: 5 L f k r / &  -J& m & o  

1. Work Plan Reference: 2%CTirg,d 4 
I I 
t 1 

11, Activity InspectedReinspeeted: (List by task; grid number and assigned team; coordinates 
or description) 

6 x i D . & =  /JJfe 

HI. QCI Results: T k .  

/#f l  M& Sd 

IV. Corrective Actions Recommended (to include contmis to prevent recurrence): 

Sr. VkO SupewisodProject Manager 
- 

QCI Team Leader 



r 

I 

Quelity Conformance Inspeetlon (QCl) Record 

4 uxE3 Imernationa!. Inc. - 

Date: ++W 3 Time: Contract Number: 

11. Activity Inspected/Reinspected: (List by task: grid number and assigned team; codrdinates 

I 

I' HI. QCI Results: 

IV. Corrective Aetions Recommended (to include controls to prevent recurrence): 



Date: ?/&/qF Time: Contract Number: 

Delivery Order Number: 7206 00 lo cation : c4fiu&r O O U b  

Personnel Involved: 5zu 4&& -& 7 m k O  

I .  Work Plan Reference: S'&CnaA;/ 4 

II. Activity InspectedlReinspeeted: (List by task; grid number and aSSiQn6d team; coordinates 
or description) 

HI. QCt Results: S T  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quafity Conformance Inspection (QCI) Recotd 

UXB International. tnc.. 

I 1 

Date: +/&/9$ Time: Contract Number: 

Delivery Order Number: 7266 oo Location: C W  a F f  o O U 6  

Personnel Involved: SU&&/b -& m&d 

I. Work Plan Reference: s & C n a d  4 

I I, Activity InspectedlReinspected: ( L k t  by task: grid number and aSSIgn8d team; coordinates 
or description) 

4 K I D  s 1323 su 

I 

I 111. QCI Results: 37 

* 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

1 QCI team Leader SrAXO SupenrisorlProject Manager I 
1 
w F w m s r R O O D  



Quality Conformance Inspection (QCI) Recor 

UXB tnternational, Inc: 

h 

1. Work Plan Reference: x&Cna,d 4 

1 I. Activity InspectedReinspected: (List by task: grid number and assigned team; cooro'inates 
or description) ,~ ~~ 

GxrD & 

111. QCI Results: 5r 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

1 
Lup.cbon m d  will I*k.w- - ( i f  -1. 

W I twa kn bnkd on Ihp r*u#l d Ihir V. Signatures: 1 

.- 

/ - A  
Sr. lkk0 SupenrisodProject Manager 

I 
QCI Team leader 



c 

c 

x 

Quality Conformance Inspection (QCI) Record 

UXB fnternattonal, Inc: 

t i  
Date: Time: Contract Number: 

I 

I II. Activity InspectedlReinspected: (fist by task; grid number and assigned team; coordinates 

111. QCI Results: s7- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



f /  
Date: M Y t  Time: Contract Number: / '  I 

Person ne1 1 nvofved: 
1 

I. Work Plan Reference: S&cnd 4 
I 

i 

II. Activity InspectedlReinspected: (fist by task; grid number and assigned team; coordinates I 
or description . 
QCI Results: 

IV. Corrective Actions Recommended (to include contmls to prevent recurrence): 



Time: Contract Number: 

I. Work Plan Reference: s € C n a d  & 

II. Activity InspectedReinspeeted: (list by task; grid number and assigned ?earn; coordinates 
or description) 

6 m D S  / a/ 2E 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

- 
d t  Team Leader Sr. 6x0 Supervisor/Project Manager 

WForm-1- 



. -. . . .- -. .. ... . . 

Quality Conformance Inspection (OC1) Record 

UXB International, tnc. . 

t f  

Date: 2 /mfW Time: Contract Numbr: 

I. Work Plan Reference: S&CTWlc/ 4 
I 
1 

II. Activity InspectedlReinspected: (List by task; grid number and assigned team; cmrdinates 
or description) 

r n r D  & /3#&.. , ,  

11. QCI Results: 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

t 



Quality Conformance Inspection (QCI) Recor 

UXB International, Inc. 

Date: A Lqf? Time: Contract Number: 

Delivery Order Number: 7.206 9 00 2 Location: W &#r mu6 
Personnel Involved: % 4&/. -JM 7 W k u  

I. Work Plan Reference: 5 € C n a d  4 

I!. Activity InspectedReinspected: (Ljst by task; grid number and assigned team; coordinates 
or description) \ 

6KrD* /DcGc/ /33/C/d 

~ 

111. QCI Results: S T  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

a 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc. - 

/ / 
Date: -A/ a /q? Time: Contract Number: 

11. Activity InspectedlReinspecied: (List by task; grid number and assigned team; coordinates 
or description) 

II. QCI Results: * 

IV. Corrective Actions Recommended (to inctude controls to prevent recurrence): 

QgI Team Leader Sr. dxo SupewisodProject Manager 

I 
Urn Mnn a 5 1 . m  



Quality Conformance Inspection (QCI) Record 

U X 6  Internauonal, he. ' 

h 

Ill. QCI Results: s r  

I / "  I Date: ,w/qq7 Time: Contract Number: I 

1 
II. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates f 

or description) 
-ID e /B5NiE 

QClfrearn Leader Sr.&fXO SupenrisodProject Manager 

I 
ummsimzo 



1 / 
Date: f/z W 7  Time: Contract Number: 

/ 

Delivery Order Number: 7206 00 2 Location: CIW O O U b  

I. work Pian Reference: ~cnalc /  4 

1 I. Activity 1nspectedlReinspected: (List by task; grid number and assigned team; coordinates 

I 

t 111 . QCl Resutts: 5 r 

IV. Corrective Acti s Recommended (to include controls io prevent recurrence): d 

QCf Team Leader S(L IX0 Supervisor/Project Manager , I  



Quality Conformance Inspection (QCI) Record 

UXB International. he. ' -  

I I 
Date: t/ 23\97 Time: Contract Number: I 
Delivery Order Number: 7206 . 0 0  Location: W 0 0 U 6  I 
Personnel I nvotved: 

I. Work Plan Reference: S€cnalc/ 4 
I 

II. Activity Inspected/Reinspected: (Lisf by f8Sk grid number 8nd assigned team; coordinates 
or description) 

6 m D  s /3ryfw 

111. QCI Results: s 7  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 
d/k 

- -  

I 
QCllfearn Leader & UXO SupenrisorlProiect Manager 1 



/34 

-- 

Quality Conformance Inspection (QCl) Record 

UXB International. Inc. . 

1 1 
Date //W 7 7 Time: Contract Number: 

Delivery Order Number: 7266.002 Location: W&K m u 6  

II. Activity Inspected/Reinspected: (fist by task; grid number and assigned team; coordinates 

I 

111. QCI Results: S T  

IV. Corrective Action Recommended (to include controls to prevent recurrence): 
d!& 

QCfleam Leader SdUXO Supervisor/Project Manager 1 



Quality Conformance Inspection (QCI) Record 

UXB International. tnc. 

I /  
Date: / /zd Y? Time: Contract Number: 

I I I 

1. Work Plan Reference: s & C n a d  4 

II. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coofdinates 
or description) 

m?rD* # 

I 
, 

111. QCI Results: 

IV. Corrective Actionsfiecornmended (to inctude controls to prevent recurrence): 
#/R- 

e 

e 

e 



Date: & i i 7  Time: Contract Number: 

Delivery Order Number: 7206 . 0 0  2 Locat ion: WG&r O O U b  

Personnel Involved: 

1. Work Plan Reference: S&CnaX/ 4 

Ii, Activity InspeetedReinspected: (List by task; grid number and assigned team; coordinates 

111. QCI Results: ST 

//ir S&t%& 

I 
1V. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

W International, Inc. - 

I Time: Contract Number: 

J . 
I. Work Plan Reference: Secstad 4 

1 
It . Activity InspectedReinspected: (List by task; grid number and assigned team; cbordinates 1 

or descrrptron) 

GXrD e /4l3/c/E 

1 
111. QCl Resutk: 

~~ 

tV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Date: ~b &k 47 Time: 14& Contract Number: 

Delivery Order Number: 7 2 ~ b  . CQZ Loation: c p 1 c rdc4 

Person ne1 t nvolved: 

I. Work Ptan Reference: 

r - ,  - 1. GCLr 

S A i <  A 4 

II. Activity InspectedlReinspected: (fist by task; grid number and assigned team; codrdimtes 
or description) C. - I C  1" 147 C4ALF 

Tee+ I 111. QCI Results: 

'1 I 

._ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance InspectIan (Qcl) Recod 

UXB International, Inc. - -  

I .  

Date: J D d 9 ?  Time: Contraci Number: I 

I. Work Plan Reference: S C ~ ~ A /  4 

II. Activity InspectedReinspected: (List by task; grid number and assigned team: coodinates I 

111. QCI Results: S r  
I 

tV. Corrective Actions Recommended (to include Controls to prevent recurrence): 



Quality Conformance Inspection (QCl) Record 

UXB International, Inc. 

I 1  

Date: 31 k / 4  7 Time: Contract Number: 
I I 

I 

I. Work Pian Reference: s&CnaA/ & 

I I. Activity InspectedlReinspected: (fist by fask; grid number and assigned team; coordinates 
or description) 

137 

I I 
t i .  QCI Results: s& r 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

Idmwvkdg. #at 1 hrw bnn bdkdon 1h0 r o d a o f  Ihia 
m n  md wit1 womebur -(if -). 

I 

dCl Team Leader Sr. UX6 SupervisodProject Manager 



I f  

Date: 2/&/4 7 Time: Contract Number: 

h 

1. Work Plan Reference: StC77ad 4 

IV. Corrective Actions Recommended (to include Controls to prevent recurrence): 

11. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

til. QCI Results: 5 r  



Quality Conformance Inspection (QCl) Record 

UXB lncernattonal. he: - 

r r  

Date: %b/q? Time: Contract Number: 

i 

Personnel Involved: 

1. Work Plan Reference: s.&Crra,d 4 
I 

II. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinafes 
or description) 

em / . /  Ne 

111. QCI Results: s 7  

IV. Corrective Aciions Recommended (to include controls to prevent recurrence): 

I 



Quality Conformance Inspection (QCI) ~ecord 
I 

Uxa Internattonal, Inc: . 

f l  
Date: 2!*/47 Time: Contract Number: 

Delivery Order Number: 3 2 6 6  00  Location: W m#r O o U b  

t. Work Plan Reference: s&CTIarC/ 4 

11. Activity InspectedlReinspected: (List by task: grid number and assigned team; coordinates 

- 

111. QCI Results: s7- 

IV. Corrective Actions Recommended (to include controis to preven? recurrence): 

&I Team Leader Sr. M O  SupewisodProject Manager 



Quality Conformance Inspection (QCI) Record 

UXB Inremational. Inc:- 

J / 

Date: -#%/ q? Time: Contract Number: 
I 

Delivery Order Number: 7206 . 00 2 Location: & . . B F T  OOUb 

I. Work Ptan Reference: 51Cnad 4 

II. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

erTD /33J€ ,, 

Ill. QCI Results: 3K 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I I 
dCl Team Leader 

BFwmS1.OWO 



i 

-- I 

Quality Conformance Inspection (QCI) Record 

4 Uxe International, Inc: - 

f r  

Date: .,?/=/9~ Time: Contract Number: 

Personnel Involved: 3U&&/& 4 k . r  mfh 
1. Work Pian Reference: S&CValc/ 4 

II. Activity inspected/Reinspected: (List by task; grid number and assigned tmm; coordinates 
or description) 

G c r D  3f- /* a 

ilt. QCI Results: *T- 

I I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

el Team Leader Sr. LMO Supewisor/Project Manager I 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc. ’ 

f 

Date: 9Y.3dW Time: Contract Number: 1 
Delivery Order Number: 72u6 0 0  z Loeation: W 
Personnel Involved: I 

I 
i 

I. Work Plan Reference: S € C n a d  4 

I II. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinates 

IV. Corrective Actions Recommended (to include controts to prevent recurrence): 

. 



c 

c 

% 

Quality Conformance Inspection (QCI) Record 

UXB tnternauonsl, Inc: - 

/ I  
Date: 21 i W? Time: Contract Number: 

Delivery Order  umber: 7206 0 0  2 Location: W #aK O O U b  

Personnel Involved: 3&fi/& -J& mtt& 

I. wor)t Plan Reference: X ~ C T ~ ~ J  4L 

I I. Activity tnspected/Reinspecied: (List by task; grid number and assigned team; cmrdinates 
or description) 

6 x r D  s I57 de 

111. QCI Results: 

- 

IV. Corrective Aetions Recommended (to include controls to prevent recurrence): 

- I  1 QCI Tdm Leader WUXO Supenrisor/Project Manager - 

UXBFonn05l .W -. 



Quality Conformance Inspection (QCI) Record 

UX8 International. Inc: . 

Time: Contract N urn be r: Date: 

Delivery Order Number: 7266.oOz Location: WL%K OOUb 

Personnel t nvotved: 5L&5A -JM 7m& 

I. Work Plan Reference: S.&CnaIt/ & 

i 

1 I I. Activity t nspectedReinspected: (List by task; grid number and assigned team; coordinates I 
or description] 

6 x r D  ?f- /!f Sf 

111. QCl Results: 5w 

/&7- - s, 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

1 &Team Leader Sr(UX0 SupenrisodProject Manager 



Quality Conformance Inspection (QCI) Record 

UXB International, fnc. . 

Date: / ‘4 A?W? Time: Contract Number: 

I. Work Plan Reference: s&C77drc/ 4 

I I .  Activity InspectWFteinsp:  (List by task: stid number and assigned team; cmrdinafes 1 
or description] 

6i3r’DS m xu 

111. QCI Results: 257 

~ .~ 

IV. Corrective Actions Recommended (to include controls to prevent rec&enc& 



Quality Confomance Inspection (QCI) Record 

UXB International. Inc:- 

/ /  I Date: 3 / W  f Time: Contract Number: 

I Delivery Order Number: 7.206 . 00 Lo cat ion : Wm&r ool& 

I 

I, Work Plan Reference: T & C n d  4 

II. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

6 x r D &  t465525 

~- ~ 

Ill. QCI Results: 

I I 
IV. Corrective Actions Recommended (to include controis to prevent recurrence): 

Team leader SdJXO S upervisorlProject Manager 



/ I * . .  
Date: 3 /Y/Y -f Time: Contract Number: I 

I. Work Plan Reference: s t€C77dA/  & 

JI. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 

I I 
1 Ill. QCI Results: 

I 1 
I-, - 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

i.dmo*wip. Ih.t 1 hmw km bmmm mr m o l -  
hlp.cbon md Wl I.k. oomo1iy. - (9 -). 

I 



Quality Conformance Inspection (QCI) Record 

LXB tnternational. Inc: - 

L 

I 1V. Corrective Actions Recommended (to include controls to prevent recurrence): 

I 

I 
1 

Q C ~  Team Leader S ~ U X O  Supervisor/Projeet Manager 1 



Quality Conformance fnspectlon (QCI) Record 
1 

UXB International. fnc. ' 

r /  
Date: 9/ / f /Y3  Time: Contract Number: 

I '  1 

I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

- 
Q C ~ T ~ ~ I T I  Leader SrhXO Supewisor/Project Manager 



Quality Conformance Inspection (QCI) Record 

UXB International, Inc..' 

i 
Date: 3//Slg ic Time: Contract Number: 

? I  

I I 
i 

I I I. Work Plan Reference: s&CTatd 4 

I I. Activity I nspocted/Reinspected: (List by task; grid number and assigned team: coordinates 
or description) ~I ~ ,14 

1 I 
1 

Ill. QCI Results: AT 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



a 

Quality Confomance Inspection (QCI) Record 

I tnwrnational. fnc: - 

i 
Date: 3 I ,  7 Time: Contract Number: 

f I  I 

I I 

I I .  Activity InspectedfReinspected: (List by task; grid number and assigned team; cwrdinates 1 

iii. QCI Results: 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



t i  I Date: >// f1v-t Time: Contract Number: 

I Delivery Order Number: 7.206 O0 Locat ion: m#d&T O O U b  

I .  Work Plan Reference: s & C n a d  & 

I I. Activity t nspectedReinspected: (List by task; grid number and assigned team; coordinates 
or descripfjon) 

G m D S  17GU 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I mOr Ihwoboen briskdon Iho -dW 
.nd will trk. 00- actbs  (iI-1. 

S r d X O  Supervisor/Project Manager 

I 

6 C l  Team Leader 



c 

Quality Conformance Inspection (QCI) Record 
I 

UXe International, Inc.' - 

/ /  
Date: W W 7  Time: Contract Number: I 
Delivery Order Number: 7266 0 0  Location: C W  &fT OOUb 

Personnel Involved: sL&w& -& rnfh 
I .  Work Plan Reference: s&CrraA/ 4 

II, Activity InspectedfReinspected: (List by task; gtfd number and assigned team; cmrdinates 
or description) 

a l l ?  d e  17J NU 

I 
I 

111. QCI Results: I 

I 

I 
I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

Q6l Team Leader Sr.6XO Supervisor/Project Manager 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc.’- 

Date: -23- 7 3  Time: Contract Number: 

I. Work Plan Reference: S&CnaA/ 4 
I 

I I. Activity t nspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

6 x r D  s / ? S S E  

111. QCI Resutts: s7- 

IV. Corrective Actio #Recommended (to include conttols to prevent recurrence): 2% 



L 

. 

*- I 

I /- 
Date: i / Z S I Y  3 Time: Contract Number: I 

c 
I 

I .  Work Plan Reference: s&cnaX/ 4 
I 

I t .  Activity inspecied/Reinspec!ed: (List by task; grid number and assigned team; coordinates 
or description) 

6 x r D 3 e  174 ~.c/ 

I 1 
I 1 

- 
Ill. QCI Results: fi;i.r 

1V. Corrective Actions ecommended (to include controls to prevent recurrence): 
d .  



Quality Conformance Inspection (QCI) Record 

UXB Internauonai, Inc: . 

I I -, 
Date: / ~ 3 h  7 Time: Contract Number: 

Delivery Order Number: 7.206 002 Location : ~ L % T  OOUb 

Personnel Involved: SU &&/& 4 k . r  mk7 

1. Work Plan Reference: S&C77Ud 4 

I I. Activity InspectedlReinspected: (List by task; ghd number and assigned team: coordinates 
[ or description) I 

I 

til. QCI Results: <&7 

IV. Corrective Acti s Recommended (to include controis to prevent recurrence): 
Jk 



e 

II 

Quality Conformance Inspection (QCl) Record 

U B  International. Inc. - -  

i I 

Date: /h3h’? Time: Contract Number: 1 

II. Activity InSp8cted/ReinSpected: (ljst by task; grid number and assigned team; coordinates 1 
or description) 

6 m D  $g 1% & 

H I .  QCI Results: 

I 
IV. Corrective Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB International, Inc: - 

1 I 
Date: / h q / q ?  Time: Contract Number: 

Delivery Order Nurn ber: 7.206- 00 2 Location: 

I 

I. Work Plan Reference: T&Cnd 4 
I I 

i 

I I. Activity Inspected/Reinspected: (Lisi by task; grid number and assigned team; coordinates I 
or description1 

G m D &  /3 3 AM 

I 

IV. Corrective ommended (to include controls to prevent recurrence): 



Quality Conformance inspection (QCl) Record 

UXB International. Inc.’ ’ 

1 Dare: 1 - z ~  --VF Time: Contract Number: 

I Delivery Order Number: 7266.002 Location: w celf OOUb 

I Personnel Involved: 
I 

II. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

6 X r D  3f iM  k/;C/ 

111. QCf Results: $n-rwnh 
/ 

I I 
IV. Corrective Actions R mmended {to include controls to prevent recurrence): 3% 



Quality Conformance Inspection (QCl) Record 

UXB tnternational. Inc. 

/ / 
Date: dw/q? Time: Contract Number: 

I '  

Delivery Order Number: ?2oL I 00 2 Location: &#&fir 

I. Work Plan Reference: S & C n a , d  4 

I 11. Activity I nspected/Reinspected: (List by task; grid number and assigned team; cwrditwtes 
or description) 

GXrD * /79 dw 

111. QCI Results: 

IV. Corrective Actions commended (to include controls to prevent recurrence): a 
... . . .~ 

QCI T d m  Leader Sr.dXO SupenrisodProject Manager 



e 

r J 

Quallty Conformance Inspection (Wl) Record 

4 
UXa International, he.-- 

/ /  
Date: !/a4/43 Time: Contract Number: 

Delivety Order Number 7206.00 z Location: &#&K W t l b  

I. Work Plan Reference: s&CVad 4 

Ii. Activity InspectedrReinspecied: (List by task; grid number and assigned team; cmdi+#a&s 
of description) 

111. QCI Results: Sk i' 

IV. Correctwe Actions Rec mended (to include controls to prevent recurrence): Jfi 



Quality Conformance Inspection (QCI) Record 

Um International. Inc. . . 

.- .- 

Time: I 4 4 n  Contract Number: ‘ F  Date: 2 rd. ?7 

Delivery Order Number: 7 2 Ccu I o a z  Location: C b C r c  C -  

Personnel Involved: L ,  <C..ar- \ \ &d\ 

I 1. Work Plan Reference: S&L 4 

tl. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
?i I ’ or 

111. QCI Results: 7 # L +  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

. . . . . . . . _. 



4 

Quality Conformance Inspection (QCI) Record 

Uxe International. he.. . I 

Date: -, r - 9 7  Time: I i 4 ~ Q  Contract Number: 

Delivery Order Number 77-cG.  I 02 bcation: C o C ' ,'e r& 

Personnel Involved: - 1  . ' . 5  7- . .. . t r C T  I .  
r 

' Y  

I. Work Plan Reference: TFr C , r  ,-, L I  

I I. Activity InspectedReinspected: (1 isr by task; grid number and assigned team; coordinates 
or description) - # - .  ,- p 1y7- <' c -A 8 Y  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



x 

Quality Conformance Inspection (QCI) Record 

UXB international. Inc, 

Date: 25 FC 1. 9 7 Time: ; Contract Number: 

Delivery Order Number: 7 7  C k ,  p p  2 Location: C D  cCe;C+ 

Personnel t nvolved: 

1. Work Plan Reference: 

2 

J. pt5 E c r r q  A .  F c r r k  

S e r : t \  -.* 4 

I I. Activity InspectedReinspected: (List by task; grid number and assigned team; comjinafes 
or description) C- - A * i 2 i: P,,LrF 

Ill. QCI Results: =Yri t 

_ _  

IV. Corrective Aetions Recommended (to inciude controls to prevent recurrence): 



Quality Conformance Inspection (QCl) Record 

UXB International, Inc. 

Oate: 2 .s F Pk!! c 1 7  Time: I c/m) Contract Number: 

Delivery Order Number. 7 2 6 ~  . 1. E 3 Location: C 3 <'rc c c 

Personnel Involved: ', \ I  I f k , ,  * '  .- 

I. Work Pian Reference: S F C - l l r  - J 

I f .  Activity InspeetedrReinspected: (List by task; grid number and assigned team: coordinates 
ordescriptionf C:. ;d  I G L (  C:& 7 

111. QCI Results: & 

~ .~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



a 

a 

--)I 

4 

Quality Conformsnce tnspeciion (QCI) Record 

UXB International, Inc. 

/ I  
Date: //23//47 Time: Contract Number: 

I f 

I. Work Plan Reference: s & C n a d  4 
. 

II. Activity inspected/~einspected: (List by task; grid number and assigned team; coordinates 
or description) 

ems /43jE 

I 
IV. Corrective Acti s Recommended (to incfude controls to prevent recurrence): 

d !  

.. - 
QMTeam Leader S h X O  Supervisor/Project Manager 

. -  
.-L -- 

1u(BSorm~1rn#120 



c 

1. 

-L 

1- 

.-.- 

Quality Conformance Inspection (QCl) Record 

UXB tnternational, he: 

I f 

Date: //Z3f 93 Time: Contract Number: 
J 

I. work Plan Reference: S C V ~ ~  4 

II. Activity InspectedlReinspected: (list by task; grid number and assigned team: coordjnates 
or description) 

6 X l D  * 194 

b 

Ill. QCI Results: 5&r 

IV. Corrective Acti Recommended (to include controls to prevent recurrence): 8 



t 

/ /  
Date: //zj/ 7 3 Time: Contract Number: 1 

1 Delivery Order Number: 7.206 oo Locat ion: 

II. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

/ 9 5  NU 

111. QCI Results: fE i . r  

IV. Corrective Action ecommended (to include controls to prevent recurrence): 



! --- 

Quality Conformance Inspection (QCI) Record 

I 
UX8 International, Inc. - .  

/ /  

Time: Contract Number: 

I. Work Plan Reference: s & C n a , d  4 
t 
I I I .  Activity InspectedReinspected: (List by task: grid number and assigned team: coordinates 

I 

I 

111. QCI Results: -7- 

IV. Corrective Actio Recommended (to include controls to prevent recurrence): dE 

~ 

. 
V. Signature 

, P. n 
1 P . .  

QCI T d m  Leader L: & UXO Supenrisodfroject Manager 



Quality Conformance Inspection (QCI) Record 

UXB International. I nc. ’ - 

f 1 
Date: I /gJ/4.3.  Time: Contract Number: 

Delivery Order Number: 7.206 9 O0 2 Location: C W  c&7- O O U L  

1. Work Plan Reference: s&CTad 4 

II. Activity InspectedReinspected: (List by  task; grid number and assigned team; coordinates 
or description) 

G X i D S  /97 

Ilt. QCI Results: 

IV. Corrective Aciigss Recommended (to incfude controls to prevent recurrence): 



Quality Conformance Inspection (QCl) Record 

I 
UXB Internationat. Inc: - 

, .  
/ 1 Date: I f z ~ i W  Time: Contract Number: I 

I ! 
t 

I. Work Plan Reference: 5€Cl7a,d  4 
1 
1 II. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 

I‘ 111. QCI Results: S T  

IV. Corrective Acti Recommended (to include controls to prevent recurrence): JE 

I QClfieam leader MUXO Supemisor/Project Manager ~ 

B 

D 

D 

.. - .. 



Quality Conformance Inspection (QCI) Recor 

UXB International. Inc. - - 

1 1  
Date: (/2y/y? Time: Contract Number: 

Delivery Order Number: 7206.002 Location: W & F 7 -  O O U b  

Personnel Involved: %L4&/& -JM 7 M k d  

1. Work Plan Reference: S & C n a t d  4 

I I. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or descrip rim) 

6 m D . e .  /yq-= 

I QGI 'T~~ITI Leader S ~ U X O  s upenrisor/Project Manager 



! 

Qualtty Conformance Inspection (QCI) Record 

LMB International, Inc.. 

I f .  Activity InspectedlReins Wed: (List by task; grid number and assigned team; codrdinates 
or description) Gr! c' !4 \sq & K d r  c 

HI. QCI Results: 7&+ 

I 
IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



/ / 
Date: l / W W  Time: Contract Number: 

I 

1 1. Work Plan Reference: Stcnad 4 

I I .  Activity tnspectedReinspected: (list by task; grid number and assigned team; coordinates 
or description) 

R r D  * a 5  NCJ 

111. QCI Results: =&c 

Quality Conformance inspection (QCI) Recor 

UX8 International. 1nc.'- 

~~ 

IV. Corrective (to inctude controls to prevent recurrence): 



Quality Confomance Inspection (QCI) Record 

UXB International, Inc: 4 
Date: 2 F&. 3 7 Time: 14 1- Contract Number: 

II. Activtty InspeetWReinspmted: (List by task: grid number and assigned team; coordinates 
ordescrrptron) & i r 3  * 3 r  I e4.-AF 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Qusl€ty Conformance lnspectlon (QCI) Record 

UXB international. Inc. 

Date: =r Gi: 37 Time: j 4 . n  Contract Number: 

Delivery Order Number: 7 2 ~ h  . cox  Location: C * c'-cp& 

Personnel Invoived: I 1. I\ '2y , 3. fccr : - \  

r . PdaL 
I. Work Plan Reference: c 

I 

II. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
ordescription) Re.A. * 2 n . 2  

111. QCI Results: 

1V. Corrective Actions Recommended (to inctude controls to prevent recurrence): 



Quaiity Conformance Inspection (QCl) Record 

UX5 International, he.. 

Date: 7 7  6 4  ' .  9 7  Time: fqm Contract Number: 

%c/ I I. Work Plan Reference: , t i  r: /c 

I 
11. Activity inspected/Reinspected: (List by task; grid number and assigned team; coordinates 

or description) GI. ; ,.t * 7 r b  '7 

111. QCI Results: 
1 

1V. Corrective Adions Recommended (to include controls to prevent recurrence): 



- 

Quality Conformance Inspection (QCl) Recon 

UXB International. lnc. 

Date: 2 C Cd. 97 Time: i u o d  Contract Number: 

II. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coclrdinates 
or description) G : r A  2.64 

11L QCI Results: 4- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Recotd 

UXB tncemationaf, Inc. ’ . 

I /  
Date: / /ZT/f? Time: Contract Number: 

1 I I 

1 I I. Work Plan Reference: S&Crralc/ & 

11. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 

111. QCI Results: 5-A T 

I I 



~ ~ 

Quality Conformance Inspection (QCI) Record 

UXB International. Inc: 

/ /  
Time: Contract Number: 

I 
1 I 

4 

1 

a 
\- 

I 

--e 

I 1. Work Plan Reference: %CnUd 4 

I II. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 1 
or description) 

6 x 0  s 236 d€ 

111. QCI Results: s7- 

IV. Corrective A ns Recommended (to include controls io prevent recurrence): 

1 Q 6  Team Leader &r. UXO Supervisor/Project Manager 



I 

I 

Quality Conformance Inspection (QCI) Record 

4 - 
UXB fnternationsl. I n c  

11. Activity InspectedlReinspected: (List by task; stid number and assigned team; cbordinates 
or description) 

6K1D s -&3A/UI 

c 

- 

'-- 

I I Date: ,;t/30/47 Time: Contract Number: I 
Delivery Order Number: 726 6 0 0 Location: C W  &T OOUb 

Personnel Involved: %&&b -J& m&a 
I 

1. Work Plan Reference: s & C n a d  4 
I !  I 

111. QCI Results: s r  1 
I 1 

[ IV. Corrective Actions Recommended {to inctude controls to prevent recurrence): 1 



Quality Conformance Inspection (QCI) Recon 

UXB Internamanal. Inc. 

Delivery Order Number: 7 z b b .  0 2 Location: CO. c I . 6  

11. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) ?, L Z c  k c, & r 

111. QCt Results: TA  

4 SNdil F r a s :  
3 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB International, Inc.., 4 
Date: 2s FeA 9 7 Time: 2 9  m Contract Number: 

Delivery Order Number: 72&b. a? Location: C. P. C rcCh 

I 

II. Activity InspectedrFleinspected: (List by task; grid number and assigned team: coordinates 
or desc@tion) A* :d * 304 P'CA e 

H I .  QCI Results: 7, + 
2 3  A&. s *ctl FFq, 

i 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I 



Quality Conformance Inspection (QCI) Record 

uxE3 inmpnat=lonal, he, 

I.  W o k  Plan Reference: f c c . 4  ! G % 

I I .  Activity InspectedlReinspected: (List by task; grid number and assiwed team: coordinates 
or deswiption) CY<,A . .  * 21 C<&F 

IV. C o r n b e  Actions Recommended {to include controls to prevent recurrence): 



Quaffty Conformance Inspectton (QC1) Record 

UXEl International, Inc.. 4 
Date: 2c 6 - h .  9 7  Time: e 9 m .  Contract Number: 

II. Activity InspectedlReinspected: (fist by task: grid number and assigned team; coordinates 
or descriptiun) 6 ,- : h * 2 I \ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCl) Record 

Uxa hernational, Inc.. . 

I 

t 

Date: FA. 97 Time: c - % a  Contract Number: 

Delivery Order Number: 7 2 C G : .  Q t 2 Z  Location: e o. C,J& 

Personnel Involved: \ 1 bqk, Fc r c . r  

I 

I. Work Plan Reference: 7 C L 4  :o m 4 

II. Activity tnspectedReinspected: (Lis1 by task; grid number and assigned team: coordinates 
or description) C : A  212 C<&C 

I I l l .  QCl Results: 

I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



! 

: 3/3 
Quality Conformance Inspection (QCI) Record 

I 
UXB International. he:. 

I + Time: Contract Number: 

I 

I wtm 

I 1. Work Plan Reference: 5 1 ~ n a c t /  & 
f 

11. Activity InspectedfReinspected: (List by task; gnd number and assigned team; cwrdinates 
or description) 

G x r D  s si3 h 

[ Ill. QCI Results: s v  

1 

' IV. Corrective Aciions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (GICI) Record 

UXB International. Inc. - -  

i 

Time: Contract Number: I 

1. Work Plan Reference: S&Cnart/ 4 
1 I 

1 

II. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

em * ’/ 1214 L% 

111. QCI Results: 

I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

dCl  Team Leader ~. UXO SupervisorlProject Manager 



. .- 

I 

t 

- 1  

Quality Confomanee Inspection (QCl) Record 

UXB Inmrnational. fnc. - -  

! /  
Date: -J/&/W Time: Contract Number: 

I 

I I .  Activity lnspectedlReinspectedd: (List by task; grid number and assigned team; cm&inates 
or description) 

GXrD s 215s 

1 
I 
I I 

~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

/-A - 
&I Team Leader Am UXO SupenrisodProjeet Manager 



Quality Conformance Inspection (QCI) Record 

UXB lnternaoonal. Inc.' . 

1 

r I  
Date: 2 l W q ~  Time: Contract Number: 

Delivery Order Number: 7.206 9 O0 Lo cation : m#a/T O O U b  

Personnel Involved: 3 L L  4&& -Jh4  7 m k U  

I. Work Plan Reference: s e c n a ~ /  4 
i I 

11. Activity tnspected/Reinspected: (fist by task; grid number and assigned team; cwrdirwtes 
or description) 

a r b  J f  4. -a 

I!!. QCI Results: ST 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

k 1  Team Leader A%. UXO SupervisorlProject Manager 



c 

L 

-L 

Quality Confomanee lnspectfon (QCl) Record 

4 Uxa International+ Inc - 

&/4? Time: Contract Number: I Date: 91 
I 

1. Work Plan Reference: 2%Cnad 4 

II. Activity InspectecUReinspected: (Lisf by task; grid number and assigned team; coordinates 

I 
A 

H I .  QCI Results: 

I 
I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB International. lnc. - -  

f I 

Date: Tim e: Contract Number: 

Delivery Order Number: 7266 002 Location: L”Ifk’4aR- O O U b  

I I 

I I. Work Plan Reference: S & C n a d  4 
I 

I I .  Activity InspectedfReinspected: (List by task; grid number and assigned team; cmrdjnates 
or description) 

t 

IV. Corrective Actions Recommended (to include controls to prevent recurrence}: 

I *dmorvkdg. w 1 t l . n  kn briekdon Ih. mwksofmtr 
m n  n d  will t.k. m e  .d#ru (id nawrwy). 

Q@l Team leader S r h X O  Supenrisor/Projeet Manager 



Quality Confomsnce inspection (QCl) Record 

UXB International. he. ' - 

f I 

Date: 3 / W  FF Time: Contract Number: 1 

Personnel Involved: su4Lw -JM 
I 

I 

I I t .  Activity Inspected/Reinspected: (List by task; grid number and assigned team; cooro'inar~s 
or descriptionl 

mrl? * 3 9  /c/d 

111. QCI Results: shr 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 
~ .- 

I 
I 

- - 
I 

dCl Team Leader d U X 0  Supervisor/Project Manapr 

UXgfmmosr.0Qlo 



Quality Conformance Inspection (QCI) Record 

UXB International, tnc. ' - 

4 I 

Date: HA! w Time: Contract Number: 

Delivery Order Number: 7206 00 2 tocation: &%FT O O U b  

Personnel Involved: 

I. Work Plan Reference: s € C n a d  4 

I 11. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinates 
! A C I  I descriationl 

t 4 c ---- 
I 

Ill. QCI Results: 

IV. Corrective Actions Recommended (to inetude controls to prevent recurrence): 



c 

Quality Conformance lnspectfon (QC1) Record 

UXB International. he:- 

/ /  
Time: Contract Number: 

I. Work Plan Reference: s€C77aA/ & 

11. Activity InspeetedReinspected: (List by task; grid number and assigned team; coo/dinates 
or description) 

Ill.  QCI Results: s-7 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB tnternational. Inti- 

I 

Time: Contract Number: 1 Date: : / / 3 / 4 ?  i 
1 Delivery Order Number: 7 . 2 0 6 . m Z  Location: W 

I. Work Plan Reference: Shcnad 4 
I 1 1 

II. Activity InspectedlReinspeeted: (List by task; grid number and assigned team; coordinates I 

I I 

111. QCt Results: S T  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

V. SignaJures: .;' 

QCI ?eim Leader fir. UXO SupervisorlProjeet Manager 



Quality Conformance Inspection (QCl) Record 
1 

UXB international. he. . 

- I  

/ /  

Date: J P W  3 Time: Contract Number: I 
I Delivery Order Number: Location: W a F 7 -  I 3.206 0 0  2 

11. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 

I I 

I I 
111. QCt Results: 5%- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



ad 

Quality Conformance Inspection (QCI) Record 

UXB International, lnc. - 

/ /  
Date: .?;/I q /J f  Time: Contract Number: I 

1 t i .  Activity InSp8ctedlR0hSpeCt8d: (List by task; grid number and assigned team; coordinates 

I l l .  QCI Results: 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

Q6I Team Leader 6. UXO SupenrisorlProjeet Manager I 



Quality Conformance lnspectlon (QCJ) Record 

UX8 International. tnc. - -  

J I 

Date: .2/ / v/qF Time: Contract Number: I 

I 
J 

I I .  Activity InspectedlReinspected: (List by task; grid number and assigned team; cmrdinatgs 
or description) 

6;iirD s 239 2w 

I 111 .  QCt Results: I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I 
I 
1 
I 

1 



Quality Conformance Inspection (QCl) Recon 

UXB International, Inc. - 

I i 

Date: J/.4/47 Time: Contract Number: 

I .  Work Plan Reference: S€Cnud 4 

I I .  Activity lnspected/ReinspeCted: (List by task; grid number and assigned team: coordinates 
or description) 

e m *  2 S J k  

, 
IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I-tMIhwakn bnLkdonIh.tmwbofIlrir 1 V. Signapres: n -.nd At & k a e o m c t i v r ~  (if-). 

I 

J 

QCI Team Leader sf UXO Supenrisor/Project Manager 



1 1  

~ a t 0 :  4 / f l  Time: Contract Number: I 

I .  Work Plan Reference: 5&CnaA/ 4 I 
I 
i 

I I I .  Activity JnspectedlReinspected: (fist by task; grid number and assigned team; cmrdinates I 

111. QCI Results: 2 7  

IV. Corrective Actions Recommended {to include controts to prevent recurrence): 

I i  



I /  
Date: -g/fY/Y? Time: Contract Number: I 
Delivery Order Number: 7.206 o0 Location: 

1, Work Plan Reference: 5&CVUrl/ 4 

t I. Activity InspectedIReinspected: (List by task; grid number and assigned team; coordinates 

II 'I. QCI Results: 2%- 

1V. Corrective Actions Recommended (to include controls to prevent recurrence): 

I mm ma I hnro kn b W  on np d U h  
md will brlu 00- .ebonr (it v). 

QChearn Leader SdUXO SupervisorlProject Manager 



Quality Conformance Inspection (QCl) Record 

I 
UXB International. Inc.. . 

II. Activity InspectedlReinspeeted: (List by task; grid number and assigned team: tmrdhares 
or description) f2 I-. ri * z 73  &"At- 

I H I .  QCI Results: Sa+ 

I 

~- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

international, Inc.. . 

e o  Delivery Order Number: Locat ion: G-d t rr 

:,I 1. Work Man Reference: <t- . i t  .-k 

11. Actiwty hspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or descrinionn) c- r; .\ * ‘7 7 4 C Lrcrct .@ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



x 

Quality Conformance Inspection (QCl) Record 

Uxe tntemational, Inc., 

I Date: -lr m 47 time: c , q e  Contract Number: 

Delivery Order Number: 7 2  CU. - - ba t ion :  ~ m .  C C = L  

Personnel Involved: 4 - h c e l n r  ~ \ 1 , F c r ; 5  

1. Work Plan Reference: 5<<-+;fbfi 4 

11. Activity InspectedrReinspected: (List by task: grid number and assigned team; cmdinatas 
or description 1 r - * 2 37 C<&C 

Ill. QCI Results: 

s kik , ~ - e t [  6 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



(I 

a 

II. Activity Inspected/Reinspected: (fist by task: grid number and assigned tmm; coordinates 
or description] Ct I I! 27 C- Crk-,.L. c 

111. QCI Results: 5 4 -  

IV. Corrective Actions Recommended (to include controjs to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 
I 

UXB International, Inc. - . 

f i  

Time: Contract Number: I 

I 
I r 

I I. Work Plan Reference: s€C77ad 4 I 
I 
1 II. Activity tnspected/Reinspected: (List by task; grid number and assigned team; coordinates 

/- 

I 111. QCI Results: ai- 

IV. Corrective Actions Recommended (to include controis to prevent recurrence): 



Quality Conformance Inspection (QCl) Record 

UXB Internstronal, Inc. - '  

f j  I Date: WWit Time: Contract Number: 

1 Delivery Order Number 7206 oo Location: W 

I 
I 1 

I 1. Work Plan Reference: 2%CVuA/ 

I 11. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordhates 1 

I 

I 
ill .  QCI Results: 37 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I I QCI'Team Leader Sr. d XO S upewisorlProject Manager I 



23 

- I  

9 
Quality Conformance Inspection (QCI) Recatcd 

I 

UXS international. he: . 

1 Date: Time: Contract Number: 

I 1. work Plan Reference: Sicnod 4 I 
I I 

I I .  Activity Inspected/Reinspected: (List by task; grid number and 8SSigned team; cmrdinates I 

I l l .  QCI Results: % 

t 
1V. Corrective Actions Recommended (to include controls to prevent recurrence): 

I m u u k c l g .  Ih.t I t#uebnn brirkd on m nu#ralm 
w a n d  WrillkbaarneliH .moru(d -1. V. Signatures: 

Sr. d0 SupewisodProjeCt Manager 



Time: I Contract Number: 

1. Work Plan Reference: 56C77ad 4 
1 
1 II. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinates 

or description) 

3 SlbZ 

111. QCI Results: S T  

I 

1V. Corrective Actions Recommended (to include controls to prevent recurrence): 

QCI T6am Leader ~UXb~Superv isor /Proje~ Manager I 



c 

Quality Conformance Inspection (QCl) Record 

UXE International, Inc; - 4 
/ /  

Date: 4i YT Time: Contract Number: I 
Delivery Order Number: XZ06 00 2 Location: G W  &FT muc., 
Personnel Involved: su &&!s/& -J& mtkd 

1 

I. Work Plan Reference: ~4cnod & 

II. Activity InspectedlReinspected: (List by task: grid number and assigned team; co0Mjnates 
or description) 

e ? r D  $e 3 4 - J E  

111. QCI Results: s7- 

IV. Corrective Aetions Recommended (to include controts to prevent recurrence): 

g U X 0  Sup8nrisor/Project Manager 

- 
QCt Team Leader 

mFonnW-1- 



t /  I Date: .2//4!4P Time: Contract Number: I 
1 Delivery Order Number: 7.206 . 00 Locat ion: 

I 

I. Work Plan Reference: r&CnaA/  4 

II. Activity 1nspected/Reinspected: (List by task; grid number and assigned team; coordinates 
or description) 

mrD & 24L 0% 

111. QCI Results: 

I 

IV. Corrective Actions ReCOmm8nded (to indude controls to prevent recurrence): 



-- 

Quality Conformance inspection (QCI) Record 

UXB International. Inc: . 

t f  
1  ate: J/!?/?T Time: Contract Number: I 

I. Work Plan Reference: S E C ~ G I ~ ~  4 

II. Activity InspectedReinspected: (fist by task; grid number and assigned team; coordrirates 
or description) 

e m  s SW? 

~~~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



I I  I Date: -2/(q/ y* Time: Contract Number: 

I Delivery Order Number: 7206 00 2 Locat ion: WaK O o U b  

I Personnel Involved: %U4&/& -J!h 

I I. Activity InspectedReinspmed: (List by task; grid number and assigned team; coordinates 
or description) 

mm s 3qfm 

111. QCI Results: 5w 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB Inmrnatlonaf, Inc. - -  

/ / 

Date: ,A/&/ q? Time: Contract Number: 1 

I. work Plan Reference: 5 e ~ n a r t /  4 

11. Activity Inspected/Roinspeeted: (List by task; grid number and assigned team; cmrdinates I 

111. OCI Results: S F  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

Irdmouukdg.pIltIh.Hbmbri.#OflIh.~otmk 
*- md wyl tJu eornelivl. .etioru (if -1. V. Sig/natures: A 

1- 

dCl Team Leader 



Quaiity Conformance Inspection (QCI) Record 

UXB tnrernationat. Inc. - - 

I /  
Time: Con tract N urn ber: 

I I .  Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 
1 or description) I 

1 

I QCI Results: s< 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



I 

Quality Conformance Inspection (QCI) Record 

UXB IncernationeL Inc. - -  

- 

V 

f I' 

Date: 3 / 3 / 9  7 Time: Contract Number: 
I I 

I. Work Plan Reference: S&Cna,t/ 4 

II. Activity InspectedlReinspeeted: (List by task; grid number and assigned team; co&inates 
or description) 

6 X r D  $e 35t d w  

I I 111. QCI Results: 

IV. Corrective Actions Recommended (to include controts to prevent recurrence): 

1 
'&, 

QCI fern  Leader S d l X O  SupervisbrlProject Manager 

uxBFsnns1.mm 



Quality Conformance Inspection (QC1) Record 

UXB Internationat. Inc: - 

I I 1 Date: g/%/q+ Time: Contract Number: 

I 

I. Work Plan Reference: r&Cnad 4 

I! .  Activity 1nspectedlReinspected: (List by task: grid number and assigned team; coordinates 
or description) 

I 
1 1 1 .  QCI Results: s -  

IV. Corteetive Actions Recommended (to include controls to prevent recurrence): I 



e 

- 

Quality Conformance Inspection (QCI) Record 
1 

LMB Internationai, Inc. - .  

/ / 
Date: $1 /4  !43  Time: Contract Number: 1 
Delivery Order Number: '3t.206 8 oo Location: W &FT OOUb 

Personnel Invotved: 3U4fi/& -J& m:d 
1 

1. Work Plan Reference: S&Cr;raA/ 4 
I 

1 11. Activity InspectedReinspeeted: (List by task; grid number and assigned team; cooMjnafes 1 
or description) 

67:rD * 353 e m  

~ 

ill. QCf Results: 5-2-  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

.. - . 
r 

QC1 Team Leader SdUXO Supenrisor/Project Manager 

UWFam-1- 



L7  

Quality Conformance Inspection (QCI) Record 

UXB International. inc. . -  

i 

I I 
Date: 21 W 9 ?  Time: Contract Number: 

personnel Involved: ZLL -& 7Wku 

1 I I. Work Plan Reference: s€Cnad 4 
I , 

1 111. QCI Results: s r  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (Qcl) ~ecord 

fncernstionel, Inc. - . 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

1-WIhlAnhbridrdOnIhslW&SOflhir 
A w M d r v i l l I * k . -  ' leWnr(if-1. c 

V. Signature7 

r l  

Data: A )?I93 Time: Contract Number: I 

I. Work Pian Reference: Scnad 4 

11. Activity lnspected/Aeinspected: (List by task; grid number and assigned team; coordinates 
or description) 

e r D S  ow 5 N e  
I I 
I -. I 

.. 

QCI Teak Leader rlProjeet Manager 
I 
u x B F U m o 5 . 1 ~  



Quajfty Conformance Inspection (QCI) Record 

UXB Incernatronsl, Inc. - '  

I f  
Time: Contract Number: 

1 

I. Work Plan Reference: r € C n a d  4 

I I I .  Activity InspectedlReinspected: (List by task; grid number and assigned ream; coordinates 

111. QCI Results: sir 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

Q6l Team Leader S(UX0 SupenrisorPmject Manager 



Quality Conformance Inspection (QCI) Record 

UXB International. tnc. . I 
I t  

Date: 3 /t  4/ 43 Time: Contract Number: 1 

Personnel Involved: 

I. Work Plan Reference: s&C.naA/ 4 
I 

or description) 
em &= .J57/dw 

I r 

111. QCl Results: Sk7- 

IV. Corrective Actions Recommended (to include controts to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXS International, Inc. ' -  

I /  
Date: M W T  Time: Contract Number: 

Delivery Order Number: 3206.002 Location: W&K OOUb 

I 1 I. Work Plan Reference: S&Cnurt/ 4 

1 1 
I I. Activity InspectedlReinspected: (f isf by task; grid number and assigned team; coordinates 

or description) 
e m &  a 8sw 

111. s r  1 QCI Resutts: 

IV. Corrective Actions Recommended (to include controis to prevent recurrence): 

QdTem Leader Sr. 6x0 SupewisodProject Manager 



I 

1 Time: Contract Number: 

I 
II. Activity InspectedlReinspected: (fist by task; grid number and assigned team; coordinates 

or description) 
e m  $ 257 pic, 

1 I 

1 

111. QCI Results: 

tV. Corrective Actions Recommended (to inctude controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Recon 

UXB International, t nc. - . 

f 1 

Date: 311 q/q7 Time: Contract Number: 
I 

Delivery Order Number: 7.266 . 00 tocation: CW A4&7- OOUb 

I. Work Plan Reference: ~ ~ n a d  4 

I I. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinates 
or description) 

G x r D  & 3 6 2  e m  

p. QCI Results: 

I 

IV. Corrective Actions Recommended (to include controls io prevent recurrence): 

m 

QdTeam Leader d u x 0  SupenrisorlProject Manager 



Quality Conformance lnspectlon (QCI) Record 

1 
UXB International. fnc. - . 

/ I' 

f Date: ?%WY+ Time: Contract Numbr: 

J 

I. Work Plan Reference: s€CnaR/ 4 
I 

11. Activity InspeetecVRdnspected: (List by task; grid number and assigned team; coordinates 
or description) 

e l l ? *  .7 L /  dk 

Ill. QCI Results: I 

tV. Corrective Actions Recommended (to include controls to prevent recurrence): 



.~ 

2@ 
Quality Conformance Inspection (QCI) Record 

UXB International. Inc. . - 

* 

/- i 
Date: Time: Contract Number: 1 
Delivery Order Number: 7266.002 Location: W 

1 I 
Person ne1 Involved: 3&RT//c/d -d r;cd 7mte 

I. Work Plan Reference: 54Cn6d 4 

II Activity tnspeeted/Reinspected: (List by task; grid number and assigned team: coordinates 
or description) 

6 K r D d e  ,726 2 /t/b 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

Qdl Team Leader sr. 6x0  Supervisor/Project Manager 



Quality Conformance Inspection (QCI) Record 
I 

UX8 hcernationel. Inc. - .  

Date: +/&/W Time: Contract Number: I 

I 1. Work Plan Reference: x&Cr;lad 4 

I 
II. Activity lnspected/Reinspected: (f is1 by task; grid number and assigned team; coordinates I 

or descriptiun) 
6 m D  3s 3 L 3 &  

111. QCI Results: S T  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc. - - 

I .  

I 

Date: -71 */Y? Time: Contract Number: i 

I. Work Plan Reference: S&Cnad 4 I. Work Plan Reference: S&Cnad 4 

I I. Activity I nspectedReinspected: (List by task; grid number and assigned team; coordinates 

I 
\V. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCl) Record 

1 UXB Internationel. Inc. - - 

i 

I /  
Date: 2/ /V /43  I I Time: Contract Number: I 

II. Activity lnspected/Reinspected: (fist by task: grid number and assigned team: coordinates 
or description) 

em $= 364Jf 

I l l .  QCI Results: SF 

IV. Corrective Actions Recommended (to indude controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc. - .  

/ I  

Time: Contract Number: 1 

I I I. Activity InspectedReinspected: (List by task; grid number and assigned team: coordinates I 

I 

1 
111. QCI Results: 

IV. Correctbe Actions Recommended (to include controls to prevent recurrence): 

1- 1M 1 h.vr k.n brilkdon mo -0tm 
inp.Ewn md rvill Ilk. EO- - ( i t  I~OYUIY). 

QCI f earn teader Sr. d X 0  SupewisodProject Manager 



Quality Confomance Inspection (QCf) Record 

UXB Internamonal, he.' . 

t /  

Date: 31 / 4 / Y 7  Time: Contract Number: 

I I. Activity InspectedlRetnspected: (List by task; grid number and assigned team; cbo&inates 
or description) 

6 m D  3e 2?/ UE 

fk-7 
, 

I l l .  QCt Results: 

I I 
~- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCl) Record 

UXB Imernatronal. inc. - 

1 

/ I  
Date: ;7/lY/4jL Time: Contract Number: I 
Delivery Order Number: 7206 002  Location: 

I. Work Plan Reference: s&CrraR/ 4 

II. Activity InspectedlReinspected: (List by task; grid number and assigned team: coordinates 
or description) 

6 x 0  ?f- .-Mi PU 

IV. Corrective Actions Recommended (to inctude controls to prevent recurrence): 



.- I 

I I. Act ivtty 1 nspectedlReinspected: (List by task; grid number and 8Ssigmd team; coordinates 
or description) 

6 x l D  * 3 3  ULCI 

1t1. QCI Results: s7- 

W .  Correcthe Actions Recommended (to include controls to prevent recurrence): 



I Quality Conformance Inspection (QCl) Record 

UXB International, Inc. - -  

1 

i 

/ i  c 

Date: W/4/4f  Time: Contract Number: 

1. Work Plan Reference: s€C77ad 4 

I II. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinetes 
or description) 

G m D  3w.M 

111. QCI Resuits: S&?- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

.1 

QCI +earn Leader S A X 0  Supenrisor/Project Manager 



Quality Conformance Inspection (act) Record 

UXB International. Inc. ' 

i 

/ I  
Date: W4/ Time: Contraci Number: I 

I 
1 

II. Activity Inspectedkinspected: (List by task; grid number and assigned team; coordinates 
or description) 

6 m D  s 375JU 

I I 

I I tV. Corrective Actions Recommended (to include controb to prevent recurrence): 

I I  
a 

I 

' - '  1 t h I  1 QCI T8am Leader Sr. lak0 SupenrisodProject Manager 1 
cg(gFOnnab~maz0 



Quality Conformance Inspection (QCl) Record 

UXB International, Inc:- 

t i  
Date: .9/14/4 Time: Contract Number: 

1 Delivery Order Number: 7.206 . 00 Location: W m F T  0 0 U b  

II. Activity inspected/Reinspected: (List by task; grid number and assigned team; coordinates 
or description) 

J76 SU 

111. QCI Resutts: s== 

/ HfT - Mk6flEZ Y&L 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

l-lhrtl Wkn blwMonmoAU#Iofhjl  
*rrp.eDon md will Wm c o d  .eboru (d -T). 

/-- 
P 

QCf Team Leader Sr. d X 0  SupewisorlProjeet Manager 



Quality Conformance Inspection (QCI) Record 
I 

UXB International. Inc.' 

I 

Date: Time: Contract Number: 

I 

I. Work Plan Reference: f&crralc/ 4 

II. Activity Inspected/Reinspeeted: (List by tats&; grid number and assigned team; coordjna~es I 

Ill. QCI Results: 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

L 



Date: Time: Contract Number: 

Delivery Order Number: 7.206 O0 Location: & .  @/T OOU b 

Personnel Involved: 3 L L 4 & . .  -4u 7 a f h  

I. Work Plan Reference: s & C n a d  4 

1 II. Activity tnspsctedReinspected: (List by task; grid number and assigned team; coordinates 

I 1V. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Recotd 
1 

UX8 International, he.- - 

I .  Work Plan Reference: s&CVaA/  & 

1 II . Activity inspeetedlReinspeeted: (Lis? by task; grid number and assigned team; coordinates 
2 

- 

or description) 

6 m D  s z 74 #E 

I 1 

I 

111. QCI Results: 

t 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): I 

I Team leader St-r'UXO Supewisor/Ptoject Manager 1 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc. ' -  

f 

Date: 4 &,B y+ Time: Contract Number: I 
Delivery Order Number: 7206 O0 2 tocat ion : W & F 7 -  O O U b  

Pe son n el 1 nvolved: 

I. Work Plan Reference: 5 € C n a d  4 
I 

II. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 
or description) 

6 X I D  s 280 5€ 

I I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



/ f  
Date: *-/&/4iL Time: Contract Number: i 

11. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 
or description) I I  S r D  s a/ sif 

I HI. QCI Results: *r 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

QCt Leader SdUXO SupewisorlProjeet Manager I 

I) 

0 



Quality Conformance Inspection (QCI) Record 

UXB International. Inc. -- 

I I 

Date: J , h / 4 3  Time: Contract Number: 

Delivery Order Number: 7206 O0 Location: W m F T  0 0 U b  
Personnel Invotved: %L-Pu&/& 4 / 4 4  7Wh 

1. Work Plan Reference: S&CnaA/  & 

1 I I. Activity InspectedlReinspecied: (List by task; grid number and assigned team; coordinates 
or description) 

a r D  F a 2  M 

Ill. QCI Results: 5.27- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I dCl Team Leader UXO Supewisor/Project Manager 



Quality Confomanee Inspection (QCI) Record 
1 

UXB interrrational. Inc. . 

t i  
Date: gvBL/43 Time: Contract Number: 

Delivery Order Number: ?zok O0 Location: G W  a F 7  a U b  

Personnel Involved: Z 6 L 4 & / &  -JH *& 

1. Work Plan Reference: SeCnad 4 
t I 

II. Activity InspeetedlReinspected: (List by task; grid number and assigned team; coordinates I 
or description) 

a m  s 233 c m  

111. QCI Results: 5 7  I 

J d d  H&&k 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspectian (QCI) Reeorc 

UXB tnternacionat. Inc.. - 

I i., 
Date: ?/a l Y ?  Time: Contract Number: I 
Delivery Order Number: 7206,002 Locat ion: W a F 7 -  0 0 U 6  

Personnel Involved: 3U&&/& -JM rn& 
1 

I .  Work Plan Reference: s & C n a d  & 

II. Activity 1nspectedReinspected: (List by task; grid number and assigned team; ceordinates 
or description) 

6 X r D  & .M4 Jh 

111. QCI Results: *T 

1 IV. Corrective Actions Recommended (to include controls to prevent recurrence}: 

I 



- I  

/ /  

Date: 911 9 / 9 7  Time: Contract Number: I 
Delivery Order Number: 3.206 0 0  Location: W OOUb I 
Personnel Involved: %U&&/# -JM rnfh I 

I 

I. Work Plan Reference: x.€Cnulc/ & 

II. Activity InspectedlReinspected: (List by task; grid numb8f end aSStgn8d team; coordinates 
or description) 

6 z r D  Jf= 3.85 sw 

111. QCI Resutts: S+r 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



m 

/ /  
Time: Contract Number: 

Il. Activity InspectedlReinspected: (List by task; grid number and assigned team; cmrdrnafes 
or description) 

am &= 5m SE 

1 
Ill. QCI Results: 54-7- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

.&-A 
QCI T’eam Leader Sr. l&O Supervisor/Project Manager 



1 

Quality Conformance Inspection (QCI) Record 

UXB international. Inc. 

I /  

Date: 3 / / q / w  Time: Contract Number: 

Personnel Involved: 
J 

I. Work Plan Reference: 2%CVdA/ 4 

11. Activity jnspeciedlReinspmed: (List by task; grid number and assigned team; cmrdinates I 
or description] 

2P? du 

I ill. QCI Results: 

I 
I I 
I 1 
1 1 
1 I 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I- ~~ 

Sr. L&O SupewisorlProject Manager 

B 

0 



Tim e: Contract Number: i 

I t 
t I i 

I I. Work Plan Reference: 5&CnaA/  4 I 
I II. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinates I 

or description) 

a l l ? +  2 aY c7ie 

111. QCI Results: 54-7 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

- 
Q6l Team Leader Sr. &O SupewisorProjeet Manager 



Quality Conformance lnspectlon (QCl) Record 

uX8 International. he..' 

I .  Work Plan Reference: 5 t € C n a d  4 
I 

I I ,  Activity InspectedlReinspected: (List by task; grid number and 8SSigmed team; coordinates I 
or descrip t i m )  

de 290 52 
I 
1 

Iti. QCI Results: 

IV. Corrective Aetions Recommended (to include contrds to prevent recurrence): 

QCI fe rn  Leader SrhXO SupervisorlProject Manager 



I 

Quality Conformance Inspection (QCI) Record 

UXB hternatlonal. Inc. - .  

Date: Time: Contract Numkr: 1 
1 Delivery Order Number: 7206.002 Location: 

I I. Work Plan Reference: 5&C77aIc/ 4 r 
I 

I I. Activity I nspectedReinspected: (List by task; grid number and assigned team; cmdjnates 

Ill. QCI Results: s7- 

I 
IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

1 QCt Team leader S A X 0  Supervisor/Project Manager [ 
*- 



Quatity Conformance Inspection (QCI) Record 

UXB Internauonal, Inc..' 

Date: 3H2 q# Time: Contract Number: 1 

11. Activity InspectedReinspected: (List by task; grid number and assigned team; coordinates 
or description] 

6 x r D  cff- 292 2w 

I 1 
I 1 
I I 

111. QCI Results: SK 

- ~ - 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 



293 
Quality Conformance Inspection (QCI) Record 

UXB tnternational. I n c -  

Time: Contract Number: 1 

L I 

-1 I. Work Plan Reference: S&Cnutt/  4 

11. Activity lnspeeted/Reinspected: (List by task; grid number and assigned team; coordinates 

1 I 
I 1 

.. 

..- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I &Team Leader M U X O  Supewisor/Proje_ct Manager 



I - -  

Date: 3#2 W Time: Contract Number: 

Personnel Involved: 

I .  Work Plan Reference: ShC7ldd 4 

I I I .  Activity tnspectedlReinspected: (List by task; grid number and assigned team; coordinates I 

c 

IV. Corrective Aetions Recommended (to include controls to prevent recurrence): 

W A X 0  SupewisorlPropct Manager 
- 



Date: 3 3  Time: 

~ ~ 

I. Work Plan Reference: S&Cnatd  # 

I I. Activity InspeetedReinspected: (fist by task; grid number and assigned team; coordinates 
or description) 

6 c r D  s 295 de 

~~ 

111. QCI Results: FA?- 

IV, Corrective Actions Recommended (to include controls to prevent recurrence): 



Quality Conformance Inspection (QCI) Record 
I 

UXB tnternauonal. Inc. - .  

1 - a 

Date: 3 a Y f  Time: Contract Number: 

I. Work Plan Reference: S G C r r a d  4 

I I. Activity InspectedlReinspected: (List by task; grid number and assigned team; coordinates 

IV. Corrective Actions Recommended (to include controls io prevent recurrence): 



Date: 3 4 3 Time: Contract Number: 1 

I. Work Plan Reference: S & C n o A /  4 

I 11. Activity Inspected/Reinspected: (List by task; grid number and assigned team; coordinates I 
~ 

or description) 

-ID&= ZP? IV& 

Ill.  QCI Results: s+7+ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

I 



Quality Conformance Inspection (QCI) Record 
I 

UXB International. Inca . - 

c 

Date: %% 91 Time: Contract Number: 1 

1 

I. work Plan Reference: ~ ~ n a l c /  & 
t 

II. Activity InspeetedlReinspected: (fist by task; grid number and assigned team; cmrdimtes 
or description) 

6 m D S  z ~~ =~ 

I l l .  QCI Results: 5 4 -  

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

B 

I) 



Quality Conformance inspection (QCl) Record 

UXB tncernational. Inc. -- 

Time: Contract Number: 

or description) 
G K ~ D  S 244 se 

. 

111. QCI Results: 

.~ 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 

.. . 



Qualfty Conformance Inspection (Qcl) Record 
1 

UXB International, Inc. - . 

r 

Date: jH.3 Y? Time: Contract Number: I 

1 

I. Work Plan Reference: S€Cmad 4 

1 I I. Activity InspeciedlReinspected: (List by task; grid number and assigned team; coondinates 

I 

111. QCI Results: s7- 

IV. Corrective Actions Recommended (to include controls to prevent recurrence): 
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APPENDIX G 
COST ESTIMATE 

G.l INTRODUCTION 

Detailed cost esitmates are provided in this section. These cost estimates 
were prepared based on evaluation of cost for certain tasks that will be performed by a 
UXO contractor to implement the OE removal alternatives evaluated for each of the 
Ordnance Operable Unit 6 (OOU6) &sectors. These tasks are: 

G.l.l 

e 

e 

0 

Site Visit 

Preparation of Work plan (including SSHP) 

Site Management 

Land Survey 

Brush Clearance 

Surface OE Removal 

Scrap Turn-In 

Quality Control 

Preparartion of Final Report 

Site Restoration 

G.1.2 A summary of the cost estimate for each of the alternatives that were 
selected after initial screening of alternatives based on effectiveness and implementability 
in Section 2 (Volume I of the OE Engineering Design Report) is provided in Tables G-1 
and G-2. Detailed cost estimates by task and other associated work elements are 
provided for each of the OOU6 hadSe.ctors in the following sections of this Appendix: 

Each Section contains a summary of the estimated cost for a l l  tasks and a detailed 
cost breakdown for each task identified above and as applicable to the removal 
alternative. The estimated cost for the selected removal alternative is provided at the 
beginning of each section. 

Section (2.2 - Pine Farm, 

Section G.3 - Landfill and Compost Areas 

Section G.4 - Pond Area 

Section (3.5 - Natural BrushlForest. 

G- 1 
ASW-GI . W 6  12/12@7 



k Alternative 

Table G.l 
Cost Estimate Table 

Natural Natural 
LandfiIl& Pond Brushl Brushl 

Forests A Forest-B Pine Farm ComD. Area Area 

Notes: 
X Denotes no cost are associatd 
Alternative One 
Alternative Two - Institutional Controls 
Alternative Thee 
Alternative Four 
Alternative Five 

- No Further Action 

- Surface Clearance of OE 
- Surface Clearance of OE and M W d  Controls 
- Surface Clearance of OE with S u b d m  Clearance of Selected Areas to a 

- Surface Clearan= of OE with Subsurface Clearance of Selected Areas to a 

Alternative Seven - Surface Clearance of OE with Subsurface C l e m a  of En& Area to a Depth 

Alternative Eight - Surf= Clearance of OE with Subsurface Clearance of Enttre Area to a Depth 

(1) Alternative One - No F& Action Alternative with Limited Action 

Depth of One Foot 

Depth of Four Feet 

of One Foot 

of Four Feet 

0 Alternative Six 

$225,710 - Estimated Cost for the selected (per Corps of Engineers selection) removal 
alternative. 

E 2  
12/13/97 
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SECTION G-2 
COST ESTIMATE FOR THE PINE FARM 



I .'. , \- - 
F 

I , .  , 

. -  

e 

i , 1 1  

r .  

SELECIED REMOVAL ALTERNATIVE 



Pine Farm [Storage Barn Area] 

Alternative 1 - No Further Action with Limited Action 
(Surface and Subsurface Clearance of OE Over a Selected Area 

to a Depth of Four Feet) 

Alternative 1 provides for a complete OE surface and subsurface clearance of the 0.5 acre area (area 
designated for future construction of a storage barn within the Pine Farm) to a depth of four fact. Because 
the surface clearance will be performed concurrently with the subsurface clearance, the cost for the surface 
clearance is included in the subsurface costs. The work schedule is based on working four IO-hour days 
per work week. Where possible, local laborers are used to reduce per diem and labor cost. Per diem costs 
for labors is assumed to be one-half the JTR rate. It is assumed that no brush clearance is required in this 
area because available information indicates the area has recently k e n  cleared of brush. During the 
Engineering Design effort, a number of production rates have been proportionaIly increased to account for 
this effort. The land survey effort was not adjusted, as #rids establisbed during the Enginewing Design 
initiative add no vdue to the removal action. Typically, a survey team can survey twenty 100’ X 100’ 
grids per day. Given the erratic terrain and vegetation present in grids, the survey production rate was 
held to 14 grids per day. The work is to be performed on privately owned property. A site restoration line 
item has been included in this estimate to account for h d s  to return the site to near original condition. 
Due to Iimited fieId scope and duration, a site visit and site trailer/office will not be nccetssary and has 
therefore been eliminated h m  this cost estimate. 

Total Acreage to Surface Clem: 0.5 a& grids (100’ x 100’) 
.20 acre 

Adjusted acreage: .30 acre 
Total Acreage Previously Geophysically Investigated: 

Adjusted n u m k  of grids 2 
Grids Requiring Brush Clearance 
Search Grid Size: 100’ X 100’ 
Number of Grids requiring brush clearance: 

0 grids 
022 acres per grid 
0 

Production Rates: 
Brush Clearance 
Land Survey 
Surface Clearance 

(no brush clearance required) 
14 grids- per day per two personteam ( 1  team) 
5 grids per workday (3 acres) per 5 person team (1 team). 

Duration: 
Project Management 
Brush Clearance None 
Laud Survey 
Surface Cleamce 
Disposal 
Quality Control 
Total Project Duration 

5 working daydl25 wecks 

3 working dayd.75 week (one team) 
5 working daydl -25 weeks (one five-pwson team) 
Effort included in Surfaca C l c ~ c c  
4 working daydl week (2-person team) 
5 working dayd1.25 weeks 



Progm Management I 
Projed Manager 111 
Projed Manwer II 
Certified Indmtal Hyalenrst 
Engineer II 
Sumy Manager 

Quallty Contrd Spmlist Rqular 47 01 
Sle Safely wfocer Rsshr  47.01 
uxo supervrsotrreeh VI Rqulat 53.2 
uxo sllpemswrrech v Reauk 47 01 
UXO Technlaan N Regular 40.4I 
UXO Technlaan 111 Regub 34 1( 
Laboret II 286! 

50.40 3.076.77 
159.W 1 o,m.53 
14.00 1,047.34 
51.70 3,976.76 

5.450.17 

(Om 1.881 .MI 
48.m 2,257.92 
96.00 5,115.84 
50.00 Z3552.00 

212.w 8,583.88 
76.00 2,91.80 

Rate weeks unii Amount 

Page 1 

t.169.22 
417.56 

794.97 
m.78 

51.39 

562.44 
878.92 
89a.35 
48.18 

835.11 
w.60 
11242 

9,764.32 
300.00 
31 8-42 

3,084.05 
l,7?3.30 
2457.18 
1,438.92 

616.68 

em35 
770.07 
151.17 

Gpine-2 

. .... - 
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88.67 a m  200 1.00 75.m 5,000.25 
74.84 a.o.00 am 1.00 14.00 1,047.34 
78.92 42200 a s  1.00 20.20 1,553.78 
58.42 42200 0.m 1.00 

Rsput 47.04 
47.M 
53.29 4ao.00 1.00 1.m 38.00 1,918.44 

Reoutar - 
Reoutar 47.M - 40.49 
w 34.10 

1 .MI 

1 .a 

1 .MI 
5o.W 
1 .MI 
6.00 
7.m 
&OD 
1.00 

m.38 

321.20 

1,rn.M 
M.00 
m.80 
408.54 
289.85 

1 ,W1.76 
4t1.12 

Page 3 



76.92 4t.m 1.25 1.00 50.0 3,0?&77 

6.50 
6.50 
6.50 
6.50 

6.50 

1.00 
500.00 
35.m 
5.00 
5.M) 
200 
200 
i.m 

1.00 
1.00 

1,188.22 
417.58 
208.78 
826.34 

87692 

$as1 .B 
200.00 
80.90 

680.90 
385.50 
385.44 
411.t2 
462.51 

em35 
770.87 
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0 

e 

58.42 4200 0.70 1.00 a.40 1,858.75 
1.18 1200 0.75 1.00 31.50 1,454.04 

I 

0.75 

0.75 

0.50 
0.75 
1 .oo 
1.m 

1.00 
5o.m 
n m  
100 
3.00 
0.75 
1 .m 
1.00 

7227 

38.54 

m.35 

835.11 
m .20 

z441 .OB 
40100 
5 5 . 1  
408.54 
231 .XI 
144.54 
205.56 
154.17 

aw 

Page 5 Gpine-2 



e 

Page 6 G-pine-2 



e 

1 .oo 
1.00 

3.00 
3.00 

0.50 

51.39 

411.12 

1,021.36 
gas  

154.17 
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1 .oo 

100 
1 .al 
1.00 
1.w 
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102.78 

321.20 

2441 .w) 

1o.m 
121.80 
408.51 
231.30 
1R72 

Gpine-2 
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Site Safety O k r  
uxo s m # d l  VI 
uxo s m / T e d l v  
UXO Technbn IV 
UXO Tectrbian 111 
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EVALUATED REMOVAL ALTERNATIVES 



Pine Farm [Storage Barn Area] 

Alternative 1 -- No Further Action with Limited Action 
(Surface and Subsurface Clearance of OE Over a Selected Area 

to a Depth of One Foot) 

Alternative 1 provides for a complete OE surface and subsurface clearance of the 0.5 acre area (area 
designated for future construction of a storage barn within the Pine Farm) to a depth of one foot. Because 
the surface clearance will be performed concurrently with the subsurface ciearanct, the cost for the surface 
clearance is included in the subsurface costs. The work schedule is based on working four IO-hour days 
per work week. When possible, local laborers are used to reduce per diem and labor cast. Per diem costs 
for labors is assumed to be one-half the JTR rate. It is assumed that no brush clearance is required in this 
area because available information indicates the area has recently been cleared of brush. During the 
Engineering Design effort, a number of production rates have been proportionaIly increased to account for 
this effort. The land survey effort was not adjusted, as grids established during the Engineering Design 
initiative add no value to the removal action. Typically, a survey team can survey twenty 100’ X 100’ 
grids per day. Given the emtic terrain and vegetation prtsent in grids, the survey production rate was 
held to 14 grids per day. The work is to be perfmed on privately owned property. A site restoration line 
item has been included in this estimate to account for funds to return the site to near original condition. 
Due to limited field scope and duration, a site visit and site trailcrloffice will not be necessary and has 
therefore been eliminated from this cost estimate. 

Total Acreage to Surface Clear: 0.5 %cCren grids (100’ x 100’) 
-20 acre 

Adjusted acreage: .30 acre 
Total Acreage Previously Geophysically Investigated: 

Adjusted number ofgrids 2 
Grids Requiring Brush Clearance O g d S  

Number of Grids requiring brush clearance: 

e 
Searcb Grid Size: 100’ X 100’ 0.22 ~cres per grid 

0 

Production Rates: 
Brush Clearance 
Land Survey 
Surface Clearance 

(no brush clearance required) 
14 grids per day pwtwo person team (1 team) 
5 grids per workday (.5 acres) per 5 person team ( 1  team). 

Duration: 
Roject Management 
Brush Clearance None 
Land Survey 
Surface Clemnce 
Disposal 
Quality Control 
Total FVojcct Duration 

4 working daydl weeks 

3 workmg,dayd.75 weeks (one team) 
3 working dayd.75 weeks (one five-person team) 
Effort included in Surface Clearance 
3 working dayd.75 week (2-person team) 
4 working daydl weeks 



Mher Direct Costs 

FM Radio. Handheld Wl charm 

1,169.22 
417.58 
208.m 
794.97 

5 1 . 3  

552.44 
876.92 
m.36 
1.18 

835.11 
=go 
11 2.42 

9,78132 
m.m 
318.42 

3,084.05 
1,773.30 
2,457.1 a 
4,43392 

818.88 

m.35 
770.07 
754.17 
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1.00 

1.00 
50.00 
1 .m 
am 
7.00 
8.00 
1.00 

gs.3 

321 -20 

1,220.51 
20.00 
69. Bo 
408.54 
m.85 

1.541.76 
411.12 
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47.04 
SiteSafetYMm Reouler 47.04 40.00 1.00 1.w 40.00 1,883.60 
w o  s m d l  VI - 53.29 40.00 1.M) 1.m 4o.00 2t31.60 
uxosrpemsw/Techv Rw= 47.04 
UXO TehniEian 1v - 40.49 
UXO Tdwiden I 34.10 

6.50 
6.50 
150 
6.50 

8.50 

1 .OD 
500.00 
35.00 
5.00 
5.m 
200 
200 
1 .MI 

1.00 
1 .m 

1,1[8).22 
417.56 
m.70 
626.34 

878.92 

$mi .a 
m.m 
80.90 
w.90 
385.50 
305.4 
411.12 
46251 

w.35 
m87 
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7227 

38.54 

899.35 
48.18 
m.t1 
321.20 

2441.a 
#.o.oo 
56-68 
m.51 
231.30 
144.51 
205.56 
151.17 
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78.02 
mw 
N01 
7892 
MA7 

Me Safely 47.04 
uxo $-medl YI - 53.29 
uxo s m / T € d l  v w 47.04 4am 0.75 1.m 3o.w 1,*1120 
UXO T&inkinn rV Rsolltar 40.9 40.00 0.75 4.00 1m.m 4,maLl 
UXO T&miin 111 - 34.10 

Mher D M  Costs 

FM Rado, k W l C h a r p a r  

1 .al 

1 .m 

3.m 
3.00 

51.39 

411.12 

1 m t . 3  
m.25 

154.17 
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0 

Sile Safety Omcer mw 47.w 
uxo s m e d l  VI Rspular 53.29 4o.w 0.25 1.m 1o.m 53280 
uxo s m / T € a  v - 47.7.01 
UXO T W i  IV -r 40.49 M.o.00 025 1.00 10.00 4W.m 
UXO T h i n  111 3410 

1.00 

6.W 
1 .m 
1.00 
1 .m 

11242 

10.44 

77.10 
18272 

i=.ia 
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76.82 
1.67 
74.81 
70.92 
5842 
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78.92 4200 0.75 l.W 31.50 2,422.88 I 56.42 4200 1.00 1.00 
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Pine Farm 

Alternative 3 - Surface Clearance of OE 

Alternative 3 requires a complete OE surface clearance of 38.94 acres. Electronic detection instnunentS 
are necessary to detect OE hdden from view by hgh grasses and terrain. The work schedule is based on 
working four 10-hour days per work week. Where possible, lccal laborers are used to reduce per &em and 
labor cost. Per hem costs for labors is assumed to be one-half the JTR rate. Brush clearing efforts are 
extensive and based solely on the production acheved during the Engineering Design effort. It is assumed 
that 80% of the total grids will require brush clearance. During the Engineering Design effort, 2.47 acres 
were geophysically investigated to a depth of 4 feet. Brush clearance and surface clearance production 
rates have been proportionally increased to account for the effort previously completed. The land survey 
effort was not adjusted, as grids established during the Engineering Design initiative add no value to the 
removal action. Typically, a survey team can survey twenty 100’ X 100’ gnds per day. Given the erratic 
terrain and vegetation at Camp Croft, h s  estimate was held to 14 grids per day. A site restoration line 
item has been included in this estimate to account for funds to re-sed and return the site to near original 
condition. 

Total Acreagelgrids to Surface Clear: 
Total Acreage PreviousIy Geophysically Investigated: 

38.94 acredl70 (100’ XlOO’) search grids 
2.47 

Adjusted acreage: 
Adjusted number of grids 
Grids Requiring Brush Clearance 
Search Gnd Size: 100’ X 100’ 

Production Rates: 
0 

Brush Clearance 
Land Survey 
Surface Clearance 

Duration: 
Project Management 
Land Survey 
Brush Clearance 

Surface Clearance 
Disposal 
Quality Control 
Total Duration 

36.47 acres 
136 
108 grids124.79 acres 
.22 acres per grid 

3 grids per day per four man team (6 gnds per day) 
14 grids pex day per two person team ( 1 team) 
8.71 grids pm day (2 acres) per 5 person tern (2 teamsa17.42 gnds 
per workday) 

26 working days16.5 weeks 
13 working &yd3.25 weeks (one team) 
14 working days13.5 weeks -- 4 grrds per work day per four-won 
team (two teams @ 8 pds per workday) 
7.81 (8) working dayd2 weeks (two five-person teams) 
Effort included in Surface Clearance 
8 working daysl2 weeks (2 person team) 
26 Working Dayd6.5 weeks 



StA,  CI~IP.~C~ of O E  - Alternative S 
Corps of Enginwrs 

Camp Croft, Spanenburg. S.C. 
Enginaerlng Deaign Coat Estimate 

Pine Farm - Surface Clearance of ITE 

.. ... . 

Program Management I 
Project Manager 111 273 .OO 20,9fN, I 8  
Project Manager II 201.60 13.440.67 

Certified lndustrlal Hygienist 

Englnaer I I  

Survey Manager 
Surveyor V 

Quality Control Specialist 
Site Safety Officer 2B0.00 12,230.40 
UXO SupervisorTTech VI 352.00 18.758.08 

UXO Superuisor!Tech V 
UXO Technician IV ~ 0 . 0 0  3a,oe0.00 
UXO Technician 111 
Laborer II a4o.00 z4,oee.oo 

loadsd Number Number 
0th 

FM 
U 

FM Radio RepeaterIBase Station 
Cellular Telephone and Servlce 

Video Camera 
Computer 
Brushcutter. p o w r  
Chainsaw 
EO0 Demolition Kit 

Foester Ferrex Ordnance Locator 
Schonrtedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor's Kit 

Total Station Survey Equipment 
Ford Explorer 
Pickup. 4x4. 314 Ton 
Ah Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Projject Consumablee 
Printrng and Binding 

Shipping 
Site Trailer 
Electrical Hook Up 

Magazine fencing 
Megaztne Mobiltzation 
Donor Explosives 
Site Remediation - Pine Farm 

Direct Costs Rate Weeks Unlts Amount 

adlo. Handheld wl charger 

Subtotal - Other Direct Coalr 

Total Estimated Costs 

1.169.22 

488.95 

234.48 
i ,035.87 

440.88 

308.34 

t ,349.04 

102.78 

1,554.55 

878.92 
B B B . 3 5  
2 0 8 . n  

e , m . 8 2  
626.33 

3.260.1 1 

12,205.40 

e80.00 
2.385.54 

29,585.1 1 
17,0?8.83 

7.535.35 
I ,498.92 

836.68 
1.570.65 
1,927.17 

B00.35 

770.87 
n 0 . w  
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Sucbee Clerrraee of 
Corps of Engineers 

Camp Croft. Spartenburg. S.C. 
Englnssnng Design Cost Estimate 

Pine Farm - Surface Clearance of OE 

66.87 42.00 0.80 1.00 33.60 2,210.1 1 

76.92 

Puality Control Specialist Regular 47.04 

Site Safely Officer Regular 47.04 

UXO SupervisorTTeeh VI Regular 53.29 40.00 0.80 1.00 32.00 1.705.28 

UXO SuperuisorTTech V Regular 47.04 

UXO Technician tV Regular 40.48 

UXO Technician 111 Regular 34.10 
Laborer tl Raaular 28.65 

Loaded Number Number 

FM Radio AepeaterlBase Station 
Cellular Telephone and Service 

Video Camera 
Computer 
Brushcutter, power 
Chainsaw 
EOD Demolition Klt 

Foeeter Ferrex Ordnance Locator 
Schonstrdt Magnetic Locator 

Exptosive Storage magazine 
Carrier Phase GPS 
Surveyor’s Kit 

Total Station Survey Equipment 
Ford Explorer 
Plckup, 4x4, 314 Ton 
Alr Fare- - Round Trip 
Mileage 
Fuel 

Lodging 
Meals and Incidentah 
Project Consumable$ 
Printing and Binding 
Shipping 

Site frailer 
Electricel Hook Up 

Magazine Fencing 
Magatlne Mobilization 
Donor Explosives 
Site Remediation - Pine Farm 
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Surlrce Clmrmn of 
Corps of Englnecn 

Camp Croft, SFrbnburg. S.C. 
Engineering Design Cost Estimate 

Pine Farm - Surface Clearance of OE 

Project Manager 111 
Project Manager II 
Certifuad lndustrlal Hyglanist 
Englnaer II 
Survey Manager 

Surveyor V -- 

80.87 42.00 2.00 1.00 84.00 5,eoo.2a 

78.92 42.00 0.50 1.00 21 .oo I ,e1 5.32 
74.81 40.00 0.40 1.00 16.00 1 ,I g6.86 

33.60 1.885.71 58.42 42.00 0.BO 1.00 

Quality Control Specialist Regular 47.04 

Site Safety Officer Regular 47.04 
UXO SuperuisorTTech VI Regular 53.29 40.00 1.00 1.00 40.00 2,131.60 

UXO Suparvisorflach V Regular 47.04 

UXO Technician fV Regular 40.49 

UXO Technician 111 Regular 34.10 

Laborer II Reaular 28.135 

Other Direct Costs 

FM Radio, Handheld wl charger 
F M Radio RepeaterlBass Statlon 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter, power 

Chainsaw 
EOD Demolition Klt 
Foester Ferrex Ordnance Localor 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Survayofs Kit 

Total Station Survey Equipment 
Ford Explorer 

Pickup, 4x4, 314 Ton 

Alr Fare - Round Trip 
M ibeags 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumables 
Printing and Binding 
Shipping 
Site Trailer 
Electrlcal Hook Up 

Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Site Remediation - Pine Farm 

Subtotar - Other Dlrect Costa 

Total Estimated Costa 

loaded 
Rate 

Number Number 
Weeks Unlts Amount 

Page 3 PinesAlt3.xts 



Surfme Cleurner  m f  
Corps of Engineers 

Camp Croft. Spartanburg. S.C. 
Engineering Design Cost Estimate 

Pine Farm - Surface Clearance of OE 

Labor Cmy.7 R.lc We& WccL P r p k  tlrurs Ammmut 

Program Management I 
Project Manager 111 78.92 42.00 6.50 1.00 273.00 20,9QQ.t8 

Project Manager II 
Certified lndustriet Hypienist 

Engineer II 
Survey Manager 

Quality Control Specialist Regular 47,04 
Site Safety OHicor Regular 47.04 40.00 6.50 1.00 260.00 12,230.40 
UXO SupervtsorTTech VI Rngular 53.29 40.00 6.50 1.00 260.00 13.855.40 

UXO Superviaor/Tech V Regular 17.04 

UXO Techniclan 1V Ragutar 40.49 

UXO Technician 111 Regular 34.10 

Laborer II Reaular 28.65 

Loaded Number Number 

FM Radio RepeaterlBase Station 

Cellular Telephone and Service 
Video Camera 
Computer 

Brushcutter, powsr 
Chainaaw 

EO0 Dernolltlon Kit 
Fosater Ferrex Ordnance Locator 
Schonstsdt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 

Total Statlon Survey Equipment 
Ford Explorer 
Pickup. 4x4, 314 Ton 
Alr Fare - Round Trip 

Mileage 
Fuel 

lodginp 
Meals and Incidentals 
Project Consumable$ 
Printing end Binding 
Shipping 
Site Trallsr 

Electrical Hook Up 
Magazlne Fencing 
Magazine Mobilization 
Donor Explosives 

Site Remediation + Plne Farm 

SUWeyOr"8 Klt 
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a 

Sur&*s Clemrmce m f  
Corps of Engineers 

Camp Croft. Spartenburg, S.C 
Engineering Oaiign Coal Estimate 

Pine Farm - Surface Clearance of OE 

[luallty Control Specialist Regular 47.04 

Site Safety Oflicer Regular 47.04 
UXO Suparuiior/Teeh VI Regular 53.28 

UXO Supervisor~ech V Regular 47.04 

UXO Tochnician IV Regular 40.49 

UXO Technician 111 Regular 34.10 40.00 3.25 1.00 130.00 4,433.00 

Laborer II Regular 28 65 

Loaded Number Number 

FM Radio Rspeatsr/Bssa Stetion 
Cellular Tebphone and Service 
Vldeo Camera 
Computer 
Brushcutter. power 
Chainsaw 
EOD Demolition Kit 

Foestsr Farrex Ordnanco Locator 
Schnnartedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor% Kit 

Total Station Survey Equipment 
Ford Explorer 
Pickup. 4x4. 314 Ton 
ALr Fare - Round Trip 
M iteege 
Fuel 

Lodging 
Meats and Incidsntats 
Project Consumablss 
Printing and Binding 
Shipping 
Site Trailer 
Electrical Hook Up 

Magazine Fencing 
Magazine Mobiluation 
Donor Explosives 
Site Remadistion - Pine Farm 
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a 

su.fm.a 
Corps of Engineers 

Camp Croft, Sperlenburg, S.C. 
Engineering Design Coat Estimate 

Plne Farm - Surface Clraranca of OE 

R.1- W.eL WccLm Pwplc Hmrm A-mrmt 

82.06 
76.92 

66.67 
74.m 

76.92 
56.42 

48.18 

Quality Control Speclalist Regular 47.04 
Site Safety Officer Regular 47.04 

UXO Supewisormech VI Regular 53.20 
UXO Superviior/Tech V Regular 47.04 

UXO Technician IV Regular 40.48 40.00 3.50 2.00 280.00 Z 1,337.20 

Laborer II Reaular 28.65 40.00 3.50 8.00 840.00 24.066.00 

UXO Technician 111 Regular 34.10 

FM Radio RepeaterlBase Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter, power 
Chainsaw 

€OD Demolition Kit 
Foester Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazlne 
Carrier Phase GPS 
Surveyors Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 

Mileage 
Fuel 
lodging 
Meals and Incidentals - 
Project Consumable$ 
Printing and Bhdlng 
Shipping 
Site Trailer 
Electrical Hook Up 

Magazme Fencing 
Magazine Mobilization 
Donor Enplosives 
Site Remediation + Pine Farm 

Loaded Number Number 

3.50 

3.50 
3.50 

3.50 

3.50 

50.00 

109.00 

t3.60 
13.60 
13.60 

1.340.04 

449.68 

358.73 

3,147.89 

40.00 

379.32 

4.630.1 2 
2,621.40 
2,620.BQ 
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8urf.ce Clslr lnce of 
Corps 01 Engineers 

Camp Croft. Spartenburg. S.C. 
Engineering Design Cost Estlmata 

Pine Farm - Surface Clearance of OE 

Project Manager 111 
Project Manager II 
Certified Industrial Hygienist 
Engineer II 
Survey Manager 

Wath Wwhs Pt.plc I l o r r n  Aimunt 

Program Management 1 

Surveyor V 

Quality Control Specialist Rogul8r 47.04 

Site Safety OPlicar Regular 17.04 

UXO Superuiaormach VI Regular 53.28 

UXO SuperuisorTTech V Regular 47.04 40.00 2.00 2.00 180.00 7,526.40 

UXO Technician IV Regular 40.49 40.00 2.00 8.00 840.00 25,913.10 
UXO Technician 111 Regular 34.10 
Laborer II Rnnirlar 7 R  R 6  

Loaded Number Number 

FM Radio RepeatedBaae Station 
Ctllutar Telephone and Servlce 
Video Camera 
Computer 
Brushcutter< power 
Chainsaw 

€OD Demolition Kit 
Foester Ferrax Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carner Phase GPS 

S U N ~ ~ O ~ S  Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 

Mrleage 
Fuel 

Lodging 
Meals and Incldrntals 
Protect Consurnables 
Printing and Binding 
Shipping 
Site Trailer 
Electrical Honk Up 

Magazine Fencing 
Magazine Mobilizatlon 

Donor Exploslver 
Site Remediation - Pine Farm 
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Surfmso Clearincc of 
Corps of Engineers 

Camp Croft. Spartenburp. S.C. 
Engineering Dosign Cost Estimate 

Pine Farm - Surlace Clearance of OE 

L bor C a b e q  R.tr W==h W m m L  Paoplw H-urm Amount 

Program Management 1 02.06 

78.92 
66.67 

74.81 

76.92 
56.42 
46-16 

Project Manager 111 
Project Manager II 
Certified Industrial Hygienist 
Enginear tl 
Survey Manager 

Quality Control Specialist Regular 47.04 

Site Safety Omcer Regular 47.04 

UXO SupervisarTTech VI Regular 53.20 40.00 0.50 1.00 20.00 1,085.80 

UXO Technician IV Regular 40.49 40.00 0.50 1.00 20.00 809. BO 
UXO Technician 111 Regular 34.10 
Laborer I1 Rsoular 26.65 

UXO Supetvisorflech V Regular 47.04 

FM Radio, Handheld wl charger 
FM Radio RepeatWBase Station 
Cellular Telephone and Sorviee 

Video Camera 
Computer 
BrusheuHer< power 
Chainaaw 
EOD Demolition Kit 

Foester FSKeX Ordnanw Loator 
Schonstedt Magnetic Locator 

Explosrvs Storage magazine 
Camor Phase GPS 
Surveyors Kit 

Total Station Survey Equipment 
Ford Explorer 
Pickup, 1x4,  314 Ton 
Alr Fare - Round Trip 

M iteege 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumables 
Printing and Binding 
Shipping 
Site Trailer 
flectrlcsl Hook Up 

Magazine Fencing 

Magazine Moblllration 
Donor Explosivss 
Sltr Remediation - Pine Farm 

Subtotal - Other Direct 

Total Estimated 

Loaded Number Number 
Other Direct Costs 
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Surbce C I C m r l I l C t  of 

Corps of Engineers 

Camp CroR Spartenburg, S.C. 
Enginroring Dsslgn Colt Estimate 

Pine Farm - Surface Clearance of OE 

Program Management I 

Project Manager 111 
Project Manager II 
Certified lndustrlal Hygienist 
Englneer II 
Survey Manager 

74.81 

I 
46.16 

47.04 40.00 2.00 1 .oo eo.oo 3.7m.zo 
Site Safety Omcer Regular 47.04 
UXO Supenrisor/Treh VI Regular 53.29 

UXO Supewisormech V Regular 47.04 
UXO Toehnician IV Regular 40.49 

Laborer II Reaular 28 65 

UXO Technician 111 Regular 34.10 40.00 2.00 1.00 80.00 2,728.00 

Loaded Number Number 
Other Direct Costs 

FM Radio, Handheld wl charger 
FM Radio Repeaterlease Station 
Cellular Telephone and Service 
Video Camera 

Computer 
Brushcuttar, power 
Chainsaw 
EOD Demolitwrn Kit 
Foester Fetrex Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor'a Kit 

Total Station Survey Equipment 
Ford Explorer 

Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 

Lodging 
Meals and Incidentals 
Project Consumable8 
Printing and Binding 

Shipping 
Ske Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Site Remediation - Pine Farm 

Subtotal - Other Dlmct Costs 

Total Estimated Costs 
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Surfice Clearance OF 
Corps of Engineers 

Camp Croft. Spartenburg. S C. 
Engineering Design Cost Estimate 

Pine Farm - Surlace Clearance of OE 

Project Manager 111 
Project Manager II 
CeMed Industrial Hygienist 
Engineer II 

Survey Manager 

76.92 
88.87 42.00 2 00 1.00 84.00 5,600.28 

74 81 

78.92 42.00 t 00 1.00 42.00 3,230.64 

56.42 42.00 2.00 1 0 0  84 00 4.73928 
ACI 1P. 

Quality Control Specialist Regular 47.04 

Site Safety Officer Regufar 47.04 
UXO SupsrvlsorTTeeh Vi Regutar 59.29 

UXO Supervisorflech V Regular 17.04 
UXO Technician IV Regular 40.48 

UXO Technician 111 Regular 34.10 

Laborer II Retlular 

Loaded Number Number 

Othel 

FM R 

FM Radio RepeatadBase Station 
Cellular Telephone and Service 
Vidao Camera 
Computer 
Brushcutter, power 
Chainsaw 
€OD Dsmolition Kit 
Forstar Ferrex Ordnance Locator 
Schonstedt Magnetlc Locator 
Elcploslvr Storage magazine 
Carrier Phase GPS 
Surveyor% Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup. 4x4. 314 Ton 
Alr Fare - Round Trip 
M [Idage 
Fuel 
Lodging 
Meals end lncidantela 
Project Consumable8 
Printing and Binding 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazlne Mobilization 
Donor Explosives 
Site Remediation + Pine Farm 

- 
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i 
I 

e 

S".f.., Clcmrmncs o f  

Corps of Enginam 
Camp Croft, Spartenburg. S.C 

Engineering Design Colt  Estimate 
Pine Farm - Surface Clearance of OE 

- 

Program Management I 
Project Manager 111 
Project Manager II 
Certified Industrial Hyglenlst 
Engineer II 
Survey Manager 
Surveyor V 

74-11 

48.16 

Quality Control Specialist Regular 47,04 

Site Safely Officer Regular 47.04 

UXO SuporvisorTTeeh VI Regular 53.29 

UXO SuporvisorTTech V Regular 47.04 

UXO Technician IV Regular 40.40 
UXO Technician HI Regular 34 10 

Laborer II Regutar 28 65 

Subtotal - Labor 

Loaded Number Number 
Other Direct Costs 

FM Radio, Handheld wl charge 
FM Radio RepeeterlBese Station 
Cellular Telephone and Service 
Video Camera 

Computer 
Brushcutter? power 
Chalnsaw 
EOD Demolition Kit 
Foester Feme* Ordnance Locator 
Schonstndt Magnetic Locator 
Explosive Storage magazine 

Carrier Phase GPS 
Surveyor's Kit 

Total Station Survey Equlpmant 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 

Mileage 
fuel 
Lodplng 
Meals and Incidentals 

Project Consumable$ 
Printing and Blnding 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Msgezine Moblliratbn 

Donor Explosives 
Site Remrdietion - Pine Farm 

Subtotal - Other Direct 

Total Estimated 
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Pine Farm 

Alternative 7 - Surface and Subsurface Clearance of OE Over 
Entire Area to a Depth of One Foot 

Alternative 7 provides for a complete OE surface and subsurface clearance of the entire area (38.94 acres) 
to a depth of one foot. Because the surface clearance will be performed concurrently with the subsurface 
clearance, the cost for the surface clearance is included in the subsurface costs. The work schedule is 
based on worlung four 10-hour days per work week. Where possible, local laborers are used to reduce per 
diem and labor cost. Per diem costs for labors is assumed to be one-half the ITR rate. Brush clearing 
efforts are extensive and based solely on the production achieved during the Engineering Design effort. It 
is assumed that 80% of the total grids will require brush clearance. Dunng the Engineern Design effort, 
a number of production rates have been proportionally increased to account for ths effort. The land 
survey effort was not adjusted, as gtlds established during the Engineering Design initiative add no value 
to the removal action. Typically, a survey team can survey twenty 100’ X 100’ grids per day. Given the 
erratic terrain and vegetation present in grids, the survey production rate was held to 14 grids per day. 
The work is to be performed on privately owned property. A site restoration line item has been included in 
this estimate to account for funds to re-seed and return the site to near original condition. 

Total Acreage to Surface Clear: 38.94 acredl70 (100’ X 100’) search grids 
Total Acreage Previously Geophysically Investigated: 2.47 
Adjusted acreage: 36.47 acres 
Adjusted number of grids 136 

Search Grid Size: 100’ X 100’ 
Number of Grids requiring brush clearance: 

Grids Requiring Brush Clearance 108 
0.22 acres per gnd 
108.8 

Production Rates: 
Brush Clearance 
Land Survey 
Surface Clearance 

4 grids per day per four man team (8 grids per day) 
14 grids per day ptr two person team ( 1 team) 
7.62 grids per workday (1.75 acres) per 5 person team (2 teams Q 
15.24 (3.5 acres) per workday . 

Duration: 
Project Management 
Brush Clearance 
Land Survey 
Surface Clearance 
Disposal 
Quality Control 
Total Project Duration 

27 working dayd6.75 weeks 
14 working dayd3.5 weeks (2 teams) 
13 working dayd3.25 weeks (one team) 
8.93 (9) working dayd2.25 weeks (two teams) 
Effort included in Surface Clearance 
9 working dayd2.25 weeks (2-person team) 
27 working dayd6.75 weeks 



0 
surf- Cleurnee of OE .Alternative 7 

Corpa of Englneers 

Camp CrotI, Spartenburg, S.C. 

Enpinwring D i i n  Cost Esthfita 
Pine Farm 

Program Management I 
Propct Manager tII 
Propct Manager II 243.00 16,240.ai 
CerIlfied Industrial Hygianirt m o o  i.1w.w 

283.50 21.806 82 

Engineer II 63.00 4,84588 
150 80 9.004.63 Survey Manager 

QuaiiCy Control Specialist 
Site Safety ORloer Regular 47.04 270.00 12.700.80 
UXO SuperuuofTTech VI Regular 53.29 382.00 1%2W 98 
UXO SupervuorlTech V Reguiar 4704  160 00 8.467.20 

1,020.00 41,299.80 UXO fechoiuan N Reguiar 40.49 
UXO TechnicJan 111 220.00 7.502.00 

840.00 24.068.00 

Number Number Loaded 

FM Radio Repeater/Basa Statlon 
Cellular Telephone and Sewice 
Video Camera 
Computer 
Brushcutter, power 
Chainsaw 
€OD Demlition Klt 
Fmster Ferrex Ordnancm tmtor 
Schonstedt Mapnetic l m t o r  
Exploswa Storage magarlne 
Carriar Phase GPS 

Total Station Suwey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Conaumables 
Prlntlng and Binding 
Shipping 
Site Trailer 
Electral Hook Up 
Magazlne Fenung 
Magazine Mobitization 
Donor Expbsives 
Site Remediation - Pine Farm 

Surueyota K1 
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& I w L  Claw- of 

Corps of Engineers 
Camp Croft, Spartenburg. S.C. 

Engineering Design Cost Estimate 
Pine Farm 

Lbmr &1+7 Rmk W 4  Wtalu Pcrpk Horn- A r - w i t  

Program Managemant I I 82.06 42.00 0.20 1.00 8.40 889.90 

Project Manager 111 
Project Manager II 
Certihed lndusblal Hygienist 
Enginser II 
Survey Manager 
sunrevor v 

gS67 42-00 0.80 1.00 33.60 2.240.1 1 

74.01 1 76.92 
56.42 
46.16 

. 

Quality Conttol Spaclallst Regular 47.04 
S i  Safety Olhcer Regular 47.04 
UXO SuparvisorTTech V1 Regular 53.29 40.00 0.80 1.00 32.00 1.705.28 
UXO Supervisormmh V Regular 47.04 

UXO Technician Iv Rmgular 40.49 
UXO Technician 111 Reaular 34.10 

Laborer II Regular 28.85 

74 00 4.634.69 

Loaded Number Number 

FM Radio RepaatarlBasr Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter, powsr 
Chainssw 
EOD Demol in  Kit 
Foester Femx Ordnanea Inator 
Schonstedl Magnetic Loator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor's Kit 
Total Station S u w q  Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Ah Fan - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumsbles 
Printlng and Binding 
Shipplnp 
Site Traikr 
ElscWu#l Hook Up 
Magazine Fencing 
Magazine Mobiliatin 
Donor Expbsivas 
Site Remediation - Pine Fern 
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Camp Croft, Spartanburg, S.C. 
Engineering miin Cost Estimate 

Pine Farm 

Project Menagar 111 
Project Manager II 
Certihd IndusMPl Hygienist 
Engineer LL 
Survey Manager 

Program Managemant I 

66.67 42.00 2.50 1.00 105.00 7,000.35 

74.81 40.00 0.40 1.00 16.00 1,198.96 

78.92 42.00 0.50 1.00 21.00 t,615.32 

56.42 42.00 0.80 1.00 33.60 3.885.7 1 

Surveyor V 

Quality Control Speclalist Regular 47.04 
Site Safeety Officer Rqular 47.04 
UXO Supervisornech VI Regular 53.29 40.00 1.00 1.00 40.00 2,131.60 

UXO Superviswrrech V Ragular 47.04 
UXO Technielan IV Regubr 40.49 
UXO Technician Ill Regular 34.10 

Laborer II Regular 2885 

238.60 15.563 20 

Loaded Number Numkr  

FM Radlo Repeateri8Pse Smhn 
Cellular Telephone and Sarv(ca 
Vim Camera 
Computer 
Brushcutter. power 
Chainmw 
€OD Derndion Kit 
Foester Ferrex Ordnaw LDEBtor 

Sehonstudt Magnelic Locator 
Explosive Stwego magarlne 
Carrier Phase GPS 
Surveyots Kit 
Total Statlon Survey Equipment 
Ford Expkmr 
Pickup, 4x4, 3 H  Ton 
Alr Fare - Round Tfip 

Mileage 
Fuel 
Lodging 
Meals and InEidentals 
p-13 Consumable$ 
Printing and Bindlng 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine FsnEanp 
Magazine Mobllkatan 
Oonor Explosives 
Sita Remediatan - Pine Farm 
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8"rfaee ClOum#!e af 
Corps d Enginsers 

Camp CrotI. Spartenburg, S.C. 
Engineering Dawn Cost Estimate 

Pine Farm 

Program Managemant I 
Project Manager 111 76.82 42.00 6.75 1.00 

Project Manager II 
CertKied Industrial Hygienist 
Enginwer II 
survey Manager 

2a3.50 21,aw.~2 

Quality Control Speciclilllst Regular 47.04 
Rsgular 47.04 40.00 6.75 1-00 270.00 12,700.80 Site Safety Otticer 

UXO SuperviaorK& VI Regular 53.29 40.00 6.75 1.00 270.00 14.388.30 
UXO SupervisorlTech V R q u k r  47.04 
UXO Technician IV Regular 40.48 

UXO Teehnban It1 Regular 34-10 

FM Radio AepaatarlBase Stahon 
Cellular Telephone and Sarvim 
Video Camera 
Computer 
Brushcutter. power 
Cheinaaw 
EOD DemolUon Kit 
Fooabr Ferrex Ordnance Locator 
Schonstedt Magi~tic Locator 
Explosive Storage magazine 
Carrier Phaw GPS 
Suweyofs Kit 
TOM Statbn Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 
Mikeage 
Fuel 
Ldgtng 
Meals and Incidentals 
Project Consumables 
Prinlng and Sinding 
Shipping 
SIC Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Site Remediation + Pine Farm 
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Surf- Cl-- m i  

Corpa of Englneen 
Camp Croft, Spartenburg, S.C. 

Engineering Doiign Cost Eatimate 
Plne Farm 

Quality Control Specialist Rqutar 47.04 

SLte Safely Ofker Regular 47.04 
UXO Supervisor/Tech VI Regular 53.29 
UXO Superviaor/Tech V Regular 47.04 
UXO Technician W Regular 4049 

UXO TechnicIan 111 Rqular 34.10 40.00 3.25 1-00 130.00 4,433.00 

Laborer II 

308.50 13.103 48 

Loaded Number Number 

FM Radio Repeater/Base Station 
Cellular Telephone and Sewice 
Vldeo Camera 
Computer 
Brushcutler, power 
Chalnsaw 
EOD Oimolltion Kit 
Foester F e m x  Ordnance Lo& 
Schonstedt Magnetic Loeator 
Explosive Storage magazine 
Carrier Phase GPS 
Suwayor’s Kit 

Total Station Survey Equipmant 
Ford Explorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumabks 
Printing and Binding 

ShtPplng 
Site Traller 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Site Remediatan - Pine Farm 
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sul.l.se ClSu.m~ of 
Corps ot Engin- 

Camp Crolt. Spadenburg, S.C. 
Enginmering W l g n  Cost Estimate 

Pins Farm 

Project Manager HI 
Project Manager LL 
Certikd Industrial Hygienist 
Engineer I1 
Survey Manager 

Program Management I 

Surveyor V I 48.18 

Pualitf Control Specialist R&&r 47.04 

Site Safety Ofliwr Regular 47.04 
UXO SupetvisorTTOCh VI Regular 53.29 
uxo supervlsor/Tech v Regular 47.04 
UXO Technician W Regular 40.49 40.00 3.50 2.00 260.00 11 3 7 . 2 0  

UXO Technician 111 Reaular 34.10 
Reoular 28.05 40.00 3.50 6.W e40.00 24,068.00 

Numbar Number 

FM Radio RepeaterlBare Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcuttar. power 
Chainsaw 
EOD Demolihon Kit 
Foester Ferrex Ordnanca Locator 
Sehonstedl Magnetic Locator 
Explosive Storage magaune 
Carrier Phase GPS 
Surveyofs Kit 
Total S tabn Survey Equipment 
Ford Explorer 
Plckup. 4x4, 314 Ton 
Alr Fare - Round Trip 

Mileage 
Fuel 
Lodging 
Meals end Incidentals 
Project ConsumaMas 
Ptinnng and Binding 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Expbsivas 
Site Remediation - Pine Farm 
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Corps d Enginaers 

Camp Croft Spartenburg. S.C. 

Engineering Desbn Cost Estimate 
Pine Farm 

Program ManaQement I 
Project Manager 111 
Project Manager II 
Certified lnduaaial Hygienist 
Engineer II 
survey Manager 

Qual@ Control SpackliSt Regular 47-04 
Site Safety Otticer Rqular 47.04 
UXO SupervimrTTmh VI Regular 53.29 
uxo supetvisorrrsch v Regular 47.04 40.00 2.25 2.00 i8o.00 ~1,467.20 

720.00 2 ~ , i ~ . a o  UXO Technician IV Regular 40.48 40.00 2.25 6.00 
UXO Tachnician Ill Regular 34.10 

FM Radio Repaater/Base Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter. pDwer 

Chainsew 
€OD Demolition Kit 
Foester Ferrex Ordnanca Locetor 
Schonstedt Magnetic Loeator 
Explosive Storage magazine 
C a m r  Phase GPS 
SUrVeyOfS KP 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Ah Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and IncMentals 
Project Consumabbes 
Printing and Binding 
Shipping 
Site Trailer 
EWri-1 Hook Up 
Magazine Fencing 
Magazina Mobllizamn 
Donor Enplmivas 
Sib Remedialion - Pine Farm 

2.25 8.00 

18.00 10.00 
16.00 10.00 
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surf- Clsum*r mf 

Corps of Enginsan 

Camp Croft. Spsnenburg. S.C. 
Engineering D&kn Cod Estimate 

Pine Farm 

Project Manager 111 
Project Manager II 
C e r t W  Industrial Hygienist 
Engineer II 
Sunrey Manager 

76.92 
E P  11 

Qualrty Control Specialist Regular 47.04 
Site Safely Officer Regular 47.04 
UXO SupervisorFTech VI R6gulrr 53.29 40.00 0.50 1.00 20.00 1,065.60 

uxo supervisorrrech v Regular 47.04 
Regular 40.48 40.00 0.50 1.00 20.00 609.80 UXO Teehnkian W 

UXO Technician 111 Regular 34.10 

Laborer I1 Rgular 2865 

40.00 1 m . 6 0  

Loadd 

FM Radb RepoaterlBase Station 
Cellular Telephone and Service 
W o o  Camera 
Computer 
Brushcutter. m e r  
Chainsaw 
EOD Demolition KR 
Foestet Fsrrew Ordnanw Locator 
Schonstedl Magnetic Locator 
Explosive Stofage magazine 
Carder Phaae GPS 
Suweyots Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4. 3 4  Ton 
Air Fare - Round Tnp 
Mlleage 
Fuel 
Lodging 
Meals and IncMldentals 
Project Conaumablss 
Prlnnng and Biding 
Shipping 
Site Trailer 
Ektrical Hook Up 
Magazina Fencing 
Magazine Mobllkabon 
Donor Explosives 
Site Remediation - Pine Farm 
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0 
8u.L Clsu- *I 

Corps of Engineers 
Camp Croft, Spartenburg. S.C. 

Engineering Design cost Estimate 
Pine Farm 

Project Manager 111 
Project Manager II 
Csrt ihd Industrial Hygienlst 
Engineer II 
Survey Manager 

Qualitv Control Specialist 

Program Management I 82.08 

74.81 
"V.". 

76.82 

0 

Site Safety Ofhesr Regular 47.04 
UXO Suparviwrmmh VI Regular 53.29 
UXO Supervimr~och V Regular 47.04 
UXO Technician IV Rsgular 40.49 
UXO Technician 111 Regular 34.10 40.00 2.25 1.00 80.00 3.Mio.00 

Laborer II Regular 28.65 

ieo.00 7.302.80 

FM Radio RepatorlBase Station 
Cellular Telephone and Sewice 
Video Camera 
Computer 
Brushcuiter, power 
Chainsaw 
EO0 Demolition Kit 
Fwstsr ~srrex ordnanca Locator 
Schonstdt Magnetic L-tor 
Exphslva Storage MQ€IZhla 

Carrier Phase GPS 
Sutveyots Klt 
T ~ I  Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Atr Fare - Rwnd Trlp 

Mi I e age 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumabtei 
Printing and Binding 

s h 1 P P n g 
!Me Trailer 

Ekctrical Hook Up 
Magazine Fencing 
Magazine Moblllzahn 
Donor Exploatves 
Site Remediation - Pine Farm 
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Surf, Clau- ol 
Corps of Engineers 

Camp Croft, Spartenburg, S.C. 
Engineering Debin Cost Eatimate 

Pine Farm 

... . 

Quality Control Specialist 
Site Safely Wmr 
UXO SupervisorTTech VI 
UXO Supetvisormech V 
UXO Tichnluan IV 
UXO Technician ttL 

76.92 
66.67 42.00 2.50 1.00 105.00 7,000.35 

78-92 42.00 1.00 1-00 42.00 3,230.84 
58.d2 42.00 2.00 1.00 8.1.00 4.739.28 

Regular 47.04 

Regular 47.04 
Aeeular 53.29 
Regular 47.04 
Regular 40.49 

FM Radio AepeaieflBasa Station 
Cellular Tskphone and S0Iv)Ce 
vldm Camera 
Computer 
Brushcutter. power 
Cheinsaw 
EOD DamolMon Kil 
Foester Famx Ordnancs Loator 
Sehonstdt Magnotic Locator 
Explosive Storage magazine 
Carrier P h a ~  GPS 
S u w y o ~ s  Klt 
~ o t a l  Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 
Mile%ge 
Fuel 
Lodging 
Meals and IWentals 
Project COn8UmableS 
Prlntlng and Binding 
Shipping 
Site Traikr 
Electrical Hwk Up 
Magazine Fencing 
Magazine Mobilization 
Donor Ewplosivas 
S i  Remediation - Pins Farm 

Page 10 PinesAIt7.A~ 



e 
S d m e e  Cl-- of 

Corps of Engineem 
Camp Croft, Spartenbutg, S.C. 

Engineering Design Coat Eatimale 
PlneFam . 

e 

Program Managoment I 
Project Msnepr 111 
Project Managget II 
Certihd Industrial Hygknkt 
Engineer II 
Survey Manager 
SUNWOr v 

82.08 
7 A  99 

.. . 

Quality Control Specialist Regular 47.04 
Sitt Safety Ofiiwr Regular 4704 

UXO SuporuisorlTech VI Raguhr 53.29 
UXO Supervlsormech V Reguhr 47.04 
UXO Technician N Regubr 40.49 

UXO Technician 111 Rqular 34.10 

Cabmr II 

Loaded Number Number 

FM Radio Repeaterlease Station 
Cellular Telephone and Sewice 
V i e o  Camera 
Computer 
Brushcutter. power 
Chainsaw 
EOD Demolition KY 
Foastsr Ferrea Ordnanm Locator 
Sehonsttedt Magnetic LDeator 
Explosive Storage magazine 
Carrier Phme GPS 
Surveyor's Klt 
Total Station Survey Equipment 
Ford Explorer 
Pickup. 4x4, 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumables 
Printing and Binding 
Shipping 
S i b  Trailer 
Electrical Hwk Up 
Magazlne Fencing 
Magazine Mobilization 
Donor Explosives 
Sitm Remediation - Plne Farm 

Subtotal - Other Direct Costs 
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SECTION 6-3 
COST ESTIMATE FOR THE LANDFILL AND 

COMPOST A AREAS 



I .  

I 

SELECTED REMUVALALTERNATIVE 

e 

' I. 



Landfill and Compost A Areas 

Alternative 6 - Surface and Subsurface Clearance of OE Over 
Selected Areas to a Depth of Four Feet 

(Compost A and Landfill 2 Areas) 

Alternative 6 provides for OE surface and subsurface clearance over 15 acres of the area to a depth of 4 
feet. The landfill and cornposting areas consist of 21.3 1 acres. Approximately 6.3 1 acres were previously 
cleared. Electronic detection instruments are necessary to detect OE hidden Itom view by high grasses, 
brush, and terrain. The work schedule is based on working four 10-hour days per work week. Where 
possible. local laborers are used to reduce per diem and labor cost. Per diem costs for labors is assumed to 
be one-half the JTR rate. Brush clearing efforts are moderate in the Compost A area but heavy at Landfill 
2. Production effort is established at 4 grids per day per team. It is ssumcd that approximately 60% of 
the total grids will require moderate brush clearance efforts. Brush clearance and surface clearance 
production rates have been proportionally increased to account for the effort previously completed. The 
land survey effort was not adjusted, as grids established during the Engineering Design initiative add no 
value to the removal action. The production rate for OE removal was reduced to one acre per workday 
due to its proximity to the landfill. Site restoration line item has been deleted given the end use of this rn 
as a landfill. Due to the limited scope and duration of this clearance effort, a site visit and site miledoffice 
will not be necessary and have been excluded from this cost estimate. 

Total Acreagdgrids to Surface Clear: 
Total Acreage Previously Cleared of UXO 
Adjusted acreage: 
Adjusted number of grids 
Grids Requiring Brush Clearanw 
Search Grid Size: 100' X 100' 

21.3 lams 
6.31 acres 
15 acres 
68 grids 
42 grids 
-22 acres per grid 

Production Rates: 
Brush Clearance 
Land Survey 
Surface Clearance 

4 grids per day per four man team (one team) 
10 grids per day per two person team (one team) 
4.36 grids per workday (1 acres) per 5 person team (1 team); 

Duration: 
Project Management 
Land Survey 
Brush Clearance 
Surface Clearance 
Dispsal 
Quality Control 
Total Duration 

20 working daw5 weeks 
11 working daySn.75 weeks (one team) 
7 working daydl .75 weeks (one em) 
16 working dayd4 weeks (ow five-person tcams) 
Effort included in Surface Clearance 
10 working daySn.5 weeks (2 person team) 
20 Working Dayd5 weeks 

I 



w.40 
321 .m 
1m.m 
748.79 

1,069.m 
m.32 
205.56 

2,325.40 
419.70 

5248.343 
11242 

1,870.22 
1.927,'lo 
2935.61 
9,764.32 
2120.00 
1,188.88 
34,589.72 
20,rn.w 
3,420.78 
2,056.60 
1,079.19 
4,atr.m 

899.35 
77o.m 
308.35 
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Loaded 
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M.67 4200 1.50 1.00 mo0 4,20021 

78.82 42.00 0.40 1.00 16.80 1,292.26 
74.01 40.00 0.30 1.00 12w (197.72 

58.42 42.00 0.50 1.w 3.m 1.184.a2 

47.M 
9-29 40.00 0.75 1.00 30.00 1,rn.m site s a f q  Omcer Reguh 

uxo S ~ i s a t l T ~ ~  
uxo sqemm& v 
UXO Tedmician Iy 
UXO Technieien 111 

1 .oo 

1.00 

1 .al 
50.00 
1.00 
&OD 
7.00 
6.00 
1.00 

98-38 

321.20 

1,220.9 
2o.W 
1-80 

408.51 
m.85 

1 ,MI .76 
41t.12 
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uxo slpenrsornh v 
UXO Technidan IV 
uxo Teehnidsn 111 

47.04 
Rsguler 10.49 
Reguler 34.10 

5.m 
5.00 
5.w 
5.a 

5.00 

1.w 
5,m.m 

185.00 
m.m 
m.w 
5.m 
5.00 
200 
5.M) 

1.00 
1 .00 
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1M.a 

a&# 

2248.38 
11242 

1.8702 
a240 

2,441 .a3 
120.00 
147.90 

1,908.52 
1,233.80 

337.26 
205.58 
1N.17 
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2 75 
275 

275 

275 

M0.W 
85.m 
10.w 

1 .oo 
2o.m 

Total Estknated 
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........ 

78.92 
58.42 
48.16 ........ 

............ 

Qmycpntmlspeaalist Regar 47.04 
SkSaf6lYomCer RegJar 47.04 
uxo S w W T B d l v I  ReOller 
uxo slplvbrmeehv w r  
UXO Technitian W v 
UXO T&I& 111 - 53.28 

47.04 4o.m 4.00 t.w 18o.00 7,526.4 
40.49 4o.m 4.00 4.w w.w 25,913.80 
34.10 

4.00 

4.00 

2B.m 
30.00 

1 .MI 

205.58 

1.644.48 

D,gn.o6 
5,782.50 
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- 47.M 
47.04 
53.29 40.00 0.50 1.00 20.00 l,W.BO 

Reguk 

47.M 
WJt 

xI.m 808.80 
Rsputar 

40.49 40.00 0.50 1.00 
31.10 

Rssutar 
Rspular 

1 .m 

3200 
1.50 
1.50 
1 .m 

112.42 

55.88 
201.27 
115.B 
1Rr2 
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47.M 
53.29 

- 
Ibw 
Rsaular 47.01 

a . 4 9  - 
34.10 40.00 3.m 1.m tam 4,09200 
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EVALUATED REMOVAL ALTERNA- 



Landfill and Composting Areas 

Alternative 6 - Surface and Subsurface Clearance of OE Over 
Selected Areas to a Depth of Four Feet 

Alternative 6 provides for OE surface and subsurface clearance over 5 acres of the area to a depth of four 
feet. The landfill and cornposting area consist of 21.31 a m ;  however, 16.3 1 acres were previously 
cleared through other COE OE actions, leaving 5 acres remaining to be cleared. Because the surface 
clearance will be performed concurrently with the subsurface clearance, the cost for the surface clearance 
is included the subsurface costs, The work schedule is based on worlung four 10-hour days per work 
week. Where possible, local laboren are used to reduce per &em and labor cost. Per diem costs for labors 
is assumed to be one-half the JTR rate. Brush clearing efforts are moderate in the landfill area and the 
production rate for this effort has been adjusted accordingly. It is assumed that 60% of the total grids will 
require mderate brush clearance. The land s w e y  effort was not adjusted, as grids established during the 
Engineering Design initiative add no value to the removal action. The production rate for OE removal 
was reduced to one acre per workday due to its proximity to the landfill. Though work is to be performed 
on privately owned property site restoration will not be necessary given the end use of the property as a 
landfill. Due to the h t e d  scope and duration, a site visit and site trailerloffice will not be necessary and 
has been eliminated from the cost estimate. 

Total Acreage involved: 
Total Acreage Previously Cleared of UXO: 
Adjusted acreage to be cleared of UXO: 
Adjusted number of search grids 
Grids Requiring Brush Clearance 
Search Grid Size: 100’ X 100’ 

21.31 acres 
16.31 ofthe 21.31 =res 
5 acres 
22 grIds 
14 grids 
0.22 acres per grid 

Production Rates: 
Brush Clearance 5gridsperdayperfourmanteam(lteam) 
Land Survey 
Surface Clearance 

14 grids per day per two person team (1 team) 
4.36 grids per workday (1 acre) per 5 person 
team (1 team) 

Duration: 
Project Management 
Brush Clearance 
Land Survey 
Subsurface Clearance 
Disposal 
Quality Control 
Total Project Duration 

8 working dayd2 weeks 
3 working dayd.75 weeks (1 team) 
3 working daysi.75 week (one team) 
5 working days/ 1.25 weeks (1 team) 
Effort included in Surface Clearance 
3 working daysI.75 week (2-person team) 
8 working dayd2 weeks 



e 
OE Surflas ClsrrmnedFour Fpot in Sdtcted A- - Ahrnmtirs 9 

Corps of Engineers 

Camp Croft, Spartenburg, S.C. 

Engineering Paaign Cost Eatimate 
Landfill and Comporting Area 

@UDllv 

haded H m u r m  

Project Manager 111 

Project Manager It 
Certlfied Industrial HygleniSt 

Engineer II 

Survey Manager 

aualtty Control Specialist 

Site Safety Officer 
uXO Superwsormech VI Regular 53.29 

uxo SupervisorlTech V 
UXO Technician IV Regular 4046 

UXO Technician !I! Regular 34 10 

Laborer II 

Regular 47 04 50 00 2.352.00 

270.00 10.932 90 

FM Radio RepaatedBase Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutler, power 
Chainsaw 
EOD Demolition Kit 
Foester Ferrax Ordnance Locator 
Schonstedt Magnetic Locator 

Explosive Storage magarlne 
Carrier Phase GPS 
Surveyor% Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup. 4x4. 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumables 
Prlnting and Binding 
Shipping 
Site Trailat 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 

Donor Explosives 

tandfill6.xls Page I 
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e 

a 

Corps of Engineers 

Camp Croft. Spartenburg, S.C. 
Engineering Dtraion Cost Estimate 

Landnll and Cornpostlng Area 

Project Manager 111 
Project Manager I1 

Certllied Industrial Hygienist 
Engineer II 
Survey Manager 
SuweyorV 

76.92 

66.67 

74.81 

76.92 I F A 1 7  

Qualliy Control Specialist Regular 47.04 

Site Safety Officer Regular 47.04 
UXO Superviaor~ach VI Regular 53.20 

uXO SupervisorlTech V Regular 47.04 

UXO Technician IV Regular 40.19 

UXO Technician 111 Regular 34.10 

FM Radio Repeaterbaa Station 
Cellular Telephone and Service 

Video Camera 
computer 
Brushcutter, power 
Chalnsaw 
EOD Demolition Kit 

Foester Fenax Ordnance Locator 
Schonstedl Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyofs Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 
Mileage 

Fuel 
Lodging 
Meals end lncldentals 
Pmlect Consumables 
Printlng and Binding 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobillration 
Donor Explosives 

Page 2 Landfill6 .XIS 



O E  S d m e  ClaumnMIFour Foot 
Corps of Enginmrs 

Camp CmR, Spartenburg, S.C. 
Engineering Design Cost Estimate 

Landfill and Cornposting Area Tmmh f 
W..L PL.0 

Project Manager 111 
Project Manager I1 
Certified Industrial Hygienist 74.81 40.00 0.30 1.00 

Engineer I1 
Survey Manager 

66.67 42.00 1.50 1.00 83.00 4,200.21 

76.92 42.00 0.40 1.00 1 6 . ~ 0  1,292.28 

58.42 42.00 0.50 1.00 21.00 1,184.82 

887 -72 12.00 

Quahty Control Specialist 
Site Safety Offlcer 
11x0 SuDewisorTTech VI 

Regular 47.04 
Regular 53.29 40.00 0.75 1.00 90.00 1,598.70 

- - ,  
UXO SuperviaorTTach V Regular 47.04 

UXO Technician IV Regular 40.49 

UXO Technician 111 Regular 34.10 

FM Radio RepeatedBasa Station 
Cellular Telephone and Sewice 
Video Camera 
Computer 
Brushcutter, power 
Chainsaw 
EOD Demolition Kit 

Foestrr F srrex Ordnance Locator 
Schonstedt Msgnetic Locator 
Exploslve Storage magazine 
Carrier Phase GPS 
Surveyor% Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4. 3/4 Too 
Alr Fare - Round Trip 

Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumablea 
Printing and Binding 
Shipping 
SLte Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Exptosives 

Page 3 Landfill6.xls 



Corps of Engineers 

Camp Croft. Spa?enburg. S.C. 
Engineering Design Cost Eetimate 

Landfill and Cornposting Area 

e 

Program Management I 
Project Manager 111 

Project Manager I1 
Certified Industrial Hygienist 

Enginoer II 

Suruey Managor 

76.92 42.00 2.00 1.00 84.00 6-481.28 

Quality Control Speciallst Regular 47.04 

Site Safety Officer 
UXO SupervisorlToch VI Reggutar 53.29 40.00 

80.00 3,783.20 

2.00 1.00 80.00 4,263.20 
Regular 47.04 40.00 2.00 1.00 

UXO Supervisornech V Regular 47 04 

UXO Technician 1V Regular 40.49 

UXO Technkian 111 Regular 34.10 

Laborer !I 

244 .QO 14.487.68 

loaded 

FM Radio RepsatetlBaee Station 
Cellular Telephone and Service 

Video Camera 
Computer 

Brushcutter, power 
Chainsaw 
EOD Oemolition Kit 

Foester Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor% Kit 
total Station Survey Equipment 
Ford Ewplorer 
Pickup, 4x4, 314 Ton 
Alr Fate + Round Trip 
Mileage 

Fuel 
lodging 
Meals and Incidentals 
Project Conaumables 
Printing and Binding 
Shipping 
Site Trailer 
Electrical Hook Up 

Magazine Fencing 
Magazine Mobilization 
Donor Explosives 

Amount 

2.00 4.00 

2 00 1.00 

2 00 1.00 

2.00 3.00 

1.00 3.00 
2.000.00 1 0 0  

64.00 2 00 

21 00 2.00 

22 00 2.00 
2.00 1.00 

2.00 1.00 

1.00 3.00 

1.00 1.00 

1.00 1.00 

Subtotal - Other Direct Costs 

Total Estimated C08b 

Page 4 



O E  Surface Cltmrm~/Four Foot 
Corps of Enginears 

Camp CroA. Spartenburg. S.C. 

Engineering Oasdn Cost Estimate 
Landfill and Cornposting Area 

Program Management I 

Project Manager 111 
Project Manager I1 
Cartilied Industrial Hygienist 
Engineer II 
Sunray Manager 

Ouahtv Control Specialist Regular 47.U4 

Survey 

I 7 8 0 1  

-, - 
Site Safely Officer Regular 47.04 

Regular 53.29 UXO Suoervlaor~ach VI 
UXO Supsrvisorflech V Regular 47.04 

UXO Technician IV Regular 40.49 
i i X n  Technician 111 ReQular 34.10 40.00 0.75 1.00 30.00 1,023.00 

F M Radio RepeatedBase Station 
Cellular Telephone and Service 
Video Camera 
Computer 

Brushcutter, power 
Chainaaw 
€00 Oemolition Kit 

Foester Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 

Surveyor's Kit 
Total Slation Sunray Equipment 
Ford Explorer 
Pickup, 1 x 4 ,  314 Ton 
Alr Fare - Round Trip 

Mileage 
Fuel 

Lodging 
Meals and Incidentals 
Project Consumables 
Printing and Bindlng 
Shipping 
Site Trailer 
Electncal Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Exploswes 

. . 

0.75 1.00 

1.00 1-00 

1.00 2.00 

50.00 2.00 

32.00 1.00 

0.75 1.00 

Subtotal - Other Direct Cosb 

LandfilM.xls Page 5 
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OE Surbee C l e r w m d F e u r  Foot 
Corps of Engineers 

Camp Crofi. Spartonburg, S.C. 
Engineering Design Cost Estrrnata 

Landfill and Compostlng Area 

Quality Control Speclalist Repular 47.04 

Site Safety Officer Regular 47.04 

UXO SuparvisorlTech VI Regular 53.20 

UXO SupervisorTToch V 
UXO Technician IV 

Regular 47.04 

Regular 40.49 40.00 0.75 2.00 80,OO 2,420.40 

UXO Technician 111 Regular 34.1 0 
3ao.oo 5,157.00 

FM Radio RepeatarlBase Ststlon 
Cellular Tebphone and Service 
Video Camera 
Computer 
Brushcutter. power 
Chainsiw 
EOD Demolition Kit 

Fosster Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 

Explosive Storage magazine 
Carrier Phase GPS 
Surveyors Kit 
Total Station Survey Equipment 
Ford Explorer 

Alr Fare - Round Trlp 
Mileage 

Fuel 
Lodging 
Meals and Incidentals 
Project Consumable8 
Printing and Binding 
Shipping 
Site Tnller 

Electrical Hook Up 

Magazine Fencing 
Magazine Mobilization 
Donor Explosives 

Pickup. 4K4. 314 Ton 

0.75 4.00 

0.75 2.00 

50.00 2.00 
32.00 2.00 

35.00 1.00 

35.00 1.00 

Page 6 Landfill6.xls 



O E  Surfice ClsmrmnsalFour Fast 
Corps of Englneers 

Camp CmR, Spartenburg. S.C. 

Englneering Design Coat Estimste 
Landfill and Cornposting Area 

Project Manager Ill 
Project Manager 11 
Certified Industrial Hygienist 
Engineer II 

Survey Manager 

Quality Control Specialist Regular 47.04 

Site Safety Officer Regular 47.04 
UXO SupewisorTTech VI Regular 53.29 
UXO Suparvisor~rch V Regular 47.04 40.00 1.25 1.00 50.00 2,352.00 
UXO Technician iv Regular 40.49 40.00 1.25 4.00 200.00 8 ,o~e .oo  

UXO Technician 111 Regular 34.10 

FM Radio RepoaterlBase Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Bruehcutter. power 

Chalneaw 
EOD Demolition Kit 

Foeakr Fermx Ordnance Locator 
Schonatsdt Magnatlc Loccetor 
Explosive Storage m€igaZlne 
Carrier Phase GPS 

Surveyor's Kit 

total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 

Mlleage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumables 
Printing and Binding 

Shipping 
Site Trailer 
Electrlcal Hook Up 

Magazine Fencing 

Magazine Mobilization 
Donor Explosives 

Page 7 Landfill6.xls 



Corps of Engineers 

Camp Croft, Spattenburg. S.C. 
EngheetiIIQ Dsrign Colt Estimate 

Landnll and Composting Area 

Project Manager 111 
Project Manager I I  
Certified Industrial Hygienist 

Engineer II 
Survey Manager 

nc 

Quality Control Specialist Regular 47.04 

Site Safety OWer Regular 47.04 
UXO SupervisorTTech VI Regular 53.29 40.00 0.25 1.00 

UXO SupervisorTTech V Regular 47.04 
UXO Technician IV Regular 40.49 40.00 0.25 1.00 

UXO Technician 111 Regular 34.10 

532.90 

404.80 

10.00 

10.00 

FM Radio RepeattrrIBasr Station 

Cellular Tekphono and SmvlCe 
Video Camers 
Computer 

Brushcutter, powar 
Chelnsaw 
EOD Demolition Kit 

Foeeter Ferrew Ordnance Locator 
Schonsledt Magnetic Locator 
Exploslve Storage magarlne 
Carrier Phase GPS 
Surveyor’s Klt 
Total Station Survey Equipment 
Ford Explorer 

Pickup, 4x4. 314 Ton 
Alr Fare - Round Trlp 

Mlleape 
Fuel 
Lodging 
Meals and Incidentals 
Pmject Coneumabteae 
Printing and Binding 
Shlpping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 

Donor Explosives 

. 

18.00 1.00 
1.00 2.00 
1.00 2.00 

Page 8 Landfill6.xls 
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Corps of Engineers 

Camp Croft, Spartenburp, S.C. 

Engineering Design Cost Eatimate 
Landfill and Compoeting Area 

Project Manager 111 
Project Manager LI 
Certified Industrial Hygienist 

Engineer II 
Survey Manager 

Ragular 47.04 4U.Uu L u u  I.UU "V."" -,. --.-- 
Quality Control Specialist 
Site Safety Officer Regular 47 04 

UXO Supervisornech VI Regular 53.29 

UXO Supervlsormech V Regular 47.04 
UXO Technician lv Regular 40.49 

UXO Technlcian 111 Regular 34.10 40.00 2.00 1.00 80.00 2,728.00 

FM Radio RepeaterlBass Station 
Cellular Takaphone and SerVlCe 
Video Camera 
Computer 
Brushcutter, power 
Chainssw 
EOD Oernolition Kit 

Foester Fermx Ordnance Locator 
Schonatedt Magnatlc Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor's Kit 

Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and lncidantal~ 
Project Consumable8 
Printing and Binding 

Shlpping 
Site Trailer 

Electrical Hook Up 
MaQaZlne Fencing 
Magazine Mobillratton 
Donor Explosives 

Page 9 Landfill6.xls 
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O E  Surfme ClevuloJFour Fomt 
Corps of Engineers 

Camp Croft, Spartanburg, S.C. 
Engineering De& cost Eetimete 

Landfill and Compostlng Area 
TmL s 

Fiml kpri 

L m J J  H.W. 

Program Management I I 
Project Manapet 111 
Project Manager I1 
Certified Industrial Hygienist 
Engineer II 
Survey Manager I 31.50 2,422.96 76.92 12.00 0.75 1.00 

KR A 7  d2.00 1.00 1-00 42.00 2,360.84 

Surveyor V I 

Quality Control Specialist Rogular 47.04 

Sits Safety Officer Regular 47.04 
UXO SupervisorTToch VI Regular 53.29 
UXO Supenrisormech V Regular 47.04 

UXO Technician Iv Regular 40.49 

iixn Technician 111 Regular 34.1 0 

FM Radio RepraterlBase Station 

Cellular Telephone and SeWlCe 

Video Camera 
Computer 
Brushcutter, pomr 
Chainsaw 
€OD Demolition Kit 
Foester Farrex Ordnance tocator 

Schonstedt Magnetic Locator 
Explosive Storage megazlne 
Carrier Phase GPS 
Surveyors Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round T i p  
Mileage 

Fuel 
Lodging 
Meals and Incidentals 
Project Conaumablas 
Printing and Binding 

Shipping 
Site Trailer 
Ehctrlcal Hook Up 

Magazine Fencing 
Magazine Mobilixathn 
Donor Explosives 

Page 10 Landflll6.xls 
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OE Surfmm ClcmrancdFour Fmt 

Corps of Engineers 

Camp Croft, Spartenburg, S.C. 

Engineering Design Cost Estimate 
Landfill and Composting Area Twh IO 

L d a d  Hour. 

H w &  pcr Nrrbcr Ntlibc. &tb.d 
Rmw WJeeL W-Ln Pwk Hmm Amrunt 

Projact Manager 111 

Project Manager II 
Certified Industrial Hygienist 

Engineer II 
Survey Manager 
Surveyor V I A A I A  .- 

Quality Control Specialist Regular 47.04 

Site Safety Omcer Regular 47,04 

UXO Suprrvisormech VI Regular 53.20 

UXO SupswisorlTech V Regular 47.04 
UXO Technician IV Regular 40.49 

UXO Technician 111 Regulsr 34.10 

FM Radio RepeaterlBase Station 
Cellular Telephone and SOrvlce 

Video Camera 
Computer 
Brushcutter, power 
Chainsaw 

EOD Demolition Kit 
Foester Ferrex Ordnanea locator 
Schonsledt Magnetic Locator 
Explosive Storage magarlne 
Carrier Phase GPS 

Surveyor's Kit 
Total Station Survey Equipment 
Ford Explorer 

Pickup, 4x4, 314 Ton 
Alr Fare - Round Trtp 
M ileagt 
Fuel 

Lodging 
Mea18 snd Incidentals 
Project Consumables 
Printing and Blnding 

Shipping 
Site Trailer 
E lac t r i d  Hook Up 

Magazine Fencing 
Magazine Mobilization 
Donor Explosives 

Page 11 Landfill6.xls 
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SECTION 6-4 
COST ESTIMATE FOR THE POND AREA 



S E L E m  REMOVAL ALTERNATIVE 



Pond Area 

Alternative 8 - Surface and Subsurface OE Clearance of Entire 
Area to a Depth of Four Feet 

Alternative 8 requires a complete OE surface and subsurface clearance of 25.23 acres to a depth of four 
feet. The work schedule is based on working four 10-hour days per work week. Because the surface 
clearance will be performed concurrently with the subsurface clearance, the cost for the surface clearance 
is included in the subsurface costs. Where possible, local laborers are used to reduce per diem and labor 
cost. Per diem costs for labors is assumed to be one-half the JTR rate. Brush clearing efforts are 
considered moderate in the pond area. It is assumed that 40% of the total grids will require brush 
clearance. During the Engineering Design effort, 2.47 acres of the pond area were geophysically 
investigated to a depth of 4 feet. Brush clearance and surface clearance production rates have been 
proportionally increased to account for this effort previously completed. The land survey effort was not 
adjusted, as grids established during the Engineering Design initiative add no value to the removal action. 
Typically, a survey team can survey twenty 100’ X 100’ gr~ds per day. Given the erratic terrain and 
vegetation at Camp Croft, this estimate was held to 14 grids per day. Because of the limited effort 
required to conduct OE removal at this site, a site visit has been determined unnecessary and is omitted 
from this cost estimate. -A site restoration line item has been included in this estimate to account for funds 
to re-seed and return the site to near original codtion. 

Total Acreagelgrids to Surface Clear: 
Total Acreage Previously Geophysically Investigated: 
Adjusted acreage: 22.76 acres 

Grids Requiring Brush Clearance 
Search GTld Size: 100’ X 100’ 

25.23 acresll10 (100’ XlOO’) search grids 
2.47111 gnds 

Adjusted number of grids 99 grids 
40 gridd9.18 acres 
.22 acres per grid 

Production Rates: 
Brush Clearance 
Land Survey 
Surface Clearance 

5 grids per day per four man team (one team) 
14 grids per day per two person team ( 1 team) 
5.45 grids per day (1 2 5  acres) per 5 person team (two teams @ 

grids per workday) 

Duration: 
Project Management 
Land Survey 
Brush Clearance 

Subsurface Clearance 
Disposal 
Quality Control 
Total Duration 

20 w o r h g  d a y s 1 4 5  weeks 
8 working dayd2 week (one tern) 
8 working &yd2 weeks -- 5 grids per work day per four-person 
team (one team) 
10 workmg dayd2.5 weeks (two teams) 
Effort included in Surface Clearance 
10 working dayd2.S weeks (2 person team) 
20 Working Days/ 4.5 weeks 



OE Suwfmss Clsrrmmse/Submur~lw CImacume To A De& .f Four Feet - Ahernathe B 
Corps of Engineers 

Camp CroR, Spartenburg, S.C. 

Engineering Design Cost Estimate 
Pond Area 

suwmmq 

h d e d  H m r r m  

I 
Program Management I 
Project Manager 111 
Project Manager II 
Certified Industrial Hygienist 
Engineer I1 
Survey Manager 

Quality Control Specialist Regular 47.04 

Site Safety Omcar Regular 47.04 

UXO Supervisormech VI Regular 53.28 
UXO SupervisorTTech V Regular 47.04 

UXO Technician IV Regular 40.46 

UXO Technician 111 Regular 34.1C 

Laborer LI Regular 28.6f 

Subtotal - Labor] 

FM Radio RepeatedBase Statlon 

Cetlular Telephone and Service 
Video Camera 
Computer 
Brushcutter< power 

Chainsaw 
€OD Demolltion Kit 

Foerter Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magrrlne 
Carrier Phaie GPS 
Surveyofs Klt 

Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 

Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Conaumables 
Pnnting and Bindlng 

Shipping 
Site Traller 
Electrical Hook Up 

Magazine Fencing 
M agazina Mobilization 
Donor Explosives 

Site Remediation 

189.00 14,537.88 

168.00 11,200.56 
16.00 1,196.96 

151.20 8,590.70 

84.00 3,877.44 

83.00 4,845.96 

180.00 8,467.20 
240.00 12.789.60 

200.00 B.408.00 
QOO.00 36,44t.00 

240.00 6,B78.00 
2 ~ 0 . 0 0  a,866.00 

Page 1 Pond8.xls 
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OE cislr.acelsu~urtrc C I ~ ~ ~ ~ ~  
Corps of Englneen 

Camp Croft Spartenburg, S.C 

Engineering Design Cost Estimate 
Pond Area 

Project Manager 111 
Project Manager I1 
Certified tndustrial Hygienist 
Engineer II 
Survey Manager 

Surveyor V 

Quality Control Specialist Regul i  47,04 

Site Safety Officer Regular 47.04 

UXO SuparvisorTTech VI Regular 53.29 

UXO Technician IV Regular 40.49 
UXO Technician 111 Regular 34.10 

UXO SuperuisorKech V Regular 47.04 

Page 2 Pond8.xls 



OE Suwhee ClorrinadSubrurfmce Clemrmc 
Corps of Engineers 

Camp Croft. Spertrnburg, S.C. 

Engineering Design Cost Eitimata 
Pond Area 

Protect Manager 111 
Project Manager I1 
Certifmd Industrial Hygienist 
Engineer II 
Survey Manager 

66.67 42.00 2.00 1.00 84.00 5,60028 

74 B1 40.00 0.40 1.00 16.00 I . lg6.96 

78.92 42.00 0.50 1.00 21.00 1,815.32 

33.60 1.895.71 

Qualily Control Specialist Regular 47 04 

Site Safety Officer Regular 47.04 

UXO SuperuiaorTTech VI Regular 

UXO Technician IV Regular 40.49 

UXO Techniclan 111 Regular 34.10 

Laborer II Regular 20.65 

53.20 40.00 1.00 1.00 40.00 2.131.80 

UXO SupervisorrTach V Regular 47.04 

Loaded Nurnkr  Number 

FM Radio RepeatsrlBase Station 
Cellular Telephone end Service 
Video Camera 
Computer 
Brushcutter. power 
Chainsaw 
€OD Demolition Kit 
Foeater Ferrex Ordnance Locator 

Schonstedt Magnetic locator 
Explosive Storage rnagarlne 
Carrrer Phase GPS 
Surveyofs Kit 
fotal Station Survey Equipment 
Ford Explorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 

Lodging 
Meall and Incidental8 
Project Conaumablss 
Printing and Binding 
Shipping 
Sbte Traikr 
Elactrlcsl Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 

Sit% Remediation 

Page 3 Pond8.xls 



OE Surfme ClerrmselSubmurlmn Clsarmne 

Corps of Engineers 

Camp Croft Spartenburg, S.C. 

Engineering Design-Cost Estimata 
Pond Area Tnih a 

Sib M m m m + r a r t  

Lmdcd Hou- 

H-v+ p 1 ~  Nrrbe. Number Fourmtcd 

L b o r  C.k+7 

Program Management I 
Project Manager 111 

Project Manager II 
Certified Industrial Hyglenist 
Engineer !I 
Survey Manager 

189.00 i 4 . 5 3 7 . a ~  I 7 ~ 0 9  1 7 m  a 50 1.00 

I 7 A C I 7  

Quality Control Specialist Regular 47.04 

Site Safety Officer Regular 47.04 40.00 

UXO Supervisormech V Regular 47.04 

UXO Technician IV Regular 40.49 

UXO Technician 111 Regular 34.10 

4.50 1.00 ? m o a  a,467.20 
UXO Suparvisormech VI Regular 53.29 40.00 4.50 100 iao.oo g,5oz.20 

FM Radio RepeaterlBase Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter< power 
Chainsaw 
EOD Demolition Kit 

Foester Farrm Ordnance Locator 
Schonstedt Magnetic Locator 
Explosivm Storage magazine 
Carner Phase GPS 

Surveyor9 Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 

Mileage 
Fuel 
Lodging 
Meals and incidentals 
Project Consurnablss 
Printing and Binding 

Shipping 
Site Trailer 
Electrical Hook Up 

Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Site Remediation 

Other Direct Costs Rate Weeks Unlts Amount 

FM Radio, Handheld wl charger 
4-50 4.00 
4.50 1-00 

4.50 1.00 

4.50 1.00 

4.50 3.00 

4.50 3.00 

4.50 3.00 
1.000.00 1 .oo 

384.00 1.00 
21 00 4.50 

22.00 4.50 
4.50 1.00 

2.00 t .oo 
1 .OO 3.00 
1.50 1.00 
1.00 1.00 

1.00 1.00 

1.00 1.00 

Subtotal - Other Direct Costs 

Page 4 Pond8.xb 



OE 8 u = f m -  ClcrrmnsclSub~urfm CIaarmue 
Corps of Engineers 

Camp Croft, Spartenburg, S.C. 
Engineering Design Coat Estimate 

Pond Area 

Project Manager 111 

Project Manager II 
Certified Industrial Hygienist 
Engineer H 

Survey Manager 

Surveyor V I 
Program Management I 

RR A7 

Quality Control Specialist Regular 47.04 

Site Safety Oficer Regular 47,04 

UXO Supervisormsch VI Regular 53.29 

UXO Supervisor/Tech V Regular 47.04 

UXO Technician IV Regular 40.49 

UXO Teehnlcian 111 Regular 34.10 40.00 2.00 1.00 80.00 2,728.00 

Laoorer II 

19760  8.501 15 

Loaded 

FM Radio Repeater/Base Station 
Cellular Telephone and Sarvlce 
Video Camera 
Computer 
Brushcutter, power 
Chainsaw 

EO0 Demolition Kit 
Foester Ferrex Ordnance Locator 

Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor3 Kit 
Total Station Survey Equipment 
Ford Explorer 

Pickup. 4x4, 314 Ton 

Alr Fare - Round Trip 
Mileagt 
Fuel 

Lodging 
Meala and lncldentals 
Project Consumsbles 
Prinling and Binding 
Shipping 

Slte frailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Site Remediation 
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OE Surfisc Cleurnce/Subsurfmce C lsarmc 
Corps of Engineers 

Camp CroR, Spartenburg, S.C. 

Engineering Design Cost Estimate 
Pond Area 

L b - r  C m t c ~ m ~  

Program Manapement I 

Project Manager 111 
Project Manager II 
Certllisd Industrial Hygienist 
Engineer II 
Suruey Manager 

SurveyorW 

Quality Control Specialist Reguiar 47.04 

Site Safety Officer Regular 47.04 

UXO SupawisorKech VI Regular 53.28 

uXO Supervisormech V Regular 47.04 
UXO Technician IV Regular 10.49 40.00 2.00 1.00 

UXO Technician 114 Regular 34.10 

80.00 3,238.20 

28.15 40.00 2.00 3.00 240.00 6.876.00 

920.00 10,115.20 

Laborer I$ Regular 

Loaded Number Number 

FM Radio Repeated6ase Station 

Cellular Telephone and Service 
Video Camera 

Corn p uter 
Brushcutter. power 
Chainsaw 
EOD Demolltion Kit 
Foeeter Ferrex Ordnance Locator 
Sehonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phaie GPS 

Surveyofs Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 

Mileage 
Fuel 

Lodging 
Meals and Lncidentals 
Project Consumables 
Prlnting and Binding 

Shlpping 
Site Trailer 
Electrical Hook Up 

Magazine Fencing 
Magazine Mobilization 

Donor Explosives 

Site Remadration 
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OE Surfmet Clsmrmee/Submuwfrce Clrmrmt 
Corps of Engineers 

Camp Crof t  Spartenburg. S.C. 

Engineering Darign Cost Estimate 
Pond Area 

Project Manager 111 
Project Manager II 
CertKled Industrial Hygienist 
Engineer II 

Survey Manager 

Program Management I 

Surveyor V 

Quatiiy Control Specialist Regular 47.04 

UXO SuperviaorKech VI Regular 53.29 

uXO SupervisorlTach V Regular 47.04 40.00 2.50 2.00 

UXO Technician IV Regular 40.49 40.00 2.50 8.00 

UXO Technician 111 Regular 34.10 

Site Safety Officer Regular 47.04 

200.00 9 ~ o e . 0 0  

aoo.oo 32.3g2.00 

FM Radio RepeaterBase Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcuttet, power 
Chainsew 
€OD Demolition Kit 

Fosster Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor’s Kit 
Total Station Survmy Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Ah Fare - Round Trip 
Mileage 

Fuel 
Lodging 
Meals and Ineldcntals 
Project Conrumablss 
Printing and Binding 

Shipplng 
Site Trailer 
Elsctrical Hook Up 
Magazine Fencing 
Magazine Mobllkatlon 
Donor Explosives 

Site Remediation 

Page 7 PondS.xle 



O E  S,rf..e Clalr.ncds"bour&cs cJomc.l8c 

Corps of Engineers 

Camp Croft, Spartenburg. S.C. 
Engineering Design Cost Estimate 

Pond Area 

Project Manager Ill 
Project Manager II 
Certified lndustnal Hygisnlst 
Engineer II 
Survey Manager 

R R A 7  

Quality Control Spaelallst Regular 47.04 

UXO Superuiaor~reh VI Regular 53.29 40.00 0.50 1.00 20.00 1,085.80 

UXO SupervisorKech V Regular 47.04 

UXO Technician 111 Regular 34.10 

Site Safety Officer Regular 47.04 

UXO Technician IV Regular 40.40 40.00 0.50 1.00 20.00 aoo.80 

FM Radio RepaatedBase Station 
Cellular Telephone and Ssrvlce 
Video Camera 
Computer 
Brushcutter. power 
Chainsaw 
€OD Demolitlon Kit 
Foester Ferrex Ordnance Locator 
Schonstedt Magnetic Loeator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor's Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 

Mileage 
Fuel 

Lodging 
Meal8 and Incidentals 
Project Consumable6 
Printing and Binding 
Shipping 
SRe fraikr 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Oonor Explosives 
Slte Remediation 
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O E  Burhoe Clsir*aoe/Submur€m= C1a.r-e 
Corps of Engineers 

Camp Croft, Spartenburg, S.C. 
Enginearlng Design Cost Estimate 

Pond Area 

Project Manaper 111 
Project Manager II 
Cortllled lndustrlal Hygienist 
Engineer II 

Survey Manager 

I 7ua7 

17.04 40.00 4.50 1-00 180.00 8,467.20 

Site Safety OfIicar Regular 47.04 

UXO Supervisormech Vt Regular 53.29 

UXO SupervisorTTech V Regular 47.04 

UXO Technician IV Regular 40.49 

UXO Technician 111 Regular 34.10 40.00 4.50 1.00 iao.00 ~ ~ 1 3 8 . 0 0  

FM Radio RipeatedBase Station 
Cellular Telephone and Service 
Video Camera 
Computer 

Brushcutter, pOWr 
Chainsaw 
EOD Demolition Klt 
Foester Ferrew Ordnance Locator 
Schonatedt Magnetlc Locator 
Explosive Storage magazine 
Carrier Phase GPS 

Surveyor's Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 
Mileage 

Fuel 
lodging 
Meals and Incidentals 
Project Consumables 
Printing and Binding 
Shlpping 
Site Trailer 
Electrical Hook Up 
Magazine Fenclng 
Magazine Mobillrstlon 
Donor Explosives 

Site Remediation 
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OE Surlrtc Cls.rrmnee/Submurfmee Clentanr 
Corps of Engineers 

Camp CmR, Spartenburg, S.C. 
Engineering Design Cost Estimate 

Fond Area 

RIIF Wcck W-lu P"& Hour. Ammud 

I 82.06 42.00 0.25 1.00 10.50 861.03 

78.92 

74.81 
76.92 42.00 1.00 1-00 42.00 3,230.64 

84.00 4,739.28 56.42 42.00 2.00 1.00 
18-18 

66.67 42.00 2.00 1.00 84.00 5,eoo.m 

Qualiiy Control Speclalist Regular 47.04 
Site Safety Officer Regular 47.04 

UXO SuperuisorTTech VI Regular 53.28 

UXO TechnicIan IV Regular 40.49 
UXO Technician 111 Rogular 34.10 

UXO SupervisorTTeeh V Regular 47.04 

FM Radio RepaaterIBase Station 

Cellular Telephone and Service 
Video Camera 

Computer 
Brushcuttar. power 
Chainaaw 

EO0 Demolition Klt 
Foester Ferrex Ordnanca Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surueyor's Kit 
Totat Station Suwey Equipment 
Ford Explorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 

Lodglng 
Meals and Incidentals 
Protect Consurnables 
Printing and Binding 

Shipping 
Slte Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Sile Remediation 
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OE 8U,fA== Chrinoe/Submurfun Clarrano 
Corps of Engineers 

Camp Croft, Spartenburg. S.C. 

Engineering Design Cosl-Estimate 
Pond Area 

Project Manager 111 
Propct Manager II 
Certified Industrial Hygienist 
Engineer II 
Survey Manager 

82.06 
7632 

66.67 
74.81 
78.02 

56.42 

Quality Control Speclalisl Regular 47-04 
Site Safety Officer Regular 47.04 

UXO SupervisorCTech VI Regular 53.29 

UXO Supervi~or/Tach V Regular 47.04 

UXO Technician 111 Regular 34.10 

UXO Technician IV Re- g u I a r 40.49 

FM Radio RspeaterlBase Station 
Cellular Telephone and Service 

Video Camera 

Computer 
Brushcutter. power 
Chainaaw 
EOD Oamolitlon Kit 

Foester Ferrm Ordnance Locator 
Schonstedt Magnetic LocatOt 

Explosive Storage magazine 
Carrier Phase GPS 

Surveyor's Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 

Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Conaurnables 
Printing and Binding 
shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 

Site Remediation 
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Pond Area 

Alternative 3 - Surface Clearance of OE 

Alternative 3 requires a complete OE surface clearance of 25.23 acres. Electronic detection instruments 
are necessary to detect OE hidden from view by high grasses and terrain. The work schedule is based on 
working four 10-hour days per work week. Where possible, local laborers are used to reduce per &em and 
labor cost. Per diem costs for labors is assumed to be one-half the IJX rate. Brush clearing efforts are 
considered moderate in the pond area. It is assumed that 40% of the total grids will require brush 
clearance. During the Engineering Design effort, 2.47 acres of the pond area were geophysically 
investigated to a depth of 4 feet. Brush clearance and surface clearance production rates have been 
proportionally increased to account for this effort previously completed. The land survey effort was not 
adjusted, as grids established during the Engineering Design initiative add no value to the removal action. 
Typically, a survey team can survey twenty 100’ X 100’ grids per day. Given the erratic tenain and 
vegetation at Camp Croft, h s  estimate was held to 14 grids per day. Because of the limited effort 
required to conduct OE removal at tbis site, a site visit has been determined unnecessary and had been 
omitted from this cost estimate. A site restoration h e  item has been included in thrs eslimatc to account 
for funds to re-seed and rem the site to near original codtion. 

Total Acreage/grids to Surface Clear: 
Total Acreage Previously Geophysically Investigated 
Adjusted acreage: 22.76 acres 
Adjusted number of grids 
Gnds Requiring Brush Clearance 
Search Grid Size :  100’ X 100’  

Production Rates: 

25.23 acredl 10 (100’ XlOO’} search grids 
2.47/11 grids 

99 grlds 
40 gridd9.18 acres 
.22 acres per gnd 

Brush Clearance 
Land Survey 
Surface Clearance 

5 grids per day per four man team (one team) 
14 grids per day per two person team ( 1 team) 
8.71 gnds per day (2 acres) per 5 person team (one team} 

Duration: 
Project Management 
Land Survey 
Brush Clearance 

Surface Clearance 
Disposal 
Quality Control 
Total Duration 

20 working dayd5 weeks 
8 working dayd2 w& (one team) 
8 working dayd2 weeks -- 5 grids per work day per four-person 
team (one team) 
12 working daysl3 weeks (one team) 
Effort included in Surfsce Clearance 
12 working days0 weeks (2 person team) 
20 Working DaySlS weeks 



Su&n CIe.rmss of O E  - Alttvmtim 3 
Corps of Engineers 

Camp Croft, Spartenburg. S.C. 
Engineering Design Cos! Estimate 

Pond Area 
Smmm*rf 

L-ded H - u n  
H-urb par Nurke.  N r r b  E d r m d  

Program Management I 
Project Manager 111 
Project Manager II 

Certified Industrial HypienlSt 
Engineer II 

Survey Manager 
Surveyor V 
Quality Control Specialist Regular 47.04 

Stte Safety Officer Regular 47.04 
UXO Supervisorflmch V1 Regular 53.28 
UXO SupenrisorlTech V RqUtar 47.04 

UXO Technician IV Regular 40.49 

UXO Technician 111 Regular 34.10 

FM Radio RopeatedBase Statton 
Cellular Telephone and Service 
Video Camera 
Computet 
Brushcutler, power 
Chainsaw 
EOD Demolition Kit 
Foestar Ferrex Ordnance Locator 
Schonstedt Magnetic Loeator 
Explosive StOmQS mapazine 
Carrier Phase GPS 

Surveyor's Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trlp 
Mileage 
Fuel 
Lodging 
Meals and lncldentala 
Project Conaumables 
Printing and Blnding 
Shipplng 
Site Trailer 
Electrical Hook Up 

Magazine Mobilization 
Donor Explosives 
Sile Aemedmtmn 

210.00 16.153.20 

11.00 1 .lS8.96 

52.50 4,O 3 E. 3 0 
126.00 7.108.92 
84.00 3.877.44 

200.00 8,408.00 

250.00 13,322.50 
120.00 5.644.EO 

570.00 23,079.30 

240.00 6.878.00 

147.00 s.ao0.49 

120.00 5,844.ao 

20~1.00 8.a20.00 

074.55 
321.20 

160.60 
7 7 o . m  
385.44 

256.06 
154.17 

1 S93.09 
874.55 
898.35 

128.48 
1,870.22 
6?745.20 
1,011.76 
Qb7€i4.32 

920.00 

1,338.06 

2 
1 

,516.44 
,710.05 
,047.12 

,438.92 
916.0B 
,204.40 

770.87 
.e27.i7 

7 7 0 . ~  
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s,rf**e clear*"- ol  

Corps of Englneem 
Camp Croft, Spartenburg, S.C. 

EnQinOeriIIQ Dosign Cost Estimate 
Pond Area 

L n d a d  H o u r s  

H-mrIy r r  Nurbcr NUIL Bmrimmd 
A m r a m 1  LLr C.I*i..;* R m ~ c  Wech WceLm PcopIr H D U ~  

Program Management I 82.06 

7632 Project Manager 111 
Project Manager 11 66.87 

7 4 . 0 I  Certified Industrial Hygienist 
78.92 Engineer II 

Survey Manager 56.42 

Surveyor V 46.18 
Quality Control Specialist Regular 47.04 

Slte Safety Officer Regular 47.04 
UXO SupervisorlTech VI Regular 53.29 

UXO Superviaormoch V Regular 47.04 
UXO Technielan !V Regular 40.49 

UXO Technician 111 Rigular 34.10 
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S w f m c t  Clurmncs of 

Corps of Engineers 
Camp Croft. Spartenburg. S.C. 

Enginesnng Oasigh Cos1 Estimate 
Pond Area 

Rrte WCCL W.mh Pa-pk Heurs hrormt 
Lmbor Cmt40r?. 

Program Management I 82.06 42.00 0.50 1.00 21 .OO 1,723.28 

Project Manager 111 76.92 

Project Manager II 
Certified Industrial Hygienist 74.81 40.00 0.40 1.00 

Engineer II 79.92 42.00 0.50 1-00 
Survey Manager 56.42 42.00 0.80 1.00 

Surveyor V 48.16 

66.67 42.00 2.00 1.00 84.00 5,800.28 

33.60 I , a m 7 2  

16.00 l , l D & Q S  
21 -00 1.61 5.32 

Quality Control Specialist Regular 47.04 

Site Safety Officer Regular 47.04 

UXO SupervisorTTeeh V Regular 47.04 

UXO Technicisn IV Regular 40.49 

UXO Technician 111 Regular 34.10 

53.29 40.00 1.00 1.00 40.00 2.131.80 UXO SupervisorlTech Vi Regular 
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Surfmm CIearmrme el 
Corps of Enginsers 

Camp Croft, Spartenburg. S.C. 
Engineering Design Cost Estimate 

Pond Area 

R.h We& Week. Parple H o r ~ m  Amiumt 

2t0.00 10,153.20 7 6 0 2  42.00 5.00 1.00 Ptopcl Manager 111 
Project Manager I1 
Certified Industrial Hygieniat 

Engineer II 

Survey Manager 
Surveyor V 
Quality Control Specialist Regular 47.04 

Site Safeiy Officer 
UXO Supewisor!Tach VI Regular 53.29 40.00 5.00 1.00 200.00 10,658.00 

UXO SupervisorlTech V Regular 47.04 

UXO Technician 1V Regular 40.49 

UXO Techniclsn Ill Regular 34.10 

Regular 47.04 40.00 5.00 1.00 200.00 woa,oo  

FM Radio RapeatedBare Statim 
Cellular Telephone and Service 
Video Camera 

Computer 
Brushcutter, power 
Chainaaw 
EO0 Demolition Ktt 

Foester Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Elrploslve Storage magarlne 
Carrier Phase GPS 
Surveyor's Kit 
Total Statlon Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
A h  Fare - Round Trip 
Mileage 
Fuel 

Lodging 
Meals and Incidentals 
Project Consumables 
Printing and Binding 

Shrpping 
Slte Trailer 
Elsctrkal Hook Up 
Magazine Mobilization 
Donor Explosives 
Site Remediation 
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Surfmas CIemranee mi 
Corps of Engineers 

Camp Croft. Spanenbug, S.C. 
Engineering Deslgn Coat Esthste 

Pond Area 

Rm~r Week We& Peopk Harm Aum.01 
IrLr C.rc&.V 

Program Management 1 82.08 

Project Manager 111 76.02 

Project Manager II 86.67 

Certified Industrial Hygienist 7 4 . 8 j  
Engineer II 78.92 
Survey Manager 56.42 42.00 0.80 1.00 93.60 1,895.71 

Surveyor V 46.16 42.00 2.00 1-00 64.00 3.877.44 

Quality Control Specialist Regular 47,04 

Site Safety 0m-r Regular 47.04 

UXO SupervisorCTech VI Regular 53.29 
UXO SuperviaorTTech V Regutar 47.04 

UXO Technician IV Regular 40.49 

UXO Technician 111 Regular 34.10 40.00 2.00 1.00 BO.00 2,728.00 

Laborer II 

107.80 8.501.15 

Loaded Number Number 

FM Radio RepaaterlBaee Station 
Cellular Telephone and SOWiCe 
Video Camera 
Computer 

Brushcutter, power 
Chainsaw 
€OD Demolition Kit 

foaster Ferrex Ordnance Locator 
Schonstadt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor's Kit 

Total Station Suruey Equipment 
Ford Explorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 

M iteage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumsbles 
Printing and Binding 

Shipping 
Site Traller 
Electrical Hook Up 
Magazine Moblllzation 
Donor Explosives 
Site Remediation 
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S".f.CS Clt.r*nee m i  

Corps of Engineers 
Camp Croft, Spartenburg. S.C. 

Engineering Oesiun Cost Eatimate 
Pond Area 

Program Managmen! I 
Project Manager 111 
Project Manager II 
Certified lndustrlal Hygienist 
Engineer II 
Survey Manager 
surveyor v 

R m . 1 ~  W n k  WnLm PmpL H-lrm A r - m a ~  

B2 06 

76.82 
66.67 

74 01 

76.92 

56 42 

I 4 6 1 6  

Quality Control SpOCialiSt Regular 47.04 

Site Safety Officer Regular 47.04 

UXO Superuiaor!Tech VI Regular 53.29 
UXO Supervlsormech V Regular 47.04 

UXO Technician 1V Regular 40.49 40.00 2.00 1.00 80.00 3,230.20 

Regular 34.10 
28.65 40.00 1.00 3.00 

UXO Technician 111 

Laborer II 

320.00 1 O a t  15.20 

Loaded 
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Swfrss CIsarmaa of 

Corps of Engineers 

Camp Croft, Spartmnbuu. S.C. 

Engineering Design Cost Estimate 
Pond Area 

h d d  Homrm 

H.r.lr per Nrrkr  Nrrkr  E 4 r . d  

L b o r  Cdmaory 

Program Management I 
Project Manager 111 
Project Manager II 

Certified Industrial Hypienlst 
Engineer 11 
Survey Manager 
Surveyor V 
Quality Control Speclalist Regular 
Site S a f W  Officer Regular 

47.04 

47.04 

Regular 53.29 UXO SupervisorTTreh VI 
UXO SupervisorCTech V Regular 47.04 40.00 3.00 1.00 120.00 5,844.80 
UXO Technician IV Regular 40.49 40.00 3.00 4.00 4ao.00 19,435.20 

UXO Tnchniciln 111 Regular 34.10 
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& A c e  Clcmrmct Sl 

Corps of Eoglnetrrs 

Camp Croft, Spahnburg. S.C. 
Engineering Oealgn Cost Estimate 

Pond Area 

76.92 

Btl.01 

74.81 

50.42 

I 

46.16 
Qualitv Contro! Speclalist L Regular 47,04 

Project Manager 111 
Project Manager II 
Certified Industria1 HygleniSt 

Engineer I1 

Survey Manager 
Surveyor V 

47.04 Regular 
Site Safety Omcer 10.00 532.00 uXO SupervisorCTeeh VI Regular 53.28 40.00 0.25 1.00 

I l X n  Techniclan IV Regular 40.49 40.00 0.25 4.00 
47.04 UXO Suparvisormsch V Regular 404.80 

10.00 

UXO Technician 111 

Video Camera 
Computer 
Brvsheutter. power 

Chainiaw 
EOD Demolition Kit 

Foesler Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Exploaiva Storage magazine 
Carrler Phase GPS 
Surveyor's Kit 

Total Station Survey Equlprneni 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 
M lleage 
Fuel 
Lodging 
Meats and Incidentals 
Project Conaumablea 
Printing and Binding 
Shlpping 
Site Trailer 
Electrical Hook Up 
Magazine Mobilization 
Donor Explosives 
Site Remedietion 

1.00 0.25 

1.00 2.00 
2.00 2.00 
1.00 1.00 
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Surface CIarrmnae el 
Corps of Engineers 

Camp Crofi, Spartenburg, S.C. 
Engineering Design Cost Eetimate 

Pond Area 

Project Manager 111 
Project Manager II 
Certified Industrial Hygienist 

Engineer II 
survey Managar 
Surveyor V 
Oualitv Control Specirltst 

- 46.16 
120.00 5.644.80 Regular 47 04 40.00 3.00 1.00 

47.04 

Regular 53.28 

47.04 

Reguhr 40.49 
34.10 40.00 3.00 1.00 120.00 4,092.00 

Site Safety Oflicar Regular 

uXO Supervisormeeh VI 
UXO SuperviaorTTsch V Regular 

UXO Technician Iv 
UXO Teehnkian HI Regular 
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Surf.== Clrmrance I f  
Corps of Engineers 

Camp Croft, Spartenburg, S.C. 
Engineering Design Cost Estimate 

Pond Area 

L H d d  Horrm 

H.wI~ per N-rCtr Nrrrkr Emri-*d 
R * h  Wrrb WmLs Pcryl- Hour* Amrunt 

LL.r C.y.7 
881.83 10.50 82.06 42.00 0.25 1.00 

78.92 
66.67 42.00 1.50 1.00 63.00 4200.23 

31 -50 2,422.98 

Program Management I 
Project Manager 111 
PmJect Manager I1 

Certified Industrial Hygienist 
Engineer I1 76.82 42.00 0.75 1.00 
Survey Manager 56.42 42.00 1.40 1.00 

46.16 Surveyor V 

Quality Control Specialist 
Site Safety Other Regular 47.04 

53.29 UXO Suparvisormech VI Regular 
47 a 4  UXO SupervlsorKoeh V Regular 

Regular 40.49 UXO Technician IV 
34.10 11x0 Technician 111 Regular 

74-81 

58.80 3.317.50 

Regular 47.04 
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e 

Burfrcs Cltarmnee -1 
Corps of Engineers 

Camp Croft, Spartenbug, S.C. 
Engineonng Design Cost Estimate 

Pond Arba 

LLr C m t a b - 7  

Program Management I 

Project Manager 111 

Project Manager 11 

Certified Industrial Hygianiat 
Engtneer II 
Survey Manager 
SuNeyorV 

I 
74.81 

78.82 
56.42 
46.1b 

Regular 47.04 

Regular 47.04 

Regular 53.29 
Regular 47.04 

Regular 40.49 

Regular 34.10 

Quality Control Speclalist 
Stte Safety Officer 
UXO Supervisormech V1 
UXO SupervisorTTeeh V 
UXO Technician 1v 
UXO fechnielan 111 

FM Radio RapeaterlEaSe Station 

Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter, power 
Chainsaw 
€OD Demolition Kit 
Foestet Ferrex Ordnance LOdOr 

Schonstdt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor's Kit 

Total Station Survey Equipment 
Ford Explorer 
Plckup. 4x4, 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 

Lodging 
Meals and tncidentals 
Project Consumable8 

Printing and Binding 
Shipping 
Site Trailer 
Etectrlcal Hook Up 
Magazine Mobilization 
Donor Explosives 
Site Remediation 
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Pond Area 

Alternative 7 - Surface and Subsurface OE Clearance of Entire 
Area to a Depth of One Foot 

Alternative 7 requires a complete OE surface and subsurface clearance of25.23 acres to a depth of one 
foot. The work schedule is based on working four IO-hour days per work week. Where possible, local 
laborers are used to reduce per &ern and labor cost. Per &em costs for labors is assumed to be one-half the 
JTR rate. Brush clearing efforts are considered moderate in the pond area. It is assumed that 400h of the 
total grids will require brush clearance. Durvlg the Engineering Design effort, 2.47 acres of the pond area 
were geophysically investigated to a depth of 4 feet, Brush clearance and surface clearance production 
rates have been proportionally increased to account for this effort previously completed. The land survey 
effort was not adjusted, as gnds established during the Engineering Design initiative add no value to the 
removal action. Typically, a survey team can survey twenty 100’ X 100’ gnds per day. Given the erratic 
terrain and vegetation at Camp Croft, this estimate was held to 14 grids per day. Because of the limited 
effort required to conduct OE removal at this site, a site visit has been determined unnecessary and is 
omitted from this cost estimate. A site restoration line item has been included in thm estimate to account 
for funds to re-seed and return the site to near original condition. 

Total Acreage/grids to Surface Clear: 
Total Acreage Previously Geophysically Investigated: 
Adjusted acreage: 22.76 acres 
Adjusted number of grids 
Grids Requiring Brush Clearance 
Search Grid Size: 100’ X 100’ 

25.23 acredl 10 (100’ XlOO’) search gnds 
2.4711 1 grids 

99 gnds 
40 gdd9.18 acres 
.22 acres per grid 

Production Rates: 
Brush Clearance 
Land Survey 
Surface Clearance 

5 pds  per day per four man team (one team) 
14 grids per clay per two person team (1 team) 
7.62 grids per day (1.75 acres) per 5 person team (one team) 

Duration: 
Project Management 
Land Survey 
Brush Clearance 

Subsurface Clearance 
Disposal 
Quality Control 
Total Duration 

22 working days15.5 weeks 
8 working daysf2 weeks (one team) 
8 worlung dayd2 weeks -- 5 grids per work day per four-pon 
team (one team) 
13 working daysf3.25 weeks (one team) 
Effort included in Surface Clearance 
13 working daysl3.25 weeks (2 person team) 
18 Working Daysl4.5 weeks 



OE 8urfm-e Clsrrm.e/Submurfi*r C l t m r m a l e e  To A Depth .f One Fmot - Alternmtire 7 
Corps of Englnears 

Camp Crofl. Spartenburg. S.C. 
Engineering Des& Cost Estimate 

Pond Area 

Lmdcd H m n r m  

Hourly per NurCar Number Emlirntcd 

Program Management I 
Project Manager 111 
Projecl Manager I1 
Certifted Industrial Hygienist 
Engineer I I  
Sunray Manager 

SUrYByOlV Quality Control Specialist Regular 47.04 1 
Site Safety Officer Regular 47.04 

UXO SupnrvlsorTTech VI Regular 53.29 

UXO Superuisor/Teeh V ReguIar 47.04 

UXO Technician LV Regular 40.48 

UXO Techniclan 111 Regular 34.10 

Laborer II Ref 

FM Radio RepeateriBase Station 
Cellular Telephone and Service 
Video Camera 

Computer 
Brushcutter. power 
Chainsaw 
€OD Demolition Kit 
Foester Ferrew Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magezlne 
Carner Phase GPS 
Surveyor’s Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 4114, 314 Ton 
Alr Fare - Round Tnp 
Mileage 

Fuel 
Lodging 
Meals and Incidentals 
Project Consumables 
Printing and Binding 
Shlpping 
Site frailer 
Elrctrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 

Site Rernadiation 

Pond7.xls 



a 
O E  Su~f rss  CIemrrmeclGuLurfare Clemr*nb 

Corps of Engineen 

Camp Croft, Spartanburg, S.C. 
Engineering Design Cost Estimate 

Pond Ares 

Project Manager 111 
Project Minagor I1 

Certified Industrial HyghlSt 

Engineer I1 

Survey Manager 

Quality Control Specialist 
Site Safety Officer 
UXO Supewirormech VI 

UXO Suparvisormech V 
UXO Technician IV 
UXO Technician 111 

Regular 47.04 

Regular 47 04 

Regular 53.29 

Regular 47.04 

Regular 40.49 

Regular 34.1 0 

FM Radio RepeatsrtBase Station 
Cellular Telephone and S m C e  
Video Camera 

Computer 
Brushcutter. power 
Chainsaw 
EOD Demolttion Kit 
Foeater F e m x  Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor's Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup, 434. 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 

Lodging 
Meals and Incidentals 
Project Consumable$ 
Printing and Binding 
Shipping 
Srte Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine M obiliration 
Donor Explosives 
Site Remediation 

Weaks Units 

FM Radio. Handheld W/ charger 
44.87 
61.24 
32.12 

Q6.36 
08.36 

64.24 
51.39 

385.43 
51.39 
1 4  4 7  

64.24 

835.1 1 

321.20 

449.87 

1.220.54 
0.40 

1.74 
98.09 
38.55 

192.72 

205.58 
154.17 
913.59 

I ,927.17 
809.35 

770.87 
1.541.74 

a m 3 5  

Subtotal - Other Direct Costa 
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OE Suwfmsa Clsmrose/Sub.urbss Clearam 
Corps of Engineers 

Camp Croft, Sqartenbuw, S.C. 
Enginwring Design Cost Estimate 

Pond Area TrA f 
W n h  P l r m  

- ,  

Project Manager 111 81.67 42.00 2.00 1.00 84.00 5.600.28 
Projmct Manager II 74.81 40.00 0.40 1.00 16.00 1,106.06 
Certified industrial Hygienist Engineer II 76.92 42.00 0.50 1.00 21 .OO 1.61 5.32 
Survey Manager 56.42 42.00 0.80 1.00 33.60 1,885 71 

Qualiw Control Specialist 
Regular 47.04 
Regular 53.29 40.00 1.00 1.00 40.00 2,131.60 Site Safety Officer 

UXO Superviaormsch VI 
UXO Supervlsormaeh V Regular 47.04 

UXO Technician IV Regular 40.49 

UXO Techniclan 111 Regular 34.10 
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OE Surbn Clerr*ndSubmurfrce Clcaranb 
Corps of Englneem 

Camp Croft, Spartenburg, S.C. 

Englneering Design-Cost Estimate 
Pond Area 

Project Manager 111 

Project Manager II 
Certified Industrial Hyglenlst 
Engineer I1 
Survey Manager 

76.92 42.00 5.50 1.00 231.00 17,768.52 

Quality Control Specialist Regular 47.04 

Site Safety Officer 
UXO SuparvisorTTech VI 
UXO SupervisorTTaeh V Regular 47.04 

UXO Technician 1V Regular 40.49 

UXO Technician 111 Regutar 34.1 0 

Regular 47.04 40.00 5.50 1.00 220.00 i o . m . a o  
Regular 53.29 40.00 5.50 1.00 220.00 1 1,723.80 

FM Radio RepeatedBase Station 
Cellular Telephone and SGWlCe 

Video Camera 
Computer 
Brushcutter. p o w r  
Chalnsaw 
€OD Demolilion Kit 

Foester Fenex Ordnance Locator 
Schonstedt Magnetic Loeator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyofs Kit 
Total Statlon Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 

Alr Fare - Round Trip 
M Ileage 

Fuel 

Lodging 
Meals and Incidentals 
Project Conoumables 
Printing and Binding 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
M agaxine Mobilization 
Donor Erploaives 
She Remadlation 
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OE Swfmce ClemrmmdSuburfae Clcrrmnn 
Corps of Engineers 

Camp CroR, Spartanbug, S.C. 

Enoineering Design Colt  Estimate 
Pond Ares 

Quality Control Specialist Regular 
Site Safety Officer Regular 47.04 

UXO Supervisormech V1 Regular 53.29 
UXO SuperuisorrTech V Regular 47.04 

UXO Technlcian IV 
UXO Techniclan 111 

Regular 40.49 
Regular 34.10 40.00 2.00 1.00 eo.oo 2 n e . 0 0  

FM Radio RepeaterlBase Station 
Cellular Telephone and Service- 
Vldeo Camera 

Computer 
Brushcutter. power 
Chalnsaw 
€OD Demolition Kit 
Foester Ferrex Ordnanca Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 

Surveyor’s Kit 

fatal Station Survey Equipment 
Ford Exptorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumablas 
Printing and Blnding 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Exploslvea 
Site Remediation 

Amount 

2.00 1.00 

2.00 1.00 

1.00 2.00 
50.00 2.00 
32.00 2.00 
14.00 2.00 

15.00 2.00 

Subtotal - Other Direct Costs 
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O E  Surfime Clemw~n4SubsuPfi*e Cltrran~ 
Corpa of Engineers 

Camp Croft, Spartenburg, S.C. 

Engineering Dasign Cost Eatimale 
Pond Area 

Project Manager 111 
Projoct Manager 11 
Certified Industrial Hygianlst 

Engineer II 
Survey Manager 

Quality Control Specialist Regular 47.04 

Site Safety Officer Regular 47.04 

UXO Supervisormech VI Regular 53 29 
UXO Supervlsormech V Regular 47.04 

UXO Technician IV 
Regular 40.49 40.00 2.00 1.00 80.00 3,239.20 

UXO Technlcian Ill Regular 34.10 

Laborer II 
240.00 6.878.00 

320.00 1 O a t  15.20 

FM Radio RepestedBase Stetion 
Cellular Telephone and Service 
Video Camera 

Brushcuttar, poWt 
Chainsaw 
EO0 Demolition Kit 
Foaster Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carner Phase GPS 
Surveyor’s Kit 
Total Station Sunray Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Ah Fare - Round Trip 
Mileage 

Fuel 
Lodging 
Meals and Incidentals 

Printing and Binding 
Shipping 
Site Traikr 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 

Donor Explosives 
Site Remediation 

c 0 m puta I 

Project COnSUmableS 
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O E  Surf.ae Clsr.mnse/sub.urlmse Clcirmb 
Corps of Engineers 

Camp CroR. Spartenburg, S.C. 
Enginwring De$ign Cost Estimate 

Pond A n a  

Irbmr Cmtclory 

Program Management I I 
Project Manager 1H 

Project Manager 11 
Cortltied Industrial Hygianlst 
Engineer II 
Survey Manager 

cc .? 

Quality Control Specialist Regular 47.04 

Site Safety Officer Regular 47.04 

UXO Supervisor~reh VI Regular 53.29 
UXO Supenrisormech V Regular 47.04 40.00 3.25 1.00 130.00 8,115.20 

UXO Technkian IV Regular 40.49 40.00 3.25 4.00 520.00 21,054.80 
UXO Technician 111 Regular 34.10 

e FM Radio RepeatW/BaSe Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter, pomr 
Chainsaw 
EOD Demolition Kit 
Foester Ferrex Ordnance Locator 

Schonstedt Magnetic Locator 
Explosive Storage magazine 
Caniar Phase GPS 
Surveyor's Kit 
~oka! Station Survey Equipment 
Fotd Explorer 
Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 

Mlleage 
Fuel 
Lodging 
Meals and incidentals 
Project Conaumablert 
Pnnting and Binding 
Shlpping 
Site Trailer 
Electrical Hook Up 
Magazine Fenelng 
Magazine Mobillration 
Donor Explosives 

Site Remediation 

Pond7.xls Page 7 



O E  Surfrce Cler~rmse/Subrur€rta Cltarrm 
Corps of Enpinears 

Camp CroR, Spartenburg. S.C. 
Engineering Design Cost Estimate 

Pond Area 

Projoet Manager 111 
Projmct Manager II 
Certified Industrial Hygienist 
Engineer II 

Survey Manager 
Surveyor V 

Quality Control Spaciallst Regular 47.04 

Site Safety Officer Regular 47.04 

UXO SupervlsorTTwh VI Regular 53.20 40.00 0.25 1.00 

UXO SupenrisorlTsch V Regular 47.04 

UXO Technician IV Regular 40.49 40.00 0.25 1-00 

UXO Technician 111 Regular 94.10 

m o o  532.90 

10.00 404.00 

FM Radio RspeiterlBase Station 
Cellular Telephone end Service 

Video Camera 

Computer 
Brushcutter, power 
Chainsaw 
E O 0  Oemolltion Kit 

Foestar Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor% Kil 
Total Statron Survey Equipment 
Ford Explorer 
Pickup, 4x4, 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumablaa 
Printing and Blnding 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobiliation 
Donor Explosives 

Site Remediation 

Rata Weeks Units Amount 
Other Direct Cost8 

FM Radio. Handheld w/ charger 

1.00 0.25 

16.00 1.00 

1.00 2.00 

1.00 1.00 

Subtotal - Other Oirect Casts 
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Camp Croft. Spartenburg, S.C. 
Enginawing Design Cost Estimate 

Pond Ater 

L b-. Cahi-7 

Program Management I 
Project Manager 111 
Project Manager I1 
Cartifled Industrial Hygienist 
Engineer II 
Survey Manager 
Surveyor V 

OualMv Control Specialist Regular 47.04 40.00 3.25 
Site Safety Ofker  Regular 47.04 

UXO SupervisorCTech VI Regular 53.29 
UXO SupervisorlTeeh V Regular 47.04 

UXO Technician IV Regular 40.49 

UXO Technician It1 Regular 34.10 40.00 3.25 1 .oo 130.00 4.433.00 

FM Radio RepeatsrlBase Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter. power 
Chainsaw 
EO0 Oarnolitlon Kit 
Foester Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrler Phase GPS 
Surveyor's Kit 
~ o t a l  Station Survey Equipment 
Ford Explorer 

Plckup, 4x4, 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 

Lodging 
Meals and Incidentals 
Project Consumables 
Printing and Binding 
Shipping 
Slte Trailer 

Electrical Hook Up 
Magarlne Fencing 
M agarine Mobilization 
Donor Explosives 

Site Remediatlon 

334.04 

1,043.90 

2,411 .OB 

40.00 

180.96 
3,oea.io 
1,137a.31 

826.34 
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OE Surface Clsaranc&ubaurfmse Clerrmab 

Corps 01 Engineers 
Camp Croft, Spartenburg. S.C. 

Engineering Design Cost Estimate 
Pond Ares 

Project Manager 111 
Project Manager II 

Certified Industrlal Hygienist 
Engineer II 
Survey Manager 

66.07 42.00 2.00 t.00 84.00 5,800.28 

76.92 42.00 1.00 1.00 42.00 3,230.64 
56.42 42.00 2.00 1.00 a4 .m 4.739.28 

~uri i tv  Control Specialist Regular 47.04 

Site Safety Officer Regular 47.04 
UXO Supervisormrch VI Regular 53.20 

UXO SuprrvisorTTech V Regular 47.04 
UXO Technician IV Regular 40.48 

UXO Technician HI Regular 34.10 
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OE S u r L t  Clearmme&ubmurf*Dt Cltmr*nn 
Corps of Englnaera 

Camp Croft. Spartenburg, S.C. 

Engineering Design C o d  Eltimate 
Pond Area 

Projecl Manager 111 

Project Manager 11 

Certified Industrial Hygienist 
Engineer II 
Survey Manager 

Surveyor V 

L b o r  C n t c b v  

Program Management L 

46.16 

Quality Control Specialist 
Sits Safely Officer 
UXO SupervisorTTech VI 

UXO Supenrisormech V 
UXO Technlcian IV 

UXO Technician 111 

Regular 47.04 
Regular 47.04 

Regular 53.29 

Regular 47.04 

Regular 40.49 

Regular 34.10 

FM Radio RapeatedBase Station 

Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter, power 
Chsinsaw 
EOD Domolltion Kit 
Foester Fsnax Ordnanw Locator 
Schonstedt Magnetlc Locator 

Explosive Storage magazina 
Carrier Phase GPS 
Surveyofs Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup. 4x4. 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumable$ 
Prlntlng and Binding 

Shlppma 
Site Traller 
Electricel Hook Up 
Magazine Fencing 

Magazine Mobilization 
Oonor Explosives 
Slte Remediation 
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SECTION G 5  
COST ESTIMATE FOR THE NATURAL BRUSH/ 

FORESTAREA 



SELECTED REMOVAL ALTERNATIVE 



Natural BrushlForests - A [Compost Area B] 

Alternative 1 - No Further Action with Limited Action 
(Surface and Subsurface Clearance of OE over a Selected Area 

to a Depth of Four Feet) 

Alternative 1 requires a complete OE surface clearance of a 5 acre area (area planned for futurt Compost 
Area B within the Natural BrushRorest Area - A). Electronic detection instruments are necesmy to detect 
OE hidden from view by high grasses, brush, and terrain. The work schedule is based on working four 10- 
hour days per work week. Where possible, local laborers are used to reduce per diem and labor cost. Per 
diem costs for labors is assumed to be one-half the JTR rate. Brush clearing efforts are less intensive than 
brush clearance for subsurface clearance; therefore, the production effort is established at 5 grids per day 
per team. It is assumed that approximately 50% of the total grids will requirt moderate brush ciearance 
efforts. During the Engineering Design effort 0.23 a m s  were geophysically investigated to a depth of 4 
feet. Brush clearance and surface clearance production rates have been proportionally increased to account 
for the effort previously completed. The land survey effort was not adjusted, as grids established during 
the Engineering Design initiative add no value to the removal action. Typically, a survey team can survey 
twenty 100’ X 100’ grids per day. Given the erratic terrain and vegetation at Camp Croft, this estimate 
was held to 14 grids per day. A site restoration line item has been included in this estimate to account for 
funds to re-seed and rem the site to near original condition. Due to the limited scope and duration of this 
clearance effort, a site visit and site trailer/office will not be necessary and have been excluded fiom this 
cost estimate. 

e Total Acreagdgrids to Surface Clear: 5 acreSn2 (100’ X100’) search grids 
Total Acreage Previously Geophysically Investigated: 
Adjusted acreage: 
Adjusted number of grids 
Grids Requiring Brwh Clearance 
Search Grid Size: 100’ X 100’ 

0.23 acres 
4.77 acres (approximately 5 acres) 
21 grids 
10.5gridsZ.3 acres 
-22 acres per grid 

Production Rates: 
Brush Clearance 
Land Survey 
Surface Clearance 

5 grids per day per four man team (one team I@ 5 grids per day) 
14 grids per day per two person team (one team @ 14 grids per day) 
4.5 grids per day { 1 acres) per 5 person team ( I  team); 

Duration: 
Project Management 
Land Survey 
Brush Clearance 

Surface Clearance 
Disposal 
Quality Control 
Total Duration 

7 working dayd 1.75 weeks 
2 working daydO.5 week {one team) 
4 working daydl week - 5 grids per work day per four-person 
team (one team @ 5 grids per workday) 
6 working dayd 1.5 week (one five-person teams) 
Effort included in Surface Clearance 
5 working dayd. 1.25 weeks (2 person team) 
7 Working Daydl .75 weeks 



e 
w.70 
128.48 
6424 

337.26 
385.41 
128.49 
n.09 

073.M 
179.88 
m.36 
32t2 

835.11 
1 ,M3.90 
1,M1.76 
9,784.32 
55200 
53244 

7,m.w 
4,rn.M 
2791.44 
1,138.92 
6laa 

899.35 
77067 
151.17 
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a 

. 
88.67 42W 1.50 1.00 W.M1 4,200.21 
n . a i  4.0.00 0.30 1.00 1200 897.72 
78.82 1200 0.40 1.00 10.80 1,292.26 

21.00 1,184.82 I S.42 4200 0.50 1.00 

1.M) 

1.00 

1.m 
50.00 
t.W 
6.00 
7.00 

1.00 
am 

#.35 

31.20 

1m.s 
20.00 
W.go 
a54 
m.85 

1.51t.78 
411.12 
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200 
2w 
2M1 
200 

260 

1.00 
850.00 
45.00 
7.00 
7*m 
200 
200 
1.00 

1.00 
1 .a 

389.78 
128.4 
84.24 

19272 

179.88 

3,681.62 
340.00 
78.30 
m.26 
538.m 
385.44 
411.t2 
48251 

m.36 
ft0.w 
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1 .al 
1 .al 

1.00 

1.W 

50.00 
DM1 
4.00 
4.00 
l.W 

385.44 
1 a48 

10278 

am34 

40.00 
t11.38 

2178.M 
1m60 

19272 

e 
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56.42 I 48.16 

f.50 

f.50 

7.00 
7.00 

0.50 

TI.@ 

61 6.69 

5383.15 
1,319.25 

154.17 
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I l 4 2  

. . . . 
~icQntrdspaaali  Rsguk 47.04 

47.04 Site safely Omcar ImdU 
uxo S w l v k l T E d l  vl Fbputar 53.P 4o.m 0.35 1.00 

47.04 uxo S ~ f r & I  v - 
UXO Tedlnkh Iv Resuk 40.49 4o.m 0.35 1.00 
UXO Teehnitian 111 31.10 

14.00 748.08 

14.00 588.88 

1 .MI 

25.W 
1 .XI 
1.50 
1M 

112.42 

13.50 
204.27 
115.85 
19272 
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128.48 

401.50 

2441.08 
11200 
174.00 

48280 
385.44 

817.~1 
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NFA with Limited Surfaw & S d m d m  

76.92 
88.67 4200 200 1.00 81.00 5,800.28 
74.81 
76.92 4200 0.75 1.00 31.50 2,42298 I 58.42 4200 1.w 1.00 1200 zm.54 

.... .. 
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EVALUATED REMOVAL ALTERNATIVES 



Natural BrushlForests - A [Compost Area B] 

Alternative I - No Further Action with Limited Action 
(Surface Clearance of OE) 

Alternative 1 requires a complete OE surface clearance of a 5 acre m a  [area planned for future Compost 
Area B within the Natural BrushlForest Area - A). Electsonic detection insments  arc necessary to detect 
OE hidden from view by high grasses, brush, and terrain. The work schedule is based on working four 10- 
hour days per work week. Where possible, local laborem are used to reduce per diem and Mor cost. Per 
diem costs for labors is assumed to be onehalf the JTR rate. Brush clearing efforts are less htemive than 
brush clearance for subsurface clearance; therefore, the production effort is established at 5 grids per day 
per team. It is assumed that approximately 50% of the total grids will require moderate brush clearance 
efforts. During the Engineering Design effort 0.23 acres were geophysically investigated to a depth of 4 
feet. Brush ciearance and surfixe clearance production rates have been proportionally increased to account 
for the effort previously completed. The land survey effort was not adjusted, as grids established during 
the Engineering Design initiative add no value to the removal action. Typically, a survey team can survey 
twenty 100’ X 100’ grids per day. Given the m t i c  terrain and vegetation at Camp Croft, this estimate 
was held to 14 grids per day. A site restoration fine item has been included in this estimate to account for 
fUnds to re-seed and retum the site to near original condition. Due to the limited scope and duration of this 
clearance effort, a site visit and site trailer/office will not be necessary and have teen excluded h m  this 
cost estimate. 

Total Aereage/grids to Surface Clear: 
Total Acreage Previously Geophysically Investigated: 
Adjusted acreage: 

Grids Requiring Brush Clearance 
Search Grid Size: 100’ X 100’ 

5 acredl2 (100’ XIOO’) search grids 
0.23 acres 
4.77 acres (approximately 5 acres) 

10.5grids2.3 acres 
22 acres per grid 

Adjusted number of grids 22 grids 

Production Rates: 
Bmsh Clearance 
Land Survey 
Surface Clearance 

5 grids per day per four man team (one team @ 5 grids per day) 
14 grids per day per two person team (one team @ 14 grids per day) 
8.71 grids per day (2 acres) per 5 person team (1 team); 

Duration: 
Project Management 
Land Survey 
Brush Clearance 

Surface Clearance 
Disposal 
Quality Control 
Total Duration 

5 working dayd1.25 weeks 
2 working dayd0.5 week (one team) 
4 working daydl week - 5 g d s  per work day per four-person 
team (one team @ 5 grids per workday) 
4 working daydl week (one five-person teams) 
Effort included in Surface Clearance 
3 working daydO.75 week (2 person team) 
5 Working Daydl -25 weeks 



m.82 
w3e 
M18 
m.09 
m.44 
128.49 
51 .a 

616.60 
178.88 
w.35 
3212 

835.11 
983.80 
1,0l1,m 
9784.32 
w.00 
4441 .gs 

6,lW.lO 
3,518.80 
2,801.72 
1,433.92 

616.68 

rn.% 
710.87 
154.17 
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a 

1 .ul 

1 .a) 
50.00 
1 .oo 
6.00 
7.00 

1 .M1 
a m  

98.36 

321 .a 
1,m.w 

20.00 
ea.80 
m54 
289.85 

t.541.76 
411.12 
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I .50 
1.50 
1.50 
1.50 

200 

1.w 
750.w 
3200 
5.00 
5.00 
200 
200 
1.00 

1.00 
1 .oo 

289.82 
98.1 
48.18 

144.9 

179.80 

3,881 .m 
300.00 
56.88 
m.90 
385.50 
3SU 
411.t2 
48251 

ea3 
mB7 

Page 4 



surfaoe ckar 

e 

58.42 4zm 0.50 1.00 21.00 t,lM.M 

0.50 

0.50 

0.50 
0.50 
1 .OD 
1 .oo 

1.00 
mal 
3200 
4.00 
4.00 
0.50 
1 .a 
1.00 

4.1 e 

25.70 

m.35 
3212 

836.1 1 
321 .a 

2441 .OB 
40.m 
56.68 

544.72 
308.40 
a38 

205.58 
1541.17 
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1.00 
1.w 

1 .m 

1 .m 
50.00 
3200 
4.m 
cal 
1.00 

385.44 
128.48 

1M78 

m.34 

40.00 
111.38 

2lls.08 

19272 
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5 f . 3  

41t.12 

1 ,ma 
m.75 

154.17 
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a u a l i c o n t r o l ~  -1 17.04 4.M 0.75 1.00 30.00 1,411.20 
47.04 
53.29 

SiS&yomeSr Rspurw 
uxo SlpeniSorrreFh VI Fbegulsr 
uxo slrp#visalT&l v ww 47.01 
UXO TmMn IV - M.49 
WO T & i n  111 - 31.10 a.m 0.75 1 .M) 30.00 1 ,mM) 

loaded 

1 .al 

1 .MI 
50.00 
35.m 
4.00 
coo 
t.m 

77.m 

32t.m 

5441 .OB 
M.o.00 

121.80 
544.n 
308.40 
19272 
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BB.67 4200 200 l .W 84.00 5,800.28 

78.92 42200 0.75 1.M 31.50 2,4Z?.gB 
58.42 42200 1.00 1.00 42W 2.w.w 
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Tsrk 10 
Site R d m a h l  

Sile SaMy Mim Reg& 47.M 
uxo slpeniswrrech vi Faesular 53.29 
uxo s l q l v k m d l  v Reeuh 47.04 
UXO Technician IV Resuk 40.1 
UXO T&mkian 111 Rsgular 3410 

Page 11 Gnbf-cab 



Natural BrushlFomts - A 

Alternative 3 - Surface Clearance of OE 

S ~ c l t a f t n c e  
Disposal 
Quality Control 
Total Dumtim 

160.44 Mms 
698 grids 
588 pW135.17 acm 
.22==pagrid 



Surfaat Clemrmmee o f  OE - AItenmLirs 3 
Corps of Engineers 

Camp Croft, Spartenburg S.C. 
Engineering Design Cost Estimate 

Natural 6rushlForssts-A 

S u m r m q  

L u d a d  Homm 

Iloudy PF N m i L r  N i r L  E m l i i m d  

. 

Loadod Number Number 

FM Radlo RepeaterfBasa Station 
Cellular Yelaphone and Service 
Video Camera 
Computer 
Brushcutter, power 
Chainsaw 
EOD Demolition Kit 
Foester F o r m  Ordnance Locator 
Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surueyor’a Kit 
Total Station Survey Equipment 
Ford Explorer 

Pickup, 4x4. 314 Ton 

Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meats and Incldentals 
Project Consumables 
Printing and Binding 
Shipping 
Site Tratler 
Electncal Hook Up 
Magazine Fencing 

Magazine Mobiluation 
Donor Explosives 
Site Remediation 

441 .OO 33.921.72 ! 201.60 13,440.67 

10.00 1.196.88 

180.60 10,189.45 
83.00 4 . 8 4 5 . ~  

830.00 zg.oe0.80 

210.00 9,878.40 

420.00 19,750.80 

512.00 23,284.48 
840.00 39,513.60 

4,580.00 I 85.444.20 

aio.00 2 7 , m . o o  
7.200.00 208.280.00 

Forests3.xls Page 1 



8"Ff.m Cleulnss 0 

Corps of Enginners 
Camp Croft. Spartenburg S.C. 

Engineering Design Cost Estimate 

Natural BrushlFonsts-A 

Program Management I 
Project Manager Ill 
Project Manager Il 
Certified lnduetnal Hyglsnist 
Engineer H 
Survey Manager 

Surveyor V 

82.06 42.00 0.20 1-00 8.40 689.30- 
76.92 

60.67 42.00 0.BO 1.00 33.60 2,240.lq I 
1 76.92 

Quality Control Specialist Regular 47,04 

Site Safety Officer Regular 47.04 

UXO Supetvisor!Taeh VI Regular 53.29 m o o  0.80 1.00 32.00 1,705.28 

UXO Technician 1V Regular 40.49 

UXO Technician 111 Regular 34.10 
Laborer II Reaular 

UXO SupervisorlTech V Regular 47.04 

Loaded Number Number 

Page 2 Forests3.xls 



S"Pfme C l s m m a s c  0 

Corps of Englnesrs 
Camp Croft, Spartanburp. S.C. 

Engineerlng Design Cost Estimate 

Natural Bru6hlFotestr--A 

82.06 42.00 0.50 1.00 21 .OO 1.723.26 
Project Manager 111 

Project Manager II 66.67 42.00 2.00 1.00 84.00 5,600.28 
Certified Industrial Hygienist 74.81 m o o  0.40 1.00 16.00 f ,188.98 

Engineer H 76.92 42.00 0.50 1.00 21.00 1,815.32 

Survey Manager 56.42 42.00 0.80 1.00 33.80 1 .a95.71 

Quality Control Specialist Regular 47.04 

Site Safely ORcer Regular 47.04 

UXO SupervisorTTech V Regular 47.04 
UXO Technician IV Regular 40.49 

UXO Technician 111 Regular 34.10 

40.00 2,131.60 UXO SupervisorTTmch VI Regular 53.29 40.00 1.00 1-00 

FM Redio Repestar/Bare Statboon 
Cellular Yelephone and Service 
Video Camera 
Computer 
Brushcutter. power 
Chain8aw 
EOD Demolttion Kit 
Foestsr Farrex Ordnance Locator 
Schonstedt Magnetic locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor'a Kit 
Total Station Survey Equipment 
Ford Expkrer 
Pkkup, 4x4, 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 

Lodging 
Meals and Inciaentats 
Project Consumable8 
Printlng and Binding 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Site Remadlation 

Forests3.xls Page 3 



Surf*ac Cltmrmnce 0 

Corps of Englnears 
Camp Croft, Spartanburg, S.C. 

Engineering Design Cost Estimate 
Natural BrushrFomsts-4 

1 76.92 42.00 30.50 1.00 441.00 33.821.72 Project Manager 111 
Project Manager II 
Certified Industrial Hyglenist 
Engineer II 

Survey Manager 
Surveyor V 

Quality Control Specialist Regutar 47.04 

Site Safety Ofker Regular 47.04 40.00 10.50 1.00 420.00 19,758.ao 

UXO Suparvisornech V Regular 47-04 
10.50 1.00 420.00 22,381.60 UXO SupewisotrTeeh VI Regular 53.29 40.00 

UXO Technician IV 

UXO Technician 111 
laborer II 

Regular 40.49 

Regular 34.10 
Raaular 9 R  A 6  

Loaded Number Number 

Forests3.xls Page 4 



S",f, CImICIc lme 0 

Corps of Englneers 
Camp Croft. Spartenburg. S.C. 

Enplnesrlng DisignCost Estimate 
Nalural BrushlForesb-A 

Program Mafiagemant I 
Project Manager 111 

Project Manager II 
Certified Industrial Hygienist 
Engineer II 

Survey Manager 
SlINfiVnt v 

I 76.92 

50.42 42.00 1.50 1.00 63.00 3,554.46 I 46.16 42.00 5.00 3.00 630.00 29,080.80 

Quality Control Speclsllst Regular 47.04 

Slte Safety Officer Regular 47.04 

UXO Supervirormech VI Regular 53.29 

UXO Supervisormech V Regular 47.04 

UXO Technician IV Regutar 40.49 

UXO Technician 111 Regular 34.10 40.00 5.00 3.00 800.00 20,400.00 
Laborer II Raoiilar 7 A  Rc, 

loadad Number Number 
Other Direct Costs Rate Weeks U n b  Amount 

Vldeo Camera 

Computer 5.00 3.00 
Brushcutter, power 
C haineaw 
€OD Demolitlon Kit 
Fosster Fanax Ordnance Locator 

Schonstedt Magnetic Locator 5.00 3.00 
Explosive Storage magazine 

Carrier Phase GPS 2.00 2.00 
Surveyor% Kit 5.00 3.00 
Total Station Survey Equipment 5.00 3.00 
Ford Explorer 5.00 3.00 

Alr Fare - Round Trip 1.00 6.00 

Mileage 50.00 6.00 

Q6.00 5.00 Fuel 

Lodging 42.00 5.00 
Meals and Incidentals 43.00 5.00 

Project Consumablss 5.00 2.00 

Shipping 3.00 1.00 
M e  Trailer 
Electrical Hook Up 

Magazine Fencing 
Magazine Mobiliratmn 
Donor Explosives 
Site Remedietion 

Pickup. 4x4. 314 Ton 

Printing and Binding 1.00 2.00 

Subtotal - Other Direct Costs 

Page 5 Forests3.xts 



S"Ff.ee Cls l rmmee 0 

Corps of Engineam 

Camp Croft, Spqrtenburp. S.C. 
Engineering Design Cost Estimate 

Natural BrushlForests-A 

Project Manager Ill 

Project Manager II 
Certlflrd Industrial Hyglenlst 
Engineer II 

Survey Manager 

. 
Quality Control Specialist Regular 47.04 

Site Sefeiy Officer Regular 47.04 

UXO Supervisormsch VI Regular 53-29 

UXO Supervirorflech V Regular 47,04 

UXO Technlcien IV Regular 40.49 40.00 7.50 4.00 1,200.00 48,588.00 
UXO Technician 111 Regular 34-10 

28.65 40.00 7.50 24.00 7.200.00 206.2eo.00 Laborer II Regular 

Subtotal - LaDor 

Number Number Loaded 

FM Radio RepeatedBase Station 
Cellular Telephone and Service 
Video Camere 
Computer 

Brushcutter, power 
Chainaaw 
EOD Demolition Kit 

Foaster Ferrax Otdnence Locator 

Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrisr Phase GPS 

Surveyor's Kit 
Total Station Survey Equipment 
Ford Explorer 

Pickup, 4x4. 314 Ton 
A h  Fare + Round Trip 
M lleage 
Fuel 

Lodging 
Meals and Incldentals 
Project Consumables 
Printing and Blnding 
Shipping 
Site Trailer 
Electrlcal Hook Up 
Magazine Fencing 
Magazine Mobilization 
Oonor Explosives 
Site Remediation 

Forests3.xls Page 6 



Surbee CIear-nme o 
Corps of Engineers 

Camp CroR, Sp?rtsnburg, S.C. 
Engineering Design Cost Estimate 

Natural BrushlForosta-A 

Program Management I 

Project Manager 111 
Project Manager II 
CertMied Industrial Hygienist 
Engineer II 
Survey Manager 

Quality Control Specialist Regular 47.04 
Site Safety Officer Regular 47.04 

UXO SupewirorlTsch VI Regular 53.29 

UXO Supervlsormech V Regular 47.04 40.00 5.25 4.00 840.00 39,513.80 

UXO Technicran IV Regular 40.49 40.00 5.25 16.00 3,380.00 136,046.40 
UXO Technlcien 111 Regular 34.10 

5.25 

5.25 

5.25 

140.00 

140.00 

141.00 

1.25 

loaded Number Number 

m . a o  

5,395.05 

8.443.07 

'I ,278.80 

50.046.1 5 
28.53e.84 

1.027.18 
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S"Pfrn* Clslrrme 0 

Corps of Engineers 
Camp Croft. Spartenburg. S.C. 

Englnaering Design Cost EstlmaC 
Natural Brush/Foresta--A 

Site Safety OPTlcer Regular 47.04 

UXO SuprrvisorTTech VI Regular 53.29 40.00 0.50 1.00 20.00 1 ,oes.ao 

UXO Technician IV Regular 40.49 40.00 0.50 1.00 20.00 808. eo 

laborer H 

UXO SupervisorTTmch V Regular 47.04 

UXO Technician 111 Regular 34.10 

Loaded Number Number 

FM Radio RepeaterIBase Station 
Callutar Telephone and Service 
Video Camera 

Computer 
Brushcutter, power 
Chainaaw 
€OD Demolition Kit 
Foeater Ferrex Ordnance Coator 

Schonstedt Magnetic Locator 
Eqdosivm Storage magazine 
Carrier Phase GPS 

Surveyor's Kit 
Total Station Survey Equipment 
Ford Explorer 
Pickup. 4x4, 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 

Lodging 
Meals and Incidentals 
Project Consumables 
Printing and Binding 
Shipphg 
Site Trailer 
Electrical Hook Up 

Magazine Fmncing 
Magazine Mobilization 
Donor Explosives 
Site Rernedlation 

Weeks Units Other Direct Costs Rate 
FM Radio. Handheld wl charger 

1.00 0.25 

80.00 3.00 
1.00 2.00 

1-00 2.00 

1.00 1.00 

Subtotal - Other Direct Costs 

Total Estimated Costs 

Forests3 .XIS Page 8 



Surf=- C l a a r m m n  o 
Corpa of Engineers 

Camp Croft, Spartenburg, S.C. 
Engineering Design Coat Estrmate 

Natural BrurhlForests-A 

Project Manager 111 
Project Manager It 
Certified lndustrlal Hygienist 
Engineer II 
Survey Manager 

78-92 

76.82 

210.00 g.878.40 Regular 47.04 40.00 5.25 1.00 
Sits Safety Ofker Regular 47.04 

UXO SuperviaorCTech V Regular 47.04 

UXO SupervisorTTech VI Regular 53.29 

UXO Techniclan IV Regular 40.49 

UXO Toehnician Ill Regular 34.10 10.00 5.25 1.00 210.00 7.161.00 
Laborer II 

Loaded Number Numbor 

Forests3.xls Page 9 



l 3 " P b t e  c ls l rmma 0 

Corps of Engineers 
Camp Croft, Spartenburg. S C. 

Engineering Design Cost Estimate 

Natural BrushlForests-A T d  # 

Fim.1 Rmpw 
L d c d  H.um 

H-UFIJ pmr NWILF N U I L  E d r a d  

Program Management I 82 06 42.00 0 2 5  1.00 10 50 811.63 
Project Manager llf 

Project Manager I1 6807 4200 2 0 0  f.00 84 00 5,600.28 
Certrfied Industnal Hygienist 

Engineer I1 76.92 42.00 1.00 1 00 42.00 3.230 84 
Survey Manegar 5 8 4 2  42.00 2 00 1.00 6400 4,73928 
Surveyor V 

Quality Control Specialrst Regular 47 04 

Site Safety Officer Regular 47 04 

UXO Supsrvisormech VI Regular 53 29 

UXO Technician 111 Regular 34 10 

UXO Supervtsorfhch V Regular 47 04 
UXO Technician IV Regular 4 0  49 

Laborer II 

Loaded Number N u m h  

Forests3.xls Page 10 



SurLce Ct tavmes o 

Corps of Engineers 
Camp Croft, Spartenburg S.C. 

Engineering Design Cost'Estimato 
Natural BrushlForesls-A 

Lbr Cm~cfiow 

Program Management I 

Project Manager 111 
Project Manager 11 
Certified Industrial Hygienist 
Engineer II 

Survey Manager 

74.81 

46.16 

Quality Control Specialist Regular 47.04 
Slta Safety Officer Regular 47.04 

UXO SupervisorTTech VI Regular 53.29 
UXO Suparvisorflech V Regular 47.04 

UXO Technician IV Regular 40.49 

Laborer I1 Regular 20.85 

Subtotel - Labor 

UXO Technician 111 Regular 34 10 

Number Number 

Page 11 Forests3.xls 
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Alternative f - Surface and Subsurface OE Clearance Over 
Entire Area to a Depth of One Faot 



O E  SurfmedSub.urf=m= ClmrMW of E m t i r e  Am. to t Foot - Alternrtive 7 
Corps of Engineers 

Camp Croft, Spartenburg. S.C. 
Engineering Design'Cost Estimate 

Natural Brush1Fotests--A 

Loaded Number Number 

FM Radio RapeatedBase Station 
Cellular Telephone and Service 
Video Camera 
Corn pu tar 
Brushcutter, power 
Chainsaw 
EOD Demolition Kit 
foester Ferrrx Ordnance Locator 
Schonstodt Magnetic locator 
Explosive Storage magazine 
Carrier Phase GPS 

Surveyor% Kit 
Total Station Survey Equipment 

Ford Explorer 
Pickup. 4x4. 314 Ton 
Alr Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumable$ 
Prlnting and Blndlng 

Shlpping 
Site Trailer 
ElectnEel Hook Up 
Magazine Fencing 
Magazine Moblllzation 
Donor Explosives 
Site Remediation 

472.50 36,344.70 
222.60 14,mo.m 

20.00 1.496.20 

03.00 4,B45.98 
231 .OO 13,033.02 
630.00 29.080.80 

10,819.20 250.00 

542.00 28.883.18 

5.1 80.00 209,730.20 

830.00 28,303.00 
a.eBo.00 254.412.00 

450.00 21 ,iea.oo 

820.00 m , m . a o  

Page 1 Forests7.xb 



OE Surfase/Subsurb*= ClMFMW 0 1  
Corps of Englnrers 

Camp Croft, Spartenburg, S.C. 

Engineering Design Cost Estimate 
Natural BrushlForests--A 

WccL Poopk H m r m  A r o ~ m l  

82.08 42.00 0.20 1.00 6.40 880.30 
71.92 

66.67 42.00 0.80 1.00 33.60 2,240.1 1 

76.82 

Quality Control Specialist Regular 47 04 

Sde Safety Officer Regular 47 04 

UXO SupetwsorTTech VI Regular 53 28 40.00 0.80 1.00 32.00 1,705 28 

UXO Supervisormech V Regular 47.04 
UXO Technician IV Regular 40 49 

UXO Technician Ill Regular 34.10 

FM Radio RapeaterlBaae Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutler. power 

Chainsaw 
EOD Demolition Klt 
foester Ferrex Ordnance locator 

Schonstedt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 
Surveyor% Kit 

Total Station Survey Equipment 
Ford Explorer 
Pickup, 4x4. 314 Ton 

Atr Fare - Round Tnp 
Mlleage 
Fuel 
Lodging 
Meals and Incidentals 
Project Conaurnables 
Printing end Binding 
Shipplng 
Slts Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Site Remediation 

Page 2 Forests7.xls 



OE Surl-/Sub.u&a Clsummcr 01 
Corps of Engineers 

Camp Croft, Spartenburg, S.C. 

Englnrering Design Cost Estimate 
Natural BrushlForests--A 

B2.06 42.00 0.50 1.00 21 .a0 I ,723.28 
Project Manager 111 

Certified Industriat Hygienist 74.81 40.00 0.50 1-00 
Engineer II 

Surveyor V 

Project Manager II m.67 42.00 2.50 1.00 105.00 7.000.35 
20.00 1,486.20 

78.82 42.00 0.50 1.00 21 .00 1.61 5.32 

Survey Manager 58.42 42.00 2.00 1.00 84.00 4,739.28 

Site Safety Officer Regular 47.04 

UXO Supervisorflech VI Regular 53.29 40.00 1.00 1.00 40.00 2,131.60 
UXO SupervisorrTrch V Regular 47,04 
UXO Technician IV Regular 40.49 

UXO Technician 111 Regular 34.70 
Laborer I1 Reaulet 28.85 

Loaded Number Number 

FM Radio RepeaterlBasa Station 
Cellular Telephone and Servlce 
Video Camera 

Computer 
Brushcutter, p o w r  
Chainsaw 
EOD Demolttion Kit 
Foeiter Ferrer Ordnance Locator 
Schonstrdt Magnetic Locator 
Explosive Storage magazine 
Carrier Phase GPS 

Surveyor3 Kit 
Total Station Survey Equipment 
Ford Explorer 
Plckup, 4x4. 314 Tan 
AIr Fare - Round Trip 
Mileage 
Fuel 
Lodging 

Meals and Incidentals 
Project Consumablrs 
Printing and Binding 
Shipping 

Site Trailer 
Electr+cal Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Site Remediation 

Page 3 Fomsts7.xls 



OE Surf.rse/Submu.f**s Clsmrmmee 01 
Corps of Engineers 

Camp Croft, Spartenburg, S.C. 
Engineerlng Design Coat Estimate 

Natural Brush/Foreets--A T d  a 

76.82 42.00 T1.25 1.00 472.50 36.344.70 I 66.67 

Qualrty Control Speciallst Regular 47.04 

UXO SupetvisorTTech VI Regular 53.20 40.00 lt.25 1.00 450.00 23,860.50 
UXO SupsrvisovTaeh V Regular 47.04 

UXO Technician IV Regular 40.48 

Stte Safety Ofker Regular 47 04 4000 11.25 1.00 150.00 21,16a.oo 

UXO Technician 111 Regular 34 10 
Laborer II Regular 28 85 

Loaded Number Number 

FM Radio Repeatermase Station 
Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter. power 
Chalnsaw 
€OD Demolition Ktt 
Foester Ferrex Ordnanw Locator 
Schonstsdt Magnetic Locator 
Explosivm Storage magazine 
Carrier Phase GPS 

Surveyor's Kit 

Total Station Survey Equiprnont 
Ford Explorer 
Pickup, 1 ~ 4 , 3 1 4  Ton 
Alr Fare - Round Trip 
M ilaege 
Fuel 
Lodging 
Meals and lneidentals 

Project Consumable$ 
Printing and Binding 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Maparine Mobilizatron 
Donor Explosives 
Site Remadialion 
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O E  BurfmcdSuhmurf- Clsiranee ol 
Corps of Engineers 

Camp Croft, Spa$nburg. S.C. 

Engineering Deiign Cost Estlmate 
Natural BrushlForests--A 

Honrb p- N w m k r  Number E d r a l d  

Project Manager 111 
Project Manager II 

CertHied Industrial Hygknist 
Engineer II 

Survey Manager 56.42 42.00 1.50 1.00 83.00 3.554.46 

Quality Control Specialist Regular 47.04 

UXO SupenrisorlTech VI Regular 53.29 

UXO SupervlsorTTech V Regular 47.04 

UXO Technician IV Regular 40.49 

UXO Technician 111 Regular 34.10 40.00 5.00 3.00 600.00 20,160.00 
Laborer II Raaular 20 6 5  

Site S i h v  Officer Regular 47.04 

Loaded Number Number 

FM Radio Repeatert8ase Station 
Cellular Telephone and Service 
Video Camera 

Computer 
Brushcutter, power 
Chainaaw 
EOD Demolition Kit 
Foestar Ferrex Ordnance Locator 
Schonstedt Magnetic Locator 
Exploslvs Storage rnagazlna 
Carrier Phase GPS 
Surveyor’s Kit 

Total Statlon Survey Equipment 
Ford Explorer 
Pickup. 4x4, 314 Ton 

Air Fare - Round Trip 
Mileage 
Fuel 
Lodging 
Meals and Incidentals 
Project Consumables 
Prlnting end Bindmg 
Shipping 
Site ftrrllsr 
Electrical Hook Up 
Magazine Fencing 
Magazine Moblliratlon 
Donor Exploslves 
Site Remedlation 
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O E  Surfac~Submurfrce Clrmrmmco ol 
Corpa of Engineers 

Camp Croft. Spartenburg, S.C. 
Engineering Dasign Cost Estimate 

Natural BrushlForesb-A 

Certified Industria1 Hygienist 

Program Management I 
Project Manager 111 
Project Manager II 

Engineer II 

Survey Manager 
Surveyor V 

---I I 74.81 

I 48.16 

Quality Control Specialist Regular 47.04 

Stte Safety Officer Regular 47.04 

UXO SupervisorTTeeh VI Regular 53.29 
UXO Suparvlsormsch V Regutar 47.04 

UXO Technician 111 Regular 34.10 

UXO Technician IV Regular 40.49 40.00 8.25 1.00 I , ~ B O . O O  5 9 , m . z o  

Laborer II Reader 28.85 40.00 9.25 24.00 B . B ~ O . O O  254.412.00 

Other Direct Costs 
Loaded Number Numbor 

Rate Wetrks Units Amount 

Page 6 Fomsts7.xls 



OE Surlm.e/Subsurfmce Clsmrmea 01 
Corps of Engineers 

Camp Croft, Spartenburg, S.C. 

Engineering Design-Coat Estimate 

Natural BrushlForssts--A 

Lbor Cmtelov 

Program Management I 

Project Manager 111 
Project Manager II 
Certified Industrial Hygienist 
Engineer II 
Survey Manager 
Surveyor v 

76.92 

Quality Control Specialist Regular 47.04 

Site Safety Officer Regular 47.04 

UXO Supervisormech VI Regular 53.29 
UXO Supervisormech V Regular 47.04 40.00 5.75 4.00 920.00 43,276.80 
UXO Tschnlclrn IV Regular 40.49 40.00 5.75 16.00 3.880.00 149.003.20 
UXO Technician 111 Regular 34.10 

Laborer II Reaular 20.05 

loaded Number Nurnhr 
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O E  Su.f.edSubm"rfurs CL.rmmmm 01 

Corps of Engineers 
Camp Croft, Spartanburg. S.C. 

Engineering Oa&n Cost Estimate 
Natural BruehlForests-A 

7 8 9 2  

Quality Control Spectalist Regular 47.04 

Site Safety Officer Regular 47.04 

UXO SupervisorTTeeh VI Regular 53.29 40.00 0.50 1 0 0  20.00 1,085 BO 

UXO SuperviaorTTech V Regular 47.04 

UXO Technician IV Regular 40.4P 40.00 0.50 1 00 20.00 809.80 

Labarer II Aoaular 28 65 

UXO Technician 111 Regular 34 10 

Other Direct Caata 
Loaded Number Number 

Rate Wnaka Units Amount 

FM Radlo, Handhefd wl charger 
FM Redia RepealadBam Station 

Cellular Telephone and Service 
Video Camera 
Computer 
Brushcutter, power 

Chainsaw 
EOD Demolltion Klt 
Foester Ferrex Ordnanw Locator 

Schonaledt M apnetic Locator 
Explosive Storage magazine 
Carrier Phaae GPS 
Surveyor's Kit 

Total Station Survey Equipment 
Ford Explorer 
Pickup. 4x4. 314 Ton 
Alr Fare - Round Trip 

Mileage 
Fuel 

Lodging 
Meals and Incidentals 

Project Consumables 
Prlnting and Binding 
Shipping 
Site Trailer 
Electrical Hook Up 
Magazine Fencing 
Magazine Mobilization 
Donor Explosives 
Site Remadiation 

. . .  ._ . 

1.00 0.25 

80.00 1.00 

1.00 2.00 
1.00 2.00 
1.00 1.00 

Subtotal -Other Olrect Costs 
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O E  Suwfa*.dSubmurfics Clanranma *I 
Corps ot Engineers 

Camp Croft, Spanenburg, S.C. 

Engineering Design Cost Estimate 

Natural BrushlForerts-A 

Project Manager 111 
Project Manager II 
Certified Industrial Hygienist 

Engineer II 
Sunray Manager 
Surveyor V 

I 78-92 

I 76RZ 

I 46.16 

230.00 10.81 g.20 Quality Control Specialist Regular 47.04 40.00 5.75 1.00 

UXO Superviior/Tech VI Regular 53.29 
UXO SuporvisorlTech V Regular 47.04 

UXO Technician IV Regular 40.49 

UXO Technician 111 Regular 34.10 40.00 5.75 f .00 230.00 7,643.00 

Laborer II Aeautaar 28.65 

Slte Safety Officer Regular 47.04 

Loadad Number Number 
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OE Surf-/SubmurL Clsirurw d 
Corps of Enginears 

Camp Croft, Spartenburg. S.C. 
Engineering Design Cost Estimate 

Natural BrushlForests-A 

A r m r m t  

Program Management I 

Project Manager 111 
Project Manager II 66.87 42.00 2.00 1.00 81.00 5,600.28 

Cerlified Industrial Hygienist 
76.92 42.00 1.00 1.00 42.00 3,230.64 Engineer II 

Survey Manager 56.42 42.00 2.00 1.00 81.00 4,739.28 

Surveyor V 

Quality Control Specialist Regular 47.04 

Site Safely Officer Regular 47.04 

UXO Supervisor!Tech VI Regular 53.29 

UXO SupervisorlTech V Regular 47.04 

UXO Technician IV Regular 40.49 

UXO Technician 111 Regukr 34.10 
Laborer II Annular 20.65 

Othnr Direct Casts 

FM Radio, Handheld wl charger 
FM Radio Rapeater/Basr Station 
Cellular Telephone and Service 

Video Camera 
Computer 
Brushcutter, power 
Chainsaw 

E O 0  Demolitton Kit 
Foester Ferrex Ordnance Locator 
Schonstrdt Magnetlc Locator 
Ewpiosive Storage magazine 
Carrier Phase GPS 
Surveyor's Kit 

Total Station Survey Equipment 
Ford Explorer 

Pickup, 4x4. 314 Ton 
Alr Fare - Round Trip 
M ilsage 
Fuel 
Lodging 
Meals and Incidentals 

Project Consurnables 
Prlnting and Blnding 
Shipping 
Site Trailer 

Electrical Hook Up 
Magazine Fencing 
M agarins Moblliratlon 
Donor Explosives 
Site Remediation 

Loaded Number Number 
Rata Wmks U n h  Amount 
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O E  Suwfmae/Submu~frcs C l e m r m ~  04 
Corps of Engineers 

Camp Croft, Spartenburg. S.C. 
Engineerlng Design Coat Estimate 

Natural Irushlforests--A 

Project Manager 111 
Project Manager II 
Certified Industrial Hygienist 
Engineer II 

Survey Manager 

Program Management I 

Surveyor V 

Quality Control Speclalist Regular 47.04 

Slte Safety Other Regular 47.04 
UXO SupervisorTTech VI Regular 53.29 

UXO Suparvlsormech V Regular 47.04 

UXO Technician 1V Regular 40 49 

UXO Technician 111 Regular 34.10 

Laborer II ReauIar 28.65 

Loaded Number Number 
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