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1.0 Executive Summary 

1.0.1 The U.S. Army Engineering and Support Center, Huntsville (USAESCH) contracted QST 

Environmental Inc. (QST) to perform an Engineering Evaluatio~dCost Analysis (EEICA) at the former 
Camp Croft Army Training Facility (CCATF). The purpose of this EElCA is to analyze removal 
alternatives to reduce the risk of public exposure to ordnance and explosives (OE) and unexplded 
ordnance (UXO) at the site. 

1.0.2 Former CCATF, b a t e d  5 miles southeast of the city of Spartanburg in Spartanburg County, 

South Carolina, operated during World War 11 to train soldiers in the use of weapons including 
cannons, moms,  anti-tank rockets, machine guns, haad grenades, and small m s .  Following closure 
of the 19,000-acre facility, the government transferred approximately 7,000 acres to the South 

Carolina Commission of Foresay for the creation of the current Croft State Park. The remaining 
property was sold by the War Assets Administration to the public for residential, business, and 
agricultural use. Although the government had previously taken steps to clear fonner CCATF of 
ordnance waste and potentially explosive ordnance items, some ordnance contamhation remained. 

1.0.3 This EEICA, conducted under Contract No. DACA87-Z2-DM)18, Delivery Order No. 0028, 

was the second EElCA (designated the Phase I1 EEICA) performed by QST at former CCATF. QST 
previously completed an EEKA (Phase I) under Delivery Order No. 0013 during 1995 and submitted 

a Final EE/CA Report in January 1996 (ESE, 1996a). Only one Phase I EEKA site was revisited 
[Ordnance Operable Unit 3 (OOU3}] during the Phase I1 EElCA. The complete Statement-of-Work 

(SGW) for the Phase 11 EE/CA is detailed in Appendix A. 

1.0-4 The Phase 11 EElCA field investigation was conducted at former CCATF from January 6, 1997 

through March 26, 1997. One hundred-thmy grids were sampled for OElUXO. Forty-nine of the grids 

were bated inside of Croft State Park and 81 grids were located outside of the park on private 
property. The grids were generally 50 by 50 feet (ft) at residential areas and 100 by 100 ft in 
undeveloped areas. All EE/CA investigation procedures were followed according to the Work Plan 
(Decemkr 1996) except where amemled and approved by USAESCH. 

1.0.5 This EEKA addresses five OOUs where OElUXO was either previously confirmed or 
suspected. OOUs are areas within former Camp Croft that have commonality of land use and 
OE/UXO type. One OOU (OOUlO) lies entirely within Croft State Park. OOU9 contains property that 
lies within the park (00U9A through OOU9E) and outside of the park (OOU9F through OOU9H). 
The remaining three OOUs (OOU3,0OU11, armd OOU12) are located in private property sites outside 
the park but within the former CCATF boundary. 
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1.0.6 UXO contamination was confmned during the EWCA investigation at OOU3,0OU10, and 
oou12. 

1.1 Risk Reduction Alternatives 

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

included the following: 
No Further Action, 

Institutional Conuols, 

Clearance for Use. 
Surface Clearance, and 

1.1.1 The No Further Action alternative means that no OE removal action will be implemented to 

reduce risk of public exposure. 

1.1.2 The Instim'onai ComIS alternative may include restricting sire access with fencing, providing 
warnings by posting signs, and educating the public through media such as notices and newspaper 
articles. 

1.1.3 Sufluce Clearance involves removing OE/uxU visible on the surface a d  all such items that 

may be submerged but protrude through the surface. Clearance for Use consists of removal of 
OEIUXO down to depths in accordance with Department of Defense Explosives Safety Board 
(DDESB) guidelines, depemling on the type of planned activity or construction at the 0011. 

1,2 Croft State Park Ordnance Operable Units 

OOU9 (Sectors A through E) and OOUlO (Sectors A through D) are located within Croft State Park 
property. OOU9 covers approximately 1,036 acres, of which 306 acres (Seccors A tbrough E) are 

inside Croft State Park. OOUlO comprises 210 acres, all within the park boundary. All items fwnd in 
OOU9 were generally associated with small arms. EElCA sampling indicated that the entire OOUlO 
contained significant amounts of ordnance-related scrap (ORs) associated with higher order 
detonations. OOUlO Sector A contained a single intact inert 2.36-imh practice round. No UXO was 
discovered in OOU9 or OOUIO. 

1.2,l The activities in OOU9 are generally limited to recreational surface uses (hiking and horseback 
riding), and since no UXO was discovered during tbe investigation, the No Further Action alternative 
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is proposed for implementation at OOU9 Sectors A through E. It would be prudent to perform surface 
clearance if any construction is performed in OOU9, such as proposed horse trails h Sectors 9A, 9B, 
and 9C. 

1.2.2 Activities in OOUlO Sectors A through D are generally limited to recreational surface use 
(hhng and horseback riding}, with little potential for intrusive subsurface activities. Therefore, the 
Surface Clearance alternative is proposed for implementation at OOU10. Surface Clearance consists of 
brush clearance, geophysical surveys to locate surface anomalies, recoveryldisposal of OEIUXO, and 
site restoration. 

1.3 Private Property Ordnance Operable Units 

OOU3,OOU9 (Sectors F through H), OOU11, and OOU12 are ail located on private proPercy outside 

of Croft State Park. OOU9 (Sectors F through H) were identified as a small arms range. OOU3, 
OOUll, and OOU12 were all confirmed as grenade and/or mortar impact areas; UXO was discovered 
at OOU3 and OOU12. OOU9 covers approximately 1,036 acres, of which 730 acres (comprising 
Sectors F through H) are located outside ofthe park. OOU11 is 87 acres in size, OOU12 is 94 acres, 
and OOU3 is 46 acres. 

1.3.1 OOU9 Sectors F, G, and H are owned by local residents. Sectors 9F and 9H are located in 
areas with a moderate density of trees and underbrush. Sector 9G is heated in an area of residential 
lawn mixed with moderately dense forest. No UXO or large item ORS were found during the Phase I1 
EEKA investigation within OOU9 Sectors F, G, and H; the No Further Action alternative is proposed 
for OOU9 Sectors F, G,and H. 

1.3.2 OOU3 (Wedgewod subdivision) was previously investigated as a part of the Phase I EWCA 
investigation and based on initial findings, expanded to include additional areas during the Phase II 
EBCA investigation. The total investigation area included approximately 46 acres which comprises 
the entire Wedgewood subdivision. Practice grenades, ORS and 2.36-inch racket fragments that may 
have been an overshot from another lmal firing range were found during the Phase I EEKA 
investigation. A removal action performed in March 1997, recovered a total of seven UXO items (all 
MK I1 fragmentation grenades) in a 2.6-acre area. 

1.3.3 Because OOU3 is comprised of private residential property, prevention of hmsive activities 
(e.g., children digging, planting, pool construction, installation of utility l i s }  is impracticable. 
Therefore, Clearance for Use is the recommended risk reduction alternative for the expanded OOU3 
area. 
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1.3*4 OOUl I (Sectors A through P) includes approximately 87 acres outside of Croft State Park 
where ORS was found during the Phase TI EElCA investigation. oOU11 is subdivided into four 
sectors based on their physical location. OOU11 Sector A is located in an area previously used for 

aaining maneuvers. The top of a grenade and a 60-mm practice mortar (expended) were found at this 
site. OUU 11 Sector B is also located h area used for training maneuvers. Items found at this site 
included small arms and grenade ORs. OOUll Sector C is located in an area where M9 rifle grenade 
fragments were found. This ORs was most likely from training activities. OOU11 Sector D is located 
in an area suspected as a former grenade range. Ordnance has been reportedly found at Sector 11D in 
the past but none was found during the Phase I1 EElCA investigation. 

1.3.5 OOUll is privately owned and undeveloped with the exception of Sector 11D (Cotton Creek 
Golf Course). There are less than 100 visitors per year estimated and littie recreational activities other 
than hiking at Sectors 11A, I lB,  and 1 1C, Approximately 25,000 persons per year play golf at Sector 
11D (Cotton Creek Golf Course). No UXO was found at OOU11 during the Phase 11 EElCA 

investigation. The ORs found was indicative of high order detonations and were found less than 20- 

inches deep with most items less than one foot in depth. Also, UXO has reportedly h e n  found arad 
disposed by Cotton Creek Golf Course personnel in the past. Therefore, the r b k  reduction alternative 
recommended for OOU11 is Clearance for Use. 

1.3.6 OOU12 (Sectors A and B) is comprised of 94 acres divided into two sectors based on their 
physical location. Sector 12A includes 78 acres located no& of the park near the intersection of Dairy 
Ridge Road and State Route 295. Sector 12B includes 16 acres located south of the park, west of 

Forest Mill Road. OOU12 Sector A is located in an area suspected of being an impact range for high 
explosive ordnance. Items identified at this site included: M9 Rifle Grenades, 2.36-inch rockets, 
practice M6A3 Rifle Grenades, M11 Practice Rifle Grenades, and MK I1 Fragmentation Hand 
Grenades. OOW12 sector 12B is located in an area which may have been used for training maneuvers. 
The only UXO fwnd at this site was a live M9 Rifle Grenade. The lack of any other type of ORs 
indicates that this area had only limited training use. 

1.3.7 All ordnance items found were less than 21 inches deep at sector 12A and 4 inches deep at 
Sector 12B. Most items were found less than 1 foot (ft) deep at Sector 12A. The risk reduction 
alternative recommended at OOU12 is Clearance for Use. 



1.4 Risk Reduction Summary 

The risk reduction alternatives recommended for each of the OOUs investigated during the Phase I1 
EElCA are as follows: 

OOU3 - Clearance for Use 

OOU9 - No Further Action 

OOUlO - Surface Clearance 
4 OOUll - Clearance for Use 
9 OOU12 - Clearance for Use 

1.4.1 Analysis of the cost of implementation and the estimated risk reduction were performed as part 
of the EEKA analysis. By reviewing the cost and estimated exposure reduction analysis, it can be 
ascertaimd that signjfwint risk reduction can be obtained cost effectively by implementing "surface 

clearance" alternative for OOU10, OOUl1, and OOU12; and it would appear tbat this alternative 
could be the recommended alternative; however, due to the fact that W U 1 1  and OOU12 are on 
residential properties, a higher level of remedial activity, clearance for use, was selected. 
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2.0 Site Characterization 

2.1 Intr~ductionlAuthorization 

On March 30, 1995, QST received Contract No. DACA87-92-D-0018, Delivery Order (DO) No. 
0028, Annex AA, from the USAESCH, to conduct an EElCA at the former CCATF. QST bas 

prepared this EEKA in accordance with the National Oil and Hazardous Substances Contingency Plan 

(NCP) and the special requirements of the SOW for Delivery Order No. 0028. A copy of the SOW is 
included as Appendix A. The NCP and SOW provide tbe basis for selecting the corrective action 

alternatives to reduce public safety risks associated with OE at the former CCATF area. USAESCH 
has chosen to generally follow the NCP guidance for conducting EElCAs to analyze risk-reduction 
alternatives for Formerly Used Defense Sites (FUDS) that may be contaminated by OE. 

2.1.1 Objectives 

This report is prepared to meet the requirements set forth in the SOW. The report objectives include: 
Determining the nature and extent of OE contamination at former CCATF, 
Documenting the investigations and evaluating removal response alternatives for former 

CCATF, and 
Recommending the most cost-effective actions to reduce the public safety risk associated with 

exposure to OE at former CCATF 

2.1.1.1 The steps taken to prepare this EEKA and arrive at the recommendations for risk-reduction 
alternatives at former CCATF have included reviewing exkthg data, conducting a site visit, 

developing a trip report after the site visit, preparing a site-specific work plan (WP), performing field 
investigations, collecting and compiling field data, collecting additional data, preparing cost estimates. 
and evaluating the risk-reduction alternatives I 

2.1.2 Defdom 

The following definitions will be used for the purposes of this report: 

Unexploded Ordnance (UXO)-All ordnance items tbat may potentialiy be explodable or 
iptable , 
Ordnance-Related Scrap (ORSFAH ordnance items that clearly are not explodable or 
ignitable, 
Ordnance and Jkplosives (OE )-Includes all ORs and UXO items as defined previously, and 
OrdnanceMilitary supplies ( i s  , weapons and ammunition). 



2.2 Facility Description and History 

2.2.1 Camp Croft Facility k r i f i o n  

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

2.2.2 General Military History 

Camp Croft was established h January 1941 as an army 

general areas: a series of training, firing, and impact ranges (16,929 acres); and a amp housing 
(cantonment) area with attached administrative quarters (1,742 acres). The firing ranges at the former 
CCATF consisted of pistol, rifle, machine gun, m o m ,  anti-aircraft. and anti-tank ranges. OEWlUXO 
that may be encountered at the former CCATF include: .3O-caliber (cal) and .5o-cal small arms 

rounds; 20-mm hand and rifle smoke, tear gas, and incendiary grenades; 60- and 81-mm high 
explosive (HE) practice, smoke, tear gas, and illumination mortar rounds; and 2.36-inch high 

explosive anti-tank (HEAT) smoke, incendiary, aad practice rmkets. The former CCATF also 
contained a gas chamberlgas obstacle course area (199 acres) where realistic chemical warfare @ah@ 

was conducted, and a practice grenade court (175 acres). The t r a m  range hpact area (Area A), 

cantonment (Area B), grenade court (Area C), and gas chambers and gas obstacle course (Area D) 
locations are shown in Figure 2-2. 

facility. The camp consisted of two 

2.2.2.1 In 1947, the entire acreage of the former CCATF was declared surplus by the War Assets 

Administration. By 1950, the Army sold the land in pieces to organizations and businesses. This sale 
also included the transfer of 7,088 acres of land to the South Carolina Commission of Forestry for the 

creation of Croft State Park. The remaining acreage has k e n  converted to residential housing, 

churches, and indusfriat and commercial businesses. The gas chamber and gas obstacle course have 

k e n  removed, and no evidence of past chemical training is found at the site. 

The following sections reference information gathered from the Archive Search Report (ASR) 
(USACE, f994) and the Croft State Park Management Plan {South Carolina Department of Parks, 
Recreation, and Tourism). The referenced author, Terry A. Ferguson, provides the geologic detail at 

Croft State Park in the Croft State Park Management Plan. 
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2.2.3.1 Geology 

Croft State Park is underlain by Paleozoic age metamorphic and igneous m k  (Ferguson, 1988). Two 
distinct rock belts, the Inner Piedmont Belt and the Kvlgs Mountain Belt, lie within Spartanburg county 

and trend northeast to southwest, bisecting the park. 

2.2.3.1.1 The Inner Piedmont Belt underlies the western portion of the park. It is comprised mainly 
of biotite and granitic gneisses, With several types of igneous rock ad igneous intrusions. Outcrops of 
igneous intrusions in this belt primarily occur as undeformed granite and diabase dikes along a 

northeast to southwest aendmg line in the northwest portion of the park. A diabase dike also outcrops 
in the vicinity of one of the granite outcrops. 

2.2.3.1.2 The Kings Mountain Belt underlies the eastern portion of the park and is comprised of 

pegmatite and diabase dies. The pegmatite dikes lie in the northeast portion of the park, and the 

diabase dikes lie in the southeast-wnwal portion of the park. Diabase dikes of Mesozoic age lie within 
the park and are underlain by the Pawlet granite. A diabase dike lies along the eastern edge of the 

park. 

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

2.2.3.1.4 The Inner Piedmont Belt &the K q s  Mountain 3elt are separated by the Kings Mountain 

Shear Zone. These Late Paleozoic age rocks are assigned to the Battleground Formation. The 
Battleground Formation includes Iow- to medium-grade metamorphic, volcanic and sedimentary rocks. 
It includes manganiferous mica schist with concordant layers of gondite, and trends northeast to 

southwest across the east-cemal portion of the park. 

2.2.3.2 Soils 

Native soils in the study area are saprolitic. Saprolite is formed from rock that bas been subjected to 

chemical weathering. Overlying layers of weathered residual bedrock known as saprolite (red clay) 
range from a few feet thick to mort than 100 ft thick. Median thichess is 50 to 60 ft. Saprolite depth 
varies from 20 to 400 feet M o w  land surface (ft-bls). 

2.2.3.2.1 A soil survey conducted in 1968 by the Soil Conservation Service (Croft State Park 

Management Plan) shows 53 different soil types in the park. Most of the sols are erded, and land is 

-~ 
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gullied as a result of previous land uses. The soil survey listed 19 different areas that feature gullies; 
some feature one or two large gullies, while others feature an expanse of several acres with a series of 
small gullies. 

2.2.3.2.2 Much of the erosion took place when cotton farming was an active enterprise. More 

occurred when portiom of the area were used for military training as part of Camp Croft. Encroachmg 
forest slowed erosion in the late 194Os, stabilizing most of the gullies. Colonization by shortleaf pines 
also improved soil moisture retention and added organic material to the soil. 

2.2.3.2.3 Most of the severely eroded soil lies in the former cantonment area in tbe northwestern 

portion of former CCATF. Cataula clay loam with a 2- to 15-percent slope and mixed alluvial land 
overlies the area. Congaree soil aaverses tbe northwest area of the park and lies in the far northern 

portion of the former cantonment area and in the central portion of the park. The f ldpla in  banks of 
Fairforest Creek ais0 consist of Congaree soils. Eroded Madison sandy loams with a 15- to 25-percent 
slope comprise the remaining area. 

2.2.3.2.4 The northern portion of Croft State Park is comprised of Madison sandy loams with a 15-to 

25-percent slope (erded soil). Madison clay ioam with a 15- to #percent slope also lies in the 
northern portion of the park (severely eroded soil). Eroded soil types including the Cataula clay loam, 
with a 2- to &percent slope, sparsely occur in the northern portion of the park. Moderately gullied 

land lies in the north-central portion of the park and holds friable materials and 10- to @percent 
slopes. 

2.2.3.2.5 The remaining portion of the park consists of eroded and severely erded soils in fhe 
vicinity of Lake Johnson and Lake Craig. Moderately gullied land consisting of Congaree soils lies in 
the southwestern portion of the park along Fairforest Creek's floodplain. 

2.2.3.3 Weather 

The Spartanburg County climate is considered temperate, and rainfall is welldistributed throughout 

the year. The prevailing winds are from the southwest, but blow from the northeast in late summer and 
early fall. Average wind velocity is about 8 miles per hour. The average antlual relative humidity is 
approximately 70 percent. Rainfall ranges from IllO-inch (approximately 76 days per year) to 1 inch 
(approximately 14 days per year). The highest yearly rainfall recorded is 73.93 inches in 1929. Warm 
weather generally lasts from May into Septemhr, with few breaks in the heat during midsummer. 
Most summers have one or more days when the temperature exceeds 100 degrees Fahrenheit (OF). 
Winters are mild and relatively short, with approximately 60 days at freezing temperatures or klow.  



2,2.3.4 Water Resources 

* 

Two major surface water features, Lake Jobnson and the Lake Craig, lie in Croft State Park and were 
formed by the consuuction of a dam in 1951. Lake Craig, the larger lake, wvtrs approximately 

150 acres and fies h the south-cenaal portion of the park. Lake Johnson covers approximately 75 

acres and lies just north of Lake Craig. Fairforest Creek runs along the southern boundary of the park. 
Driaking water is not believed to be obtained from Lake Johnson or Lake Craig. Farmers in the 
former CCATF area are believed to have water wells used to irrigate crops and livestock. A well 
survey would identify potential water sources in the area. 

2.2.3.5 Pbysiograpby and Surface Water Drainage 

Croft State Park elevations range from 210 to 225 fi national geodetic vertical datum (NGVD) in the 

northwestern portion of the park in the former cantonment area. A gradual change in topographic 
relief occurs in the remahhg portion of the former CCATF witb elevations ranging from 180 to 255 ft 
NGVD. Surface water drainage is primarily from the topographic high to lower elevations into the 

surface water features. Surface water features identified at former CCATF include Fairforest Creek, 

Kelsey Creek, Thomson Creek, Lake Craig, and Lake Johnson. 

2.2.3.6 Groundwater 

The saprolite unit within Croft State Park contains a heterogeneous mixture of sand, silt. and clay with 

an approximate hydraulic conductivity of 104 to 10" centimeters per second {cdsec).  The Hornblende 
Gneiss Bedrock beneath the saprolite has an estimated permeability greater than 
saprolite arsd hdrock units are considered to be interconnected and make up the aquifer in this region. 

cmlsec. The 

2.2.3.6-1 Groundwater depth in the southwest section of Croft State Park (near the county landfill) is 
20 to 30 feet below ground surface. The saprolite in this area has a potential yield of 72,000 gallons 
per day (gallday), versus 201,600 gallday for the bedrock Unit. No groundwater data were made 
available for other areas of the park. 

2.2.4 EElCA Xnvestigation Areas 

Much of the former CCATF has k e n  considered potentially contaminated with OE because 
incomplete record keeping and limited availability of archive data has not been sufficient to elimiuate 
areas from further investigation. The main areas of EWCA investigations have been in the former 

training range impact area. Additional areas were investigated in the former cantonment area and che 

practice grenade court area. The gas chambedgas obstacle course no longer ex&s and no historical 
recorded evidence was located to document and conFrrm the presence of chemical warfare material 
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(CWM) or OE since site closure (ASR, USACE, 1994). One hundred-hrty sampling grids were 

investigated by QST during the January through March 1997 EElCA investigation at former CCATF. 
Forty-nine grids were sampled in Croft State Park. Eighty-one grids were sampled in privately owed 
areas. Although some areas were developed (with homesites), most private properties investigated 

were undeveloped. 

2.2.4.1 Crofl State Park Area EEICA Investigations 

Croft State Park consists of approximately 7,000 acres or one-third of the former CCATF total of 
19,OOO acres. The previous EElCA investigations in the park have centered wound the high use areas 
(camp@ grounds, the equeslrian area, hiking and horse trails). The number of park visitors, which 
averaged approximately 155,000 a year between 1992 to 1995, was reduced to 54,OOO in 19% 

(according to Croft State Park Ranger, March 1997). The closure of park arcas for the EElCA 
investigations was the primary cause for the reduction of visitors in 1996. The majority of the 1997 

EEICA sampling grids were in more remote areas of the park. The sampling grid locations and results 
of the 1997 EEKA investigation are detailed in Section 2.4. 

2.2,4.1.1 There are currently five horse trails, totaling approximately 20 miles, throughout the park 
area. An additional four horse trails, tomling approximately 10 miles, are proposed for completion 
during 1997. The location of the existing arad proposed horse trails is shown in Figure 2-3. The EE/CA 

investigations that were conducted on or near the horse wails are discussed in Section 2.4. 

2.2.4,2 Private Property EElCA Investigations 

Approximately 12,OOO acres, or methirds of the former CCATF, is privately owned. The former 
cantonment area is now primarily housing developments, small businesses, and a golf course. The 
majority of the former training range impact area {to the south, southeast, and east of the park) is 
w d e d  and developed, with some homesites, The originaHy proposed W C A  sample grid Iocatiom 
were presented in the WP (BE, 1996e) for this EElCA report. However, right-of-entries (ROES) 
were not received for some sites which therefore could not be investigated. 



2.3 Previous OE Investigations 

2.3.1 Jdentifbtion of EEKA Sampling Sites 

In the December 19% Final Work Pian, QST proposed that 77 sites ke sampled at former CCATF. 

The selection of the sites was based on information from h e  Supplemental Archive Search Report 

(SASR) (BE, 19%c), site reconnaissance activities, and the Supplemental Eagiueering Report (ESE, 
1994d). USACE Charleston District (CD) also recommended that several additional sites h sampled 
during the January through March 1997 EEKA sampling field effort. 

2.3.2 19W Site Survey of Former CCATF 

In 1984, USACE-CD conducted a site survey of the former CCATF. This study concluded that the 

"potential for unexploded and dangerous tmmbs, shells, rockets, mines and charges either upon or 
below the surface" could be found at the former CCATF. 

2.3.3 1990 Site Screening hv&gation 

In 1990, a report by the South Carolina Bureau of Solid and Hazardous Waste Management, 
Department of Health and Environmental Control, documented a site screening of the domestic hdffll 
located near the former CCATF. This IandfirI was first used in 1971, and no records were available to 
indicate any use of this landfill by the U.S. Deparhnent of Defense (DoD) or the existence of any 
previous U.S. Army landfill at this site. 

2.3.4 1991 Preliminary Amsiment 

In 1991, USACE-CD conducted a Prelhnhary Assessment Study of this site. This study determined 
that the site was eligible for further investigation under DERP for FUDS. This study also determined 
that the site contains several bcations where drums were placed inside wells during the closure 

procedures conducted at the site. The report generated by this assessment did not indicate the presence 

of soil or groundwater contamination due to medical, ordnance, or chemical weapons. 



2.3-5 1994 OE ASR 

In 1994, the USACE, Rock Island District conducted a site inspection and archives search of the 

former CCATF (USACE, 1994). The final report, dated April 1994, outlined the nature and degree of 
OE/UXO contamination to be found at the former CCATF. This report listed the ordnance that may lx 
found at or below the surface (see Section 2.2 of the ASR). This report also stated that the gas 

chamber and gas obstacle cutme 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 tha? chemical training during that 
period would have involved the use of CN, a tear agent, as the chemical. 

2.3.6 1W5-1996 CCATJ? phase I EElCA 

In 1995 and 1996, QST completed an EWCA at the former CCATF (BE, 1996a). The purpose of 
this EElCA was to analyze removal alternatives to reduce the risk of public expome to OElUXO at 

sites previously identified in the 1994 ASR (USACE, 1994), The EElCA addressed nine OOUs where 
OElUXO was either previously confirmed or suspected. Six OOUs were within Croft State Park and 

the remaining t h e e  OOUs were private property sites located outside the park but within the former 
CCATF boundary. The CCATF Phase I (Croft I) OOU locations developed for the Croft I EEKA 
report are shown in Figure 2 4 .  

2.3.6.1 From the investigation and data developed after the investigation, numerous additional areas 

of suspected potential contamination were identified. However, due to the limited scope of the EElCA, 
these areas were not addressed at that time. 

2.3.6.2 UXO contamination was confmed during the Croft I EElCA investigation at five of the nine 

OOUs. Three of the five contaminated OOUs were within Croft State Park (OOUlB, OOU2, and 
OOU7). The remaining two were on private property (OOU3 and OOU6). 

2.3A.3 00UlB, OOU2, and OOU7 were each codmed as former mortar lmpact areas. Several 60- 

and 81-mm unexploded mortars were discovered. Evidence of 2.36inch rwkets and 4.2-inch mortars 

were also discovered; however, only as ORs and not as UXO. No UXO was discovered in OOUlA, 
OOU4, or OOU8. 

2.3.6.4 At OOUlA, a 1,020-acre wooded area located in the northwest corner of the park, findings 

were limited to inert 37- and 57-mm projectiles (scrap). No UXO was found. The USAESCH risk 

contractor, QuantiTecb, Inc. {QwntiTech) estimated a zero exposure probability. 





2.3.6.5 Because the activities in OOUlA are generally limited to recreational surface uses (hdung and 
horseback riding), and since no UXO was discovered during the investigation, the No Further Action 
alternative was broposed for implementation at OOU 1 A. 

2.3.6.6 At OOUIB, a &acre forested area located within the center of the park, twelve 60-mm and 
one 81-mm mortars (UXO) were discovered. QuantiTech estimated a maximum UXO density of 12 

per acre for OOUlB, based on the size of the area, percent of area that was sampled, arad the number 
of UXO found within the sampled area. 

2.3.6.7 Activities in OOUlB are generally limited to recreational surface use (hhng and horseback 

riding), with liale potential for intrusive subsurface activities. Therefore, the Surface Clearance 

alternative was proposed for implementation at OOU 1s. 

2.3.6.8 At OOU2 (a 325-acre area located on the east si& of the park, approximately 0.7 mile from 

State Highway 295) nineteen 60-mm and one 81-mm mortars (UXO) were discovered. A single piece 
from a 4.2-inch mortar discovered during the investigation suggests that the area may have also been 
used as a 4.2-inch mortar target. However, no unexploded 4.2-inch mortars were found. QuantiTech 
estimated a maximum hTX0 density of nine per acre for OOU2. 

2.3h.9 Activities in OOU2 are generally limited to recreational surface use (hiking and horseback 

riding) with little potential for k u s i v e  subsurface activities. Therefore, the Surface Clearance 
alternative was proposed for implementation at OOU2. 

2.3.6.10 OOU7, hated  near the park o f f m  and campgrounds, is the busiest area of the park. Sixty 
60-mm and two 81-mm mortars (UXO) were discovered durhg the EElCA investigation and a 
follow-up the-critical removal action (TCRA) was performed by USAESCH's removal contractor, 
Human Factors Applications, Inc. (HFA). The TCRA was limited to surface clearance. Evidence of 

2.36-inch rockets was discovered at OOU7 during the TCRA, but only as ORs and not as UXO. 
Based on the data developed during the EEKA investigation combined with data from the TCRA, 

Quantitech estimated a maximum UXO density of 49 per acre and an exposure probability of 'h to 113. 

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

2.3.6.12 At WU4, a small area located in the center of the park near the swimming pool, findings 

were limited to . 3 h l i b e r  Bugs. No other OR$ or UXO was found. 



2.3.6,13 Activities in OOU4 are generally limited to recreational surface u e  (hkq  and horseback 
riding) and since no other evidence of ORs or UXO was found, the No Further Action alternative was 

proposed. 

2.3.6.14 At OOU8, a small area located in the northwest corner of the park just nonh of Dairy Ridge 
Road, the only ORS ftndings consisted of 14 empty mine @ping containers found by HFA during an 
earlier investigation directed by USAESCH . No OE or UXO was discovered hrhg the EElCA 

investigation. 

2.3.6.15 Activities in OOU8 are generally limited to surface use and since no evidence of OE or 
UXO was found during the EEKA investigation, the No Further Action alternative was proposed. 

2.3.6.16 OOU3 is in a private residential area north of &e park. Tbe area was investigated due to past 
reports that hand grenade parts had been found. Findings during the EElCA investigation included one 
MK-2 fragmentation grenade, numerous practice hand grenades, and grenade parts, suggesting that the 
area may have been a former grenade practice area. QuantiTech estixnated a maximum UXO density 

of 7 per acre for OOU3 and an exposure probability ranging from zero to 11300,000. 

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

2.3.6.18 OOU5 is also in a private residential area north of the park. It was investigated for similar 

reasons as OOU3. However, finaings were limited to one rifle grenade part (tail boom). No UXO was 
found. 

2.3A.19 Since no UXO was found at OOUS, the No Further Action alternative was proposed. 

2.3.6.20 OOU6 contains an area of approximately 340 acres of privately owned land that is currently 
being developed for agricultural and industrial puposes, including tree farming and industrial landfills. 

It was investigated due to reported fmdmgs of 105-mm Howitzer rounds. UXO frndhgs as a result of a 

USAESCH-authorized TCRA and a limited EEKA hvestigation inchicled nine 105-mm smoke 
canisters, two 105-mm fuzed ejection rounds, one explosive burster, two 60-mm mortars, and one 81- 

mm illumination mortar. QuantiTech estimated a maximum UXO density of 1 3 1  per acre for QoU6 
and a probability of expure of zero to 



2-3.6.21 For OOU6, the Government Buyback alternative was proposed and rejected. The 
Government is pursuing a design effort to identlfy areas for no further action, surface clearing, and 
clearance to a specified depth, 

2.3.7 199519% Evaluation and Mapping 

In I995 to 1996, QST performed orthophotography and geographic information system (GIs) 
development for evaluation and prioritization of OE removal at former CCATF (BE, 1996b). The 
purpose of the assignment was to develop a plan of action that could be used in the future to facilitate 
the efficient investigation, identification, and removal of suspected OE at the former CCATF with the 

prediction of the presence aad location of OE to be accomphhtxl through the study of historical 
records and the evaluation of past and current land use. 

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

2.3.7.2 The initial investigation focused on the identification of select areas of interest (AOI) and used 
historical and current information. These AOl formed the basis for subsequent evaluations and 
analyses. Aerial photography and orthophotography, S A R  image analysis, and @ita1 elevation models 
(DEM) were used to identm potential OE sites and adjacent properties. 

2.3.8 1996SASR 

In March 1995, USAESCH authorized QST to prepare an SASR in an effort to locate possible 
additional firing, bmbing, and strafing ranges at the former CCATF (ESE, 1996c). The following 
activities were conducted from April through August 1995 as a part of the SASR: 

Searches of national, regional, and local archives; 
Searches of databases including the DoD database-Defense Technical Information Center 

{DTIC), Lexis, and Nexis; 
Placement of notices in national and local publications; 
Operation of a toll-free telephone number to receive information from persons howledgeable 

of past CCATF activities; 
Onsite interviews with the 1 4  populace; 
Hosted a Public Open House near the former CCATF in June 1995; arad 
Conducted windshield surveys or drive by surveys to locate possible OE sites. 



2.3.8.1 As a result of the SASR (ESE, 1996c), 134 sites were identified as having potential OE 
contamination: 95 sites were identified based on interviews and archive information and 39 additional 

areas (AI through A39) were identified through the aerial photography, orthophotography, and SAR 

image analysis. 

2.3.9 19% Supplemental Engineering Report 

In October and November 1995, QST performed a sire reconnaissance of each of the 1 I sites where a 

ROE was available from the owner@) (ESE, lw). ROES were availabie and a site reconnaissance 
was conducted at 97 of the 1 3 4  sites. The reconnaissance consisted of a non-intrusive, magnetometer 

survey and visual inspection of each site that could be identified. Each two-person reconnaissance team 
included a senior UXO specialist to assist in identifying OE and/or ordnance training sites. Windshield 
surveys or drive by visual w e y s  were conducted at 19 sites. QST was unable to ~ o d u c t  a site 

reconnaissance or windshield survey at 18 sites. A Final Supplemental Engincerhg Report was 

submitted to USAESCH in March 1996. 

2.3.9.1 The Final Supplemental Engineer@ Report provided a completed copy of the Site 
Reconnaissance Field Form, along with a site sketch and photographs of each site investigated. Based 

on available information, each site was evaluated as follows: 
Further Reconnaissance - High Priority 
- Live and/or fragmented OE was discovered onsite. 
- Abundant andlor large magnetic anomalies were recorded onsite. 
- Documented historical information exists of OE reported onsite. 
- The site was not investigated completely or at all and the potential is high for some OE 

onsite. 
- Hlgh population usage exists in the area, along with some OE potential. 

One or more of these criteria warranted a high-priority rating for further reconnaissance 
andor OE sampling. 
Twenty& SECm received Q Eligh-prlority rating. 

Further Reconnaissance - Medium Priority 
- The entire site could not be completely investigated during the site reconnaissance due to 

its large sue. 

- ROE was unavailable and the patenrial for OE exists mite. 
- Scattered and/or deep magnetic anomalies were recorded onsite. 
- Some population usage exists onsite. 

~ 
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One or more of these criteria warranted a medium-priority rating. 
Twenty-eight sits received a Medium Priority rating. 

, Funher Reconnaissance - Low Priority 
- No evidence of OE was found onsite. 
- Only a few scattered, small magnetic anomalies were recorded onsite. 
- The site was not completed investigated, but historical information suggests that the 

potential for OE is remote. 

One or more of these criteria warranted a low-priority rating. 

Thirty-four sites received the Low Priority rating. 

No Further Reconnaissance 
- No evidence was discovered mite during the site reconnaissance. 
- No magnetic anomalies were recorded, except for what was Mieved to be metallic trash 

or metallic tock ("hot rocks"). 
- Only small caliber (rifle) ordnance is suspected onsite. 

One or more of these criteria warranted a no further reconnaissance rating. 
Forty& sites received a No Furher Reconmisauce rating. 

2,4 Phase II EEKA Investigation 

The purpose of the Phase I1 EEKA investigation was to select non-time critical removal actions 

(NTCRAs) necessary to reduce public safety risk associated with OE at the former CCATF. The focus 
of this EElCA was on the residual conventional OE risks requiring NTCRAs within the boundaries of 
former CCATF. The EWCA also summarizes the factors affecting the existing risk levels using the 
U.S. Army's Safety Risk Assessment (SRA) model and evaluates available remedial alternatives to 
compare their effectiveness in reduction of overall risk. 

2.4.1 Prefield Activith 

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

Preparing the EElCA WP; 
Logistics and supplies preparation, procurement, and shipping protocol; and 
Obtaining the necessary permits required for execution of the field effort. 



2.4.1.1 Public Meetings 

A public meeting was held during the period from June 6, 1995 through June 9, 1995 in association 

with delivery order No. 28. The purpose of the meethg was to inform the public of the ongoing 
activities at the site and to obtain additional site data to be used in the Supplemental Engineering 
Report (BE, 1W). The data presented in the Supplemental Engineering Report were the basis of 
this Phase I1 investigation. 

2.4.1.2 Work Plan 

The final version of the WP for this project was submitted to USAESCH on December 6, 1996, and 

approved on December 24, 1996. The objectives of the WP were to present the site background, field 
objectives, field prmedures, field personnel, and field equipment to be used for the EWCA effort. 

2.4,l.Z.l The WP proposed approximate locations for the investigation sites. A total of 183 grid sites 
were proposed for investigation in the WP. 

2.4.1.3 Special Environmental Requirements 

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

2.4.2 Project Management 

The WP defined the project objectives, identified key personnel and their responsibilities, defined 
project lines of communications and reporting requirements, and outliaed a schedule for implementing 
the project. The WP was followed during the EElCA field investigation. Project organization is shown 

on Figure 2-5. 

2.4.3 Public Affairs 

2.4.3-1 Public Affairs and Project Coordinatjon 

Mr. James Truelove, USACE-CD, is the life-cycle manager for investigation activities at former 
CCATF. All public affairs are coordinated by the life-cycle manager. The USAESCH, as the technical 



Table 2-1. Eadangered and Threatened Wildlife and Plants at C a p  Croft Army Training Facility 

I spedes I I 

Common name Scientific name statup 

Bat, gray Myotis grisescens Sourheastern US E 

Cougar, eastern Felis cormcolor cwguar Eastern North America E 

panther, Florida Felis concolor cor$ USA (LA 8r AR to SC & FL) E 

Crane, w h q i n g  Grus americana USA (Reeky Mms east to E 

Eagle. bald Haliaeeetus Iwcoccpbalus N. America south to N. Mexico E 

Falcon, peregrine Faloo pregrinus Worldwide E 

Carolinas) 

BIack-spored quillwort Isoetes malanospora USA (GA, SC) E 

PQndberr)' Linden melissifolia USA (AL, FL, NC, SC) T 

swamp pink Heionias bullata USA (GA, MD, NC, SC) T 

Relict trillium Trillium reliquum USA [AL, GA, SC) E 



Table 2-1. Endangered and Threatened Wildlife and Plants at Camp Croft Army Training Facility 
(Page 2 of 2) 

I SWCieS I 
commwaame Scientific name Historic Range status 

Small whorled pogonia Isotria medeoloides USA (DC, DE, GA, SC) E 

Rough-leaved Iwsestrife I Lyshachia asperulaefolia I USA (NC, SC) 1 E  
I I 

Mountain sweet pitchcr-plant Sarracenia rubra ssp. jonesii USA (NC, SC) E 

Miccosukee gooseberry Ribes echinellum USA (FL, SC) T 

I I 1 I T  Little amphianthus Amphianthus pusillus USA (AL, GA, SC) 

Treefrog, pine barrens Hyla andersonii I USA (FL, AL, NC, SC) E 

Note: E = Endangered. 
T = Threatened. 

Source: QST, 1997. 
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center for explosive safety and removal, was given the primary task of technical management of the 

former CCATF EWCA project. Mr . Karl Blankinship was the USAESCH technical manager. 
The following coordination protocol was followed: 

All QST communications and contacrs with the pubric were coordinated under the direction of 
the USACE-CD public affairs officer and the USAESCH technical manager. 

Informationlcontacts made by QST during the project were documented and forwarded 10 the 

USACE-CD public affairs officer arad the USAESCH technical manager, and 
Public meetings were conducted based on insrm~tim received from the WSAESCH technical 

manager in conjunction with USACE-CD. 

2.4.4 Sampling Grid selection 

QST, with the assistance of USACE-CD, selected 183 grids for investigation prior to the field effort. 
Eleven grids were added during the field effort by the USACE-CD Me cycle manager to bring the 

total of sampIing grids to 194. Sixty grids were not investigated due to unattained ROES. Four grids 

were not investigated due to time constraints. The site selection criteria are discussed in the following 

subsections. 

2.44.1 Sample Lacadon Selection Rationale 

The selection of the sample grid locations was based on the data presented in the ASR, the SASR, the 
previous EElCA report, public meetings, and site reconnaissance. The location of each sample grid 

was based on the following criteria: 

Site Historical Data-Historical data obtained from the ASR and SASR, as well as historical 

photographs, were used to locate impact areas. Historid descriptions of activities at each site 
were also used to determine tbe dispersion of ordnance at each investigation area. 

Environmental Concerns--QST closely coordinated grid locations with the South Carolina 
Parks Deparment and a local botanist to position sites away from environmentally sensitive 

areas. 

Accessibility--The selection of survey grid locations considered the amount of site preparation 

required before executing sampling activities, as well as the advantages of inspecting areas that 

would require minimal site preparation. 

Field modification-The exact locations of the final placement and dimensions of the sampling 

grids were considered to be changeable until the grid survey was conducted. The USAESCH 
technical manager also approved the modification of grid sizes in response to site conditions 
such as vegetation and topography. The USAESCH technical manager approved the use of 50- 

by %ft grids (reduced from the typical 100- by 100-ft grids) near the end of the project so 
that more areas could be investigated during the limited time available. 
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2.4.5 Site Preparation 

Site preparation included locating grids, vegetation clearing, and grid set-up activities. The grids were 

located either by the UXO teams or by the land survey contractor. Vegetation clearing and grid set-up 
operations were conducted by the UXO teams before the geophysical survey. The absolute minimum 
amount of site clearing in the grid sampling areas, both in vegetation volume and height was 
completed. The clearing operations were completed in accordance with the site-specific WP 
(DE, 1996e). 

2.4.6 Investigation Methods 

This section describes standard practices, investigation metbds, and procedures for collecting, 

processing, and controlling the data associated with OE geophysical surveys at each sampling site. The 
investigative methods were completed in accordance with the site-specific WP (BE, 1%). 

2.4.6.1 Geophysical Invdgation 

Prior to the investigation, an inert 60-mm mortar was buried 3 foot below the ground surface, as 

specified in the USACE SOW. This item was used for daily standard checks of the magnetometer. 

2.4.6.1.X The field investigation team sutdhided each sampling grid into geophysical sensor survey 

lanes centered approximately 5 ft apart. Survey lane spacing of 5 ft was required to provide full 
coverage when using the Schonstedt flux-gate magnetometer as described in the work plan. A small 

surveyor's flag was placed at the exact location of any anomaly until the survey and excavation 

operations were complete. 

2.4.6.1,2 The magnetometer was used to sweep close to the ground surface across the 5-ft lanes. This 

was conducted by sweeping the magnetometer from side to side to get maximum coverage of the lane. 

When the locator came within range of an iron-bearing object, both audible and visual signals were 

created. The anomaly was interpreted by the visual signal to be either positive or negative. A 

horizontal object provides a signal that is positive on one end and negative on the other. A vertical 
buried item will create a singular anomaly of either pole. Two vertical closely buried items generally 
provide a signal that is the same polarity. 

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



2.4.6.2 Geophysical Survey Mapping 

Once subsurface anomalies were identified and flagged, the total numlxr of anomalies from each grid 

was determined by counting the total Ilumber of anomdies from each survey lane and a d d q  the SUM 

from each lane with subsequent lanes in a given grid to obtain a total number of anomalies for that 

grid. The total wmkr of anomalies was then denoted on the site map. 

2.4.6.3 Excavation of Anomalies 

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

2.4.6.3.1 One anomaly in each of the chosen subgrids was sampled by tbe UXO survey team in the 

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

2.4.6.3.2 Engineering controls consisting of metal blast boxes weighing approximately 
400 pounds (Ib) each were used for excavations located close to houses or other inhabited smctures. 

Where engineering controls were required, sampling protocol was verified as follows: 
The estimated number of anomalies to be excavated (the SiteStats program estimates 

approximately 33 percent of the total number of anomalies for grid characterization) was 
calculated. 
The sampling sequence was used to calculate the number of anomalies required for sampling 

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

2.4.6.3.3 The UXO team leader identified each anomaly as either ORs, WXO, or a false positive OE 
{usually the result of magnetic rock). After input of the findings from the excavation, the gridstats 

program alerted the operator when a statistically si@cant number of samples had characterized the 

grid. As circumstances allowed, unearthed OE items were photographed for documemtion purposes. 
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2.4.6.4 UXO Handling and Disposal 

Only UXO-qualified personnel were allowed to handle OE items in accordance with the Site-Specific 

Safety and Health Plan (SSHP) (Appendix D of the WP) and DemolitiodDisposal Range Standard 

*rating Procedures (SOP) (Appendix E of the WP). The UXO supervisor evaluated all encountered 

and suspected UXO and determined if the work planned for the area could safely continue and what 

actions must occur prior to commencing OE handling and disposal efforts. Such recommendations 

were immediately communicated to the senior UXO supervisor. who contacted the onsite QST site 

manager and USAESCH safety representative, if necessary, to determine the appropriate course of 
action. Relevant training requirements of 29 CFR 1910.12Oe(i) applied to all UXO handling and 

disposal activities conducted during the field investigation [Occupational Safety and Health 

Administration {OSHA), 19941. All UXO items found at the site were blown in place. The final 

decision on what OE items were transponed was made by the UXO site supervisor and site safety 
officer. 

2.4.63 UXO, ORs, and Explosives AccoFmting 

A detailed account of all UXO materials encountered during the investigation was entered onto an 
Ordnance Accountability Form. The accounting included the number of UXO items, description of the 

condition of the items and fuze, photographs (as appropriate), date, and method and Imation of 

disposition. 

2.4.6.5.1 AU explosive disposal operations were dmumented on a Blast Record form. The form 
tracked the date, location, explosives used, site conditions, and items disposed of. An explosives log 

was also kept to account for all explosives expended in the disposal of UXO items. 

2.4.6.5.2 The ORS accounting process included all shrapnel and all non-OE metallic debris 
encountered. An attempt was made to describe the ORS collected from each site. Total metallic debris 

was accounted for by gross weight per sampling site either by direct measurement using a scale or, for 

small ORs items, by estimation based on the number and size of items found. 

2.4.6.6 ExplocsiveS Storage 

The explosives were shipped to former CCATF and stored in two locked explosives magazines 
delivered to the site by USAESCH. The magazines were located at the bunker area close to the office. 
The magazines were secured by a double locked galvanized steel fence. Lightnhg protection was 
provided in accordance with USAESCH safety requirements. Due to safety distance requirements, the 

explosives were subsequently moved to a nearby bunker far storage. 



2.4.6.7 Disposal of Inert ORs 

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

2.4.6.8 Land Lmationial Survey 

QST subcornacted with Ellis Environmental Group, LC (EEG}, to provide location m e y  and 
mapping support for the former CCATF EElCA investigation. EEG personnel provided initial layout 
of the grids, set conirol points, and then located the grids based on North American Datum, 1983. 

2.4.6.8.1 A GPS control network utilizing several existing monuments was set up for the orientation 

of the land survey. Several control points were concurrently located to assist with the location survey. 

Traverses were conducted using conventional survey methodology to locate a comer of each grid. A 

bearing to a second corner was taken and was used to locate the other grid comrs. A map showing 
the location of grids, survey control points, and survey monuments are included in Appendix B. 

2.4.7 meld hvdgation Results 

The QST team was able to fully investigate 130 of the 194 ERCA sampling grids. The sampling grids 
varied in size in accordance with the proximity to residential or commercial properties. The grid 
dimensions were either 100 by 100 or 50 by 50 ft. Near the end of the field effort, the USAESCH 

project manager suggested the grid size of all grids be reduced to 50 by 50 fi to increase production 
rates. 

2.4,7.0.1 The grid locations are included in the survey drawings located in Appendix B. ATSO included 
in the drawings are the corn01 points used for the survey. 

2.4.7*0.2 The gridstats software program was used in the field to determine anomaly sample Itntiom 
within each grid. All UXOlORS was emcountered at depths of less than 3 A. However, in accordance 
with the WP, anomalies were excavated to a maximum depth of 4 ft, Table 2-2 presents a description 
and the depth of ordnance found during the investigation. 

2.4.7.0.3 Photographs and videotapes were taken at each of the sites. The photographs, some of 
which are induded in Appendix C ,  show typical OE and vegetation at the sampling grids. 
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2.4.7.0.4 Table 2-3 presents a summary of the sampling results. Included in this summary is the grid 

identification, grid size, the number of total anomalies, the munber of anomalies sampled, the number 
of pieces and total weight of ordnance relared scrap. the number of surface and subsurface UXOs, and 
the numker of false positive OE items found at each grid investigated during the EWCA field 

investigation. 

2.4.7.0.5 Approximately 360 lbs of ORS was collected and weighed by scale during the field effort. 
Due to the remote location, some of the ORs was not removed from a few of the sites. In these cases, 

the m o m  of ORS left behind is estimated by weight per grid. The weight of ORs and other 
appropriate information is included in the descriptions of items found in each grid as discussed in the 

following sections. The welght of ORs collected during the investigation per site (sampling grid) is 
included in Table 2-3. The ORS was collected in a locked storage area and was later delivered to a 

local scrap dealer. 

2.4.7.0.6 No surface UXO was found during the EWCA investigation. Twenty seven subsurface 
UXOs were collected at the investigated sites A32, A31, 74, and 36 on the north end of the former 

CCATF and at area Ala, on the south end of the former CCATF. One item was f d  intact in Grid 
A3. However, after demolition, it was determined that the item was an inert practice round. 
Appendix D includes the UXO accountability logs that were completed during &he investigation. Also 

included in Appendix I) are descriptions of the ordnance items found during the EElCA investigation 

and maps showing their locations. 

2.4.7.0.7 The field effort was initiated on January 6, 1997, with the ofice setup, delivery of supplies, 

and site preparation. The UXO investigation crews arrived onsite on January 13, 1997, to begin 
clearing vegetation in the grid locatioos. The land survey crew mobilized to the site on January 30, 
1997. Demobilization of the project was completed by March 27, 1997. A summary of the dates and 
findings completed at each grid during the investigation is presented in Table 2-3. The following 

sections describe the rationale for choosing grid locations and the results of the investigations at each 

of the sites. 

2.4.7.0.8 Sample area designations are those determined by the Supplemental Engineering Report 
(ESE, 1996d) and the WP (ESE, 1996e). O r i g d y  there were 90 (numkred sequentially 1 through 

90) potential OE areas identified in the SASR and 39 (numbered sequentially A1 through A39) 
potential OE areas identified through evaluation of historical aerial photographs of the former CCATF. 

The following sample areas are those sampled during the EElCA investigation. The number of grids 
sampled at each sample area were determined by the size of the potential OE area and historical OE 
information. 
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Table 2-3. Sampling Re 
I 

Grid Size Total 
(acre) Anomalies 
0.06 1 * 

29-Ian-97 

Sampling Results 

ORs Sub- False 
Anomalies Weight ORs Surface surface Positive 
Sampled @ounds) Number UXO UXO OE 

1 0.1 1 0 0 0 
0.23 
0.06 

0.23 

s1 21 2 5 0 0 16 

21 9 0.1 1 0 0 8 

114 38 0 0 0 0 38 

9-2 1 3Man-97 1 0.23 I 144 1 48 1 0 1  0 1  0 
15-1 113-Mar-971 0.06 1 4 0 1  12 I 0 1  0 1  0 0 I 12 

0 1 48 

E- OS-Feb-97 1 0.06 I 88 ] 29 I 0 1  0 1  0 

L 

0 I 29 

18-2 

05-Feb-97 
06-Feb-97 

06-Feb-97 
WMar-97 

11-Mar-97 

0.06 113 38 0 0 0 0 38 

0.06 131 43 0 0 0 0 43 

0.06 29 23 0 0 0 0 23 
0.23 15 I5 0 0 0 0 15 

0.06 55 17 0.1 3 0 0 14 

1 1 -Mar47 

19-Feb-V 

04-Feb-97 

0.06 49 15 1 0.1 1 0 0 14 

0.23 143 48 0 0 0 0 48 

0.06 16 16 0 0 0 0 16 

04-Feb-97 1 0.23 1 126 1 42 I 2 1  3 1  0 0 I 39 

304 
36- 1 

36-2 

37-1 

27-3 

29-1 

30-1 

30-2 
30-3 

38a-1 

38b- 1 

39-2 

03-Feb-97 0.23 48 16 0.5 1 0 0 15 

20-Mar-97 0.06 20 20 1 1 0 0 19 

25-Feb-97 0.23 35 14 0 0 0 0 14 

25-FebW 0.23 30 12 1 1 0 0 11 

25-Feb-97 0.06 8 a 0 0 0 0 8 

25-Feb-971 0.06 1 4 I 4 I O  I 0 1 0 1 0 I 4 

44-1 

44-2 

45-1 

46-1 

50-1 

19-Feb-97 0.06 51 21 4 6 0 2 13 

20-Feb-97 0.06 48 20 6 11 0 1 8 

21-Feb-97 0.23 46 19 0 0 0 0 19 

12-Mar-97 0.06 88 2% 0 0 0 0 2% 

12-Mw-97 0.06 69 22 0 0 0 0 22 

12-Mar-a7 0.06 40 12 0 0 0 0 12 
06-Feb-97 0.06 67 29 4 2 0 Q 27 
10-Feb-97 I 0.06 203 65 0 0 0 0 65 

03-Feb97 I 0.23 I 67 I 27 I 0 I 0 I 0 I 0 1 27 

QST Ehvimmiwnkd inc. 
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Table 2-3. Sampling Results from Funner Camp Croft phase II EEKA Investigation (Page 3 of 4) 
r I I I I 1 

A32-2 1 18-Feb-97 

A32-3 124-Mar-97 
0.06 67 27 0 0 0 2 25 

0.0% 44 18 0 0 0 0 18 



- ~ 

Source: QST, 1997. 
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2.4.7.1 Sample Area 2 

Sample Area 2 is on undeveloped land south of Croft State Park along Paulene Creek, Reportedly, 
2.35-inch rockets and Wmm mortars were found previously in this vicinity. One sample grid was 

investigated in this medium-priority site (as defrned in the 1996 Supplemental Engkering Report). 

2.4.7.1.1 Grid 21  

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

required minimal clearing. 

2.4.7.1.1.1 A single anomaly was detected. This anomaly was excavated and found to be an ORS 

item, specifically an M-1 clip. No UXO items were fourad on the surface or in the subsurface. There 
were also no false positive OE signals detected. 

2,4.7.1.2 Summary of Rmults at Sample Area 2. 

The finding of the M-1 dip indicates some small a r m s  activity occurred in this area. There were no 
indications of any larger OE (e.g., 2.35-inch rockets or 60-mm m o m s )  found during the 

investigation. 

2.4.7.2 Sample Area 5 

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

2.4.7.2.1 Grid 5-1 

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

2.4.7.2.1.1 Twenty-one of h e  51 total anomalies detected during the investigation were excavated. 
Five OR5 items were found. The ORS consisted of 30 caliber bullets and two empty flare casings. No 
UXO items were found on the surface or in the subsurface. Sixteen anomalies were false positive OE 
signals caused by trash, 



2.4.7.2.2 Summary of Rwidts at Sample Area 5. 

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

2.4.7.3 Sample Area 8b 

Sample Area 8b-1 is on the west side of Croft State Park and northeast of the intersection between 
Dairy Ridge Road and Route 56. AIIegedly, munitions were discovered on this property. One sample 

grid was investigated at this low-priority site. 

2.4.7.3.1 Grid ab-1 

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

2.4,7.3.1.1 Nine of the 21 total anomalies detected during the investigation were excavated. One ORS 
item (an M-1 clip) was found. No UXO items were found on the surface or subsurface. Eight 

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

L4.7.3.2 Summary of Results at Sample Area 8b. 

Items found during the investigation indicate this area may have been used for military maneuvers. 

2.4.7.4 Sample Area 9 

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

2+4.7,4.1 GrId 9-1 

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

2.4.7.4.1.1 Thirtyeight of the 114 total anomalies detected during the investigation were excavated. 
No ORs items were found. No UXO items were fwnd on the surface or subsurface. AU --eight 
anomalies were false positive OE signals caused by non-UXO-related trash including magnetic rock, 
cans, and wire. 



2.4.7.42 Grid 9-2 

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

2.4.7.4.2.1 Forty-eight of the 144 total anomalies detected during the investigation were excavated. 

No ORS items were found. No UXO items were found on the surface or subsurface. All 48 anomalies 

were false positive OE signals mused by non-UXO-related aasb and magnetic rock. 

2.4.7.4.3 There were no indications of OE (e.g., grenades) found during the investigation at this site. 

2.4.7.5 Sample Area 15 

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

2.47.51 Grid 15-1 

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

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

2.4.7.5.2 Summary of Results at Sample Area 15. 

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

2.4.7.6 Sample Area 16 

Sample Area I6 is on the north side of Pacofet. Munitions were reportedly wed in this area. One grid 

was investigated in this low-priority site. 

2.4-7.61 Grid le1 

Grid 16-1 encompassed an area 50 by 50 ft (0.06 acre) and was an open landscaped yard with grass 
and a few trees. This site was in a residential area and required minimal clearing. 



2.4.7.6.1.1 Twenty-nine of the 88 total anomalies detected durhg the investigation were excavated. 
No ORS items were found. No UXO items were found on the surface or in the subsurface. MI 
29 anomalies were false positive OE signals. 

2.4.7.6.2 Summary of Results at Sample Area 16. 

There was no evidence of OE activity found in sample area 16 during the investigation at this site. 

2.4.7.7 Sample Area 17 

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

2.4.7.7.1 Grid 17-1 

Grid 17-1 encompassed an area 50 by 50 ft (0.06 acre) and was an open landscaped grass field. Tbis 

site required minimal clearing. 

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

2.4.7.7.2 Summary of Rermlts at Sample Area 17. 

No evidence of OE activity was found during the investigation at this area. 

2,4.7,8 Sample Area 18 

Sample Area 18 is on the south of Pacolet. Site 18 was reportedly an old munitions burial dump. Three 

sample grids were investigated in this high-priority site. 

2.4.7.8.1 GAd 18-1 

Grid 18-1 encompassed an area 50 by 50 ft (0.06 acre) and was an open landscaped grass field with 

some frees. This site required minimal clearing. 

2.4.7A1.1 “hrQ-eight of the 113 total anomalies detected during the investigation were excavated. 

No ORs items were found. No UXO items were found on the surface or in the subsurface. AU 38 
a m d i e s  were false positive OE signals that included magnetic rack, nails, and wire. 



2.4.7.8.2 Grid 18-2 

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

2.4.7.8.2.1 Forty-three of the 131 total anomdies detected during the investigation were excavated. 

No ORs items were found. No UXO items were found on the surface or in the subsurface. All 43 

anomalies were false positive OE signals that included magnetic rock and wire. 

2.4.7.8.3 Grid 18-3 

Grid 18-3 encompassed an area SO by 50 ft (0.06 acre) and was an open landscaped grass field wlu. 

some trees. This site required minimal clearing. 

2.4.7.8.3.1 Twenty-three of the 29 total anomalies detected during the investigation were excavated. 

No ORS items were found. No UXOs were found on the surface or in the subsurface. All 23 

anomalies were false positive OE signals consisting of trash that included magnetic rock and nails. 

2.4.7.8-4 Summary of Results at SampIe Area 18 

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

2.4.7.9 Sample Area 19 

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

2.4,7.9.1 Grid 19-1 

Grid 19-1 encompassed an area 100 by 100 ft (0.23 acre) and was w d e d  with some underbrush and 

scattered eees. This site required moderate clearing. 

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

No OE burial locations were found in sample area 19. 

2.4.7.10 Sample Area 24 

Sample Area 24 is on undeveloped land south of Dairy Ridge Road near the entrance to Croft State 

Park. Mortars were found previously in a gully in the vicinity of the site. Two sample grids were 
investigated in this medium-priority site. 

2.4.7.10.1 Grid 24-1 

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

2.4.7.10.1,l Seventeen of the 55 total anomalies detected during the investigation were excavated. 

Three ORS items, weighmg approximately 0.1 Ib, were encountered. The ORs consisted of three 

30.06 shell casings. No UXOs were found on the surface or in the subsurface. Fourteen of the 

anomalies were false positive OE signals consisthg of trash. 

2.4.7.10.2 Grid 242 

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

2.4.7.10.2.1 Fifteen of the 49 total anomalies detected during the investigation were excavated. One 
ORs item, a 30.06 shell casing, was encountered. No UXO items were found on the surface or in the 

subsurface. Fourteen of the anomalies were false positive OE signals caused by wash. 

2.4.7.10.3 Suuunary of Rmdts at Sample Area 24 

The findings of 30.06 cartridges indicates that some small arms activity occurred in this area. There 
were no indications of any activity other than small a r m s  usage (e.g., mortars) found during the 

investigation. 
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2.4.7.11 Sample Area 26 

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

site. 

2.4.7.11.1 Grid %I 

Grid 26-1 encompassed an area 50 by 50 ft (0.06 acre) and was wmded with m e  uderbrush and 
scattered trees. This site required moderate clearing. 

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

2.4.7.11.2 Summary of R a u h  at Sample Area 26 

There were no indications of any OE activity (e.g., munitions) found during the investigation. 

2.4.7.12 Sample Area 27 

Sample Area 27 is north of Dairy Ridge Road near the intersection of Dairy Ridge Road a d  the park 

entrance. Site 27 was possibly used as an old mortar range target area. Three sample grids were 

investigated in this medium-priority site. 

2.4.7.12.1 Grid 27-1 

Grid 27-1 encompassed an area 100 by 100 f& (0.23 acre) and was w o d d  with some open marshy 

areas. This site required minimal clearing. 

2.4.7.12.1.1 Forty-eight of the 143 total anomalies detected during the investigation were excavated. 

No ORS items were encountered. No UXO items were found on the surface or in the subsurface. All 

48 of the anomalies were false positive OE signals consisting of mash that included magnetic rock and 
wire. 

2.4.7.12.2 Grid 27-2 

Grid 27-2 encompassed an area 100 by 100 ft (0.23 acre} and was wooded with some open marshy 
areas. This site required minimal clearing. 
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2.4.7.12.2.1 Forty-two of the 126 total anomalies detected during the investigation were excavated. 

Three ORS items were encountered. These items consisted of one expended illumination "Pop-up" 
flare, one empty 60-m m o m  illumination candle, and one M-1 clip. No UXO items were found on 
the surface or in the subsurface. T b t y  nine of the anomalies were false positive OE signals consisting 
of trash that included magnetic rock and wire. 

2.4.7.12.3 Grid 27-3 

Grid 27-3 encompassed an area 100 by 100 ft (0.23 acre) and was w d e d  with some open marshy 
areas. This site required minimal clearing. 

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

2,4.7.12.4 Summary of Rermtcs at Sample Area 27 

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

2.4.7.13 Sample Area 29 

Sample Area 29 is at the Cotton Creek Golf Club at the northwest corner of the investigation area. 

Various types of old ordnance items were allegedly found in this area. One sample grid was 
investigated in this low-priority site. 

2.4.7J3.1 Grid 2P1 

Grid 29-1 encompassed an area 50 by 50 ft (0.M acre) and was a wooded area at the edge of a 
landscaped golf course. This site required minimal clearing. 

2.4.7.13.1.1 All of the 20 total anomalies detected during the investigation were excavated. One ORs 
item was encountered. This item was a practice grenade with no explosives. No UXO items were 
found on the surface or in the subsurface. Nineteen of the anomalies were false positive OE signals 

consisting of trash and magnetic rock. 

.. - .  . 
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2.4.7.13.2 Sl~mmarv of Results at Sample Area 29 

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

2.4.7.14 Sample Area 30 

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

2.4.7.14.1 Grid 30-1 

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

2.4.7.14.1.1 Fourteen of the 35 total anomalies detected during the investigation were excavated. No 
ORS items were encountered. No UXO items were found on the surface or in the subsurface. All 14 

of the anomalies were false positive OE signals caused by trash. 

2.4.7.14.2 Grid 30-2 

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

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

2.4.7,14.3 Grid -3 

Grid 30-3 encompassed an area 100 by 100 ft (0.23 acre) and was w d e d  with heavy vines and 

kudzu. This site required moderate clearing. 



2.4.7.14.3.1 All of the eight total anomalies detected during the investigation were excavated. No 
ORS items were encountered. No UXO items were found on the surface or in the subsurface. All eight 

of the anomalies were false positive OE signals caused by mash and magnetic r d c .  

2.4.7.14.4 Grid 30-4 

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

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

2.4.7.14.5 Summary of Remits at Sample Area 30 

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

and is mishandled. 

2.4.7.15 Sample Area 36 

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

2.4.7.15.1 Grid 36-1 

Grid 36-1 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with dense underbrush, pine 

trees, and moderately steep hills. This site required heavy clearing activities. 

2,4.7,15.1.1 Twenty-one of the 51 total anomalies detected during the investigation were excavated. 
Six OR$ items were encountered. The ORs consisted of 2.36-inch rocket fragments and cones. No 
UXOs were found on the surface. Two M9 HEAT rifle grenades (with internal fuzes) were identified 
in the subsurface. All UXO items were blown in place. 

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

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

2.47.15.2.1 Twenty of &e 48 total anomalies detected during the investigation were excavated. 
Eleven ORs items, weighmg approximateiy 6 lbs, were encountered. The ORS consisted of fragments 
from M9 rifle grenades, 2.36-inch rockets, and a grenade s p n .  One M9 HEAT rifle grenade (with 
internal fuze) was identified in the subsurface. This UXO item was blown in place. 

2.4.7.15.2.2 Eight of the anomalies were false positive OE signals caused by trash. 

2.4.7.15.3 Summary of Results at Sample Area 36 

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

2,4.7,16 Sample k e a  37 

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

2.4.7.16.1 Grid 37-1 

Grid 37-1 encompassed an area 100 by IO0 ft (0.23 acre) and was moderately wooded. This site 
required moderate clearing. 

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

2.4.7.16.2 Summary of Results at Sample Area 37 

No indications of OE activity (e+, bazmka rounds, 2.36-inch rockets) were found during the 

investigation. 



2.4.7.17 Sample Area 38a 
0 

Sample Area 38a is north of Dairy Ridge Road just inslde the Croft State Park boundary. This area 

was allegedly a small arms impact area. One sample grid was investigated in this low-priority site. 

2.4.7.17.1 Gfid 3h-1 

Grid 38a-3 encompassed an area 100 by 100 ft (0.23 acre) and was wmded with moderate 

undergrowth. This site required mderate clearing. 

2,4.7.17.1.1 Twenty-seven of the 67 total anomalies detected during the investigation were excavated. 
No ORS items were encountered. No UXO items were found on the surface or in the subsurface. All 
27 of the anomalies were false positive OE signals caused by mash. 

2.4.7.17.2 Summary of Results at Sample Area 38a 

No indications of OE activity (e+, smali arms) were found during the investigation. 

2.4.7.18 Sample Area 38b 

Sample Area 38a is south of Dairy Ridge Road just inside the Croft State Park boundary. This area 

was allegedly a small arms impact area. An embankment d o q  the north side of the dirt road le- 
to the site was man-made and was most likely the firing point for grenades a d  other munitions toward 
targets on the other side of the berm. One sample grid was investigated in this low-priorrty site. 

2.4.7.18.1 Grid 3&b1 

Grid 38b-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with moderate 

undergrowth. This site required moderate clearing. 

2.4.7.18.l.f Twenty-three of the 56 total anomalies detected during the investigation were excavated. 

Five ORs items were encountered. The ORS consisted of grenade tops and fragments and one M-1 
clip. No UXO items were fourad on the surface or in the subsurface. Eighteen of the anomalies were 

false positive OE signals consistmg of trash. 
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2.4.7.18.2 Summary of Rermlts at Sample Area 38b 

Items found during the investigation confitm this area was used as a grenade and small arms range. 
The ORS items found had indications of high order detonations. Even though no UXO was found, 

there is the possibfiity that UXO does exist at this site. 

2.4.7.19 Sample h 39 

Sample Area 39 is north of Dairy Ridge Road just inside the Croft State Park boundary off Route 56. 

This area was allegedly a mortar training facility. Access to this site is behind the Sparcanburg 
Forestry Commission Headquarters. Two sample grids were investigated in this medium-priority site. 

2.4.7.19.1 Grid 3P1 

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

2.4.7.19.1.1 Sixteen of the 47 total anomalies detected during the investigation were excavated. Two 
ORs items were encountered. The ORs consisted of one M-1 clip and one 30 caliber casing. No UXO 

items were found on the surface or in the subsurface . Fourteen of the anomalies were false positive 

OE signals caused by trash. 

2.4.7.19.2 Grid 39-2 

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

L4.7.19.2.1 Twelve of the 28 total anomalies detected during the investigation were excavated. One 

ORs item (an M-1 clip) was encountered. No UXO items were found on the surface or in the 

subsurface. Eleven of the anomalies were false positive OE signals caused by trash and magnetic rock. 

2.4,7.19.3 S- of Results at Sample Area 39 

Items found during the investigation indicate this area was used for troop maneuvers using small arms. 
Mortar fragments were not fourad in this area. 
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2.4,7.20 Sample Area 40 

Sample Area 40 is north of Dairy Ridge Road just inside the Croft State Park bouradary off Route 56. 

Tbis area was allegedly an embadanent used as a firing point as part of the mortar aaining facility. 
Access to this site is behind the Spartanburg Forestry Commission Headquarters. One sample grid was 

investigated in this low-priority site. 

2.4.7.20.1 Grid 40-1 

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

2.4.720.1.1 All of the 14 total anomalies detected during the investigation were excavated. No ORs 
items were found. No UXO items were found on the surface or in the subsurface. All 14 anomlies 

were false positive OE signals caused by trash. 

2.4.7.20.2 Summary of Results at Sample Area 40 

No indications of OE activity {e.g., mortars) were fourad during the investigation at this site. 

2.4.7.21 Sample Area 41a 

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

2.4.7.21.1 Grid 4€a-1 

Grid 4fa-1 encompassed an area 50 by 50 ft (0.M acre) and was wooded with some underbrush and 
scattered trees. This site required moderate clearing. 

2.4.7.21,l.l Fifty-nine of the 147 total a n o d e s  detected during the investigation were excavated. 

No ORs items were found. No UXO items were fwnd on the surface or in the subsurface. All 59 

anomalies were false positive OE signals caused by ea&. 

2.4.7.21.2 Grid 41a-2 

Grid 41a-2 encompassed an area 50 by 50 ft (0.06 acre) and was wooded with m e  underbrush ad 
scattered trees. This site required moderate clearing. 

~ 
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2.4.7.21-2.1 Thirty-eight of the 95 total anomalies detected during the investigation were excavated. 

One ORS item (fragmem from a MK2 practice grenade} was found. No UXO items were found on the 

surface or in the subsurface. Thrty seven anomalies were false positive OE signals caused by Rash. 

2.4.7.21.3 Summary of Results at Sample Area 41a 

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

and is rnisbdlsd. 

2.4.7.22 Sample Area 44 

Sample Area 44 is on the northeast side of Croft State Park to the south of a road leading to the picnic 

area near Lake Johnson. This area was allegedly used as a impact area for 105-mm smoke rounds and 
dummy hand grenades. There was evidence of old buildings that may have been used for targets. Two 
sample grids were investigated in this medium-priority site. 

2.4.7.22.1 Grid 441 

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

site required mderate clearing. 

2.4.7.22.1.1 Twenty-eight of the 88 total anomalies detected during the investigation were excavated. 
No ORS items were found. No UXO items were fourad on the surface or in the subsurface. All 28 

anomalies were false positive OE signals caused by trash. 

2.4.7.22.2 Grid 442 

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

2.4.7.22,2.1 Twenty-two of the 69 total anomalies detected during the investigation were excavated. 
No ORs items were found. No UXO items were found on the surface or in the subsurface. AIl22 

anomalies were false positive OE signals caused by trash. 
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2.4.7.22.3 Summary of Results at Sample Area 44 

No indications of OE activity (erg., 105-mm smoke rounds, grenades) were foud during the 

investigation at this site. 

2.4.7.23 Sample Area 45 

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

2.4.7.23.1 Grid 45-1 

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

2.4.7.23.1.1 Twelve of the 40 total anomalies detected during the investigation were excavated. No 
ORS items were found, No UXO items were found on the surface or in the subsurface. All 12 

anomalies were false positive OE signals caused by wash includrng cans and barbed wire. 

2.4.7.23.2 Smunary of Results at Sample Area 45 

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

2.4.7.24 Sample Area 44 

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

2.4.7.24.1 Grid 46-1 

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

2.4.7.24.1.1 Twenty-nine of the 67 total anomalies detected during the investigation were excavated. 
Two ORS items were found. The ORs consisted of one grenade top and one expended #mm practice 
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mortar. No UXO items were found on the surface or in the subsurface. Twenty-seven anomalies were 

false positive OE signals consisting of uash. 

2.4.7.24.2 Summary of Rendts at Sample Area 46 

Items found during the investigation indicate tbis area may have been used as an impact range for 

mortars. There was no evidence of non practice items being used. However, some items found at this 
site may have once contaiad minor charges that may be harmfd if an item with a full practice charge 
is found and is mishandled. 

2.4.7.25 Sample Area 50 

Sample Area 50 is at Men Chapel on Highway 56 west of Croft State Park. Munitions (3 by 2 ft) with 

fins were allegediy found at this site. Two sample grids were planned for investigation in this h h -  
priority site. Due to the small size of the area and the lack of sizeable anomalies, only one grid was 

investigated. 

2.4.7.25.1 Grid 50-1 

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

2.4.7,25.1,1 Sixty-five of the 203 total anomalies detected during the investigation were excavated. 
No ORS items were found. No UXO items were found on the surface or in the subsurface. All 65 

anomalies were false positive OE signals caused by trash including magnetic rock, nails, and wire. 

2.4.7.25.2 Summary of Results at Sample Area 50 

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

2.4.7.26 Sample Area 56 

Sample Area 56 is north of Croft State Park off the east side of Dairy Ridge Road. Munitions 
including 105-mm mortars, 2.36-incb rockets, and ddentifmble fragments were reportedly seen along 
the entrance road toward the Ramantamin Property. Two sample grids were investigated in this high- 
priority site. 



2.4.7.26.1 Grid 56-1 

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

2.4.7.26.1.1 Eighteen of the 43 total anomalies detected during the investigation were excavated. Five 
ORs items were found. The ORs consisted of M9 fragments, M6A3 fragments, and a 2.36-cone. No 
UXO items were found on the surface. The two UXO items identified in the subsurface were one M9 
HEAT rifle grenade and one Mlf  practice rifle grenade. These UXO items were blown in place. 

2.4.7.26.1.2 Eleven anomalies were false positive signals caused by non-UXO related trash. 

2.4.7.26.2 Grid 562 

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

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

2,4.7.26.2,2 Ten anomalies were false positive signals caused by non-UXO related trash. 

2.4.7.26.3 Summary of R& at Sample Are.& 4la 

Items found during the investigation indicate this area was used as a high explosive impact range. Live 

Ordnance items found at this site may be dangerous if mishandied and should be rernediated. 

2.4.7.27 Sample Area 64 

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

2.4.7.27.1 Grid 64-1 

Grid 64-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush and 
scattered trees. This site required moderate clearing. 
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2.4.7.27.1.1 Fifty-nine of the 1M total anomalies detected during the investigation were excavated. 

No ORs items were found. No UXO items were found on the surface or in the subsurface. All 49 

anomalies were false positive OE signals caused by trash. 

2.4.7.27.2 Grid 64-2 

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

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

2.4.7.27.3 Summary of Results at Sample Area 64 

No indications of OE activity (e.g., small arms) were found during the investigation at this site. 

2.4.7.28 !Sample Area 65 

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

2.4.7.28.1 Grid 65-1 

Grid 65-1 encompassed an area 100 by 100 fi (0.23 acre} and was w d e d  with some underbrush and 
scattered aees. This site required moderate clearing. 

2.4.7.28.1.1 Fifry-one of the 126 total anomalies detected during the investigation were excavated. 
One ORS item (a 30-caliber casing) was found. No UXO items were found on the surface or in the 

subsurface. Fifty anomalies were false positive OE signals caused by trash. 

2.4.7.28.2 Summary of Results at &ample Area 65 

Items found during the investigation indicate this area may have been used for maneuvers. However. 
there was a notable lack of large quantities of small arms normally associated with a small a r m s  

practice range. There was no evidence of OE activity other than small arms in the area. 
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2.4.7.29 Sample Area 67 

Sample Area 67 the north of Croft State Park to the east of Dairy Ridge Road. This site was 

reportedly a dummy grenade range. Two sample grids were investigated in this medium-priority site. 

2.4.7.29.1 Grid 67-1 

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

minimal clearing. 

2.4.7.29.1.1 Nineteen of the 47 total anomalies detected during the investigation were excavated. No 
ORS items were found. No UXO items were found on the surface or in the subsurface. All 19 

anomalies were false positive OE signals caused by trash including wire, nails, and cans. 

2,4.7.29.2 Grid 67-2 

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

2.4.7.29.2.1 Seventeen of the 41 total anomalies detected during the investigation were excavated. No 
ORS items were found. No UXO items were found on the surface or in the subsurface. A11 17 

anomalies were false positive OE signals caused by trash including magnetic rock. wire, nails, tools, 
washers, and a horseshoe. 

2.4.7.29.3 Summary of Results at Sample Area 67 

No indications of OE activity (e&, grenades) were found during the investigation at this site. 

2.4.7.30 Sample Area 71 

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

2.4.7.30.1 Grid 71-1 

Grid 71-1 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This 

site required moderate clearing. 



2.4.7.30.1.1 Twenty-two of the 60 total anomalies detected during the investigation were excavated. 
No ORs items were found. No UXO items were found on the surface or in the subsurface. All 22 

anomalies were false positive OE signals caused by non-UXO-related uash. 

2.4.7.30.2 Grid 71-2 

Grid 71-2 encornpad an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This 

site required moderate clearing. 

2.4.7.30.2.1 Twenty-six of the 65 total anomalies detected during the investigation were excavated. 
Eleven ORS items were found. The ORS (2 Ibs) consisted of M-1 clips, a smoke grenade s p n ,  and 
30.06-caliber casings. No UXO items were found on the surface or in the subsurface, Fifteen 

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

2.4.7.30.3 Grid 71-3 

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

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

2.4.7.30.4 Grid 71-4 

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

2.4.7.30.4.1 Twenty-one of the 51 total anomalies detected during the investigation were excavated. 

Three ORS items (1.5 Ibs) were found. The ORs consisted of M-l clips and 30.06-caliber casings. No 
UXO items were found on the surface or in the subsurface. Eighteen anomalies were false positive OE 
signals caused by non-UXO-related trash. 

2.4.7.30.5 Summary of Results at Sample Area 71 

Items found during the investigation indicate tbis area may have been used for small arms and grenade 

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

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

2.4.7.31.1 Grid 74-1 

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

2,4.7.31.1.1 Fourteen of the 35 total anomalies detected during the investigation were excavated. No 
ORs items were found. No UXO items were found on the surface or in the subsurface. All 14 

anomalies were false positive OE signals caused by non-UXO related mash. 

2.4.7.31.2 Grid 742 

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

2.4.7.31.2.1 Forty-eight of the 120 total anomalies detected during the investigation were excavated. 

Forty ORs items were found. The ORS (25 lbs) consisted of three pieces of 2.36-inCb scrap with the 

remainder being M9 rifle grenade scrap. No UXO items were found on the surface or in the 

subsurface. Eight anomalies were false positive OE signals caused by non-UXO-related trash including 

fencing and barbed wire. 

2.4.7.31.3 Grid 743 

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

2.4.7.31.3.1 Seventy-five of the 301 total anomalies detected during the investigation were excavated. 

Sixty-three ORS items (15 lbs) were found. The ORs was all fragments from M9 rifle grenades. No 
UXO items were found on the surface or in the subsurface. Twelve anomalies were false positive OE 
signals consisting of non-UXO-related trash. 
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Grid 74-4 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This 
site required moderate clearing. 

2.4.7.31.4.1 Ninety-six of the 240 total anomalies detected during the investigation were excavated. 
Ninety ORS items (10 lbs) were fourmd. The vast majority of ORs was M9 rifle grenade scrap. Also 

present were small quantities of 2.36-inch rocket fragments and MK 11 hand grenade fragments. No 
UXO items were found on the surface in this grid. Four M9 HEAT rifle grenades were found in the 

subsurface. These UXO items were all blown in place. 

2.4.7.31.4.2 Two anomalies were false positive signals caused by non-UXO-related trash. 

2.4.7.31.5 Summary of R d t s  at Sample Area 74 

Items found during the investigation indicate this area was used as an impact range for 2.36-inch anti- 

tank rockets, M9-rifle grenades, and Mk 11 hand grenades. This site contains high order explosives 
that could be hazardous if mishandled. 

2.4.7.32 Sample Area 78 

Sample Area 78 is on the east side of Croft State Park to the west of Lake Jobnson. This area was 

reportedly a mortar frring point and a dummy land mine area. Two sample grids were investigated in 
this medium-priority site. 

2.4.7.32.1 Grid 78-1 

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

2.4.7.32.U Fortyeight of the 143 total anomalies detected durhg the investigation were excavated. 

No ORs items were found. No UXO items were found on the surface or in the subsurface. All 48 

anomaiies were false positive OE signah caused by trash. 

Grid 78-2 encompassed an area 100 by 100 ft (0.23 acre) and was wooded with some underbrush. This 

site required moderate clearing. 



2.4.7.32.2.1 Forty-tbree of the 130 total anomalies detected during the investigation were excavated. 
No ORs items were found. No UXO items were found on the surface or in the subsurface. All 43 

anomalies were false positive OE signals caused by trash including wire. 

2.4.7.32.3 Summary of Results at Sample Area 78 

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

2.4.7.33 Sample Area 80 

Sample Area 80 is north of Croft State Park on the west side of Cedar Springs Road. This area was 

allegedly a hand grenade range. One sample grid was investigated in this low-priority site. 

2.4.7.33.1 Grid 80-1 

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

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

2.4.7.33,2 Summary of R w l t s  at Sample Area 80 

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

2.4.7.34 Sample Area 85 

Sample area 85 is on the east side of Croft State Park to the east of Lake Craig. This area was 

reportedly a mortar fning point. One sample grid was investigated in this medium-priority site. 

2,4.7.34.1 Grid 85-1 

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

2.4.7.34.2 S m m q  of Rermlts at Sample Area 85 

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

2.4.7.35 Sample Area 86 

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

priority site. 

2.4.7.35.1 Grid 86-1 

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

2.4.7.35.1.1 AH of the 20 total anomalies detected during the investigation were excavated. One ORs 
item {an M-14 clip} was found. No UXO items were found on the surface or in the subsurface. 

Nineteen anomalies were false positive OE signals caused by non-UXO-related trash. 

2.4.7.35.2 Grid 06-2 

Grid 86-2 encompassed an area 50 by 50 ft (0.M acre) and was w d e d  with some underbrush. This 

site required moderate clearing. 

2.4.7.352.1 Nine of the 28 total anomalies detected during the investigation were excavated. Two 
ORS items were found. The ORS consisted of one M-1 clip and one grenade spoon. No UXO items 

were found on the surface or in the subsurface. Seven anomalies were false positive OE signals caused 
by non-UXO-related trash. 

2.4.7,35.3 Grid 8&3 

Grid 86-3 encompassed an area 50 by 50 ft (0.06 acre) and was w d e d  with some underbrush. This 
site required mderate clearing. 



2.4.7.35.3.1 Thirty-four of the 107 total anomalies detected during the investigation were excavated. 
Six ORs items were found. The ORS (3 lbs) consisted of two 60-mm target practice mortar, one 60- 
mm mortar tail fins, two 30-caliber casings, and one grenade pull ring. No UXO items were found on 
the surface or subsurface. Twenty eight anomdies were false positive OE signals caused by non-UXO- 

related trash. 

2.4.7.35.4 Swmmry of Results at Sample Area 86 

Items found during the investigation indicate this area was likely used as a mortar range and for 

military maneuvers. It appears that at least some of the ORs may have resulted from high order 
detonations. Although no live UXOs were found, there is a possibility that &his site may contain 
practice items or items containing explosives. 

2.4.7.36 Sample k e a  88 

Sample Area 88 is on Route 50 north of the intersection of Route 50 and Highway 176 (ah) near the 

town of Pacolet. This area was reportedly a gas canister burial site. Two sample grids were 
investigated in this area at the request of the USACE-CD life cycle manager. 

2.4.7,36.1 Grid 88-1 

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

2.4.7.36.1.1 One hundred-eighty-six of the 610 total anomalies detected during the investigation were 

excavated. No ORS items were found. No UXO items were found on the surface or in the subsurface. 
All 186 anomalies were fabe positive OE signals caused by trash from an old homestead. 

2.4.7.36.2 Grid 88-2 

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

2.4.7.36.2.1 Nine of the 29 total anomalies detected durhg the investigation were excavated. No ORs 
items were found. No UXO items were found on the surface or in the subsurface. All nine anomalies 
were false positive OE signals caused by trash. 
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2.4.7.36.3 SI-y of Results at Sample Area 88 

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

2.4.7.37 Sample Area 89 

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

2.4.7.37.1 Grid 89-1 

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

2.4.7.37.1.1 Ten of the 23 total anomalies detected during the investigation were excavated. No ORS 

items were found. No UXO items were found on the surface or in the subsurface. All 10 anomalies 

were false positive OE signals caused by trash. 

2.4.7.37,2 Grid 89-2 

Grid 89-2 encompassed an area 50 by SO ft (0.06 acre) and was a lightly wooded lot in a residential 

area. This site required minimal clearing. 

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

2.4.7.37.3 Summary of Results at Sample Area 89 

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

2.4.7.38 Sample Area 90 

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

~ 
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2.4.7.38.1 Grid 90-1 

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

2.4.7.38.1.1 Sixteen of the 40 total anomalies detected during the investigation were excavated. No 
ORS items were found. No UXO items were found on the surface or subsurface. All 16 anomalies 
were fahe positive OE signals caused by non-UXO-rekited mash. 

2.4.7.38.2 Summary of Results at Sample Area 90 

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

2.4.7.39 Sample Area 91 

Sample Area 91 is on Huntington Drive north of the northeastern corner of Croft State Park. One 

sample grid was investigated in tbis area at the request of the USACE-CD life cycle manager. 

2.4.7.39.1 Grid 91-1 

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

2.4.7.39.H Seven of the 23 total anomalies detected during the investigation were excavated. No 
ORS items were found. No UXO items were found on the surface or subsurface. All seven anomalies 

were false positive OE signals caused by non-UXO-related trash. 

2.4.7.39.2 Summary of Results at Sample Area 91 

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

2.4.7.40 Sample Area 92 

Sample Area 92 is on Huntington Drive north of the no&eastern comer of Croft State Park. One 

sample grid was investigated in this area at the request of the USACE-CD life cycle manager. 
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2,4.7,40.1 Grid 92-1 

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

2.4.7.40.1.1 llhy-seven of the 117 total anomalies detected during the investigation were excavated. 

No ORs items were found. No UXO items were found on the surface or subsurface. AI 37 anomalies 
were false positive OE signals caused by trash. 

2.4.7.40.2 S u m n q  of Results at Sample Area 92 

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

2.4.7.41 ~ o r i c a l  Aerial Photograph Sites 

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

2.4.7.41.1 SampIe Area A2 

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

2.4.7.41.1.1 Grid A2-1 

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

2.4.7.41.1.1.1 Flfty-eight of the 175 total anomalies detected during the investigation were excavated. 

No ORS items were found. No UXO items were found on the surface or subsurface. All 58 anomalies 
were false positive OE signals caused by trash including magnetic rock arad nails. 

2.4.7.41.1.2 Summary of Results at Sample Area A2 

No indications of OE activity were found during the investigation at this site. 
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2.4.7.41.2 Sample k e a  A3 

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

investigated at this site. 

2.4.7.41.2.1 Grid A3-1 

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

2.4.7,41.2,1.1 Fifty-six of the 137 total anomalies detected during the investigation were excavated. 
Three ORs items were found. The ORS consisted of fragment from a 2.36-inch round. No UXO items 

were found on the surface. One item (an intact 2.36-inch practice rocket) was found in the subsurface 
at this grid and was blown in place. However, following demolition, it was determined not to have 
contained a charge. Fifty-two anomalies were false positive OE signals caused by non-UXO-related 
trash. 

2.4.7.41.2.2 Grid A3-2 

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

2.4.7.41.2.2.1 All of the 10 total anomaiies detected during the investigation were excavated. No 
ORS items were found. No UXO items were found on tbe surface or subsurface. All 10 anomdies 

were false positive OE signals caused by trash. 

2.4.7.41+2.3 Grid A3-3 

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

2.4.7.41.2.3.1 Seventy of the 173 total anomalies detected during the investigation were excavated. 

One ORs item {a 3kaliber casing) was found. No UXO items were found on the surface or 
subsurface. Sixty-nine anomalies were false positive OE signals caused by non-UXO-related mash tbat 

included cans, nails, and wire. 



2.4.7.41.2.4 Grid A34 

Grid A 3 4  encompassed an area 50 by 50 ft (0.06 acre) and was wooded with some underbrush and 
trees, This site required moderate clearing. 

2.4.7.41.2.4.1 Seventy of the 210 total anomalies detected during the investigation were excavated. 
No ORS items were found. No UXO items were found on the surface or subsurface. A11 70 anomalies 

were false positive OE signals caused by trash includhg barbed wire. 

L4.7.41.2.5 Summary of Results at Sample Area A3 

Items found during the investigation indicate this area was likely used for military maneuvers. It 

appears that small arms fire and anti-tank rockets were used in dispersed areas within this site. 

Bunkers east of grid A3-1 may have been used for observation purposes during the maneuvers. Only a 

small amount of OE fragments were observad in this area as evidence of high order expIosives. Inert 
practice rounds were also used. 

2.4.7.41.3 Sample Area A5 

Area A5 is in the southwest quarter of Croft State Park near Flemming Branch of Fairforest Creek. 

Six grids were investigated in this area. 

2.4.7.41.3.1 Grid A5-1 

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

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

2.4.7.41.3.2 Grid A52 

Grid A5-2 encompassed an area 50 by 50 ft (0.06 acre) and was a moderately wooded area. This site 
required moderate clearing. 

2.4.7.41.3.2.1 All of the nine total anomalies detected during the investigation were excavated. No 
ORs items were found. No UXO items were found on the surface or subsurface. The nine anomalies 
were all false positive OE signals caused primarily by magnetic rmk and some trash. 
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2.4.7,41.3.3 Grid AS-3 

Grid A5-3 encompassed an area 50 by 50 ft (0.06 acre) and was a moderately wooded area. This site 

required mderate clearing. 

2.4.7.41.3.3.1 AU of the 11 total anomalies detected during the investigation were excavated, No 
ORs items were found. No UXO items were found on the surface or subsurface. All 11 anomalies 

were false positive OE signals caused by magnetic rock. 

2.4.7.41.3.4 Grid As-4 

Grid A 5 4  encompassed an area 50 by SO ft (0,M acre) and was a moderately wooded area. This site 

required moderate clearing. 

2.4.7.41.3.4.1 All of the 12 total anomalies detected durhg the investigation were excavated. No 
ORs items were found. No UXO items were found on the surface or subsurface. The 12 anomalies 

were false positive OE signals caused primarily by magnetic rcck and some trash. 

2.4.7.41.3.5 Grid AS-5 

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

required moderate clearing. 

2.4.7.41.3.5.1 Eleven of the 37 total anomalies detected d i n g  the investigation were excavated. No 

ORS items were found. No UXO items were fourad on the surface or subsurface. The eleven 

anomalies were all false positive OE signals caused by magnetic rock. 

2.4.7.41.3.6 Grid A54 

Grid A54 encompassed an area 50 by 50 ft (0.06 acre) and was a moderately wooded area. This site 
required moderate clearing. 

2.4,7.41.3.6.1 Six of the 21 total anomalies detected during the investigation were excavated. Two 

ORS items (both 30-caliber casings) were found. No UXO items were found on the surface or 
subsurface. Four anomalies were false positive OE signals caused by trash. 



2.4,7.41.3.7 Summary of Results at Sample Are.a AS 

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

2.4.7.41.4 Sample Area A7 

Area A7 is at the southern boundary of Croft State Park. This site is on both park and private 

property. Six grids were investigated where ROE could be obtained. 

2.47.41.4.1 Grid A7b-1 

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

2.4,7.41.4.1.1 Fourteen of the 37 total anomalies detected during the investigation were excavated. 

One ORs item (an expended 37-mm AFT - tracer round) was found. No UXO items were found on 
the surface or subsurface. Thirteen anomalies were false positive OE signals caused by trash. 

2.4.7.41.4.2 Grid Am-2 

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

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

2.4.7.41.4.3 Grid A7b-3 

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

2.4.7.41.4.3.1 Sixteen of the 37 total anomalies detected during the investigation were excavated. One 

ORS item (a piece of an M-1 clip) was found. No UXO items were found on the surface or 
subsurface. Fifteen anomalies were false positive UE signals caused by non-ordnance- related trash. 
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2.4.7.41.4.4 Grid A W  

Grid A7b4 encompassed an area 100 by 100 ft (0.23 acre) and was a wooded area with some 
underbrush. This site required moderate clearing. 

2.4.7.41.4.4.1 Forty-eight of the 104 total anomalies detected during the investigation were 

excavated. No ORS items were found. No UXO items were found on the surface or subsurface. All 48 
anomalies were false positive OE signals caused by mash that included springs and wire. 

2.4.7.41.4S Grid A7d-1 

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

2.4.7.41.4.5.1 Fifty of the 124 total anomalies detected during the investigation were excavated. Eight 
ORS items were found. The ORS consisted of a grenade ring and 30 caliber clips d cartridges. No 

UXO items were fond on the surface or subsurface. All 50 anomalies were false positive OE signals 

consisting of trash. 

2.4.7.41.4.6 Grid A7e-1 

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

2.4.7.41.4.6.1 Forty-two of the 105 total anomalies detected during the investigation were excavated. 

Nineteen ORS items were found. The ORs consisted of a rifle flare, M-1 clips, and 30-caliber 

casings. No UXO items were found on the surface or subsurface. AI1 42 anomalies were false positive 
OE signals caused by trash and magnetic rock. 

2.4.7.41.4.7 Summary of Results at Sample Area A7 

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

2.4.7.41.5 Sample Area AS 

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

Grid A8-1 encompassed an area 50 by 50 ft (0.06 acre) and was a wooded area with heavy 

underbmsh. This site required heavy clearing activities. 

2.4.7.41.5.1.1 All of the 16 total anomalies detected h m g  the investigation were excavated. No 
ORS items were found. No UXO items were found on the surface or subsurface. AU 16 anomalies 

were false positive OE signals caused by trash. 

2.4.7,41.5.2 Grid A8-2 

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

2.4,7.41.5.2.1 Six of the 21 total anomalies detected during the investigation were excavated. No 
ORS items were found. No UXO items were found on the surface or subsurface. All 6 anomalies were 

false positive OE signals caused by trash. 

2.4.7.41 S.3  Grid AS3 

Grid AS-3 encompassed an area 50 by 50 ft (0.06 acre) and was a w d e d  area with heavy 
underbrush. This sire required heavy clearing activities. 

2.4.7,41.5.3.1 All of the five total anomalies detected during the investigation were excavated. No 

ORs items were found. No UXO items were found on the surface or subsurface. All five anomalies 
were false positive OE sigmls caused by trash. 

2.4.7.41.5.2 Grid A S 4  

Grid A84 encompassed an area 50 by 50 ft (0.06 acre) and was a wooded area with heavy 
underbrush. This site required heavy clearing activities. 

2.4,7.41.5.2,1 All of the seven total anomalies detected during the investigation were excavated. Five 
ORs items were found. The ORS item included four 30-caliber m i d g e s  and one M-1 clip. No UXO 
items were found on the surface or subsurface. Two anomalies were false positive OE signals caused 

by non-ordnance-related trash. 

2-68 QsTWviroOnmfal Inc. 



Former C U l F  EEKA 

2.4.7.41.5.3 Grid AS-5 

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

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

2.4.7.41.5.4 Summary of Results at Sample Area AS 

Items found during the investigation indicate this area was likely used for military maneuvers. It 

appears that small arms were used in dispersed areas within this site. 

2.4.7.41.6 Sample Arm A9 

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

2.4.7.41.6.1 Grid A9-I 

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

2.4.7.41.6.1.1 Ail of the nine total anomalies detected durhg the investigation were excavated. No 
ORs items were found. No UXO items were found on the surface or subsurface. All nine anomalies 

were false positive OE signals consisting of non-ordnance-related trash. 

2.4,7.41.6.2 Grid A9-2 

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

2.4.7.41.6.2.1 All of the four total anomalies detected during the investigation were excavated. No 
ORS items were found. No UXO items were found on the surface or subsurface. All four anomalies 
were false positive OE signals caused by non-ordnance-related trash. 
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2.4.7.41.6,3 Grid A9-3 

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

2.4.7.41.6.3.1 All of the 14 total anomalies detectd during the investigation were excavated. No 

ORs items were found. No UXO items were found on the surface or subsurface. All 14 anomalies 
were false positive OE signals caused by non-ordnance-related trash that included barbed wire. 

2.4.7.41.6.4 Summaty of Results at Sample Area A9 

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

2.4.7.41.7 Sample Area A10 

Area A10 is south of Croft Sfate Park. Four grids was investigated in a small portion of the overall 

site. There were problems obtaining ROES to the entire area. 

3.4.7.41.1 Grid AlO-1 

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

site required moderate clearing. 

2.4.7.41.7.1.1 Eleven of the 23 total anomalies detected during the investigation were excavated. No 

ORS items were found. No UXO items were found on the surface or subsurface. All 23 anomalies 
were false positive OE signals caused by trash. 

2A7.41.7.2 Grid A10-2 

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

2.4.7-41.7.2.1 All of the 10 total anomalies detected during the investigation were excavated. No 
ORS items were found. No anomalies were found on the surface in this grid. One UXO item (an M9 
HEAT rifle grenade) was found in the subsurface. Nim anomalies were false positive OE srgnals 
caused by non-WXO-related trash. 

~. ~ 
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2.4.7.41.7.3 Grid A10-3 

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

2.4.7.41.7.3,l Ten of the 24 total anomalies detected during tbe investigation were excavated. No 

ORS items were found. No UXO items were found on the surface or subsurface. All 10 anomalies 
were false positive OE signals caused by magnetic rock. 

2.4.7.41.7.4 Grid A104 

Grid A104 encompassed an area 50 by 50 fi (0.06 acre) and was wooded with some underbrush. This 
site required moderate clearing. 

2.4,7.41.7.4,1 Seventeen of the 42 total anomalies detected during the investigation were excavated. 

No ORS items were found. No UXO items were found on the surface or subsurface. All 17 anomalies 
were false positive OE signals caused by non-UXO-related trash. 

2.4.7.41.7.5 Summary of Results at Sample Area A10 

One UXO item was fourad in Area A10. As this item was a high explosive round, this area may 

require further investigation once additional ROES are obtained. 

2.4.7.41.8 Sample Area A12 

Area A12 is east of Croft State Park on the west side of Whitestone Road. Two grids were investigated 

in a small portion of the overall site. There were problems obtaining ROES to the entire area. 

2.4.7.41.8.1 Grid A12-1 

Grid A12-1 encompassed an area 100 by 100 f& (0.23 acre) and was a partially cleared and plowed 

field. This site required minimal clearing. 

2.4.7.41.8.1.1 Twenty-seven of the 66 total anomalies detected during the investigation were 
excavated. No OR$ items were found. No UXO items were fourad on the surface or subsurface. All 27 

anomalies were false positive OE signals caused by trash. 



2.4.7.41.8.2 Grid A12-2 

Grid Al2-2 encompassed an area 100 by 100 ft (0.23 acre) and was a partially cleared and plowed 

field. This site required minimal clearmg. 

2,4.7.41.%.2.1 Fourteen of the 14 total anomdies detected dwhg the investigation were excavated. 
No ORs items were found. No UXO items were found on the surface or subsurface. All 14 anomalies 
were false positive OE signals caused by trash. 

2.4.7.41.8,3 S u m m q  of Results at SampIe Area A12 

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

2.4.7.41.9 Sample Area A14 

Area A14 is east of the Croft State Park on the west side of Whitestone Road. Two grids were 
investigated in a small portion of the overall site. There were problems obtaining ROES to the entire 
area. 

L4.7.41.9.1 Grfd AI41 

Grid A141 encompassed an area 100 by 100 ft (0.23 acre) and was a cleared area. This site required 
minimal clearing. 

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

2.4.7.41.9,2 Grid A142 

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

2.4.7.41.9.2.1 Eighteen of the 45 toUI anomalies detected during the investigation were excavated. 
No OR$ items were fourad. No UXO items were found on the surface or subsurface. All 18 anomalies 
were false positive OE signals caused by trash. 
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2.4.7.41.9.3 Summary of Results at Sample kea  A14 

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

2.4.7.41.10 Sample Area A16 

Area A16 is east of the Croft State Park on the west side of Highway 150. Two grids were 
investigated in a small portion of the overall site. There were problems obtaining ROES to the entire 

area. 

2.4.7.41.10.1 Grid A161 

Grid A161  encompassed an area 50 by 50 h (0.06 acre) and was a c1eard area. This site required 
minimal clearing. 

2,4.7,41.10.1.1 All of the 10 total anomalies detected during the investigation were excavated. Three 
ORs items were found. The ORS consisted of three M-1 clips. No UXO items were fourad on the 

surface or subsurface. Seven anomalies were false positive OE signals caused by non-UXO-related 

Rash. 

2.4.7.41 JQ.2 Grid A16-2 

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

2.4.7.41.10.2.1 All of the 13 toral anomalies detected during the investigation were excavated. Two 

OR$ items were found. The ORS consisted an M-1 clip and 30-caliber casings. No UXO items were 
found on the surface or subsurface. Eleven anomalies were fabe positive OE signals consisting of 

non-UXO-related trash. 

2.4.7.41.10.3 Summary of R& at Sample Area A16 

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

2.4.7.41.11 Sample Area A18 

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

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

2.4.7+41.11.1.1 Twenty-eight of the 84 total anomalies detected during the investigation were 
excavated. No ORs items were found. No UXO items were fourad on the surface or subsurface. A11 28 

anomalies were false psitive OE signals caused by trash and magnetic rock. 

2.4.7.41 J1.2 Svmmuq of ResuIts at Sample Area A18 

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

2.4.7.41.12 Sample Area A20 

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

2.4.7.41.12.1 Grid A20-1 

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

This site required minimal clearing. 

2.4.7.41.12.1.1 Ten of the 31 total anomalies detected during the investigation were excavated. No 

ORs items were found. No UXO items were found on the surface or subsurface. All 10 anomalies 
were false positive OE signals consisting of trash. 

2.4.7.41.12.2 Grid A20-2 

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

This site required minimal clearing. 

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

2.4.7.41J2.3 Summary of Rwdts at Sample kea A20 

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



2.4.7.41.13 Sample Area A21 

Area A21 is north of Highway 176 bypass near Pacolet. Two grids were investigated at this site. 
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2.4.7-41 J3.1 Grid A21-1 

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

2.4.7.41.13.1.1 Twenty-five of the 60 total anomalies detected during the investigation were 

excavated. No ORs items were found. No UXO items were found on the surface or subsurface. All 25 

anomalies were false positive OE signals caused by trash. 

2-4.7.41.13.2 Grid A21-2 

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

This site required minimal clearing. 

2.4.7.41.13.2.1 Twenty-one of the 52 total anomalies detected during the investigation were 
excavated. No ORs items were found. No UXO items were found on the surface or subsurface, All 21 

anomalies were false positive OE signals consisung of trash. 

2.4.7.41J3.3 Summary of R d t s  at Sample Area A21 

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

2.4.7.41.14 Sample Area A29 

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

2.4.7.41.14.1 Grid A29-1 

Grid A29-1 encompassed an area 50 by 50 ft (0.06 acre) and was a lot in a residential area. This site 

required minimal clearing. 

2.4,7.41.14.1.1 A11 of the 10 total anomalies detected during the investigation were excavated. No 
ORs items were found. No UXO items were found on the surface or subsurface. A11 10 anomalies 
were false positive OE signals caused by trash. 



2.4.7.41 -14.2 Grid ~ 2 9 - 2  

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

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

2.4.7.41.14.3 Summary of Rsuits at Sample kea A29 

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

2.4.7.41.15 Sample Area A31 

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

2.4.7.41.15.1 Grid A31-1 

Route 295. 

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

2.4.7.41.15.1.1 One hundred-fifty-two of the 1,009 total anomalies detected during the investigation 

were excavated. One hundred-forty-four ORs items (218 lbs) were found. All ORS was M9 rifle 

grenade scrap with the exception of one piece of 2.36-inch rocket scrap and two pieces of MK I1 hand 

grenade scrap. No UXO items were found on the surface in this grid. Seven UXO items were found h 
the subsurface at this grid including five M9 HEAT rifle grenades and two MKII haad grenades. These 

UXO items were blown in place. 

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

2.4.7.41J5.2 Grid A314 

Grid A31-2 encompassed an area 100 by 100 ft (0.23 acre) and was w d e d  with dense d e r b m h .  
This site required heavy clearing activities. 

2.4,7.41.15.2.1 Eighty of the 481 anomalies detected during the investigation were excavated. S h y -  

five ORS items were found. All ORs (17 Ibs) was M9 rifle grenade scrap with the exception of three 
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fragments of 2.36-inch rwket. No UXO items were found on the surface in this grid. Seven UXO 
items were found in the subsurface at this grid inchiding five M9 HEAT rifle grenades, one MKII 
hand grenade, and one M6 A3 2.36inch rocket. These UXO items were all blown in place. 

2.4.7,41.15.2.2 Eight anomalies gave a false positive OE signal caused by non-WXO-related trash. 

2,4.7.41.15.3 Summary of Results at Sample Area A31 

Items found during the investigation indicate this area was used as an impact range for 2.36inch anti- 
tank rockets, M9-rifle grenades, and Mk 11 hand grenades. This site contains high order explosives 
which, if mishandled. could be hazardous. 

2,4.7.41.16 Sample Area A32 

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

2.4.7.41.16.1 Grid A324 

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

2.4.7,41.16.1.1 ‘Rkty-three of the 82 total anomalies detected during the investigation were 

excavated. Eight ORS items were found. The ORs consisted of 2.36-inch rocket debris, 40-mm c a s h  

debris, and 30.06 casing debris. No UXO items were found on the surface or in the subsurface. 
Twenty-five anomaiies were false positive OE signals caused by non-UXO-related trash. 

2.4.7.41.16.2 Grid A322 

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

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

2.4.7.41.16.2.2 Twenty-five anomalies were false positive OE signals caused by non-UXO-related 

trash. 
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2,4.7.41.16.3 Grid A323 

IO 
I 
I 

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

2.4.7.41.16.3.1 Eighteen of the 44 total anomalies detected during the investigation were excavated. 

No ORs items were found. No UXO items were found on the surface or subsurface. All 18 anomalies 
were false positive OE signals caused by trash. 

2.4.7,41.16.4 Grid A324 

Grid A 3 2 4  encompassed an area 50 by 50 ft (0.06 acre) and was wooded with dense underbrush. This 
site required heavy clearing activities. 

2.4.7.41.16.4.1 A11 of the 10 total anomalies detected during the investigation were excavated. No 
ORs items were found. No UXO -items were found on the surface or subsurface. All 10 anomalies 
were false positive OE signals caused by trash including magnetic rock, pipe, and nails. 

2,4.7.41.16,5 Grid A325 

Grid A32-5 encompassed an area 50 by 50 fi (0.06 acre) and was a landscaped lot in a residentid area. 

This site required minimal clearing. 

2.4.7,41.16.5.1 All of the eight toral anomalies detected during the investigation were excavated. No 
ORs items were found. No UXO items were found on the surface or subsurface. All eight anomalies 
were false positive OE signals caused by trash and magnetic rock. 

2.4.7.41.16.6 Grid A326 

Grid A32-6 encompassed an area 50 by 50 ft (0.06 acre) and was a ldscaped lot in a residential area. 

This site required minimal clearing. 

2.4.7.41.16.6.1 All of the 12 total a n o d e s  detected during the investigation were excavated. One 
ORs item (a 30-calikr casing) was found. No UXO items were found on the surface or subsurface. 

Eleven anomalies were false positive OE signals caused by trash. 
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2.4.7.41.16.7 Summary of Results at Sample Area A32 

Items found during the investigation indicate this area was used as an impact range for 2.36-anti- tank 

rockets, M9-rifle grenades, and Mk I1 hand grenades. This site contains high order explosives which, 
if mishandled, could be hazardous. 

2.4.7.41.17 Sample Area A33 

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

2.4.7.41.17,l Grid A33-1 

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

2.4.7.41.17.1.1 Eight of the 27 total ammalies detected during the investigation were excavated. No 
ORS items were found. No UXO items were found on the surface or subsurface. All eight anomalies 

were false positive OE signals caused by mash chat included nails, cam, and wire. 

2.4.7.41.17.2 Grid A33-2 

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

2.4.7.41.17.2.1 Sixty-one of the 191 total anomalies detected during the investigation were excavated, 

No ORs items were found. No UXO items were found on the surface or subsurface. All 61 anomalies 
were false positive OE signals caused by trash that included magnetic rock, tin, nails, and wire. 

2.4.7,41.17.2 Summary of Results at Sample Area A33 

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

2.4,7.41.18 Sample Area A34 

Area A34 is north of Croft State Park in the Wedgewood subdivision. Tbis general area was 
designated as OOU3 in the Phase I EEKA report (BE, 1994) and has been expanded by the USACE- 
CD life cycle manager to include the entire subdivision. Only one grid was originally proposed for 



investigation in tbis area. However, the USACE-CD life cycle manager increased the number of grids 

to five to better cover the entire area. 

2.4.7.41.18.1 Grid A34-l 

Grid AN-1 encompassed an area 50 by 50 ft (0.06 acre) and was a cleared lot in a residential area. 

This site required minimal clearing. 

2.4.7.41.18.1.1 One hundred-forty-two of the 353 total anomalies detected during the hvestigation 
were excavated. No ORs items were found. No UXO items were f o d  on the surface or subsurface. 

The 142 anomalies were all false positive OE signals caused by magnetic rock and some trash. 

2.4,7.41.18.2 Grid A342 

Grid A34-2 encompassed an area 50 by 50 ft (0.06 acre) and was a clear lot h a residential area. This 

site required minimal clearing. 

2.4.7.41.18.2.1 Thirty-five of the 83 total anomalies detected during the investigation were excavated. 

Five ORS items were found. The ORS consisted of fragments from a 2.36-inch rocket and other 

unidentified scrap. No UXO items were found on the surface or subsurface. Thirty anomalies were 
false positive OE signals caused by non-ordnance-related trash. 

2.4.7.41.18.3 Grid A343 

Grid AM-3 encompassed an area 50 by 50 ft (0.06 acre) and was a clear lot in a residential area. This 

site required minimal ciearing. 

2.4.7.41 J8.3 Two hundred-eighty of the 932 total anomalies detected during the investigation were 
excavated. No ORS items were found. No UXO items were found on the surface or subsurface. The 
280 anomalies were all false positive OE signals caused primarily by magnetic rock and some trash 
including tin snips. 

Grid A 3 4 4  encompassed an area 50 by 50 f& (0.06 acre} and was a clear lot in a residenual area. This 
site required minimal clearing. 
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2.4.7.41.18.4.1 Fifty-three of the 131 total anomalies detected during the investigation were 
excavated. No ORS items were found. No UXO items were fourad on the surface or subsurface, All 53 
anomalies were false positive OE signals caused by trash and magnetic rock. 

2.4.7.41.18.5 Grid A345 

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

2.4.7,41.18.5.1 One hundred-thirty-two of the 330 total anomalies detected during the investigation 

were excavated. Four ORS items (Nk II grenade fragments) were found. No WXO items were found 
on the surface or subsurface. One hundred-twenty-eight anomalies were false positive OE signals 
caused by non-ordnance-related trash. 

2.4.7,41.18.6 Summary of Results at Sample Area A34 

Items found during the investigation indicate this area was used as an impact range for 2.36” anti-tank 

rockets, and a practice range for Mk II hand grenades. This site generally contains practice grenades 
which, if mishadled, may be a hazard. Evidence of bigher order explosions were observed in the 

rocket fragments. However, UXOs c o n t a m  high explosives were not found. 

2.4.7.41.19 Sample kea A37 

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

investigated in this area. 

2.4.7.41J9.1 Grid A37a-1 

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

2.4.7.41.19.1.1 AU of the 12 cotaf anomalies detected during the investigation were excavated. No 
ORS items were found. No UXO items were found on the surface or subsurface. All 12 anomalies 
were false positive OE signals consisting of trash. 

2.4.7.41.19.2 Grid A37a-2 

Grid A37a-2 encompassed an area 100 by 100 ft (0.23 acre) and was w d e d  with some underbrush. 
This site required mderate clearing. 
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2.4.7,41.19.2.1 Nineteen of the 45 total anomalies detected during the investigation were excavated. 
No buried ORS items were found. However a density of twenty-seven 3kaliber cmidges per square 

foot were observed at the ground surface. The magnetometer operator had to clear portions of the 

ground surface and only magged and flagged anomalies that were from subsurface items. To save 

time, the entire grid surface was not cleared of cartridges. No UXO items were found on the surface 

or subsurface. All 19 anomalies were false positive OE signals caused by trash. 

2.4.7.41.19.3 Grid A37b-1 

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

2.4.7.41.19.3.1 Twenty-seven of the 66 total anomalies detected during the investigation were 
excavated. No ORS items were found. No UXO items were found on the surface or subsurface. All 27 

anomalies were false positive OE signals caused by trash including nails. 

Grid A37c-1 encompassed an area 100 by 300 ft (0.23 acre) and was w d e d  with some underbrush. 
This site required mderate clearing. 

2.4.7.41.19.4.1 Forty of tbe 98 total anomalies detected during the investigation were excavated. No 

ORs items were found. No UXO items were found on the surface or subsurface. All 40 anomalies 
were false positive OE signals caused by trash including magnetic rmk, nails, and barbed wire. 

2.4.7.41.19.5 Sumxnary of Results at Sample Area A37 

No indications of OE activity were found at most of these grid sites. Location A37a-2 was an apparent 

localized small arms target range. This area cantained numerous 30-caliber cartridges on the ground 

surface. There were several target bunkers set up in this area. 

2.4.7.41.20 Sample Area A39 

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

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

2.4.7.41.20.1.1 Sixty-six of the 233 total anomalies detected during the investigation were excavated. 

No ORS items were found. No UXO items were found on the surface or subsurface. All 66 anomalies 
were false positive OE signals caused by trash inchding magnetic rock, wire, and nails. 

2.4.7.4120.2 GrId A39-2 

Grid A39-2 encompassed an area 100 by 100 ft (0.23 acre) and was a cleared portion of the state park 

adjacent to the swimming pool. This site required minimal clearing. 

2.4.7.41.20.2.1 Nine of the 21 total anomalies detected during the investigation were excavated. No 
ORs items were found. No UXO items were found on the surface or subsurface. All nine anomalies 

were false positive OE signals caused by trash. 

2.4.7.41.24.3 Summary of Results at Sample Area A39 

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

2.4.7.42 Production Rates 

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

Approximately 13 percent of the manhours were expended during mobilization and 
demobilization activities. This included office and site set up, shipping of supplies, travel, and 
site-specific safety trainjng . 
Approximately 19 percent of the manhours were expended locating the grid, setting up the 
grid, and clearing of vegetation. The clearing operations included clearing paths to sites in the 

interior of the study areas and clearing vegetation within the grids. The vegetation was cleared 
just enough for effective magnetometer use. Equrpment maintenance is also includd in the 

manhours for clearing. 
Approximately 17 percent of the manhours was used for survey activities, including staking 

sites and obtaining coordinates of the site corners. 
Approxhately 18 percent of the total manhours were used during mag/flag operations. These 
manhours were spent locating and flagging anomalies. 
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Approximately 21 percent of the manhours was spent conducting the intrusive activities, 
including locating the correct anomaly to be excavated using the Gridstats software created by 

QuantiTech. The manhours for the intrusive work also include the time expended collecting 

ORS and transporting the ORs to the storage area. 

Approximately 6 percent of the manhours was required for demolition operations, including 

the faling of sand bags for tampmg, @ansporting explosives, setting up charges, and the 

cleanup required after detonation. 

Approximately 5 percent of the total manhours was required for a biologic survey. A biologist 

was escorted to each grid area to determine whether threatened or endangered species were 

located in the grid. 

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

2.4.8 Site Safety 

The safety procedures provided in the site-specific WP (BE, 1995) were followed during the EElCA 

field investigation conducted at former CCATF. The procedures included the following: 

Non-UXO qualified personnel were not permitted to perform UXO operations (e.g., access, 

identification, transportation, storage, or disposal of UXO). 
UXO operations were not conducted during the hours from sunset to sunrise or during 

elecaical storms or other severe weather conditions. 
A minimum of two UXO-qualified persons, mined as per 29 CFR 1910.120e(i), were present 
during all UXO operations. 
During all OElUXO confirmation operations, only the minimum number of UXOqualified 

personnel were allowed inside the exclusion zone. All others were evacuated to a pre- 

designated assembly point. 
All access, identification, and disposallventing procedures of OElUXO were accomplished by 

UXO-qualified personnel. 

2.4.8.0.1 Any suspected or known OElUXO encountered during geophysical survey operations was 

clearly marked and its position noted on the appropriate map. A UXO supervisor evaluatd all 
encountered UXO and determined if the work planned for the area could safely continue or what 

actions must occur prior to commencing work. Such recommendations were made immediately to the 
senior UXO supervisor, who in turn contacted the USAESCH safety representative, if necessary. 



2.4.8.1 Site Control 

On discovery of suspected OElUXO, the immediate area was clearly marked and secured as an 
exclusion zone and warnings were posted to ensure no unauthorized persow1 entry into the exclusion 
zone. 

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

2.4.8.1.2 The protection of the public during the EEICA investigation was a primary concern. QST 
and local agencies coordinated closely to ensure visitors were not in the viciaity during iuwsive or 
demolition activities. 

2.4,S.Z General Site UXO and safety Pcmxdures 

General site safety procedures listed in this section were followed throughout this project, in addition 

to USACE safety concepts and considerations for UXO as described in the followhg appendices to the 

site-specific WP (DE, 1996e): 

SSHP (Appendix D), and 

Explosives Safety Precautions (Appendix C>, 

DemolitionlDisposal Range SOP (Appendix E). 

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

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

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

2.43.3 Accident Reporting 

No accidents occurred and thus nom were reported to the QST site manager d u r a  the field effort. 
However, procedures were in place (as stated in the WP) to properly report and document if any 
accident had occurred. 
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2.4.9 Quality Control 

The quality conuol (QC) procedures performed during the EE/CA activities at former CCATF were 
in accordance with the site-specific WP (BE, l996e). The site-specific WP was designed to manage, 
control, and document performance of work efforts in accordance with the USAESCH SOW. 

2.4.9.0.1 According to the QST QA program, effective daily field QC management was delegated to 

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

USAESCH . 

2.4.9.0.2 System audits were conducted to assess and document project staff performance. System 

audits were inspections of training status, records, QC data, calibrations, and conformance to 
approved procedures as specified in the WP. USAESCH Safety Personnel performed several 

inspections during the site operations to determine whether safety protocol were behg followed. 

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

2.4.9.1 Equipment Standard llasponse Checks 

Equipment Standard Response Checks QC was supervised by the UXO supervisor (team leader) arid 

recorded in the daily log book. Standard response checks were completed on all field equipment. As 
per the work plan. 

2.4.9.2 Field Investigation Documentation 

Field investigation documentation consisted of the following elements: 
Daily training records, 
Photographic records, 
W o r b g  maps, 
Records of UXO items, 
Daily field records, 
Site safety records, and 

0 Cost tracking records. 
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2.4.9.2.1 All gridstat data were compiled daily and collected in a three-ring binder. 

2.5 Evaluation of OE Contamination 

The risk presented by UXO depends on the number, type, and depth of the ordnance and the likelihood 
that the public will come in contact with the UXO. This risk can be minimized by the selection of the 

most cost-effective risk reduction alternative and by implementing the alternative in a timely manner. 

2.5.0.1 The risk presented by ordnance is determined in part by the type armd size of the item. The 

risk is also determined by the density of unexploded ordnance in an area. Practice bombs that are 
equipped with a small spotting charge could be harmful to a person fe the item if the charge is 
intact. Unexpended incendiary devices such as white phosphorous can Ix extremely hazardous to the 

person finding the device but would not affect others some distance away. Projectiles containing high 
explosives, however, could be hazardous not only to the finder but also to persons thousands of feet 

away. Finally, areas that have a high concentration of ordnance-related items are also likely to contain 
a higher number of items that could endanger the public. 

2.5.0.2 To evaluate the degree of risk presented by the ordnance areas identified in the former 
CCATF area, a careful judgement must be made of the amount, location, and type of UXO in each 
area. The result of this determination will then be used to evaluate the cost of the various removal 
response alternatives that are apprqxiate for each area of the project site. This judgement must be 
based on not only the field sampling but also on the available historical information and collective 
experience gained from investigation of sites where similar activity has occurred. Statistical analysis of 
collected data is useful as guidance when Judging ordnance density, but the data required for reliable 

analysis are rarely obtainable. Similarly, the identity of the ordnance items that are found during 

sampling may help to characterize the type of ordnance within an area but also rarely is complete 
enough to accurately identify the me nature of the contamination. 

2 5 1  Overall Evaluation of OE ContaminatiOn 

There are three major divisions of sites that will be evaluated for OE contamhation. These sites 
include: Small arms areas, ORS areas, and UXO areas. This grouping was developed based on the 

results of the EElCA Phase I1 field investigation. 

2.5.1.1 small Arms Arm 

"here were nine sampling areas across the site where the presence of small a r m s  were observed. 
These areas were generally used for military maneuvers and small arms firing ranges. The location 



and type of ORS found in these areas (e.g., cartridges, M-1 clips, small caliber tracer rounds) is an 
indication of the dispersed nature of activities where these items were found. As a result, there is little 

hazard associated with the items found in the small arms investigation areas. However, hazardous OE 
items may have been used sporadically at any location at the former CCATF. 

2.5.1.2 ORs Areas 

There were nine sampling areas where ORS was recovered. Four areas within the park include one 
former grenade range and three ordnance impact areas. The five areas outside the park include two 

possible former grenade ranges, and three former impact areas. Items found at these sites indude 
fragments from hand grenades, 2.36-inch rockets, M9 rifle grenades, several types of practice a d  live 

mortars, and other miscellaneous fragment items. Even though no UXOs were found at these sites, the 

fragments found at Some of the sites were indicative of high order detonations. These sites have a 
moderate potential of containing live UXO. 

2.5J.2.1 At some of the ORs sites, most of the items found were practice items. Although no items 
containing explosives were found, there is a potential for items with minor explosive charges to be 
buried at some of these sites. These items with minor explosive charges may be hazardous to people 

who may find and mishandle the item. 

2.5.1.3 UXO Areas 

UXO was recovered from two areas. Both were outside Croft State Park. One area was an impact 
range for several types of munitions including mortars, 2.36-inch rockets, MPrifle grenades, and hand 

grenades. Most of these items contained h@ order explosives and were blown in place. This area 

contains the highest risk seen at the former CCATF. The second area, south of the park, contaitled one 

UXO item (a M9 HEAT rifle grenade) and no other fragments or scrap. 

2.6 SiteStats 

After the site investigations were completed, and the investigation area was determined, the SiteStats 

s o h a r e  program, developed by Quantitech, was used to determine the density of ordnance within the 

areas where ordnance was found. The results of the SiteStats analyses are provided in Appendix E. 
Table 2 4  summarizes the site stats data including the the sector, the ordnance density, and the alpha 
and beta values. 

plfuddcroft97ld+cca 1 1125197 2-89 Qsr Wwironmerrial Inc. 
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3.0 Development of Ordnance Operable Units 

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

3.1 Selection Criteria 

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

3.1.1 Common Site Cluarmteristics 

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

risk due to geography or topography-limited access would be permanent. 

3.1.1.1 7 % ~  nature of the geology and soils may affect the depth to which OE may be buried. In areas 

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

3.1.2 Nature and Extent of ContmuWm * ' n  

The nature of the contamination will a f k t  the type of risk reduction alternative selected. In the case of 

the former CCATF Phase II investigation, the OE contamhation includes small arms, mortars, h a d  

grenades, rifle grenades, and 2.36-rockets. Areas that were used as targets for large-sized ordnance 
may require special consideration. No CWM is known to exist at the site. 

3.1.2.1 Areas that, in general, have a low probability of containing OE should be grouped together 
because the low probability will affect the recommendation of the selected risk reduction alternative. 

Areas that have a history of OE discovery should similarly be grouped. 



Former C G l F  EWC4 

3.1.3 Similar Past Laud Use 

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

3.1.4 Current Ownership 

The current ownership of an area affects primarily the implementability of certain risk reduction 

alternatives. Publicly owned land often can be more easily investigated and cleared than privately 

owned land. Implementing risk reduction alternatives on land owned by the state government may be 
more implementable than land owned by individuals, although the degree of implementability may not 
be significant. 

3.1.5 Current and Potential Land Use 

Current and potential land use can affect pentid exposure to OE. Areas that are currently used for 

recreational purposes by the public and areas that are likely to have high public usage should be given 

special consideration and probably defined as a distinct OOU . 

3-1.6 Public Accessibility 

One of the most important factors defining the degree of risk presented by an area is the potential for 
access by the public. Accessibility is related to many of the other selection criteria. Land uses that are 

heavily oriented to the public will result in a high level of potential exposures. Areas difficult to access 

by the public will result in low probability of potential exposures. 

3.2 Defmition of EElCA OOUs 

To facilitate the evaluation of risk reduction alternatives for the Phase I1 EEICA. four additional 
OOUs (OOU9 through OOU12) were identified based on the similarity of previous site activity, type 

of land ownershrp (private or public). and remedial requirements. Each of the four OOUs were 

subdivided into sectors based on their geographical locations (see F w e  3-1). Table 3-1 presents a 
summary of h e  characteristics defining each OOU and its corresponding sectors. 
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3-2.0.1 The grouping of sectors into OOUs was based on the actual frradings during the EEICA 
investigation. A list of the items found during the investigation by OOU and a description of the type 
of activity the findings indicate is presented in Table 3-2. 

3.2.0.2 OOU9 was defined primarily by the presence of small arms at investigation grids. OOUlO 
was defined primarily by the presence of ORS from mortars, grenades, and rockets within the Croft 
State Park boundaries. OOU11 was defined primarily by the presence of ORS from expended mortars, 
grenades. and rNkeis outside the Croft State Park bouedaries. OOU12 includes all h e  locations where 
live lTX0 was found. Live UXO was found only outside the park. One previous OOU (OOU3) was 

revisited to determine the extent of potential OE contamination throughout the Wedgewood 
Subdivision. 

3.2.1 OOU3 - Wedgewood Subdivision 

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

3.2.1.1 The OOU3 investigation area included approximately 46 acres that comprise the entire 
Wedgewood Subdivision (see Figure 3-2). OOU3 is located in an area that was formerly used as a 

practice grenade range. The grenade fragments found were primarily from practice grenades that 

formerly held black powder charges. The field team identified 2.36-inch rocket fragments on the 
northwest side of the investigation area (adjacent to the golf course). This may have been overshoot 

from another local firing range. 

3.2.1.2 Human Factors Applications Inc. (HFA), performed an NTCRA in the OOU3 area that was 

delineated in QST's Camp Croft Phase I EElCA report (ESE,I996a). During their investigation, HFA 

performed a complete clearance within the previous OOU3. A total of seven live Mk I1 Fragmentation 
Grenades were found during the NTCRA investigation. The total HFA investigation area was 
approximately 3.0 acres. The resulting ordnance density found by HFA is approximately 2.68 WXOs 
per acre. The HFA sample area is included in Figure 3-2. 

3.2.1.3 OOU3 is owned by local residents. Permission for clearance operations must be obtained by 

all land owners prior to commencement of field activities. This OOU is primarily landscaped, with 

some forested areas. QST was not made aware of any future development plaas for this OOU. 
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3.2.2 OOU9 - Small Arms Areas 

OOW9 comprises approximately 1,036 acres including 306 acres inside Croft State Park and 730 acres 
outside of Croft State Park. This OOU includes areas where only items from small arms fire were 
found during the Phase I1 EElCA investigation. OOU9 is subdivided into eight sectors based on their 
physical hat ion.  Sectors A through E were located inside the park, Sectors F through G were located 

outside the park boundaries. All the sectors included in OOU9 are presented in Figure 3-1. Items 
found in OOU9 include 30 caliber cartridges, empty flare casings, M-1 clips, 37-mm APT, M-1 
Stripper Clip, and a grenade ring. All items found were generally associated with small arms fire. 

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

3.2.2.2 Sector 9A includes approximately 129 acres on the west boundary of Croft State Park near 

Fairforest Creek. Sector 9B includes approximately 127 acres on ?he south boundary of Croft State 

Park and south of Fairforest Creek. Sector 9C includes approximately 35 acres inside the park east of 
the intersection of Dairy Ridge Road and the emance to Croft State Park. Sector 9D includes 

approximately 7 acres on the north boundary of Croft State Park, to the east of Dairy Ridge Road. 
Sector 9E includes approximately 8 acres on the north bouradary of Croft State Park, to the west of 

Dairy Ridge Road. Sector 9F includes approximately 691 acres immediately south of Croft State Park. 
Sector 9G includes approximately 6 acres nonh of Croft State Park and north of Dairy Ridge Road 

immediately southwest of the intersection ktween Dairy Ridge Road a d  State Highway 295. Sector 
9H includes approximately 33 acres west of Croft State Park along State Highway 150. 

3.2.2.3 OOU Sectors 9A through 9E are administered by the South Carolina Parks Department. All 

activities related to ordnance clearance and investigation will require coordination with park personnel. 

These sectors are located in forested areas Lhat m a y  contain endangered p h t  species. Even though 

endangered species were not fourad durhg the field effort, care muit be taken to v e r a  future 
investigation areas are not habitats for endangered species. 

3.2.2.4 OOU9A through 9E are located in Croft State Park. The park receives approximately 

155,000 visitors per year. This number has k e n  steadily decreasing Over the last few years due to the 

closing of portions of the park for ordnance imfestigations. As of late February 1997, only 18,000 

visitors had entered the park in 1997. It is estimated that only 54,ooO visitors entered the park in 19%. 

With a reduction of UXO activity it is estimated that approximately 100,ooO may visit the park this 
year. An estimated increase by Loo0 people per year may be expected once the UXO investigations 
and clean up are completed. 



3.2.2.5 OOU Sectors 9F through 9H are owned by local residents. Permission for clearance 
operations must be obtained by all land owners prior to commencement. OOU sectors 9F and 9H are 

located in areas with a moderate density of trees and Uraderbrush. OOU9G is in a residential area with 

lawn mixed with moderately dense forest. 

3.2.2.6 As 00U9F and 9H are privately owned and undeveloped, it is estimated that less than 100 
individuals per year visit these properties. There are few recreatiod activities other than hikrng, 
which occurs on these properties. QOUSG is privateIy owned armd a portion of the property is 
moderately forested. 

3.2.3 OOUlO - Grenade, Mortar, and Rocket Scrap Found in Park 

OOUlO includes 210 acres of Croft State Park where ORs was found during the Phase I1 EElCA 
investigation. OOUlO is subdivided into four sectors based on their physical lu t ion .  Sector fOA 

includes approximately 157 acres in the northwest comer of the Croft State Park (see Figure 3-3), 

Sector 1OB includes approximately 37 acres in the northeast corner of Croft State Park (see 

Figure 3-4). Sector IOC includes approximately 1 1  acres along the entrance road to the park on the 

east side of Croft State Park (see Figure 3-5). Sector 1OD includes 5 acres located near Dairy Ridge 

Road on the western side of the site {see Figure 34). The property within OOUlO is administered by 
the South Carolina Parks Deparment . 

3.2.3.1 OOU Sector 10A is h a t e d  in an area previously used for mining maneuvers. Along with 

fragments from rifle grenades, land mines, hand grenades, mortars, pop-up flares, and an intact 2.36- 
inch practice rocket, evidence indicates a dispersion of small arms throughout the area. There is at 

least one observation bunker Iocated in sampling area A3 (within this sector}. Part of this area is an 
archaeologic site, consisting of a soapstone wry; therefore, care must be taken during investigations. 

Permission for clearance operations must be obtained by the local archeological society. 

3.2.3.1.1 OOU Sector 1OB is also located in an area formerly used for training maneuvers. Items 
found at this site include 60-mm mortar fragments, practice mortars, grenade spoon, along with small 
arms scrap. 

3.2.3.1.2 OOU Sector 1OC iS located h an area where a practice grenade was f o d .  This is most 

Iikely from the remains of an individual military practice maneuver. OOUlOC is hated in a portion 
of OOUlA from the Phase I EEKA investigation. This area was revisited due to interviews pointing 

out that this specific area was used as a mock village for mortar, rifle, and hand grenades. The finding 

of the grenade may indicate the proximity of the mock village. 
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3.2.3.1.3 OOU Sector IOD is in an area formerly used for live grenade practice. Items found at this 
site indicated signs of high order detonations. The area is marked by a large embanlrment on the north 
side of the emance road where it appears the troops set up to fre at targets located inside the 

embankment. Small arms were also found in this area. The emance road to this site is 8 proposed trail 
which will, in the future, bring many visitors into this area. 

3.2.3.2 The EElCA sampling indicated that the entire OOU contains significant amounts of ORs. The 
ORS is indicative of bigh order detonations in most of he sampled grids. Practice rounds found during 

the investigation may aIso contain small charges that could create a hazard to someone firading the item 

and mishandling it. All fragments of ordnance items found were less than 20-inches deep with most 

items less than 1 ft deep. 

3.2.3.2.1 All sectors within OOUlO were within the park area. These areas were heavily forested. 

The undergrowth in these areas is not dense due to the thick canopy. 

3.2.3.2.2 The Camp Croft State Park receives approximately 155,000 visitors per year. This number 
has been steadily decreasing over the last few years due to the closing of prtions of the park for 
ordnance investigations. As of late February 1997, only 18,000 visitors had entered the park in 1997. 

It is estimated that only 54,OOO visitors entered the park last year. With a reduction of UXO activity it 

is estimated that approximately 100,OOO may visit the park this year. An estimated increase by 2,000 

people per year may be expected once the UXO investigations and clean up are completed. 

3.2.4 OOUll - Grenade, Mortar, and Rmket Scrap Found Outside Park Area 

OOU11 includes 87 acres outside of Croft State Park where ORs was found during the Phase I1 

EElCA investigation. OOUlJ is subdivided into four sectors based on physical location. Sector 1lA 

includes approxhnately 25 acres west of Croft State Park on the west side of Whitestone Road (see 

Figure 3-7). Sector 1 13 includes approximately 31 acres north of Croft State Park and southeast of the 

intersection between Route 295 and Henningston Road {see Figure 3-8). Sector 11C includes 

approximateiy 17 acres northwest of Croft State Park on the east side of Kelsey Creek Road and 
northwest of the intersection of Cedar Springs Road and Huntington Drive (see Figure 3-9). Sector 

11D includes 14 acres on the Cotton Club Golf Course north of the Wedgewood SuWivision. OOU 11 

is privately owned by local residents or commercially (see Figure 3-10). 

3.2.4.1 OOU Sector 1lA is in an area previously used for training maneuvers. The top of a grenade 
and a 60-mm practice mortar (expended) were found at this site. 
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3.2.4.1.1 OOU Sector I 1A is owned by Carolina Bowater Corporation. Permission for clearance 
operations must be obtained by the owner prior to beginning any field activities. This OOU sector is 
currently forested. QST was not made aware of any development plans for this OOU sector. 

3.2.4.1.2 OOU Sector 11B is in an area formerly used for training maneuvers. Items found at this site 

include small arms and a grenade spoon (fragment). This area is included in O O W  11 due to the 

existence of the grenade fragment. 

3.2.4.1.3 OOU Sector 113 is owned by a local resident. Permission for clearance operations must be 
obtained by the owner prior to beginning any field activities. This OOU sector is currently open fieId 
used for grazing. QST was not made aware of any development plans for this OOU sector. 

3.2.4.1.4 OOU Sector 11C is in an area where M9 rifle grenade fragments were found. This is most 
likely from training activities. OOU11C is in a residential area adjacent to Kelsey Creek where 
ordnance items were allegedly found prior to QST's investigation. 

3.2.4.1.5 OOU sector I1C is privately owned and is undeveloped, mderately w d e d  property. QST 
was not made aware of any development plans for this OOU Sector 

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

3.2.4.1,7 OOU sector 11D is privately owned and is developed for use as a golf course. Some of the 

area is wooded and may require investigation. The open fairways have already been modified and 
graded, thus the likelibod of finding UXOs in this area would be reduced. Forested areas remain 
within this OOU. These areas may require further investigation andlor remediation. QSTwas not made 
aware of any further development plans for this OOU sector. However. their is the possibility that new 
sand traps, greens, ponds, and other structures may be added M built in the future. 

3.2.4,2 The EWCA sampling indicated that the entire OOU11 contains sigmfim amounts of ORs. 
The ORS is indicative of high order detonations in most of the sampled grids. Practice r0-s found 
during the investigation may also contain small charges that could create a hazard to someone f- 
and mishandling the item. All fragments of ordnance items found were less than 20 inches deep with 

most items iess than 1 ft deep. 

3.2,4.2,1 As OOU11 is privately owned and undeveloped, with the exception of Sector 1 lD, it is 
estimated that less than 100 individuals per year will visit these properties. There are few recreational 

activities otber ttran U m g ,  which ofcurs on these properties. There are approximately 25,000 visitors 

per year to the golf course. 



3.2.5 OOU12 - UXO Areas Outside Park Area 

OOU12 includes 94 acres outside of Croft State Park where live UXOs were found during the Phase 11 
EWCA investigation. OOU12 is suWivided into two sectors based on physical location. Sector 12A, 
includes approximately 78 acres north of the Croft State Park on the southeast of the intersection 

between Dairy Ridge Road and State Route 295. (see Figure 3-11). Figure 3-12 shows OOU Sector 

12A and the grids completed in association with the historid aerial photograph taken in 1944. Sector 
12B includes approximately 16 acres located south of Croft State Park and west of Forest Mill Road 
(see Figure 3-13). Figure 3-14 shows OOU Sector 12B and the grids completed in association with the 

historical aerial photograph taken in 1944. 

3.2.5.1 Based on historical photographs, maps, and interviews, OOU Sector 12A is in an area 

suspected of being an impact range for high explosive items. Items identified at this site were both 
fragments a d  UXO. These items included M9 rifle grenades, 2.3&rockets, practice M6A3 rifle 

grenade, MI 1 practice rifle grenade, and Mk II fragmentation h a d  grenades. 

3.2.5.1,l OOU Sector 12A is owned by local residents. The investigation 10 determine the total extent 

of the contaminated area was M e r e d  as ROE was not given to all the originally proposed 
investigation areas at the time of the field event. Permission for clearance operations must be obtained 
by land owners prior to beginning field activities. This OOU sector is primarily open field with brush 

and some forested areas. QST was not made aware of any development plans for rhis OOU sector. 

3.2.5.1.2 OOU Sector 12B is in an area that may have been used for training maneuvers. The only 

UXO found at this site was an M9 rifle grenade. The lack of any other type of fragments indicates this 
area was sparsely used. 

3.2.5.1.3 OOU Sector 128 is owned by a local resident. ROE to the entire originally proposed 

investigation area was not obtained prior to completion of the field effort. As a result, additional 
investigation at areas idemlfed on historical photograph locations may be warranted once additional 
ROE is obtained. Permission for further investigation and clearance operations must be obtained by the 

landowner prior to beginning any field activities. This OOU sector is currently forested. QST was not 

made aware of any development plans for this OOU sector. 

3.2.5.2 The EEKA sampling indicated that OOU12 contains signifcant amounts of UXO and ORs. 
The ORS and UXO is indicative of hlgh order detonations in most of the sampled grids. Practice 
rounds found during the investigation may also contain small charges that could create a hazard to 
someone finding and mishandling the item. All fragments of ordnance items found were less than 
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Former CC47F E/CA 

21 inches deep at OOU 12A and at 4 inches deep at 00U12B. Most items were found less than 1-ft 

deep. 

3.3 Streamlined Risk Evaluation 

A streamlined risk evaluation is intermediate in scope between the limited risk evaluation undertaken 
for emergency removal actions ad the conventional baseline assessment normally cortducted for 

remedial actions. For this EEICA, &e streamlined risk evaluation will focus on the specific problem 

that the risk reduction action is intended to address. 

3.3.1 Assessment of Applicable or Relevant and Appropriate Requirements 

ARARs are defined as: 
"those cleanup standards, standards of comol, and other substantive environmental protection 

requirements, criteria, or limitations promulgated under federal environmental, state 

environmental, or facility siting laws that specifically address a hazardous substance, poUutant, 

contaminant, remedial action, hation, or other circumstance found at a Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA or "Superfund") site." 
[40 Code of Federal Regulations (CFR) 300.53. 

3.3.1.1 ARAR selection depends on the hazardous substances present at the site, site characteristics 
and location, and the specific actions selected for a remedy. Therefore, these requirements may be 
chemical-, location-, or action-specific. Chemical-specific ARARs are health- or risk-based 
concentration limits set for specific hazardous substances, pollutants, or contaminants. 
Location-specific ARARs address circumstances such as the presence of endangered species on the site 

or the location of the site relative to a regulated area. Action-specific ARARs conirol or restrict 

particular types of remedial actions selected as alternatives for site cleanup. 

3.3.1.2 There are no chemical-specific ARARs applicable for the remediation of sites contaminated 
with OE, Location- and action-specific ARARs applicabIe for the remediation of the foxmer Camp 
Croft are presented in Tabk 3-3. 

3.4 No Further Action Areas 

During the 1993 ASR and subsequent investigations, w evidence to indicate the possible presence of 

UXO was uncovered in any of the OOU9 locations. The only OE related materials fourad were small 

arms scrap in small quantities that bave been determined to be little or no threat to human health or the 

environment. Because of the low likelihood of a hazard existing at this area, no further action has h e n  
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selected for OOU9 (including OOUA, B, C, D, E, F, G, and H) a d  it will not be considered further 
in this EEICA. 

3.5 Recommended Risk Reduction Alternative for OOU3 
(Wedgewood Subdivision) 

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

3.51 As requested, additional grids were investigated in the Wedgewood subdivision. The fiadings of 
the Phase I1 investigation provide data that support the Phase I EEKA analysis. The data indicate that 

MK I1 fragmentation hand grenades were used in a larger area than the initial investigation. The 
results of the Phase I1 investigation of the Wedgewood Subdivision confirmed the need to implement 
clearance for use over a larger area. QST also suggested that an additional EE/CA analysis would not 
be required for the increase in area of OOU3 as the data collected during the Phase 11 investigation 

supports the selected risk reduction alternative recommended in the Phase I EWCA analysis. 

3.5.2 Therefore, QST recommends clearance for use for the entire Wedgewood Subdivision 

(approximately 46 acres). The analysis of the risk reduction alternatives and rationale for selection of 
this alternative are presented in the Phase I EWCA report. In the Phase I report, the estimated cost to 

implement the recanmendd alternative over 3 acres (the original OOU3) was $131,000. Using the 

same costlacre, QST estimates that "clearance for use" within the emire 46-acre Wedgewmd 
Subdivision will cost $2,010,000. No further analysis will be presented in this report for OOU3. 

3.6 OECert Analysis 

QST performed a risk analysis based on the results of the EEKA investigation. At the direction of the 

USAESCH, QST used the Ordnance and Explosives Cost Effectiveness Tool (OECeH) developed by 
Quantitech, Inc. This computer model estimates the risk to the public and the environment from the 

presence of OE. The analysis was based on the general site characterization data obtained by QST 
during the field effort. The "Sectors" used in the OECm analysis generally correspond to the areas 
where ORS and OE were found during the EWCA investigation. The s d  arms areas (OOU9) were 
not included in the analysis as the potential for explosive detonation from the items found at those sites 
was minimal and as stated in Sec. 3.4., no further action has been recommended. The results of the 

OECert analysis are hclded in the OECm report (Appendix F). 



Former CcAIpEE/C4 

3.6.1 Risk Analysis Database 

A risk analysis database is included in the OECelr model. The database is divided into two sections: 
the site database and the sector database. The site database includes demographic data for the CCATF 

area. The sector dabbase provides data concerning the individual sectors, including: sector size, 

ordnance density, physical description, biological hazards, and activities. A copy of the data provided 

in the database is included in the OECerl report. 

3.6.2 Density Estimates 

As the first step in the evaluation of WXO contamination at the former CCATF, a numerical analysis 
of the sampling data was performed using both SiteStats and spreadsheet calculations. The SiteStats 
model was used to calculate the density and probability that a site is homogeneous or nonhomogeneous 
based on the sampling data (See Table 2-4). The spreadsheet estimate of total UXOs in each grid { see 

totals from Table 34 )  was calculated by dividing the numkr of subsurface UXO recovered by the 

percent of the total anomalies sampled and adding the number of surface UXO recovered during the 
sampling to the total UXO estimate for each grid. The surface UXOs were included in the calculation 

because the risk presented by surface UXO is at least as great as the subsurface UXO. For grids where 
UXOs were found, the UXO density was calculated by dividing the total UXOs (surface and 

subsurface) by ?he total area of the OOU sector. During the field investigation, UXOs were found at 

OOU12A and 12B only. 

3.6.2.0.1. The SiteStats algorithm calculates density and probability of homogeneitylnonhomogeneity 
based on only one grid size. At OOUQA there were two different size grids sampled, therefore a 
hand calculation was performed to effectively combine the two grid sizes. The SiteStats algorithm 
determined that there were 57 WXOs per acre. The spreadsheet-dculated WXO density was used for 
analysis at this OOU. 

3.6.2.0.2 Only one buried UXO was found at OOW 12B. The SiteStats algorithm determined that there 

were zero WXOs per acre. QST used the spreadsheetalculated UXO density for analysis at this 
oou. 

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

3.6.2.0.4 Statistical methais were used to determine the low density and high density estimates for 
each OOU sector. These statistical methods are included with the data provided in Appendix F. The 
resulting densities were used as input Factors into the OECert model. 
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3.6.2.1 Remedial Alternatives 

The OECert model was used to evaluate the number of exposures for four separate alternatives. These 
include No Further Action, Surface Removal, Clearance to 1-Ft Depth, and Clearance to 4-Ft Depth. 
As UXOs were not fourad at all OOUs, QST evaluated the depths of all OE fourad at the site to 

determine the resulting densities of UXOs after remediation. It is estimated that surface removal (down 

to 3 inches) would remove 31 percent of the OE hazard from the grid. Clearance down to 1 ft would 
effectively remove 83 percent of the OE. No OE was found below 4 ft deeper than the ground surface. 

3.6.2.2 OECeH Assumptiom 

3.6.2.2.1 The OECert model was used to analyze two separate scenarios: high UXO density 

exposures and low UXO density exposures. The number of exposures for the high density estimate 

provides the worst case scenario with approximately 31 percent of the UXOs at the ground surface 

(based on the percentage of UXOs found within 3 inches of the ground surface) and the statistical high 
UXO density estimates for each sector as described in Appendix F. The number of exposures for the 

lowdensity estimate is based on the premise that no UXOs are found on the ground surface (as was 

observed during the field investigation}. The Statistical population exposure estimates for sectors with a 

low density of UXOs (as described in Appendix F) were used to calculate low density exposure for 
each sector. 

3.6.2.2.1.1 The average number of visitors to the park, estimated from numbers given to QST by 
park personnel, is approximately 355,000 individuals per year. QST discussed the areas of concern 
with park personnel to interpret the activities and the number of participants in investigated areas. It 

was determined that only about 10 percent of the total visitors would enter these areas. Of the 10 

percent of the visitors to the investigation areas, 85 percent are generally on horseback, 10 percent 

ride offioad bikes, and only 5 percent would hike in the area. The activities and total munber of 
participants are included in the OECerf report (Appendix F). 

3.6.2.2.1.2 According to the golf club management approximately 25.000 people per year Visit the 

golf course and approximately 50 percent of the total participants who visit OOU1 ID would enter int0 
areas that are undeveloped (e.g., out of bwnd areas to retrieve errant golf balls). A value of 
12,500 people per year was entered as the number of participants of each activity analyzed in the 

OECert model for OOU 1 1 D . 

3.6.2.2.1.3 The activities selected for each of the sectors were based on site observations indicating 
that a spcific activity had occurred. The selected activities are included in the table of b u t  values 
presented in Appendix F. 
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3.6.2.2.1.4 The estimates for the 1-ft and 4-ft removal scenarios were based on the assumption that 

83 and 100 percent, respectively, of the UXOs fourad at the site wodd be removed should a clearance 

to the respective depths be performed. There were no indications of ordnance burial below 4 ft during 

the field investigation. 

3.6.2.2,l.S The estimated number of exposures calculated for the high density values show a 
reduction in exposure potential from the No Further Action alternative to the Surface Removal 
alternative. In some of the sectors (OOU1OB, OOU1OC, OOUlOD, OUllA, OOUllB, and 
00U12B), the exposure potential was reduced to zero as here were 110 intrusive activities suspected at 

those sites. 

3.6.2.2.1.6 The number of exposures calculated for the low density values assume that no UXOs 

were found at the surface. Therefore. the resulting number of exposures to UXO were the same for 

the No Further Action alternative. In some of the sectors (OOUlOB, OOUlOC, 00U10D, OUllA, 

OOUllB, and WUIIB) ,  the exposure potential was zero as there were no intrusive activities 

suspected at those sites. In OOU103, OOUlOD, 00U11A, OOU11C, OOU1 lD, and OOU12B, the 
zero exposures were based on the Iowdensity estimate being zero. 

3A.2.3 OECetr Results 

The OECm analysis was performed for each OOU sector to predict the expected number of yearly 
exposures, daily exposures, exposures per individul, exposures per activity, exposures per person per 

visit, and several other hportant descriptive statistics. The OECerl model considers whether the 
exposures are from activities that are surface only or include a ground intrusive component. 

3.6.2.3.1 OECert provides an assessment of risk in terms of a predicted number of yearly exposures. 

Table 3-5 presents a summary of the results of this analysis. Accordmg to the OECert analysis, the 

number of exposures progressively decrease as more substantive removal response alternatives are 

applied to each sector. Generally, when a more substantive aiternative fails to substantially reduce 
potential exposures, the latter would be considered the most effective. The expsures for the No 
Further Action alternative provide a baseline for the comparison of progressively more substantive 

alternatives. 



Table 3-5. Total Expected Armual Exposures *(TEAE), Total Poplation (page 1 of 2) 

Sector No Action Surface Removal I -Ft Rtmwal 4.k Rtmovd 

Average OOU 1 I 6,224 341 7 0 

00U12A 88,490 344 85 0 

oou128 730 0 0 0 

Average OOU12 22,305 86 21 0 

Point Dtnsity Exposure Estimate 

QQUlOA 228 18 4 0 

OOUlOB 401 0 0 0 

OoUlOc 3,200 0 0 0 

OOUlOD 2,561 0 0 0 

Average OOUlO 1.598 5 1 0 

OOUIlA 51 0 0 0 

OOUflB 25 1 0 0 0 

OOUilC 799 147 3 0 

OOUllD 3,747 348 7 0 

Average OOUl1 1,212 124 3 0 

00U12A 38.576 279 69 0 

OOUIZB 162 0 0 0 

Average OOU12 9,685 70 17 0 



Femur C U l F  EE/U 

Low Density Expo~un Estimate 

OOUIOA I 14 I 10 I 2  I O  

OOUIOB 0 0 0 0 

OoWlOc 0 0 0 0 
~~ 

OOUlOD 0 0 0 0 
I 1 I I 

OOUlIA 0 0 0 0 

OOUllB 0 0 0 0 

ooUl1C 0 0 0 0 

OOUllD 0 0 0 0 

Average OOUI 1 0 0 0 0 

00U12A 4,m 213 52 0 

mu123 0 0 0 0 

TEAE - fhe predicted m b c r  of exposures for &e mal population in a given year after P given alrematk has k e a  impIemnted. 
This rmmbtr i s  predicted by the OECm model. 

Source: QST, 19W. 



F o m r  CGLTF EEKA 

4.0 Identification of Risk Reduction Goals and Objectives 

USADCH has chosen to generally follow EPA guidance for conducting EEKAs to analyze risk 
reduction alternatives for FUDS sites that may be contaminated by OE. The €PA promulgated EElCA 
guidance to reduce risk of public exposure at HTRW sites; however, the general prmess is well-suited 
to addressing OE sites and is accepted by regulatory agencies. Not all facets of the EWCA guidance 

are applicable to OE sites. 

4.1 Determination of Risk Reduction Scope 

The scope of this EWCA is to address possible OE contamination at former CCATF. In this section, 

goals and objectives for risk reduction are identified and developed. 

4.1.1 Risk Reduction Goal and Objectives 

The goal of the NTCRA at former CCATF is to minimize the risk of exposure to OE that could create 

a threat to pubiic health and the environment, while also minimizing the hazards to personnel 

performing the risk reduction. The objectives for attaining this goal are as follows: 
Identify and implement the appropriate technologies for risk reduction; 

Minimize the environmental damage during risk reduction; 

Detect and dispose of OE where a threat exists to the public health; 
Minimize risk to Croft Stare Park personnel and to the general public who will use or visit the 

park; 
Minimize risk to owners, residents, and other users of private properg; and 

Use appropriate personnel and implement safety measures to reduce the risk of ordnance 

exposure. 

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

Implement environmental pre-screening of the sites where OE removal is required @re- 
scree* to occur prior to any OE removal with the required concurrence of USAESCH 
personneI), 
Provide a clear preference to an in-place disposal method for OE recovered at the site, and 
Use appropriate disposal techniques for the residual waste generated during the removal 
actions. 
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4.2 Determination of Schedule 

The final schedule for activities associated with risk reduction at former CCATF will depend on many 
factors, incIudmg the completion date for the EEKA, the time required to implement selected 

alternatives, the nature of the threat, negotiations with regulatory agencies. availability of required 
resources, weather, and other intangibles. Since the potential threat has existed since Ww11, the 

schedule asmiated with risk reduction may not be as critical for those areas where consmction or 
development are not planned. The effort needed to implement each alternative is discussed in Section 
6.0 of this report. 

4.3 ObjectiveslCriteria Used in Analysis of Alternatives 

This section provides a detailed analysis of the risk reduction alternatives for possible OE 
contamination. The evaluation criteria outlined in G u i h c e  on C v d c t i n g  Non-Tim-Criticul Removal 

Actions Under CERCW (EPA, 1993) serve as the basis for conducting the detailed analysis. The 
following represent the primary criteria that the analysis considers: 

Effectiveness, 
Irnplementability, and 
cost. 

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

4.3.1 Effectiveness 

4.3.1.1 Overall Protection of Public Health and the Environment 

The effectiveness criteria are measurements of the ability of an alternative to meet the objective within 

the scope of the proposed action. Effectiveness is discussed in terms of overall protection of human 
health and the environment. 

4.3.1.2 Long-Term Effectiveness md Permanence 

This evaluation criterion addresses the results of an alternative in term of the risk re- at the site 
after risk reduction objectives have been met. The following factors characterize the ptentiai 

remaining risk at the site following completion of the implementation phase: 
0 The magnitude of risk remaining due to unremoved OE contamination following the 

completion of the alternative, and 
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The adequacy and reliability of controls that are used to manage unremoved OE contamination 
remaining at the site. 

4.3.1.3 Reductha of Mobility, Toxicity, or Volume 0 

This evaluation criterion assesses the level to which the alternative reduces risk by destroying 

contaminants, reducing the total mass of contaminants, reducing the total volume of contaminated 
media, W o r  irreversibly reducing the contaminants' mobility. Although not necessarily applicable to 

this site, the specific factors typically considered for evaluating a risk reduction alternative in 
accordance with EPA guidance for conducting EElCAs are as follows: 

The treament processes the remedy would employ and the marerials they would treat; 

The amount of hazardous materials that would be destroyed or mated, including how the 
principal threat(s) would be addressed; 
The degree of expected reduction in MTV measured as a percentage of reduction (or order of 
magnitude); 
The degree lo which the eeament would be irreversible; 

The type and quantity of treatment residuals that would remain following treatment; andlor 
Whether the alternative would satisfy tbe statutory preference for treatment as a principal 
element. 

0 

4.3.1.3.1 For the former CCATF, this evaluation criterion will assess the level to which the 
alternative reduces risk by destroying the contaminant {OE), or reducing the total mass of the 

contaminant. For OE-contaminated sites, the media surrounding tbe OE are not typically 
contaminated, and the OE is not typically mobile. 

4.3.1.4 Short-TWm Effec t ive~~e~~  

This evaluation criterion addresses the aitemative's effect on human health and the environment during 

construction and implementation of the risk reduction action. The implementation phase of an 
alternative is completed once response objectives are met. The short-term effectiveness is based on the 
following four factors: 

The potential risk to the community, 
The potential risk to the workers implementing the risk reduction actions, 
The potential for adverse impacts on the environment due to implementation of the action, and 

The time required to meet the risk reduction objectives. 



4.3.13 Compliance With ARARS 

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

4.3.1.5.1 No chemical-specific ARARs exist at this time for cleanup of ordnancecontaminaced sites. 
Location- and action-specific ARARs potentially applicable for the proposed alternatives under 
consideration are discussed in Section 3.3.1. 

4.3.2 Implementability 

This criterion addresses the technicd and administrative feasibility of implementing an alternative aml 

the availability of various materials and services required during its implementation. The following 
factors must be considered during the implementability analysis. 

4.3.2.1 Technical Fe&bi€ity 

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

Ability to construct and operate the alternative; 
Reliability, or the ability of a technoIogy to meet specified process efficiencies or performance 
goals ; 
Ease of undertaking future risk reduction actions that may be required; and 
Ability to monitor the effectiveness of the remedy. 

4.3.2.2 A b h i s t m h  've Feasibility 

This factor evaluates activities that require coordination with other offices and agencies (e&, 
obtaining permits for offsite activities or rights-of-way and easements required for construction, or 

compliance with statutory limits). 

4.3.2.3 Availability of Semites and Materials 

This factor evaluates the availability of the technologies (materials or services) required to implement 
an alternative. The following items should be considered: 

Availability of adequate offsite ueatment, storage capacity, and disposal services; 
Availability of personnel and technology. using the removal action schedule as a guide; 



Availability of prospective technologies; and 
Availability of services and materials required for the alternative. 

4.3.2.4 State Acceptance 

This factor evaluates the technical and administrative issues and concerns the State of South Carolina 
may have regardmg each of the alternatives. State acceptance will be a factor in the final selection of 
the alternative in the EWCA Action Memorandum. 

4.3.2-5 Community Acceptance 

This factor evaluates the issues and concerns that the public may have regarding each of the 

alternatives. Community acceptance will lx a factor in the final selection of the alternative in the 

EElCA Action Memorandum. 

4.3.3 cost 

The total estimated cost is used to determine overall cost effectiveness. 



5.0 Identification and Development of Risk Reduction Aiternatives 

Based on the nature and adysis of contamination and risk reduction goals and objectives discussed in 
previous sections of this report, a limited rmmber of appropriate alternatives will be evaluated. In this 
section, the appropriate technologies will be identified and risk reduction dtemtives developed. In the 

following section, each alternative will be drscussed in greater detail and evaluated with respect to 

specific criteria. 

5 1  Identification of Technologies 

Technologies for the detection, recovery, and disposal of OE contamination at the former CCATF are 

identified in the following sections. 

5.1.1 Detection 

Several geophysical methods are avaifable for the detection of buried ordnanc-. These methods ar 
classified based on the type of parameter (physical, electrical, or chemical) they measure. The 
following are the most commonly used me&& and the associated systems for ordnance detection: 

Magnetometer. 
Ground Penetrating Radar (GPR), 

Resistivity Measurement System, arad 
Time Domain EM System. 

Frequency Domain Eleciromagnetics (EM) System, 

5.1.2 Recovery 

If OE is detected, it will be excavated and identified and either be left in place for later disposal or 
recovered from the excavation and moved to a safe location for later disposal. If recovered from the 

so& OE is separated either mechanically or manually dependhg on the expected density. type, and 

size of the OE and the type and quantity of soil excavated. 

5.1.3 Disposal 

OE can be disposed of by the followbg methds: 
In-situ detonation, 
Offsite detonation, or 
Incineration. 



5.1.3.1 In-sifu detonation is destruction of the OE while in the ground. The item is detected, 
identified, and then detonated in place. Offsite detonation requires that the item be recovered from the 

excavation and transported to an approved disposal range for detonation. Incineration involves 

destruction through combustion. For the sites at former CCATF, it is anticipated that disposal of OE 
will be either through in-situ detonation or offsite detonation. 

5.2 Development of Alternatives 

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

5.2.0.1 Non-removal alternatives include the following: 

Alternative 1: No Further Action, and 

Alternative 2: InstitutionaI Controls. 

5.2,0.2 Removal alternatives include: 

Alternative 3: Surface Clearance, and 
Alternative 4: Clearance for Use. 

5.2,0.2.1 Alternative 3: Surface Clearance, is a removal dternative. However, it is not intended to 

entirely remove the contamination. It involves removing surface materials (that could potentially 

include OE) andlor light clearing of leaves, vines, ad vegetation ground cover (which could result in 
the unearthing of OE). Therefore, removal action technologies for detection, recovery, and disposal 

are potentially applicable. 

5.2.0.2.2 Alternative 4: Clearance for Use, was developed from the removal action technologies 

described in Section 5.1. Alternative 4 consists of fully locating, excavating, and removing OE to a 

depth conducive with the anticipated or expected land use and overall health and safety of the affected 

community. Alternative 4 consists of the following selected removal action technologies that are most 
commonly used and most appropriately applicable to OE remediation: 

Detection by magnetometer, 
Recovery by excavation, and 
Disposal by detonation or disposaI at an appropriate facility. 

p f M d m v j l 9 7 t ~  01/14/98 5-2 Q!iThvironmm&d Inc. 



6.0 Description and Evaluation of Alternatives 

This section describes the general alternative components, followed by an evaluation of ~ , e  four 

selected alternatives: No Further Action, Institutional Conmols, M a c e  Clearance, and Clearance for 

Use. For each alternative, it is assumed that the alternative will be used throughout the entire O O W .  
However, this should not preclude selective implementation of an alternative as required or 

recommended. Section 7.0 will discuss the application of the alternatives for each OOU. 

6.1 Aiternative Components 

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

following: 

Site preparation, 

Detection, 

Sifting, 
Excavation, 

0 Detonation, 

0 Transportation,and 

Disposal. 

6.1.1 Site Preparation 

Site preparation includes clearing surface vegetation and other activities required to facilitate the 

detection and removal of OE from an OOU. Vegetative clearance would be accomplished using 

tractor-mounted mowers, gas-powered trimmers with saw blade attachments and using hand-held 
machetes. The level of effort required €or this clearance would vary depending on the density of 
growth and terrain of each OOU. The level of effort would also vary with the nature of the risk 

reduction alternative to be implemented. For example, surface clearance requires less vegetative 

clearance than clearance for use. Site clearance activities would be completed prior to startup of other 
activities. The site preparation team would consist of trained personnel and a site safety officer. 

6.1.2 Detection 

After the vegetation clearance is complete, magnetometers would be used for detecting buried 
ordnance. Most of the OE found in the former CCATF is metal and, therefore, will be detectable with 

a magnetometer (metal detector). 
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6.1.3 Sifting 

Soil sifting would be required at areas where the expected density of ordnance is h@. The purpose of 
s i f t i n g  is to mechanically separate ordnance items from the excavated soil. One methad involves 

gravity seperation using a vibrating table. None of the areas (or OOUs) at the former CCATF are 

anticipated to contain high densities of siftable ordnance contamhation. 

6.1.4 Excavation 

After an exclusion zone is established and all required preparatory actions are implemented, 

excavation activities w d d  be initiated. Excavation up to 3 ft would be accomplished manually by 
EOD-qualified personnel. Ea&-moving machinery (EMM) may be used for excavations greater than 

3 ft. 

6.1.4.1 EMM can be operated by non-EOD trained personnel under the direct supervision of UXO 

personnel. All excavation operations would comply with the provisions of 29 CFR 1926 Subpart P; 
&fey Concepts and Basic Consideratiom for UXO Operations (USACE, 1992a); and USACE Safeg 
and Health Requiremmts Mmual, October I992 (USACE, 1992b). 

6.1.4.2 If the soil excavated along with the OE is determined to be uncontaminated (Le., does not 

contain OE), it would be stockpiled in the immediate area for later backfilling of excavations. 

However, if the excavated soil is fourad to be contaminated with ordnance, the OE must be removed 
from the soil before backfdling. 

6.1.4.3 No CWM is hown to exist at the site and none is expected to be discovered. However, if an 
item is discovered that is identified as potenrial CWM, all field operations will be stopped immediately 
and the area will be evacuated within a 500-meter (m) area secured by two UXO specialists. The 
USACE safety representative would then be notified immediately, and appropriate directionlaction 
would be taken by USACE. In the interim, the remediation contractor would secure and mark the area 
and cease operations until receiving further direction. 

Detonation, when applicable, would be accomplished by the field team us@ appropriate equipment, 

as approved by the USAESCH fteid representative. All detonation activities would be in accordance 
with an approved OE Operation Plan and conducted by qualified UXO specialists. If special or heavy 
equipment is required to cons~tfll~t disposal range facilities, formal approvaI would be obtained from 
the USAESCH field representative before proceedrng with procurement activities. All OE *sal 

activities involving detonation or the use of explosives would be completed with a clear preference for 



inplace or onsite neatment over offsite disposal alternatives. Efforts would be made to reduce noise 
levels by using damping materials and sand bags. If OE items are determined not to be movable witbin 
safety guideline, and the situation precludes detonating the item in-place, the USAESCH field 

representative would be notified, who in turn, would take appropriate action. 

6.1.6 TransportatiOn 

All ORS including metallic debris, shrapnel, or fragments discovered during excavation, would be 

collected, transported, and stored in an approved onsite temporary storage location, and placed in an 
approved temporary holding container such as a rolloff box within the storage area for later disposal. 

The mansportation would be performed usmg appropriate containers in accordance with a previously 

approved OE operational plan. 

6.1.7 Disposal 

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

by a local scrap metal recycling company. 

6.2 Description of Selected Alternatives 

6.2.1 Alternative 1: No Further Action 

Tbis alternative is a no-action alternative and is included to provide a baseline comparison with other 
removal response alternatives. No technologies are associated with this alternative. No risk reduction 

measure resulting in the treament, containment, risk reduction, or limited access to OE would be 
implemented. Therefore, potential OE would not be removed and no restrictions would be placed on 
access to the site. The No Further Action alternative is appropriate for sites where no OE 
contamination has k e n  found, where there is no documented evidence of OE contamination, or where 
the nature and extent of the OE contamination poses no threat to those who may encounter and handle 

it (e.g., small a r m s  fire only). 

6.2.1.1 Effectiveness 

6.2.1.1.1 Overall Protection of Public H d t h  and the EnvirOnment 

This alternative implements no risk reduction actions. The potential contaminants remain in place, and 
there is no reduction of risk to the public of expome to ordnance. 



6.2.1.1.2 Long-Term Efffectiveness and Permanence 

With this alternative, contamination would remain in place, and there would not be a long-term change 

in site conditions. For practical purposes, it is assumed that under the no-action alternative, cleanup at 
the specific site would never be achievd. The magnitude of the risk would remain undiminished at the 
conclusion of Alternative 1 activities and would contribute nothing to the fume remedial objectives. 

6.2.1.1.3 Reduction of MTV 

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

6.2.1.1.4 Short-Term Effectiveness 

Implementing the no-action alternative would result in no short-term risk to the surrounding 

community. No additional adverse environmental impacts from implementing this alternative would 

occur. 

6.2.1.1.5 Compliance with ARARS 

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

6.2.1.2 Implementability 

6.2.1.2.1 Technical Feasibility 

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

6.2.1.2.2 Administr ative Feasibility 

This stlternative iS administratively feasible. 

6.2.1.2.3 Availability of Service and Materials 

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

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

6.2.2.5 Cwununity Acceptance 

The community may express concerns regarding this alternative, particularly with regards to OOUs 

that bave shown evidence of OE contamination. Therefore, this alternative is generally not 
recommended for sites with known or suspected OE contamhation. 

6.2.2 Cost 

There is no cost asscciated with this alternative. 

6.3 Alternative 2: Institutional Controls 

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

and development of the areas. 

6.3.0.1 Institutional conirols at the former CCATF would consist of the following: 

Educating personnel, surroumling landowners, and visitors about the potential hazards 
associated with the sites; 
Posting signs at strategic locations, a d o r  
Erecting perimeter fenchg around the OOU to physically restrict access to the contaminated 

sites. 

6.3.0.2 Public education would include the following: 
Collaterd material development such as brochures and fact sheets. Distribution of such 
materials to the public could occur through mailings; by making materials available at public 
places such as churches, libraries, parks, schools, and other public gathering facilities; or by 
disseminating materials at public information meetings. 
Exhibit design and placement. Exhibits could be designed and placed in areas for public 
viewing. Permanent or moveable exhibits cwld be designed for a variety of situations. 
Public notices published in area publications. Public notices could be written and published 
in area publications, including newspapers, church and civic newsletters, business 
communications, and other publications. 



Educational videotape production. A videotape could k produced to explain the risks from 
exposure to OE at the former facility. The tape should be approximately 10 to 15 mirmtes in 
length a d  appeal to audiences from school children to adults. 

Issuance of a "prudent man letter". Such a letter would inform its recipient that a particular 

area is contaminated arad a prudent man would not dig in that area. 

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

6.3.0.4 Fencing would consist of instatling a security fence capable of preventing or si@icady 

discouraging entry into contaminated areas. A typical security fence would IE chain-link type with 

strands of barbed wire along the top. Fencing of any currently unfenced areas would restrict access to 

currently accessible and publicly used areas. Fencing of individual OOUs could be considered arad 
would act to deter aespassers. However, the OOUs may not be appropriate divisions for fence 
determination. Development of strict rules of entry must also be implemented in conjunction with 

fence construction. 

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

6.3,0.6 With the exception of digging for sign or fence post installation, no intrusive activity would be 
associated with this alternative. The technologies associated with this alternative would be advertising, 

sign posting, and fencing. No risk reduction measure resulting in the removal of OE would be 
implemented. The quantity of fencmg, number of signs to be posted, inspections, perimeter pamols, 
and other requirements associated with this alternative would be site specific. if a fence were to be 
constructd, fume use or development of the fenced areas would Ix reswictd without further OE 
removal. 

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

6.3.0.8 A comparative analysis of the removal response alternatives (inc1dmg elements of the 

l n s t i t ~ t i o ~ l  Controls alternative} for each OOU is presented in Section 7.0. Recmadations related 

to this alternative are presented in Section 8.0. 



6.3.0.9 Costs for fencing are included in Appendix G. However, institutional controls excluding 

fencing should also be sirangly considered, 

6.3.1 Effectiveness 

6.3.1.1 Overall Wdon of Public Health and the EnvirOnment 

Lnstinrtional controls would not remove or destroy OE contamination and therefore cannot be seen as 

providing overall protection to public health and the environment. However, to the extent that the 

cornoh are effective, the threat to public health and the environment will be reduced. 

6.3.1.1.1 Educating the public of the risk of contact with OE would minimize the likelihd that the 

public would handle OE that they might observe within the former CCATF. Education could Ix 
accomplished by holding public meetings and presenting printed material to visitors. 

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

6.3.1.1.3 Erecting a security fence around areas of potential OE contamination would further reduce 

the potential for public exposure. However, contamination would remain in place and its threat to the 

environment would remain. 

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

6.3.1.2 Long-Term Effectiveness and Permanence 

Institutional controls would restrict future construction activities arid reduce the possibility of exposure 
to the OE. Fencing would be more restrictive than signage or advertising and would be reliable in 

achieving the objective of preventing direct public contact with OE. Tbe possibility of accidental 
exposure would increase if the fence is damaged, signs are removed or deteriorate, or if persons are 

allowed to walk onto the fenced areas. 

6.3.1.2.1 Adequate public education would require followup efforts to achieve long-term effectiveness 
and permanence because of visits by new members of the public and turnover of Croft State Park 
employees. Signs and fences would be reIatively effective and would be permanent structures tbat 

should require minimal maintenance. 

- . 
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6.3.1.3 Reduction of Mm 

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

6.3.1.4 Short-Term Effectivenm 

Safety concerns during the implementation period would be associated with the potential for exposure 
of workers to site contamination during fence and sign installation. This exposure risk is assumed to be 
low because OE avoidance procedures would be employed and little soil excavation would be required 

to install the fence ador  signs. There should be no risk to the affected community and no adverse 

environmental impacts from implementing this alternative. 

6.3.1.5 Compliance with AR4Rs 

No chemical-specific ARARs are associated with OE. The action-specific ARARs potentially 

applicable to this alternative would include excavation and worker safety. The location-specific 
ARARs potentially applicable to tbis alternative would be complied with during site activities. 

6.3.2 ImplementabXty 

6.3.2.1 Technical Feasibility 

The technology associated with implem-ntiog this alternative (Le., sign posting, advertising. and fence 
construction) wodd be reliable, ready accessible, and easily implememble. The technologies 
associated with this alternative are well proven and have been used at numerous sites under similar 
conditions. The services of EODqualified personnel are not required except to clear sign locations, 
fence post excavations, and the route of fence lines. 

6.3.2.2 A '  ' tive Feasibility 

Public education and posting signs should be administratively feasible in most areas. However, it 
would require coordination with the South Carolina Department of Parks, Recreation, aad Tourism; 
the local park management; and Id residents and property owners (when implementd on privately 
owned property}. No permits or waivers are anticipated to implement this alternative within Croft 

State Park; and the need for easements, right-of-way agreements, or zoning variances is not expected. 

6.3.2.2.1 Approval and cmrdhation with private property owners wifI be required in some OOUs. 
For fencing or sign posting on private property, ROE agreements will be required and easement may 



be needed. Implementation of the public educationlinformation points of this alternative should require 
no easements, right-of-way, or zoning variances. 

6.3.2.3 Availability of S d c e  and Materials 

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

6.3-2.4 h a l  Government A c c e m c e  

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

6.3.2.5 Community Acceptance 

It is expected that the local community would accept education and sign posting alternatives. However, 
restriction of public access by erecting fences around areas frequented by the public would probably 

meet with opposition. Private I ad  owners are not likely to accept fencing around and resnicting of 
access to their property. The commuaity may express concerns since this alternative dms not remove 

the contamination and therefore, may not lx viewed as a permanent solution. OOUs located within the 
park boundary have varying degrees of public access and the public may prefer clearance of these 

areas rather than the less effective restriction of site access. The need for a positive community 
relations campaign may be warranted. 

Several costs for this alternative are presented in Appendin G. The estimated cost to educate 

personnef, surrounding land owners, and visitors {i.e., the EducatiodInformation Program} must be 
considered as a total cost and cannot be broken into individual OOUs. 

6.3.3.1 For all OOUs, fencing costs assume that a perimeter fence is constructed around the entire 
unit. This fence will include placing signs at regular imrvals to advise the public that entry into the 
area is not permitted. Since installing fence posts is an intrusive activity, costs for clearance by EOD- 

qualified individuals must be included. 



6.4 Alternative 3: Surface Clearance 

The Surface Clearance alternative consists of using UXO specialists who are irained in recognition, 

handling, and disposal of OE to perform a visual survey of the entire surface of each OOU and to 
remove OE from the ground surface, near surface (less than 6 inches), or any OE that is partially 

buried. This alternative would be effective in minimizing the risk of the public who may be engaging 

in nonintrusive activities from having incidental contact with OE. 

6.4,O.l This alternative includes site preparation activities (vegetation clearance) as needed to 

adequately and completely perform the visual survey. Limited geophysical investigation and removal 

of surface debris is anticipated. The geophysical investigation is usually coducted using a 

magnetometer. Surface clearance does require significant clearance of brush and shrubs to emure that 

all areas have been adequately examined. Selective problng of the near surface soil up to a depth of 

6 inches may be employed to investigate magnetic anomalies and identify near surficial metallic debris 

that may not be visually apparent. 

6.4.0.2 Surface clearance is an appropriate alternative where surface contamination by OE is 
confirmed, or where surface OE inspections have not been previously prformed. A €imited number of 

OE surveys have'ken conducted at sites within the former CCATF. 

6.4.0,3 Within all OOUs, the effort associated with implementing this alternative would vary from 
one OOU to another and would depend on the topography, vegetation, and current land use. 

Associated with the Surface Clearance alternative, the public education portion of Alternative 2 would 

be required prior to start of work. 

6.4.1 Effectiveness 

6.4.1.1 Overall Protection of Public Health and the Environment 

Surface clearance would be effective in removing those OE items that are most likely to be 
encountered by the public. Implementing this alternative would greatly reduce the risk of a member of 

the public accidentally encountering and handling an OE item. Surface clearance wwld not remove all 

OE potentially present. Subsurface OE, if present, would remain. As such, only limited protection 
would be provided for ixltrusive activities. 

6.4.1.1.1 Whether surface clearance increases the overall protection of the public is strongly related 

to the quantity of OE that lies on or near the surface. In OOUs where surface OE is common, 

considerable increase in protection can result from implementing this alternative. 



6.4.1.2 Long-Term Effe&ivenw and Permanence 

Surface clearance would be a reliable means of reducing exposure to members of the public who are 

engaged in waintrwive activities; therefore, the alternative should be reliable in reducing tbe risk of 
direct contact with ordnance contamination located on the surface. The possibility of exposure during 
h i v e  activities would remain and, therefore, removal of risk associated with OE would not be fully 
achkvd. The upward migration of OE resulting from soaking and dryxng m o r  freezing and thawing 

could potentially bring buried OE to the surface. Implementing this alternative would not ensure 
removal of all contamination; therefore, there would be a continuing potential risk to the public m o r  
the environment. 

6.4.1.3 Reduction of MTV 

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

Unchanged. 

6.4.1.3.1 OE items are neither mobile nor toxic. Implementing this alternative would reduce the 

volume of OE at the surface at all OOUs. The extent of volume reduction would depend on the density 
of ordnance items present at the OOUs and the extent that these items are found at the surface. 

Safety concerns during the implementation period wouid primarily be associated with the potential for 

exposure of OE specialists during surface clearance, The USACE safety procedures manual, Wety 
Concepts and Bask Considemriorrs for UXO Opsmt io~~  (USACE. 1992a), would be followed, which 
would significantly h i t  the actual risk to the workers. There would be limited risk to the affected 
community resulting from implementing the proposed action. There should be no adverse 
environmental impacts resulting from implementing this alternative. 

6.4.1.5 CompIiance with ARARS 

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

6.4.2.1 Technical Feasibility 

Tbis alternative would be technically feasible for all OOUs. Efforts associated with implementing this 

alternative would vary based on the topography, terrain, and vegetation in each OOU. EOD-qualified 

personnel must be used during implementation of al l  facets of the Surface Clearance alternative. Public 
education (see institutional Controls) should also be conducted as an integral part of the Surface 
Clearance alternative. 

6.4.2.2 Administrative Feasibility 

Surface clearance activities should be administratively feasible in most areas, However, activities 

associated with this alternative would require coordination with USAESCH, South Carolina 
Department of Parks, Recreation, and Tourism, the local park management, and local residents and 

property owners (when implemented on private property). To implement this alternative wichin Croft 

State Park, no permits or waivers are anticipated and there should be IKI need for easements, rmt-of- 
way agreements, or zoning variances. However, permits d o r  approvals may be required if it 
becomes necessary to transport OE offsite for disposal 

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

expected. 

6.4.2.3 Availability of Service and Materials 

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

6,4.2.4 Icocal Government Acceptance 

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

6.4.2.5 Community Acceptance 

The community may have concern regarding this alternative since it does not necessarily remove all 
the contamination and therefore may not be viewed as a permanent solution. OOUs located within the 

park boundary have varying degrees of access, and there m a y  be a clear public preference for more 
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complete clearance of these areas rather than the less effective surface clearance. However, this 
alternative would be viewed as preferable to Alternative 1, No Further Action, or Mtemtive 2, 

Institutional Cornoh. Similar concerns may be expressed for the private property sites. The need for a 

positive community relations campaign may lx warranted. 

6.4.3 Cost 

The e s t h a t d  cost to perform surface clearance at the former CCATF ~ p e n d s  on topography, 

vegetative cover, and site access, The items included in this cost estimate (Appendix G) are site 

preparation and clearing, surveying and QC, visual inspection of cleared areas, limited geophysical 

investigation, removal and disposal of OE, mobilizatioddemobhtion, and sign Posting. Signs would 

be posted to advise the public that there is a potential for encountering OE in the area particularly if 

they engage in any intrusive activity. 

6.4.3.1 The implementation cost of this alternative is based on the estimated density of surface OE 
within each OOU. Tbis density is based on the best information available from the EElCA sampling 

and effort. The estimated costs are based on QST's experience in completing similar projects, 
discussions with EOD-trained personnel, and general howledge of the site. The vegetation, 

topography, and site access are expected to vary significantly within the OOUs. Unit costs are assumed 

to be the average cos& across the entire OOU. 

6.4.3.2 The educatiodhfomation program is applicable to all OOUs within the former CCATF. This 

Educatiodhformation Program is considered part of the costs for implementing Alternative 3 aud 
must be added to the costs developed for implementing this alternative for each OOU. 

6.5 Alternative 4: Clearance for Use 

This alternative involves all activities necessary to fully locate, excavate, and remove OE to a depth 

conducive with the expected land use, public access, and overall health and safety of the affected 

comuniiy. Activities could potentially include vegetation clearance as required to geophysically 

investigate the sites, completion of geophysical investigation(s), excavation of anomalies, and 
destruction of OE. Technologies that could be used for this dtemtive include magnetic geophysical 

investigative methds and handling/disposal of OE (including detonation of nos). This alternative 
indudes surface clearance over the entire site and excavation and clearance in areas of hown 

activities . 

6.5.0.1 DDESB guidelines [in recently approved changes to DoD 6M5.9-STDJ state that the depth to 

which UXO should be removed depends on the projected end use of the land and the extent of human 
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exposure. The removal depth may be determined by using site-specific information, includq the 

nature of the site, the types of ordnance expected, and the depths at which such ordnance would most 
likely be found. Estimates of ordnance burial depths may also h determined by published technical 

data, historical records, and by data collected during site investigations. 

6.5.0-2 For planning purposes, the DDESB suggests that areas subject to limited public access should 

be cleared to a depth of 1 ft, Areas subject to public access (for activities including agriculture, surface 
recreation, vehicle parking, or surface supply storage) should ?E cleared to a depth of 4 ft. In an area 

where unrestricted public access is expected, and/or where construction activity is planned, clearance 

to a depth of up to 10 ft may be required. In areas where future use and public access is undefined, 

surface clearance is appropriate. In the construction areas, clearance should be performed to a depth 

4 ft deeper than the planned excavation. The actual clearance depth can be modified during the 

removal action based on actual depths that ordnance is consistently found. This modification requires 

approval from DDESB. 

6.5.0,3 As with Alternative 3, the effort associated with implementing this alternative at an OOU 

would vary from one OOU to another and the level of effort required for risk reduction would depend 
on the topography, vegetation, and current land use. The public education portion of Alternative 2 

should be included with implementation of this alternative. 

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

6.51 Effectiveness 

6.5.1.1 Overall Protection of Public Heaith and the Environment 

In most OOUs, implementing this alternative would significantly reduce the potential for direct contact 

with OE. This alternative would provide a more effective overall protection of public health and the 

environment than Alternatives 1, 2, or 3. 

6.5.1.2 Long-Term EffeAi~enas and Permanence 

Implementing this alternative would s lgn i f icdy  reduce the potential for exposure to OE 
contamination. Since most of the OE at the site is located either on the surface or at relatively shallow 

depths, implementing this alternative would effectively and permanently reduce the risk to the public 
of exposure to OE. This alternative would not require mual operation aad maintenance (O&M) to be 
permanent and would need to k addressed further only if additional innwive activities are to be 
initiated below the depth cleared. 
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6.5.1.3 Reduction of MTV 

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

6.5.1.4 Short-Term E f f e ~ t h a e ~ ~  

The potential for exposure of OE to workers during clearance and risk reduction activities codd be 

significant. The USACE safety procedures manual, &feq Concepu and Basic Comiakmions for UXO 

Opcrarions, would be followed. There would be minimal anticipated risk to the affected community 
resulting from implementing the proposed action. However, if OE is discovered and detonation is the 
preferred disposal alternative, then the area could be affected by noise and ground shock. There should 
be no adverse environmental impacts resulting from implementing this alternative at any of the OOUs. 

6.5.1.5 Compliance With ARARs 

No chemical-specific A R A R s  are associated with OE. The action-specific ARARs potentially 
applicable to this alternative would include excavation and worker safety. The location-specific 

ARARs potentiaIIy applicable to this alternative would be complied with during site activities. 

6.5.2 Implementability 

6.5.2,l Techdcal Feasibility 

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

6.52.2 AdminIstrative Feasibility 

Clearance for use activities should be administratively feasible in most areas. However, activities 
associated with this alternative would require coordination with USAESCH; South Carolina 
D e p m e n t  of Parks, Recreation, and Tourism; the local park management; and i d  residents and 
property owners (when implement4 on private property). To implement this alternative w i t h  Croft 
State Park, no permits or waivers are anticipated arad there should be no need for easements, right-of- 
way agreements, or zoning variances. However, permits and/or approvals may be required if it 
becomes necessary to transport OE offsite for disposal 



6.5.2.2.1 Approval and coordination with private property owners will be required in some W U s .  
RUG must be obtained; however, the need for easements, rights-of-way, and Ulning variances is not 

expected. 

6.5.2.3 Availability of Service and Materials 

The s p e d  equipment, skill, personnel, aad technology associated with this alternative would include 
geophysical investigation, site clearing, and OE training. Proper safety precautions must be 

implemented to prevent w a i a e d  personnel from handling these materials. 

6.5.2.4 Local Government Acceptance 

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

6.5.2.5 Community Acceptance 

It is anticipated that this alternative will be well-received by the Id community, since it represents 
the highest proposed level of OE remov,al and should result in the greatest overall protection to the 
public. However; some local citizens may be concerned that the alternative will result in unnecessary 

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

damage to local property or habitat. 

6.5.3 Cost 

The cost estimates (Appendix G) include site preparation and clearing, surveying and QC, geophysical 
investigation, excavation of anomalies, removal and disposal of OE, mobilizatioddemobilization, a d  
sign posting. 

6.5.3.1 The estimated density of OEs that would be discovered and would require disposalldetonation 
is based on the best information available from the EElCA sampling efforts. The estimated costs to 
complete the tasks indicated are based on QST’s experience in completing similar projects, discussions 
with EOD-trahed personnel, aml lmowledge of the site. The vegetation, topography, and site access 

may vary within the OOUs. Unit costs are assumed to be the average costs across the entire OOU. 

6.5.3.2 The educationhformation program is applicable to all OOUs within the former CCATF. The 
educatiodinfomtion program is considered part of the costs for implementing Alternative 4 and must 
be added to the costs presented. 
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7.0 Comparative AnaIysis of Risk Reduction Alternatives 

Section 6.0 presented and evaluated four aiternatives. This section presents a comparative analysis of 
these alternatives for OOU10, OOUI 1, and OOU12. 

7.0.1 QST performed a risk analysis based on the results of the W C A  investigation, using OECm 

(as developed by Quantitech). The results of this analysis have teen used to assist in comparing the 
risk reduction ahernatives for each OOU. Refer to Section 3.6 for additional information related to the 

OECert analysis. 

7.1 Risk Reduction Analysis - OOUlO 

OOUIO includes 210 acres of Croft State Park where ORs was fourad during the Phase I1 EElCA 
investigation. OOUlO is subdivided into four sectors (OOUIOA, OOUlOB, OOUIOC, a d  OOUIOD), 

all within the park area and administered by the South Carolina Parks D q m e n t .  The EEKA 
sampling indicated that the entire OOU contains significant amounts of ORs, much of which is 
indicative of high order detonations. Practice rounds found during the investigation may also contain 
small charges which could create a hazard to someone finding the item and mishading it. All 

fragments of ordnance items found were less than 20 inches deep, with most items less that 1 ft below 
grade. For additional information related to OOUlO refer to Section 3.2.3. 

7.1.1 Effeciiveness 

7,l.Ll Overall -on of Public Heatth and the Environment 

w e  1. No Furfher A c w ,  provides 110 additional risk reduction. The potential contaminants 
remain in place and here is no risk reduction of ordnance exposure. 

. .  
7.1.1.1,l J , would minimize the likelihood that members of the 
public would W e  OE that they might observe within this OOU during outdoor recreational 
activities. Education could be accomplished by holding public meetings and presenting printed material 
to visitors and members of the public. Tbis education prt>cess would be most effectively implemented 
for the entire park rather than by OOUs. 

7.1.1.1.2 Erecting security fence around all segments of the OOU would reduce the exposure 
potential by restricting access. However, with the sectors of OOUlO scattered throughout the park and 

some of the park areas still uninvestigated or undefined as a part of any OOU, the overall effectiveness 



of fencing around only the sectors of OOUlO is limited. Sign posting at specific areas would 

effectively reinforce warnings abut risk of exposure to OE. 

7.1.1.1.3 The protection level provided by Alternative 2 is expected to be higher than Alternative 1 

because of notification of potential visitors to the dangers of ordnance (with education programs and 
signage). As with Alternative 1, this alternative leaves contaminants in piace and provides little 
increased protection to the public and the environment. 

7.1.1.1.4 w v e  3. &&&kamU , would be effective in removing those OE i t ems that are 
most likely to be encountered by the public. Surface clearance, however, would not remove all OE 

that could potentially be present. Subsurface OE, if present, would remain. As such, limited protection 
would be provided for intrusive activities that may occur within this Unit. 

7.1.1.1.5 Alternative 3 would increase the protection provided to the public and the environment (as 
compared to Alternatives 1 and 2) because a selective OE removal action would be implemented with 

this alternative. 

7.1.1.1.6 Witbin OOUIO, Alternative 3 would provide significant protection to the public and 
environment since there is some control over the intrusive activities that are allowed within the park 
area and the only intrusive activities currently planned for OOU10 are associated with hdmg and 
camping. 

7.1.1.1.7 m v e  4. P-e for Use , would reduce the risk of direct contact with OE, unless 

intrusive activities are initiated M o w  the depth cleared. Although Alternative 4 would provide the 
most effective overall protection of public ad the environment, this increased risk reduction is small 

when compared with the reduction provided by Alternative 3. 

7.1.1.2 Long-Tern M d v e n e s  arid Pennrmeence 

7.1.1.2.1 WVP: 1. No 
alternative would have no impact on long-term effectiveness and permanence. 

* , implements no action at the site. Therefore, this 

, would reduce the possibility of exposure to the 7.1.1.2.2 =ve7. 7 
contaminants and would be effective if it is maintained through peridic evaluation a d  reinforcement. 
However, liability and risk would persist h a u s e  the potential contaminants would not be destroyed 

and would remain in place. In OOU10, the long-term effectiveness and permarmence would depend on 
the effectiveness and permanence of the education program initiated within the park. 

. .  
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7.1.1.2.3 M v e  3.- , would be an effective means of reducing exposure to 

members of the public who are not engaged in intrusive activities. In OOU10, this alternative would 
provide a relatively permanent solution to protect the public engaged in aon a i v e  activities, but 

would have no permanent effect on buried ordnance. It would provide limited protection for activities 
such as building construCtion. In OOU10, there is some control over the activities of park Visitors, 
however, some public intrusive activity is anticipated by campers, bikers, a d  other visitors to the 

park. Camping outside of designated campgrounds is illegal, but this does not prevent casual camping 
in areas bidden from park personnel. 

7.1.1.2.4 W v e  4. C l e m  for Use , would provide an effective and prmanmt means of 
reducing the potential for exposure to OE. Jmplementing this alternative would be effective and 
permanent, unless intntsive activities are initiated below the depth cleared. 

7.1.1.2.5 Significant quantities of ORs was detected in OOUlO during the EWCA sampling effort. 
ORS was removed from the surface and subsurface of the grids investigated. However, other areas not 
investigated within OOUlO may also contain potentially significant quantities of OE. The long-term 
effectiveness of Alternative 3 as compared with Alternative 4 would be a function of the future use of 
the area. 

7.1.1.3 Reduction of MTV 

The MTV of the potential OE contamination would remain unchanged with implementation of 
Alternatives 1 or 2. 

7J.1.3.1 Alux&vp: 3. Su&cp %xazxe , would reduce the volume of contaminants within the 

OOU. OE discovered on the surface would be removed or destroyed under this alternative. However, 

any subsurface OE would remain; therefore, the MTV of the buried contaminants would remain 
unchanged. According to results of the OECert analysis, the total numkr of antlual exposures is 
expected to be significantly reduced with implementation of this alternative. In OOUlOB. OOU1OC, 
and OOUIOD, no exposures are expected (for both the high density and low density exposure) if 
surface clearance is completed. In OOU 1OA the turmber of expected annual exposures is reduced from 
37,973 to 807 percent using the high density estimate (refer to Table 3-5). 

7.1.1.3.2 Alternative 4. C l e  , would significantly reduce the volume of the potential 

contaminants. According to results of the OECert analysis, the total number of annual exposures is 
expected to be sigmficantty reduced with implementation of this alternative. If OOUlO is cleared tn a 

depth of 4 ft. no expsures are expected. If cleared to a depth of 1 ft, the expected exposures are zero 

for OOUlOB, OOUlOC, and OOUlOD. Within OOU10A. the expected exposures are reduced from 



a 

37,973 to 137, using the high density e s t h k ,  or from 409 to 70, using the low density eshate  (refer 
to Table 3-5). 

7.1.1.4 Sbort-Term Effect During Implementation 

For Alternative 1, no action would be implemented. No risks are asmhted with the safety of workers 
during the implementation period. 

, minimal safety concerns would be associated with 7.1.1.4.1 For M v e  2. 

the potential for exposure of workers to UXO while posting signs or erecting fencing. No risk would 
be expected for the affected cofnmunity and no adverse environmental impacts should result from this 

alternative. 

. .  

7.1.1.4.2 For W v e  3. S- , safety concerns would be primarily associated with 

the potential for exposure by UXO specialists durhg surface clearance. The degree of exposure risk 
would vary depending on the clearing and ioSpection activities of different areas within the OOU. In 
OOW10, the potential would exist for exposure to workers to OE; however, little risk would be 
expected to the affected community. However, the community could k affected by noise or restricted 

access during implementation. 

7.1.1.4.3 Alternative 4. C- , has the greatest potential for ordnance exposure during 

UXO clearance and removal activities. However, this exposure would be limited to workers who have 

been trained in handling and disposing of OE. There is a potential for the community to be affected (by 
noise or restricted access) during the implementation of this alternative. 

7.1.1.5 Compliance with ARARs 

For all alternatives, no chemical-specific ARARs are associated with OE. The action-spec [ic ARARs 

potentially applicable to Alternatives 2, 3, and 4 include excavation, protection of endangered species 
and worker safety (Table 3-3). The location-specific ARARs potentially applicable to OOU10 would 

be complied with during implementation of any alternative. 

7-12 Implementability 

7.1.2.1 Terhnical Feasibility 

involves m action at the site. 

7 4  
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, would be technically feasible and implementable. The 7.1.2.1.1 w i v e  2. 

education and public information portion of this alternative would be easily implemented. Sign posting 

and fencing would also be technically feasible; however, in some areas (with heavy vegetative cover 
and limited access) feme construction would be difficult. 

. -  

7.1.2.1.2 M v e  3. 

would be required during implementation of ali facets of the Surface Clearance alternative. 
, would be technically feasible. EOD-trained personnel 

7.1.2.1.3 -e 4. Cl- , would be technidly feasible. EOD-trained personnel 
must be used during implementation of all the facets of the Clearance for Use alternative. 

7.1.2.2 Administrative Feasl'bility 

-he 1 is administratively feasible. 

, public education and the selective posting of signs 7.1.2.2.1 For -2,Instttutlonal ClQllffPls 

would be administratively feasible. However, erecting fencing around the sectors of OOUlO may not 

be administratively feasible, since it would permanently restrict public access to many areas currently 
used by the public. 

. .  

7.1.2.2.2 m v e  3. S- , would be adminimatively feasible at OOU10. However, 

excessive vegetation clearance would likely be received with reluctance. 

7.1.2.2.3 
excessive vegetation clearance would likely be received with considerable reluctance. 

for Usg , would be administratively feasible at OOU10. However, 

7.1.2.3 Availability of Services and Materials 

m i v e  1 requires no services or materials. 

. .  
7.1.2.3.1 The services and materials required to implement 

readily available. However, during installation of fencing and sign posts, EOD-trained personael 
would k required to clear the area. 

. are 

7.1.2.3.2 For 

geophysical investigation. land clearing, and EOD !raining. 

, special equipment, skills, personnel, and ttchnology include 
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7.1.2.3.3 For al l  alternatives, special skills, equipment, and personnel would be needed if buried 
ordnance is discovered and must be detonated or disposed of. The proper safety prscautions would 
need to be implemented to prevent untrained personnel from handling these materials. 

7.1.2.4 Local Government Acceptance 

The need for local government acceptance is not anticipated for m. 

7.L2.4.1 F o r m  * , no state permits are anticipated. However, state acceptance of fencing of 
Croft State fark (or portions of the park) would be doubtful. Fencing would likely restrict public 
access to an unacceptable degree. 

7.1.2.4.2 For M v e s  3 and4 , no state permits are anticipated. However, state acceptance of 
extensive vegetation clearance would be questionable. State acceptance m a y  also be needed if 
endangered species or archaeologically significant items are encountered. Close coordination with the 
South Carolina Parks Department will be necessary. There are archaeologically sensitive areas lucak 

in OOUIOA. 

7.1.2.5 C o r n m e  Acceptance 

The community may express concern regarding 
the public and the evidence of OE contamination. 

' , due to the accessibility of OOUlO to 

7.1.2.5.1 For AlternatlveZ ' , it is expected that the community wwld accept education and sign 

posting at OOUlO or other locations within Croft State Park. However, restriction of access to lands 
by erecting fencing at OOUlO would be met with opposition by the public. 

7.1.2.52 W v e s  3 and 4 could be received with some resistance by the immediate commuaify, 

since it will temporarily restrict community activities and could require excessive vegetation clearance 

in OOUlO during implementation. However, the community should view favorably the potential risk 
reduction attained through implementation of these alternatives. 

7.1.3 co!d 

Alternative 1 incurs no cost and is therefore the least expensive of the four alternatives. Alternatives 2, 

3 and 4 each incur increasing costs, beginning with Alternative 2. 



7.1.3.1 The total estimated cost to implement the educatiodinfomtion portion of Alternatives 2, 3, 
or 4 is $25,M30 to $5O,ooO. This encompasses all OOUs and cannot effectively be divided among the 
individual OOUs. To maintain the program, an estimated $2,500 to $5,000 per year is required. 

7.1.3.2 The total estimated costs to implement Alternatives 2 , 3  and 4 are $545,000, $745,000, and 
$3,210,000, respectively, and in addition, the Educatiodhfmtion Program cost. All asmptiom 
used in the cost estimates are stated in Appendix G. 

7.2 Risk Reduction Analysis - OOUll 

OOUll includes 87 acres outside of Croft State Park where ORs was found during the Phase II 
EElCA investigation. OOU11 is suMivided into four sectors {OOUllA, OOUllB, OOUllC, and 
OOU1 lD), all outside of the park on privately owned or commercial properties. The EElCA sampling 
indicated that the entire OOU contab significant amounts of ORs, much of which is S c a t h e  of high 
order detonations. Practice rounds found during the investigation may also contain small charges which 
could create a hamd to someone firading the item and mishandling it. All fragments of ordnance items 

found were less than u3 inches deep, with most items less hat  1 ft below grade. For additional 
information related to OOU11 refer to Section 3.2.4. 

7.2.0.1 Although all of OOUll is privately owned, OOU11D is Unique in its land use. OUU11D is 
currently king used as a golf course and the vast majority of the intrusive activities that are likely to 
occur h this area have been completed. Also, due to its usage as a golf course, 00U11D is visited by 
a greater number of people and the likelihood of exposure to OE is much greater (if OE exists on the 

F O P e r t Y ) .  

7.2.1 EfFectivenm 

7.2.1.1 OveraH Rotection of Public Health and the Environment 

, provides 110 additional risk reduction. The potential contaminants 
remain in place and there is no risk reduction of ordnance exposure. 

, would minimize the likelihood that members of the 7.2.1,l.l Aheualive7. 
public would handle OE that they might observe within this OOU. However, the public is generally 
aware of the previous activities that were coraducted at the former CCATF, and therefore the 

protection provided by implementa~on of this alternative is limited. Education could be accomphhed 

by holding public meetings and presenting printbd material to residents and members of the public. 

. .  



This education process would be most effectively implemented for the entire area rather than by 
oous. 

7.2.1.1.2 Erecting security fence around all segments of the OOU would reduce the exposure 

potential by restricting access. However, with the sectors of OOU11 mared throughout the area and 
some areas still uninvestigated or undefiaed as a part of any OOU, the overall effectiveness of fencing 
around only the sectors of OOUl 1 is limited. Additionally, fencing private property provides some 

protection to the general public, but provides no additional protection to the private property owner. 
Sign posting at specific areas would effectively reinforce warnings about risk of exposure to OE. 

7.2.1.1.3 Although fencing will provide some overall protection of public health and the environment, 
it is not likely to be a viable option on a semi-private golf course or on private p~operties (refer to 

paragraph 7.2.2.2.1). 

7.2.1.1.4 The protection level provided by Alternative 2 is expected co be higher than Alternative 1 

because of notification of the public to the dangers of ordnance (with education programs and signage). 

As with Alternative 1, this alternative leaves c o n t a m h t s  in place and provides little increased 
protection to the public and the environment. 

7.2.1.13 Alternati-aCurfaceg , would be effective in removing those OE items that are 

most likely to be encountered by the public. Surface clearance, however, would not remove all OE 
that could potentiaily be present. Subsurface OE, if present, would remain. As such, limited protection 
would be provided for intrusive activities that may occur within this unit. 

7.2.1.1.6 Within OOUll, Alternative 3 would provide protection to the public and environment; 

however there is limited control over the intrusive activities that are allowed. Therefore, the overall 

protection of public health and the environment would be predicated upon the amount of h s i v e  
activities that art implemented after completion of the alternative. 

7.2.1.1.7 Alternative 3 would increase the protection provided to the public and the environment (as 
compared to Alternatives 1 and 2) because a selective OE removal action would be implemented with 

this alternative. 

7.2.1.1.8 Alternative 4. C- , would reduce the risk of direct contact with OE, unless 

intrusive activities are initiated below the depth cleared. Alternative 4 would provide the most effective 
overall protection of public and the environment. 

7.2.1.1.9 The anticipated intrusive activities vary within OOUf 1. h OOUllA, OOU113, and 
OOUI lC, QST was not made aware of any development plans. However, that does not rule out future 
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intrusive activities. OOUl ID is currently being used as a golf course and the vast majority of the 
intrusive activities that are likely to occur in this area have been completed. Wooded areas a d  other 

previously undeveloped areas within the golf course may contain significant contamination and should 
be the focus of any risk reduction activities in OOUZ ID. 

7.2.1.2 Long-Term Effectiveness and Permaaence 

7.2.1.2.1 Alternative 1. &I 
alternative would have no impact on long-term effectiveness and permanence. 

' 
, implements no action at the site. Therefore, this 

, would reduce the possibility of exposure to the 
. I  7.2.1.2.2 

contaminants and would be effective if it is maintained through periodic evaluation and reinforcement. 
However, liabliry and risk would persist because the potential contaminants would not be destroyed 

and would remain in place. in OOUI 1, the long-term effectiveness and permanence would depend on 
the effectiveness and permanence of the education program. 

7.2.1.2.3 

members of the public who are not engaged in intrusive activities. In OOU11, this alternative would 

provide a relatively permanent solution to protect the public engaged in non intrusive activities, but 

would have no permanent effect on buried ordnance. It would provide limited protection for activities 

such as building or pool construction. In OOU11, there is no conmol over the activities of the residents 
and some intrusive activity should be anticipated. 

, would be an effective means of reducing exposure to 

7.2.1.2.4 

reducing the potential for exposure to OE. Implementing this alternative would lx effective and 
permanent, unless intrusive activities are initiated below the depth cleared. 

4. Clearance for l,hg , would provide an effective and permanent means of 

7.2.1.2.5 In OOU11 significant quantities of ORs were detected durrng the EElCA sampling effort. 
ORs was removed From the surface and subsurface of the grids investigated. However, other areas not 
investigated within OOUl 1 may also contain potentially s i p f h n t  quantities of OE. The long-term 
effectiveness of Alternative 3 as compared with Alternative 4 would be a function of the anticipated 
future use of the area. Anticipated fume use of OOUllA, 0 0 U l l B ,  and OOUllC is unknown. 

OOUl 1D is currently being used as a golf course, with no plans for use as anything other than a golf 
course. 

7.2.1.3 Reduction of MTV 

The MTV of the potential OE contamination would remain unchanged With implementation of 
Alternatives 1 or 2. 



a 

7.2.1.3.1 w i v e  3. SurfaceQearance , would reduce the volume of contaminants within the 
OOU. OE discovered on the surface would be removed or destroyed under this alternative. However, 
any subsurface OE would remain; therefore, the MTV of the buried contaminants would remain 
Unchangd. According to the results of the OECen analysis, the total number of annual exposures is 

expected to be reduced to zero within OOU11A and OOU11B. However, within OOU11C and 
OOUl 1D the m m k r  of expected annual exposures is reduced by only 1 to 2 percent (using the high 
density exposure estimate) (refer to Table 3-5). 

7.2.1.3.2 
contaminants. According to the results of the 0ECe1.r analysis, the totaI number of anuual exposures is 
expected to be significantly reduced with implementation of this alterative. If OOU11 is cleared to a 
depth of 4 Ft, no exposures are expected. If cleared to a depth of 1 ft, tbe expected exposures are 

reduced to zero within OOUlfA and 00U11B and are reduced by 82 to 83 percent within OOUllC 
and OOU11D (using the high density exposure estimate) (refer to Table 3-5). 

for Up , would sigmfmntly reduce the volume of the potential 

7.2.1.3.3 The volume of potential contaminants have probably already been reduced in OOUllD 

during construction of the golf course. However, the fact that one piece of ORs was discovered during 

the Phase I1 investigations indicates that further volume reduction is likely during implementation of 
Alternatives 3 or 4. It is anticipated that most volume reduction would be concenmated in developed 
portions of the golf course. 

7.2.1.3.4 In OOUllA, OOUllB, and OOU11C little development has occurred. OOUllA is 
presently forested, OOUllB is used for grazing,  and OOU11C is mostly wooded. Reduction in the 
volume of OE is likely with implementation of Alternatives 3 or 4. 

7.2.1.4 Short-Term Effect During Implementation 

For Alternative 1, no action would be implemented. No risks are assdated with the safety of workers 
during the implementation period. 

, minimal safety concerns would ?R aswiated with 7.2.1.4.1 For -1 Cqp6sp1s 

the potential for exposure of workers to UXO wme posting signs or erecting fencing. No risk would 

be expected for the affected community aad IK) adverse environmental impacts should result from this 
alternative. 

I .  

7.2.1.4.2 For -e 3. S- , safety concern would k primarily associated with 

the potential for exposure by UXO specialists during surface clearance. The degree of exposure risk 
would vary depeadi on the clearing and inspection activities of different areas within the OOU. In 
OOUl1, the potential would exist for exposure to workers to OE; however, little risk would be 

7-10 QST Envirarvnmd Inc. 



I 

e 

expected to the affected community. However, the community could be affected by noise or restricted 

access during implementation. 

7.2.1.4.3 u v e  4. Clearance for 

UXO clearance and removal activities. However, this exposure would be limited to workers who have 

been trained in handling and disposing of OE. There is a potential for the community to be affected (by 

noise or restricted access) during the implementation of this alternative. 

, has the greatest potential for ordnance exposure during 

7.2.1.5 Compliance with ARARS 

For all alternatives, no chemical-specific ARARS are associated with OE. The action-specific ARARs 

potentially applicable to Alternatives 2, 3, and 4 include excavation, protection of endangered species 
and worker safety (Table 3-3). The location-specific ARARs potentially applicable to OOU11 would 

be complied with during implementation of any alternative. 

7.2.2 Implementability 

7.2.2.1 Technical Fedbllity 

Alternative 1 involves no action at the site. 

, would be technically feasible. Sign posting and the 7.2.2.1.1 m e  2. 
education and public information portion of this alternative would be easily implemented. Fencing 
would also lx technically feasible; however, in some areas (with heavy vegetative cover and limited 
access) fence construction would be difficult and, as discussed in paragraph 7.2.2.2. f , fencing of the 

golf course and private properties is not administratively feasible. 

. .  

7.2.2.1.2 

would be required during implementation of all facets of the surface removal alternative. 

, would be technically feasible. EOD-trained personnel 

7.2.2.1.3 w v e  4. Clearance for I J&e , wwld be tecboically feasible. €OD-aained personnel 
must be used during implementation of all the facets of the clearance for use alternative. 

7.2.2.2 Admhistrative Feasibility 

Alternative 1 is administratively feasible. 

, public education would be admimtratively I .  

7.2.2.2.1 For Alternative 
feasible. However, posting of signs would be administratively very difficult. Residents would be 



reluctant to accept signs that couid potentially lower their property value or ability to sell their 

property. Restricting access or erecting fencing around the sectors of OOU11 or around the entire area 
would not be possible on these privately-owned properties. 

7.2.2.2.2 -m 1 

some degree of administrative difficulty due to the fact that private owners are hvolved and 
implementing these alternatives will impact the activities currently being performed within OOUll. 
Disruption of public access is short-lived with these alternatives; however, vegetation clearhg 
operations, excavations, aad detonationldisposal of ordnance will not be accepted without reluctance. It 
is unlikely that the golfers or golf course owners (OOU11D) wU be receptive to any appreciable 
disruption of their activities. 

, would be met with 

7.2.2.3 Availability of S d c s  and Materials 

Aiternative 1 requires no services or materds. 

7.2.2.3.1 The services and materials required to implement Alternative 2 (Institutional Controls) are 
readily wallable. However, during installation of fencing and sign posts, EOD-trained personnel 
would be requked to clear the area. 

7.Z2.3.2 For Alternatives 3 and 4, special equipment. skills, personnel, and technology include 
geophysical investigation, land clearing, and EOD training. 

7.2.2.3.3 For all alternatives, special skills, equipment, and personnel would be needed if buried 

ordnance iS discovered and must be detonated or disposed of. The proper safety precautions would 

need to be implemented to prevent untrained personnel from handling these materials. 

7.2.2.4 Local Government Acceptance 

The need for local government acceptance is not anticipated for Alternative 1. 

7.2.2.4.1 For Alternative 2, no state permits are anticipated. 

7.2.2.4.2 For Alternatives 3 and 4, no state permits are anticipated. However, state acceptance may 
also be needed if endangered species or archaeologically slgnifiwu items are emmered. 

~ 
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7.2.2.5 Community Acceptmce 

The community may express concerns regarding Alternative 1, due to the accessibility of OOU11 to 
the public @articularly at tbe golf course) and the evidence of OE contamination. 

7.2.2.5.1 For Alternative 2, it is expected that the community would accept education. However, sign 

posting or restriction of access to lands by erecting fencing at OOU11 would not be acceptable. 

7.2.2S.2 Although the community should view favorably the potential risk reduction attained through 
implementation of these alternatives, Alternatives 3 and 4 could be received with some resistance by 
the immediate community, since it will temporarily restrict community activities (particularly at the 

golf course) and could require excessive vegetation clearance in OOU11 during implementation. The 
private property owners that are directty affected within OOU11 are the most likely members of the 
community to resist implementation. 

7.2.3 Cost 

Alternative 1 hcurs no cost and is therefore the least expensive of the four alternatives. Alternatives 2, 
3, and 4 each hcur additional costs. 

7.2.3.1 The total estimated cost to implement the educatiqnlhfonnation portion of Alternatives 2, 3, 

or 4 is $25,000 to $50,000. This encompasses dl OOUs and cannot effectively lx divided among the 

individual OOUs. To maintain the program, an estimated $2,500 to $5,OO0 per year is required. 

7.2.3.2 T h e  total estimated costs to implement Alternatives 2, 3, and 4 are $430,000, $275,000, and 

$7 18 ,OOO, respectively, and in addition, the EducatiodInformation Program cost. All assumptions 
used in the cost estimates are stated in Appendix G. 

7.2.3.3 Please note that in OOU11, the estimated cost to implement Alternative 2, Institutional 
Controls (including fencing), is greater than the cost to complete a surface clearance, Alternative 3. 
Although the cost to implement Alternative 3 usually exceeds the cost to install fencing and s i e g e  at 
RJDS, within OOU11 this is not the case. Reasons for this include: 

The fencing estimate is based upon consmcting fencing around the perimeter of each OOW, 
which in OOUf 1 includes four individual unattached sectors. As compared with the acreage 
within OOUI 1, the perimeter around the individual sectors is propodonally larger than if 
the OOU was comprised of only one sector. 

Half of OOU11D will not be cleared or investigated, thus reducing the Alternative 3 cost 

without affecting the Alternative 2 costs. 



7.3 Risk Reduction Analysis - OOU12 

OOU 12 includes 94 acres outside of Croft State Park where UXOs were found during the Phase I1 
EEKA investigation. OOU12 iS subdivided into two sectors (00U12A and OOU12B). both outside of 
the park on privately owned and urmdeveloped properties. The EEKA sarnphng indicated that the entire 
OOU conrains significant amounts of UXO and ORS. Much of the ORs is indicative of high order 

detonations. Practice rounds found during the investigation may also contain small charges which could 
create a hazard to someone fmhg the item and mishandling it. AU fragments of ordnance items found 
were less than 21-inches deep in 00U12A arad 4-bhes at OOU12B. Most items were found less that 

1 ft below grade. For additional information related to OOU11 refer to Section 3.2.5. 

7.3.0.1 Due to the fact that both UXO and ORs iadicative of high order detonations were found in 
OOU12, a high level of potential risk exists. 

7.3.1 Effectiveness 

7.3J.1 Overall Protection of Public Health and tbe Environment 

Alternative 1, No Further Action, provides no additional risk reduction. The potential contaminants 
remain in place and there is no risk reduction of ordnance exposure. 

7.3.1.1.1 Alternative 2, Institutional Controis. would minimize the likelihood that members of the 

public would handle OE that they might observe within OOU12. However, the public is generally 
aware of the previous activities that were conducted at the former CCATF, and therefore the 
protection provided by implementation of this alternative is limited. Education could be accomplished 

by holding public meetings aad presenting printed material to residents and members of the public. 
This education process would be most effectively implemented for the entire area rather than by 
oous 4 

7.3J.1.2 Erecting security fence around all segments of the OOU would reduce the exposure 
potential by restricting access. However, with the sectors of OOU12 scattered throughout the area and 
some areas stili uninvestigated or undefined as a part of any OOU, the overall effectiveness of fencing 
around only the sectors of OOU12 is limited. Additionally, fending of private property provides some 

protection to the general public, but provides no additional protection to the private property owner, 
Sign posting at specific areas would effectively reinforce warnings about risk of exposure to OE. 

7.3.1.1,3 Although fencing wilI provide some overall protection of public health and the environment. 
it is not likely to be a viable option on private properties. 
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7.3.1.1.4 The protection level provided by Alternative 2 is expected to be higher than Alternative 1 

because of notification of the public to the dangers of ordnance (with education programs and signage). 
As with Alternative 1, this alternative leaves contarninants in place and provides little increased 
protection to the public artd the environment. 

7.3.1.1.5 Alternative 3, Surface Clearance, would be effective in removing those OE items that are 

most likely to be encountered by the public. Surface clearance, however, would not remove all OE 
that could potentially be present. Subsurface OE, if present, would remain. As such, rimited 

protection would be provided for hirusive activities that may occur within this unit. 

7.3.1.1.6 Within OOU12, Ahemative 3 would provide protection to the public arad environment; 

however, there is limited control over tbe inmsive activities that are allowed. Therefore, the overall 

protection of public health and the environment would k predicated upon the amount of h s i v e  

activities that are implemented after completion of the alternative. 

7.3.1.1.7 Alternative 3 would increase the protection provided to the public and the environment (as 

compared to Alternatives 1 and 2) because a selective OE removal action would be implemented with 
this alternative. 

7.3.1.1.8 Alternative 4, Clearance for Use, would reduce the risk of direct contact with OE, unless 

intrusive activities are initiated below the depth cieared. Alternative 4 would provide the most effective 

overall protection of pubiic and the envhoment. 

7.3.1.1.9 The anticipated intrusive activities within OOU12 are unknown. The properties are 

currently undeveloped and QST was not made aware of any development plans. However, that does 

not rule aut future intrusive activities. Although a significant portion of the OE lies near the surface, 
implementation of Alternative 4 provides the best overall protection to public hedth and the 

environment where development is expected. 

7.3.1.1.10 The high level of potential risk associated with the ordnance that was found, combined 
with the ready accessibility to this private property makes it particularly impxtant to reduce the risk 
and to provide the best overall protection to the public health and the environment in OOU12. 

7.3.1.2 Long-Term Effectivenm and Fermanerrce 

7.3.1.2.1 Alternative 1, No Further Action, implements no action at the site. Therefore, this 
alternative would have no impact on long-term effectiveness and permanence. 



7.3.1.2.2 Alternative 2 (Institutional Controls) would reduce the possibility of exposure to the 

contaminants a d  would be effective if it is maintained through peridic evaluation and reinforcement. 
However, liability and risk would persist because the potential contaminants would not be destroyed 

and would remain in place. In OOU12, the long-term effectiveness and permanence would depend on 

the effectiveness and permanence of the education program. 

7.3.1.2.3 Alternative 3, Surface Clearance, would be an effective means of reducing exposure to 
members of the public who are not engaged in intrusive activities. In OOU12, this alternative would 
provide a relatively permanent solution to protect the public engaged in non intrusive activities, but 

would have no permanent effect on buried ordnance. It would provide limited protection for activities 

such as building or pool construction. In OOU12. there is no control over the activities of the residents 
and some inmsive activity is possible. 

7.3.1.2.4 Alternative 4, Clearance for Use, would provide an effective and permanent means of 
reducing the potential for exposure to OE. Implementing this alternative would be effective and 
gemanent, unless intrusive activities are initiated below the depth cleared. 

7.3.1,2.5 In OOU12 significant quantities of UXO and ORS was detected during the EEKA sampling 

effort. UXO and ORs was removed from the surface and subsurface of the grids investigated. 
However, other areas not investigated within OOU12 may also contain potentially sqpuficant quantities 

of OE. (QST could not obtain permission for clearance prior to commencement of operations in many 
area withm OOU12). The long-term effectiveness of Alternative 3 as compared with Alternative 4 

would be a function of the anticipated future use of 00U12A and 00U12B. 

7.3.1.3 Reduction of MTV 

The MTV of the potential OE contamination would remain unchanged with implementation of 
Alternatives 1 or 2. 

I 

7.3.1.3.1 
OOU. OE discovered on the surface would be removed or destroyed under this alternative. However, 
any subsurface OE would remain; therefore, the MTV of the buried contaminants would remain 
unchanged. According to results of the OECert analysis, with implementation of this alternative, the 
total numlxr of annual exposures is expected to be reduced to zero with 00U12B. However, with 
OOU12A. the number of expected annual exposures is reduced by only 40 percent (us@ the bigh 
density exposure estimate) (refer to Table 3-5). 

, would reduce the volume of contaminants within the 

7.3.1.3.2 A&na$ive 4. C- , would significantly reduce tbe volume of the potential 

contaminants. Accordmg to results of the OECert analysis, the total number of anrmal exposures is 
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expected to be significantly reduced with implementation of this alternative. If OOU12 is cleared to a 

depth of 4 ft, no expsures are expected. If cleared to a depth of I ft, the expected exposures are 

reduced to zero with OOU12B and are reduced by 90 percent (from 10,473,164 exposures to 

1,084,162 exposures} within OOU12A (using the high density exposure e h t e )  (refer to Table 3-5). 

7.3.1.3J In OOUl2 no development has occurred. Reduction in the volume of OE is likely with 

implementation of Alternatives 3 or 4, although a more significant reduction can be expected with 

implementation of Alternative 4. 

7.3.1.4 Short-Term Effect Duriug Implementation 

For Alternative 1, no action would be implemented. No risks are associated with the safety of workers 
during the implementation period. 

7.3.1.4.1 For Alternative 2, Institutional Controls, minimal safety concerns would be associated with 

the potential for exposure of workers to UXO while posting signs or erecting fencing. No risk would 

be expected for the affected community and no adverse environmental impacts &odd result from this 
alternative. 

7.3.1,4.2 For Alternative 3, Surface Clearance, safety concerns would be primarily associated With 

the potential for exposure by UXO specialists during surface clearance. The degree of exposure risk 
would vary depe- on the clearing and inspection activities of different areas within the OOU. In 
OOU12, the potential would exist for exposure to workers to OE; however, little risk would be 

expected to the affected community. However, the community could be affected by noise or restricted 

access during implementation. 

7.3.1.4.3 Alternative 4, Clearance for Use, has the greatest potential for ordnance exposure during 
UXO clearance and removal activities. However, this exposure would be limited to workers who have 

been trained in handhg and disposing of OE. There is a potential for the community to be affected (by 
noise or restricted access) during the implementation of tbis alternative. 

7.3J.5 Compliance with ARAIRS 

For all alternatives, no chemical-specific ARARs are associated with OE. The action-specific ARARs 

potentially applicable to Alternatives 2, 3, arad 4 include excavation, protection of endangered species 
and worker safety (Table 3-3). The location-specific ARARs potentially applicable to OOU12 would 

be complied with dUriag implementation of any alternative. 



7.3.2 Implementability 

7.3.2.1 Technical Feasibility 

Alternative 1 involves no action at the site. 

7.3.2.1.1 Alternative 2, Institutional Conmols, would be technically feasible and impltmentable. Sign 
posting aad the education and public information portion of this alternative would be easily 
implemented. Fencing would also be technically feasible; however, in some artas (with heavy 

vegetative cover and limited access) fence construction would be difficult and. as discussed in 
paragraph 7.3.2.2.1, fencing of private properties and restricting access to these properties is not 
administratively feasible. 

7.3.2.1.2 Altemative 3, Surface Clearance, would be technically feasible. EOD-trained personnel 
would be required during implementation of all facets of the surface removal alternative. 

7.3.2.1.3 Alternative 4. Clearance for Use, w d d  be technically feasible. EOD-trained personnel 
must be used during implementation of all the facets of the Clearance for Use alternative. 

7.3.2.2 Admidstrathe Femsibility 

Alternative 1 is administratively feasible. 

7.3.2.2.1 For Alternative 2, Institutional Comols, public education would be administratively 

feasible. However, posting of signs would k administratively very difficult. Property owners and 
neighbors would be reluctant to accept signs that could potentially lower their property value or ability 
to sell their property. Restricting access or erecting fencing around the sectors of WU12 or around 

the entire area would not be possible on these privatelymed properties. 

7.3.2.2.2 Alternative 3, Surface Clearance, and Alternative 4, Clearance for Use, would be met with 
some degree of administrative difficulty due to the fact that the land within OOU12 is privately owned. 

QST had difficulty obtaining ROES to investigate many of the areas within OOU12 and, although 

disruption of public access and impact to the property is lkely to k short-lived with these alternatives, 
implementation of these alternatives are expected to be administratively difficult. Vegetation clearing 
operations, excavations, and detonatiodldisposal of ordnance will not be accepted without reluctance. 

7.3.2.3 AvailabEty of S e m k a  and Materials 

Alternative 1 requires no services or materials. 
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7.3.2.3.1 The services and materials required to implement Alternative 2 (Institutional Controls) are 
readily available. However, during installation of fencing and sign posts, EOD-trained personnel 
would be required to clear the area. 

7.3.2.3.2 For Alternatives 3 and 4, special equipment, skills, personnel, and technology include 
geophysical investigation, land clearing, and EOD training. 

7.3.2.3.3 For all alternatives, special skills, equipment, and personnel would bt needed if buried 
ordnance is discovered ami must be detonated or disposed of. The proper safety precautions would 

need to be implemented to prevent unmahed personnel from handling these materials. 

7.3.2.4 Local Government Acceptance 

The need for local government acceptance is not anticipated for Alternative 1. 

7.3.2.4.1 For Alternative 2, no state permits are anticipated. 

7.3.2.4.2 For Alternatives 3 and 4, no state permits are anticipated. However, state acceptance may 
also be needed if endangered species or archaeologically sigtllficant items are encountered. 

7.3.2.5 CcnnmuniQ Acceptance 

The community may express concerns regarding Alternative 1, due to the accessibility of OOU12 to 
the public and the evidence of OE contamination, including UXOs. 

7.3.23.1 For Alternative 2, it is expected that the community would accept education. However, sign 
posting or restriction of access to lands by erecting fencing at OOU12 would not be acceptable. 

7.3.252 Although the community should view favorably the potential risk reduction ambed through 
implementation of these alternatives, Alternatives 3 and 4 c d d  be received with some resistance by 

the property owners and community in the immediate area, since it will temporarily restrict 
community activities and could require excessive vegetation clearance in OOU12 during 

implementation. The private property owners that are d ~ e c t l y  affected witbin OOU12 are the most 
likely members of the community to resist implementation. 



7.3.3 cost 

Alternative 1 incurs no cost ad is therefore the least expensive of the four alternatives. Alternatives 2, 

3, and 4 each incur increasing costs, beginning with Alternative 2. 

7.3.3.1 The total estimated cost to implement the educatiodinfmtion portion of Alternatives 2, 3, 
or 4 is  $25,000 to $50,000. This encompasses all OOUs and m o t  effectively be divided among the 
individual OOUs. To maintain the program, an estimated $2,500 to $5,000 ptr year is required. 

7.3.3.2 The total estimated costs to implement Alternatives 2, 3, and 4 are $296,000, $464,ooO, and 
$2,608,000, respectiveIy, and in addition, the Educatiodhformatim Program cost. All assumptions 
used in the cost estimate are stated in Appendix G. 



8.0 Recommended Risk Reduction Alternatives 
and Priority Ranking 

This section recommends alternatives for each OOU based on the description and evaluation of risk 

reduction alternatives presented in Section 6.0, the comparative analysis of risk reduction alternatives 

presented in Section 7.0, and an overall howledge of the site and comlitions. Table 8-1 presents a 

summary of the risk reduction alternative analyses (presented in Section 7.0) and costs for OOU9, 
OOU10, OOUZ 1, and OOU12. The recommended alternative is noted in the text. The recommended 
alternative for OOU9 is No Further Action. The recommended alternative for OOU 10 is Surface 

Clearance. The recommended alternative for risk reduction at OOUll and OOU12 is Clearance for 
Use. 

8.0.1 The cost for implementing an hfonnation/education program for one OOU is only slightly 

greater than the cost of implementing the program for all WUs. In addition to the specific 

recommendations presented in the following sections, QST recommends the hformationleducation 

program be developed for all OOUs. The estimated cost to develop and implement an informatiod 
education program applicable to all OOUs at former CCATF is $25.000 to $50,000. The estimated 

annual cost to administer the program is $2,500 to $5,000. 

8 A 2  The OOUs delineated in this EElCA represent only the portions of the sites that were 
investigated. Further assessment by the government will be. required to determine if additional areas 

not sampled during this EERA should be investigated. 

8.1 Risk Reduction Analysis Results 

The total expected annual exposures (TEAE) values presented in the OECert report (See Appendix F) 
were produced using a statistical model software created by Quantitech. The OECert results 
(Table 3-5) provides the TEAE after implementation (based on the high, point, and low density 
estimates) for several alternatives at each OOU. The OECert analysis was performed for individual 
sectors within each OOU and the average value was calculated for the entire OOU . 

8.1.1 ESE used the values from the OECerr report to calculate the Exposure Reduction for all 
remedial alternatives proposed at each OOU. Table 8-2 provides the calculations and resulting 
exposure reductions for each alternative at each OOU. 

8.1.2 The no further action alternative (Alternative Number I )  provides no further exposure reduction 
as ordnance is not removed. 
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Table 8-2. Calculation of Exposure Reduction At Former Camp Croft - W C A  Phase II (Page 1 of 2) 

OOU h t i o n  Remedial Activity Total Expected Exposure Reduction Exposure 
Annual Exposures (Total Number) Reduction 
(Average) * Percent + 

High Density Estimate 

O O W l O  No Action 7180 0 0 

Surface Removal 7 7173 100 

I-Fm Removal 2 7178 100 

4-Foot Removal 0 7180 100 

ooUl1 No Action 6224 0 0 

Surface Removal 341 5883 95 

I-Foot Removal 7 6217 100 

0 100 4-Foot Removal 

oou12 No Action 

Surface Removai 

1-Foot Removal 

+Foot Removal 

22305 0 

86 1 22219 100 

21 I22284 100 

0 I 22305 100 

I Point Density Estimate 

OOUlO No Action 1598 0 0 

Surface Removal S 1593 100 

I-Foot Removal 1 1597 100 

4-Fm Removal 0 1598 100 

I oou11 1 No Action I 1212 l o  0 

90 Surface Removal 124 1088 

1-Foot Removal 3 1209 

4 - F ~ t  Removal 0 1212 

oou12 No Action 9685 0 

surface Removal 70 9615 

100 

100 

0 

99 

100 

100 

1-Fo0t Removal 17 9668 

4-Fo0t Removal 0 9685 
- .. 

Low Density Enimate 

~00u10 1 No Action I 14 

. 

l o  
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Table 8-2. Calculation of Exposure Reduction At Former Camp Croft - EEKA phase E Pane 2 of 2) 

OOU Location Remedial Activity Total Expected Exposure Reduction Exposure 
Annual Exposures (Total Number) Reduction 
{Average)* Percent + 

1 -Foot Removal 2 12 86 

I 14 

I OOUl1 I NoAction 1-0 

surface Removal 0 0 0 

l-FWt RWIIOV~ 0 0 0 

4-Foot Removal 0 0 0 

oou12 No Action 1001 0 0 

Surface Removal 53 948 95 

l-Fmt RCIIIOV~ 13 988 99 

1 4-Foot Removal I 0 / l o o 1  I loo 
Total Expected Annual Exposures (Average values from table 3-5.) 

Exposure Reduction - Reduction in the number of exposures due 10 the implementation of a remedial activity. Calculated 
by subtracting the number of exposures resulting from a specific remedial aciivity and subaacthg the numbtr of 
exposures from the no action alternative value. 
+ Exposure Reduction Percent - Percent exposure reduction resulting from a specific remedial action. 

Source: QST. 1997. 



Former C t l l F E E K 4  

8.1.3 For Alternative Number 2, Institutional Controls, it is difficult to q u a n e  the risk reduction due 

to the fact that ordnance is not removed from the site and fencing will inhibit, but not prevent 
exposures. There are numerous variables including maintenance of fencing, monitoring frequency, 
frequency of public education, etc., that must be addressed to determine the resulting risk reduction of 

this alternative. A risk reduction models for estimating the effectivemess of institutional controls is not 
presently available. This alternative was not selected as the remedial alkmtive at any of the OOUs 
investigated during the Phase 11 EElCA investigation. 

8.1.4 The data obtained during the EElCA investigation indicated no activities are hown or are 

presently proposed below a depth of one foot at any of the sites. Therefore, the clearance depth for 

Clearance for Use (Alternative Number 4) was demmind to be one foot. 

8.15 Table 8-3 presents the cost and estimated exposure reduction from the OECert analysis. By 
reviewing the cost and estimated exposure reduction analysis, it can be ascertained that signigicant risk 

reduction be obtained cost effectively by implementing the "surface clearancen deternative for 

OOU10, OOU11, and OOU12; and it would appear that this alternative could be the recommended 
alternative; however, due to the fact that OOUl1 and OOU12 are on residential properties, a higher 

level of remedial activity, Clearance for Use, was selected. The selected remedial alternatives are 
highlighted in Table 8-3. 

8.2 O W 3  - Expansion of 1996 EEKA OOU3 Area 

As also recommended in the Phase 1 EEICA Report (ESE, 1996a), Alternative 4, Clearance for Use, 
is the recommended alternative for the expanded OOU3, based on the following rationale: 

0 

OOU3 is primarily a moderately to densely populated residential development. 

ORS items were detected during the W C A  Phase I and II investigations. 

Future consmction may unearth subsurface UXO. 
Alternative 4 reduces the likelihod that members of the public would encounter OE. 
Alternative 4 is administratively feasible. 
Implementing Alternative 4 would meet the clearance to depth requirements of the various 

land uses. 

Alternative 4 is technically feasible. 
Only properties where the landowner provides right-of-entry will be investigated. 

8.2.1 The estimated cast for implementing Alternative 4 at OOU3 is $3,013,000. This cost is due to 
the large number of anomalies found at the OOU during the EElCA hvestigation. The cost is also 
greater than expected due to the use of the blast boxes for engineering cont~ols. A 10-percent increase 

8-1 1 QSTWvironnunml Inc, 



Table 8-3. Cost Esthatt a d  Risk Reduction (Yearly Exposures) of ordaaft Operable Units at the Former CCATF 

Location Alternative Number 
andksciiption 

cost 

Esrir~tad Risk Reduction (Reduction in Yearly Expsurcs) 

High Estimate Point Estimate Low Estimate 
Reduction Roductiw Reduction 

1 OOU-10 I 1 No Action 1 o . o o - - l  0 I 0 I 0 I 0 I 0 7 7  
2 btitlltional Concrols w,ooo NC NC NC NC NC NC 

3flrrface&mc $74S,ooO 7,173 100 1593 100 4 29 

4 Clearance For Use $3.210.000 7.178 100 1597 loo I 12 86 

I OOU-11 1 1 No Action I o . o o I  0 1 0 1  0 1 0 1  0 1 0 1  

I I21nstitutiwalcon~i$ I ~275.000 I NC I NC I NC I NC I NC I NC I 

Note: NC = Risk RcductiOa Values Not Calculated. 

Estimated Risk Reduction (yearly exposures) values are calculated from total expcctcd mmal exposures falculated from the OECcrt 
dam. Thtst data aft  conservative estimates produced by Quantittch’s Risk Aspcssmcnt Model. 
Hlghligbtad ficIds indicate the chosen alremativcs. 

Source: QST. 



to the cost of excavation is assumed based on the results of the EElCA field investigations. A summary 

of assumptions is included with the cost estimate in Appendix G.  
.<- 

8.3 OOU9 - Small Arms Areas (A Through H) 

Alternative I ,  No Further Action, is the recommended alternative for OOU9. This alternative was 
selected based on the following rationale: 

The OE-related materials found were small arms scrap in small quantities. 

UXO items were not detected at the OOU9 during the EWCA investigation. 
Alternative 1 would likely receive community acceptance. 

Alternative I Is administratively feasible. 
Implementing Alternative 1 would cause no inconvenience to the mmmunily arad no risk to 

workers . 
Alternative 1 is technically feasible. 

8.3.1 There is no cost to implement Altemative 1 at OOU9 (Areas A through H). 

8.4 OOUlO (A, B, C, and D)- Grenade and Mortar Areas Within Park 

Alternative 3, Surface Clearance, is recommended for the OOUlO grenade and mortar areas witbin 

the park. This alternative was selected based on the following rationale: 
0 

OOUlO is a state-owned property and inwive  activities can be controlled. 
Significant amounts of ORs were collected from OOU10 during the EWCA investigation. 

The presence of OE is likely in the impact areas. 

Alternative 3 reduces the l ikel ihd that members of the pubk would encounter OE. 
Alternative 3 is technically feasible, although clearance of heavy brush in some areas will 

make implementation difficult. 
Alternative 3 is administratively feasible. although it will require close coordination with 
park officials. 
Because OOUlO is owned by the State of South Carolina, Alternative 3 would be 

implementable and the ROES would be obtainable on the entire OOU. 
Because OOU10 is an established Croft State Park, future conmuction will be minimal and 
construction can be controlled. 

8.4.1 The estimated cost to implement Alternative 3 at OOUlO is $745,000. 



8.5 OOUll (A, B, C, and D) - Grenade and Mortar Areas Outside Park 

Alternative 4, Clearance for Use, is the recommended alternative for OOUI 1. This alternative was 

selected based on the following rationale: 

Alternative 4 is the most effective alternative for overall protection to public health and the 

environment. 

Alternative 4 is effective and permanent for all activities above clearance depth. 
During the EE/CA field investigation, ORS items indicative of high order detonations and 

possible risk were discovered. 
Alternative 4 is technically feasible, although clearance of heavy brush will make 
implementation difficult in some areas. 
Alternative 4 would probably have local government acceptance. 
The community would favorably view the risk reduction of Alternative 4. 

Alternative 4 would reduce the likelihood ?hat members of the public would encounter OE. 
W U f  1 is privately owned and there is no control over future intrusive activities. 

8.5.1 In OOUl lD, no clearance is needed on the portions of the golf course that have been previously 
developed (e.g., greens, fairways, sand traps). This acreage is not included in these recommendations. 

8.5.2 The estimated cost to implement Alternative 4 at OOU 1 1 is $718,000. 

8.6 OOU12 (A and B) - UXO Areas Outside Park 

Alternative 4, Clearance for Use, is the recommended alternative for OOU12. This alternative was 

selected based on the folbwing rationale: 

9 

Alternative 4 offers the most effective OveraII protection to public health and the environment . 
UXO and ORs items indicative of high order detonations and possible risk were detected at 

00U12A and OOU 12B during the EWCA investigation. 

Alternative 3 reduces the l ikel ihd that members of the public would encounter OE. 
Alternative 4 is effective and permanent for all activities above cIearance depth. 

Alternative 4 is technically feasible, although clearance of heavy brush will make 
implementation difficult in some areas. 

Alternative 4 would probably have local government acceptance. 

The community would favorably view the risk reduction of Alternative 4. 

8.6.1 The estimated cost to implement Alternative 4 at OOW12 is $2,608,000. 
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APPENDIX A 
ANNEX AA 

STATEMENT OF WORK 
ADDITIONAL WORK FOR 

ENGZNEERING EVALUATION/COST ANALYSIS 
FORMER CAMP CROFT 

21 October 1996 
SPARTANBURG, SOUTH CAROLINA 

Perform additional work to complete the entire former Camp 
Croft Engineering Evaluation/Cost Analysis (EE/CA), i n  accordance 
w i t h  the  National Contingency Plan (NCP) and the special 
requirements of this Scope of Work (SOW). The EE/CA f o r  the 
entire former Camp Croft si te  will be used as t h e  basis for the 
selection of the  corrective action in order to reduce public 
safety risk associated with Ordnance and Explosives (OE). The A-E 
shall coordinate closely with t h e  Contracting Officer and other 
contractors performing the removal of OE or other  investigative 
work on s i t e .  The removal may be performed at the same time as 
t h i s  additional w o r k .  

2- BACKGROUND 

The work required under t h i s  Scope of Work (SOW) f a l l s  under 
t h e  Defense Environmental Restoration Program - Formerly Used 
Defense Sites .  OE Contamination exists on property formerly owned 
by t h e  Department of the Army. 

2.1 General. OE 1s a safety hazard and constitutes an 
imminent endangerment to the public. These actions will be 
performed in s u b s t a n t i a l  compliance with the  Comprehensive 
Environmental Response, Compensation, and Liability A c t  (CERCLAI 
and t he  National Contingency Plan (NCPI .  For any actions on site, 
no Federal, S t a t e ,  or Local permits are required. The provisions 
of 29 CFR 1910.120 shall apply to all actions taken at this site. 

c 

-- 

2 . 2  This site is not a ausptcted Chemical Warfare Material 
(CWM) s i te .  However, if the  A-E encounters suspected CWM during 
work, t h e  A-E shall immediately withdraw from the work area and 
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notify t h e  Corps of Engineers on-site Safety Specialist or the 
CEHNC projec t  manager for guidance. The Huntsv i l l e  Center  Safety 
Office will notify t h e  Technical Escort Unit ITEU). The 
A - E  shall, after coordination w i t h  the CEHNC Safety Specialist, 
move to another work site and continue work under t h i s  Scope of 
Work (SOW). 

2 . 3  Site Description. Camp Croft was established as a 
World War If Army Infantry Replacement Training Center on 10 
January 1941. The camp consisted of t w o  general areas: a series 
of firing ranges; and a troop housing area w i t h  attached 
administrative headquarters. Camp Croft is located approximately 
five miles southeast of Spartanburg, South Carolina and 
encompassed approximately 1 9 , 0 4 5  acres. The following are areas 
of concern, as related to OE: 

. I  

2 .3,1 W n c l  m u e  -act A r a  . This area of present-day 
Croft State Park is suspected to be contaminated w i t h  OE t h a t  
would have been generated during small arms ammunition and mortar 
training conducted by i n f a n t r y  troops. Ordnance waste  located 
includes . 3 0  caliber small arms, 60 mm and 81 mm mortars, 105 mm 
illumination projectiles, and 20 rnm projectile evidence, hand 
grenades, and fuzes. There are approximately 16,929 acres t h a t  
classified as the range impacts areas. There are t w o  campgrounds 
located within the park area f o r  an estimated 100 acres t o t a l .  
Hiking trails, roads, parking lots, and Craig Lake are a lso  
located in t h e  impact area. 

2.3.2 U k e r s  and Gas -le ~ U Y R P  Area . The gas 
chambers and obstacle course were located on land east  of Kohler 
parking lot. These structures have been removed and no chemical 
ordnance or other evidence of past chemical t r a i n i n g  were found. 
Gas chambers and obstacle course area are located on 
approximately 199 acres. 

2.3.3 Cantonment Arpa. The cantonment area is present ly  
used as Camp Croft residential area. The s i z e  of the cantonment 
area is approximately 167 acres. Some Camp Croft-era structures 
still remain at t h e  present t i m e .  

2 . 3 . 4  - a , .  The Grenade c o u r t  ie approximately 175 
acres in size. The s i te  is being graded for  construction. There 
are no evidence of OE located at t h i s  a i t e .  
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The A-E shall prepare an abbreviated Work Plan to accomplish 
t h i s  Delivery Order for approval. The Work Plan must be approved 
by the Contracting Officer prior to the s tar t  of any field work. 

The A-E shall provide a team of professionals to perform 
additional SASR for the former Camp Croft site. The team shall 
visit t h e  si te  to collect additional information, interview 
knowledgeable local populace,  and prepare the SASR for the site. 
The A-E shall coordinate with the CEHNC project manager to obta in  
local point of contacts t h a t  shall be interviewed. The A-E shall 
provide all logistical supports f o r  a public meeting to be he ld  
at Spartanburg, SC. This shall include mailing t h e  notification 
to all persons on t h e  mailing liat. A l l  cost asrsociated with t h i s  
public meeting shall be paid by the  A-E.  The A-E shall provide a 
senior UXO supervisor to assist in this public meeting. The 
Government will conduct the public meeting. The A-E shall obtain 
approval from t h e  Contracting Officer prior to performing this 
task. 

The A - E  shall prepare a supplemental Safe ty  Plan for 
approval prior to the  start of t h i s  task. The A-E shal l  perform 
site reconnaissance of all of t he  proposed additional sampling 
areas. Conditions of t h e  proposed sampling areas shall be 
recorded and photographed. The results of this t a s k  shall be 
included in the supplemental engineering report. 

6 .  

6.1 The A-E shall attend meetings to be held at t he  site or 
CEHNC to discuss project status, progress, and plans for future 
activities. These meetings will involve personnel from the 
Government. The A-E shall provide a minimum of two professionals, 
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thoroughly familiar with t h e  project, at the minimum of one 
meetings. The meetings should l a s t  not more than one day. The A-E 
shall be required to provide technical support and o the r  support 
as directed by t h e  Contracting O f f i c e r  for the Public 
Involvement. 

6 . 2  The A-E shall provide all logistical support for up to 
three public meetings to be held at the aite. This shall include 
mailing t h e  notification to all persons on t h e  mailing l i s t .  All 
cost  associated with this public meeting shall be paid by the A - E . -  

T h e  A-E shall provide a senior UXO supervisor to assist in t h i s  
public meeting. The Government will conduct the public meeting. The 
A-E shall obtain approval from the Contracting Officer pr ior  to 
performing this task. 

6.3 The A-E shall provide all logistical support for up to 
two additional public meetings to be held at the  s i te .  This 
shall include a pre-brief to Government personnel at t h e  A-E's 
o f f i c e  prior to t h e  public meeting. Logistical support shall 
include mailing the notification to all persons on t h e  mailing 
list. 
by the A - E .  
ass i s t  in this public meeting. The Government w i l l  conduct t h e  
public meeting. The A-E shall obtain approval from t h e  
Contracting Officer prior to performing t h i s  task. 

All costs associated w i t h  t h e  public meeting shall be paid 
The A-E shall provide a Senior UXO Supervisor to 

7. 

The A - E  shall, during t h e  l i f e  of this Delivery Order, 
manage this Delivery Order in accordance w i t h  t h e  SOW, Appendix 
A. All project  management associated with this Delivery Order, 
with the exception of direct technical oversight of work 
described in the  preceding and following tasks, shall be 
accounted for in t h i s  task. 

Task 
Draft work Plan 
Final Work Plan 
Draft SASR 
Final SASR 

Ilate 
7 Apr 9 5  
19 Apr 9 5  
21 Jul 95 
5 Sep 9 5  
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Draft Engineering Report 
Final Engineering Report 
Draft Work Plan for EE/CA 
Receive Government Comments 
Draft Final WP for EE/CA 
Receive Government Comments 
F i n a l  Work Plan for EE/CA 
Pre-Draft EE/CA 
Receive Government Comments 
Draft E E f C A  
Public Meeting 
Receive Comments 
Final EE/CA 
Draft Action Memorandum 
Receive Government Comments 
Final Action Memorandum 

3 Oct 95 
16 Oct 95 
15 Jul 96 
1 Aug 96 

Nov 96 
2 ~ -  Nov'96 

2 5  Apr 97 
15 May 47 
2 9  May 97 
10 Jun 97 

3 Jul 97 
24 Jul 97 
12 Jun 97  

3 J u l  97 
24 Jul 97 

9 4 D e c  96 I 

All work and services under t h i s  delivery order shall be 
completed by 30 Aug 9 7 .  

8.1 &view CommPnt-s_ . The A-E shall review all comments 
received through the CEHNC Project Manager and evaluate t h e i r  
appropriateness based upon their merit. The A-E s h a l l  incorporate 
a l l  applicable comments and provide a written response to each 
comment as an attachment to the  next submittal. 

. .  
8 . 2  LdPl l t l f  l c l t  i a  of R p s m b l p ,  &xsonneL . . Each 

submittal shall identify t h e  specific members and title of t h e  
subcontractor and A-E's staff which had significant input into 
t h e  r epor t .  All f i n a l  submittal s h a l l  be sealed by the  registered 
Profesaional Engineer-In-Charge. 

8 . 3  -. The A-E shall keep a record of phone 
conversation and written correspondence affecting decisions 
relating to t h e  performance of t h i s  delivery order. A summary of 
the phone conversation and c o p y  of written correspondence shall 
be submitted to the Contracting Officer with the monthly progress 
r e p o r t .  

c 

I 
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8 . 4  Monthly Proaress Renort. The A - E  shall prepare and 
submit monthly progress rcpurts describing t h e  work performed 
since t h e  previous repor t ,  work currently underway and work 
anticipated. The report shall s t a t e  whether c u r r e n t  work is on 
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schedule. If t he  work is not on schedule, the A-E shall state 
what actions are taken in order to get back on schedule. The 
report shall be aubmitted to the Contracting Officer not later 
than the l o t h  day of each calendar month. 

8 . 5  F i l e s  . All final t e x t  files generated by t h e  
A-E under this delivery order shall be furnished to the  
Contracting Officer in Wordperfect, IBM PC compatible format. All 
drawings ahall be on reproducible (mylar) and design file 
compatible wi th  CEKNC GIS System. 

8 . 6  public A f f a i r s  . The A-E shall not publicly disclose 
any data generated or reviewed under this contract. The A-E shall 
refer all requests f o r  information concerning the si te  condition 
to CEHNC Project Manager. Reports and data generated under this 
delivery order are the property of t he  Department of Defense and 
distribution to any other sources by the A-E, unless authorized 
by t h e  Contracting Officer, is prohibited. 

8 . 7  m. 

US ARMY ENGINEERING AND 

ATTN: CEHNC-OE-EG (Ms. Patti  Berry) 
4820 University Square 

SUPPORT CENTER, HUNTSVILLE 

HUNTSVILLE, AL. 35816-1822 

US ARMY ENGINEER DISTRICT, CHARLESTON 
ATTN: CESAC-EN-PR (Mr. Wayne Bogan) 
P . O .  BOX 919 
CHARLESTON, SC. 29402-0419 

HEADQUARTERS, US ARMY CORPS OF ENGINEERS 
ATTN: CEMP-RF (Mr. James Huang) 
Room 42214-C 
20 Massachusetts Avenue 
Washington, D . C .  20314-1000 

COMMANDER 
547th EXPLOSIVE ORDNANCE DETACHMENT (EODCT) 
Ft. GILLEM 
FOREST PARK, GA. 30050-5000 
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Draft WP, 4 
Final WP, 10 
Pre-Draf t EE/CA, 4 

Draft EE/CA, 10 
Final EE/CA, 10 

1 

1 
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PARK SUPERINTENDENT 
CROFT STATE PARK 
ATTN: Mr. G e r r y  Perry 
4 5 0  CROFT STATE PARK ROAD 
SPARTANBURG, SC, 29302 

2 

The A-E shall prepare one EE/CA for the developing areas, 
t h e  park areas, and the non-developing areas. As part of t h i s  
task, the A-E shall prepare an additional WP and propose the OE 
sampling locations. The A-E shall supplement the existing work 
plan for t h i s  task order for t h e  WXO related work. The work plan 
must include: WXO Operational Plan; Site-Specific Safety ti Health 
Plan (SSHP);  Equipment Plan; Environmental Protection Plan; 
Quality Control Plan; Work, Data, and Cost Management Plan; and 
Geophysical Investigation Plan. The actual OE sampling will be 
performed i n  accordance w i t h  "Task 9 - Site Characterization." 
The results of the  sampling will be utilized for the preparation 
of the EE/CA. The A-E shall utilize a WXO risk assessment model 
provided by the Contracting Officer to perform the risk 
assessment. The A-E shall evaluate the risk t h a t  the site 
represents to human health and the environment. The risk 
evaluated shall be related to the site safety related OE and 
shall not consider chronic health effects which could result from 
chemical constituents of OE. The A-E shall collect the data 
items ( f o r  t h e  applicable site t y p e )  to be used in the  OE 
Cost/Risk Effectiveness Program (OE Cert). After t h e  site 
investigation is complete and the baseline site risk is assessed, 
the A-E shall i d e n t i f y  and analyze removal alternatives. Then, 
based on close consultation w i t h  the Contracting Officer, t he  
A-E shall recommend a preferred removal alternative. The EE/CA 
report shall be prepared in accordance with the guidance 
contained in "Guidance on Conducting Non-Time Critical Removal 
Actions Under CERCLA." The A-E shall obtain approval from the 
Contracting Officer prior to the start of this task. Schedules to 
complete t h i s  task will be as directed at t h e  time this task is 
approved. 

f 
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10. 

The A-E shall characterize the sites for developing, park, 
and non-developing areas identified in the approved Work Plan by 
implementing the work described in the Work Plan and including 
but not necessarily limited to the following activities: 

10.1 W I n u e s t l a a t i n W  . The A-E ehall implement 
geophysical investigations as described in the approved Work 
Plan. 

10.2 m i v P  Inv- . The A-E shall, utilizing 
qualified personnel, implement site UXO sweeps as described in 
the approved Work Plan in order to actually 'locate OE at theae 
sites. The A-E shall identify in the Work Plan a percent of the 
to ta l  anomalies to be excavated for each particular si te ,  up to a 
maximum number of excavations for each given s i te .  This 
excavation is intended for site characterization and not complete 
OE removal. 

10.2.1 mo n e w t i o n  . The A-E will be responsible for 
the  destruction of UXO encountered during site investigations and 
characterizations utilizing an approved UXO subcontractor and in 
accordance with a l l  aspects of the project Work Plan. 

10.3 S u r v w u  . The A - E  shall perform all location surveys 
and mapping required to establish boundaries of areas identified 
in t h e  approved Work Plan and as required to support the project.  
During all field and intrusive activities, the survey crew shall 
be accompanied by a UXO Specialist who shall perform a UXO survey 
in each area prior to t h e  surveyors starting work. Based on si te  
conditions, it is possible that a UXO escor t  will not be required 
in a l l  areas at all times after the  initial site visit. However, 
such a decision w i l l  be made jointly by the on-site Safety 
Officer and CEHNC Safety Specialist who may rescind or 

-'&h DS I B  ~n 

located by establishing the appropriate state plane gird system 
to the closest 1 foot and shall be both tabulated and shown on 
maps of the site. 
specifications are n o t  acceptable and shall not  be used. The A-E 

shall mark and survey t he  corners of t he  designated grids with 

qny tim . Gri c rners s h a l l  be established using 

pc corner of each grid area shall be 

Other coordinate systems and accuracy 

t stakes or other v i s i b l e  temporary markers. Individual locations t 
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7 of recovered UXOs only shall be tape measured or the x and y 
distance estimated to obtain a horizontal accuracy of plus or 
minus one foot from the established grid corners. If subsurface 
UXOs are encountered, their depth below ground surface shall also 
be measured. The location of ordnance scrap, ordnance fragments, 
shrapnel, small arms ammunition, and metallic debris shall be 
recorded only on a per-grid basis and not located by coordinates. 
The use of Total Station, GPS, or other precision survey method 
to locate individual UXOs, UXO scrap, or geophysical anomalies 
w i t h i n  a grid shall not be performed. A magnetometer shall be 
used to survey the location for the establishment of any 
monuments or markers. 

10.3.1 Items and data to be submitted to CEHNC as part of 
this task are as follows: 

10.3.1.1 A tabulated list of all control  points and a l ist  
of a l l  adjusted coordinates established and/or used for this 
survey. 

10.3.1.2 Electronic copies of all survey data, maps, or 
boundary controls information developed during this action. 
These files shall include all CADD drawings in Microstation 
(Version 5.0) format, a l l  raw f i e l d  notea, or any GPS 
triangulations in ASCII format. 

After the EE/CA has been approved by t h e  Contracting 
Officer, t he  A-E shall prepare an EE/CA Action Memorandum in 
accordance w i t h  the  EPA Guidance Document, “Superfund Removal 
Procedures, Action Memorandum Guidance, OSWER Dir. 9360.3-01, 
December 1990, 

12. 

12.1 Safet4Land H e a l t h  P r o m .  The Occupational Safety 
and Wealth Administration (OSHA) requires all employers 
performing on-site activities to develop and maintain an ongoing 
written Safety and Health Program in compliance with OSHA 
Standard 2 9  CFR L9l0.120 ( b ) / 2 9  CFR 1926.65 (b) . 
including updates, shall be made available on request. 

The program, 

Aaa - 9 



i 

t 

I 

12.2 . The SSHP required 
by 29 CFR 19lO.l2O(b)/29 CFR 1926.65(b) ( 4 1 ,  and as defined by 
t h i s  SOW, s h a l l  be prepared and submitted. On-site activities 
shall not  commence until the plan has been reviewed and accepted. 
The SSHP shall describe the site-specific safety and health 
procedures, practices and equipment to be implemented and 
utilized in order to protect affected personnel from t h e  
potential hazards associated w i t h  the site-specific tasks to be 
performed. The level of detail provided in the SSHP shall be 
tai lored to the type of work, complexity of operations to be 
accomplished and t h e  hazards anticipated. The A-E s h a l l  addreas 
all elements contained in Appendix B of ER 385-1-92 in preparing 
the SSHP. 
the project ,  the  A-E shall provide a negative declaration to 
establish that  adequate consideration was given of the topic and 
give a brief  justification f o r  its omission. Information readily 
available in standards t e x t s  shall be repeated only to the ex ten t  
necessary to m e e t  the requirements of t h i s  SOW. The SSHP s h a l l  
not duplicate general information contained in the  Safety and 
Health Program that is not specifically related to this project. 

Where the use of a specific topic is not applicable to 
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8 .  SCHEDULE- 

Draft Engineering Report 
Final Engineering Report 
D r a f t  Work Plan for EE/CA 
Receive Government Comments 
D r a f t  F ina l  WP for EE/CA 
Receive Government Comments 
Final Work Plan for EE/CA 
Pre-Draft EE/CA 
Receive Government Comments 
Draft EE/CA 
Public Meeting 
Receive Comments 
F i n a l  EE/CA 
Draft Action Memorandum 
Receive Government Comments 
Final Action Memorandum 

3 Oct 95 
16 O c t  95 
15 Jul 96 
1 Aug 96 
5 Nov 96 

22 Nov 96 
9 Dec 96 

25  Apr 97 
15 May 97 
19 Sep 97 
23 O c t  97 
11 Nov 97 

2 Dec 97 
9 D e c  97 

23 Dec 97 
31 Dec 97 

All work and services under t h i s  delivery order shall be 
completed by 14 January 1998. 

8.1 Review Comments. The A-E shall review a l l  comments 
received through t h e  CEHNC Project Manager and evaluate their 
appropriateness based upon t h e i r  merit. 
all applicable comments and provide a written response to each 
comments as an attachment t o  the next submi t ta l .  

The A-E shall incorporate 

8 . 2  Identification of ResDonsible Personnel. Each 
submittal shall identify the specific members and title of t h e  
subcontractor and the A-Es s t a f f  which had significant input into 
the report. 
Professional Engineer-In-Charge. 

8 . 3  Correspondence. The A-E shall keep a record of phone 
conversation and written correspondence affecting decisions 
relating t o  the performance of this delivery order. A summary of 
the phone conversation and copy of written correspondence shall 
be submitted to the Contracting Officer w i t h  t h e  monthly progress 
report. 

8 . 4  Monthly Prosress R e p o r t .  The A-E shall prepare and 
submit monthly progress reports describing the work performed 
since the previous report ,  work currently underway and work 
anticipated. 

All final submit ta ls  shall be sealed by the  registered 

The report shall state whether curren t  work is on 



Appendix B 

Location of Survey Data 
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Procedures and Equipment Summary 

CPS Observations and Procedures 

To initiate the field effort, a group of existing monuments was located. These monuments served 
as the base for establishing a network of State Plane Coordinates. SPC reference of North 
American I983 with a Geodetic reference of 1980, Lambert Conformal, South Carolina US foot 
(USFT). A single base station occupied the existing monument for the duration of the session as a 
single rover occupied unknown points to establish baselines. These baselines consisted of two 
intervisible points placed in the proximity of designated investigation areas. The said baselines 
were placed strategically for future control and also to have an overhead window to allow the 
rover to receive signals from at least five GPS satellites from within the GPS constellation. GPS 
observations were recorded from January 28 through 30, 1997. At the end of each work day, the 
data were downloaded and differentially post processed to ensure valid data were logged. 

GPS Equipment Used: 
Ashtec Super CA 12 Reliance GPS receiver with Husky FS2 Controller and Ashtec 
Software version 1.2 

b Ashtec LM 12 Base Station 

Software Used: 
*Ashtec Pnav differential post-processing software version 2.21 

Procedure Used : 
Rapid Static 

Travewe Procedures 

A back sight was placed on one point of the baseline with the total station occupying the 
remaining controI point. Field data were logged with conventional field notes and the data 
collector to ensure vdid data. The instrument man kept a set of traverse notes as the party chief 
made sketches and recorded for the daily log. As an area of grids was completed, a traverse was 
run to the nearest monument or traverse Ieg to provide a ratio of precision. All loops closed were 
to third order or better. Road intersections were tied for proportion and reference. A high 
precision Suunto compass was used to acquire tangent bearings of the grid locations to be applied 
to the record sketches. 

Traverse equipment used: 
Zeiss Elta 50 Routine total Station (calibrated prior to mobilization) 

Three tripod set 
Hewlett Packard 48GX Data Collector 

Triple and single prisms 
Ashtec tribrachs and adapters 

Software used: 
TDS Easy Map Plus version 5.3 
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S.E. OF UNlT WEIGHT = (UNDEFINED) 

t e-MBER OF - 
I OBS.  EQUATIONS 106 

UNKNOWNS 106 
DEGREES OF FREEDOM 0 f ITERATIONS 0 

I GROUP 1 ROT. ANGLES ( s ~ c . )  AND SCALE DIFF.  (ppm): 

HOR. SYSTEM 0.000 0.000 0.000 0 . 0 0 0  
STD. ERRORS 0.000 0,000 0.000 0.000 
XYZ SYSTEM 0.000 0.000 0.000 

1 

ADJUSTED POSTTIONS : 
! 

LAT . LON. ELEV. STD. ERRORS (m) 

1 

3 
I 4 

5 
6 
7 

1 2  

;a% 11 

12 
13 
14 
15 
16 
17 
18 
19 
20  
21 
22 
23 
24 
25 
26 
27 
2 8  
29 
30 
31 
32 
33 

CCOl 
cc02 
CC03 
CC04 
ccos 
CC06 
CC07 
CC08 
cco9 
CClO 
CC11 
cc12 
cc13 
CC14 
CC15 
CC16 
CC17 

cc19 
CC20 
cc2 1 
cc22 
CC23 
CC24 
CC25 
CC2 6 
CC2 7 
CC28 
cc29 
CC30 
CC31 
CC32 
cc33 
cc34 
cc35 

ccia 

34 54 20 .71444  
34 5 5  3.27123 
34 54 21.77817 
34 54 22.07974 
34 54 22.24840 
34 54 22.83277 
34 54 24.90340 
34 5 4  2 4 . 5 4 0 6 9  
34 5 4  26.39871 
3 4  5 4  26 .80445  
34 54 2 7 . 3 6 2 6 1  
3 4  54 27.37866 
34 5 4  32.40989 
3 4  5 4  32.78511 
34 5 4  31.49304 
34 54 30.79455 
34 5 4  22.89810 
3 4  54 18.25360 
34 53 29.28251 
34 53 7.35893 
3 4  53 7.65340 
34 53 7 .97425  
34 53 8 . 1 0 5 8 7  
34 51 13.44575 
34 51 14.32892 
34 51 3 . 7 2 0 9 2  
34 51 4 , 6 5 5 2 2  
34 5 0  28.69217 
3 4  5 0  29 .75256  
34 5 0  47.28807 
34 50 48 .60159  
34 50 5 0 . 9 6 7 2 5  
34 50 49 .72224  
34 50 29.93060 
34 5 0  2 8 . 9 9 4 9 7  

ACCURACIES (m): 
c -. 

1 
\. ,+ 

CCOl cc02 
C C O l  CC03 

81 53 2 . 0 7 6 7 5  
81 5 2  15.12419 
81  51 43.93809 
81 51 44.72116 
81 51 45.55894 
81 51 47.57739 
81 51 41.33654 
81 51 41.81057 
81 51 40.88388 

81 5 1  34 .64185  

81 51 43.57251 
82 51 43.88576 
81 51 41 .46726  
81 51 42 .85414  
81 51 42 .69274  
81 51 4 2 . 4 1 4 6 5  
81 5 2  16.71971 
81 45  56 .47457  
81 45 57.62478 
81 45 59.78340 
81 4 6  1.24558 
81 50 35.41606 
81 50 34.97436 
8 1  50 53.03409 
81 5 0  53.59284 
81 51 25.30846 
81 51 25.93311 

a 1  51 40.44336 

a i  51 35.20129 

a i  51 29.15156 
a i  51 28.46853 

a i  51 38.19095 
a 1  51 36.83478 

81 51 19.39667 
81 51 20.24279 

227.565 0.000 0.000 0 . 0 0 0  
234.319 0.000 0.000 0 . 0 0 0  
212.739 0.000 0.000 0.000 
2 0 8 . 5 6 6  0.000 0.000 0 . 0 0 0  
216.776 0.000 0.000 0.000 
231.122 0.000 0 . 0 0 0  0.000 
214.519 0 .000  0.000 0.000 
220.114 0.000 0.000 0 . 0 0 0  
215.804 0 . 0 0 0  0 . 0 0 0  0.000 
212.024 0.000 0 .000 OtOOO 
201.674 0.000 0.000 0.000 
201.352 0 . 0 0 0  0.000 0 . 0 0 0  
218.232 0 . 0 0 0  0 , 0 0 0  0 .000  
219.265 0 .000  0 . 0 0 0  0 .000  
2 1 5 . 2 5 2  0.000 0.000 0 . 0 0 0  
216.387 0.000 0.000 0.000 
212.015 0.000 0 . 0 0 0  0 . 0 0 0  
210.389 0 . 0 0 0  0 .000 0.000 
219.667 0 . 0 0 0  0 . 0 0 0  0.000 
215.329 0 . 0 0 0  0 .000  0 .000  
216.211 0 , 0 0 0  0 . 0 0 0  0 .000  
216.758 0 .000  0 . 0 0 0  0 . 0 0 0  
218.826 0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
207.577 0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
206,922 0 . 0 0 0  0 .000 0 . 0 0 0  
203.556 0.000 0.000 0.000 
191.778 0 . 0 0 0  0,000 0 . 0 0 0  
196.676 0 . 0 0 0  0 .000 0 . 0 0 0  
200.374 0 . 0 0 0  0 . 0 0 0  0 .000  
2 2 0 . 6 0 6  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
217.705 0 . 0 0 0  0 , 0 0 0  0 .000  
204 .636  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
211.228 0 .000  0 .000  0 .000 
211.653 0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
215,663 0 .000  0 . 0 0 0  0 . 0 0 0  

D. LAT. D. LON. VERT. 

0 000 0 , 000 0 . 0 0 0  
0 0 0 0  0 000 0 . 0 0 0  



“C01 

:cu 1 

:co 1 

i C O l  

cco 1 

CCOl 

!CO 1 

:co 1 

:co1 

CC04 0287A 

028711 

0287A 

0287A 

0287A 

0287A 

0287A 

0287A 

028713 

0287A 

0287A 

02878  

02878 

0287A 

0287A 

1938.540 -0 .000 
316.885 -0 .000  
23.631 0 .000  

40.638 -0.000 
1963.918 -0.000 
-16.951 0 . 0 0 0  

-0.0 
- 0 . 0  

0 . 0  

CC05 1918.017 -0 .000  
310.154 0 .000  
32.591 -0 .000 

45 .850  0.000 
1942.645 - 0 . 0 0 0  

-8 .761 -0.000 

0 . 0  
- 0 . 0  
-0.0 

1867.496 -0 .000 
301.456 0 .000  

55.569 -0 .000  

63.892 - 0 , 0 0 0  
1891.399 -0 .000  

5 .536  -0 .000 

-0.0 
-0.0 
- 0 . 0  

CC06 7 
t 

2017.243 0 . 0 0 0  
373.511 0 .000  
98.398 -0 .000 

127.603 0 . 0 0 0  
2049.893 0.000 
-10.934 - 0 . 0 0 0  

0.0 
0.0 

- 0 . 0  

CC07 

CCO8 
1 

2 0 0 6 . 8 8 s  0 .000  
360.933 0 . 0 0 0  
92.433 0 . 0 0 0  

116.433 0.000 
2037.847 0 . 0 0 0  

-5 .348 0 . 0 0 0  

0.0 
0 . 0  
0 . 0  

2025 .035  0 . 0 0 0  
400,200 0 .000  
136.923 -0 .000 

173.677 - 0 . 0 0 0  
2061.412 0 , 0 0 0  

-9.646 -0 .000 

- 0 . 0  
0 . 0  

- 0 . 0  

cco9 

CClO 2034.654 0 . 0 0 0  
411.935 0 . 0 0 0  
145.014 0 . 0 0 0  

186.174 - 0 . 0 0 0  
2072.606 0 .000 
-13.417 0.000 

- 0 . 0  
0 . 0  
0 . 0  

1 

2177.858 -0 .000  
450.935 0.000 
153.197 - 0 . 0 0 0  

203.285 -0 .000 
2219,908 0 . 0 0 0  
-23.643 - 0 . 0 0 0  

-0.0 
0.0 

- 0 . 0  

CCll 

cc12 2163.721 0.000 
449 .466  0 .000  
153.418 - 0 . 0 0 0  

203.788 0 . 0 0 0  
2205 .706  0 . 0 0 0  
-23.978 - 0 . 0 0 0  

0.0 
0 . 0  
-0.0 

1942.741 0 .000  
493.512 0 .000  
290.227 -0 .000 

358.968 -0.000 
1993.268 0.000 
-7.308 -0 .000 

- 0 . 0  
0 . 0  

- 0 . 0  

CC13 cco 1 

0.0 
0.0 
0 . 0  

CC14 1934.052 0.000 
498.098 0 . 0 0 0  
300.301 0 .000  

370.536 0 . 0 0 0  
1985.322 0 . 0 0 0  

-6 .283 0 . 0 0 0  

cco 1 

fxo1 

X O l  

30 1 

zco1 

1 

1997.591 0.000 
487 .490  0.000 
265.351 0 .000  

330.679 0 , 0 0 0  
2046.698 0.000 
-10,236 0 . 0 0 0  

0 . 0  
0.0 
0 . 0  

CC15 

CC16 1964.613 - 0 . 0 0 0  
469.389 0 .000  
248.349 -0 .000 

309.176 - 0 . 0 0 0  
2011.476 0 .000  

-9.127 - 0 . 0 0 0  

- 0 . 0  
0 . 0  

- 0 . 0  

65.826 - 0 . 0 0 0  
2015.427 0 0 0 0  
-13.461 -0.000 

-0.0 
0 . 0  

- 0 . 0  

cc17 1987.875 0 . 0 0 0  
335.662 0.000 

46.286 -0 .000 1 

m 
- 7 7 . 3 0 9  -0.000 

-15.062 0 . 0 0 0  
2022.400 0 .000  

- 0 . 0  
0 . 0  
0 . 0  

CC18 2 0 0 6 , 2 7 0  0 . 0 0 0  
256.900 - 0 . 0 0 0  
-72.023 0 . 0 0 0  

. . -. 



CCOl  

1 

. e 1  

C C O l  

cco 1 

cco 1 

CCOl  
I 

I 

I 
T O 1  

‘ 0 ° 1  

1 CCOl  

cco 1 

cco 1 

C C O l  

cco 1 

CCOl 

a01 

.. 

266.471 0 . 0 0 0  10805.802 - 0.000 - 

cc2 1 

cc22 

CC23 

CC24 

CC25 

CC26 

CC27 

CC28 

cc29 

CC30 

cc31 

CC32 

cc33 

cc34 

cc35 

02878 

0287A 

0287A 

0297A 

0297A 

0 2 9 7 8  

0297A 

0 2 9 7 8  

02978 

02978 

0297A 
4- 

0 2 9 7 A  

0297A 

0297A 

0297A 

-1861.132 -0 .000  

10849.473 -0.000 
2 6 6 . 7 0 9  0 .000  

-1853.184 - 0 . 0 0 0  

1 0 7 9 4 . 4 7 5  - 0 . 0 0 0  
264.011 0 .000  

-1844.760 -0.000 

10757.640 -0.000 
2 5 9 . 3 1 1  0.000 

-1840.250 -0.000 

4151.821 - 0 . 0 0 0  
-2723.720 0 . 0 0 0  
-4745.700 - 0 . 0 0 0  

4160.645 - 0 . 0 0 0  
-2706.198 0 . 0 0 0  
-4723 .741  -0.000 

3732.603 -0.000 
-2953.473 0 . 0 0 0  
-4993.927 - 0 . 0 0 0  

3714.848 - 0 . 0 0 0  
-2929.630 -0.000 
-4977.030 - 0 . 0 0 0  

3007.535 -0 ,000 
-3674.668 0 . 0 0 0  
-5883.759 - 0 . 0 0 0  

2989.610 - 0 . 0 0 0  
-3661 439 0.000 
- 5 8 5 4 . 8 2 7  - 0 . 0 0 0  

2 8 6 7 . 2 8 6  0.000 
-3383.812 -0 .000 
- 5 3 9 9 . 7 7 0  -0.000 

2880.851 0 . 0 0 0  
-3356.101 0 . 0 0 0  
-5368.208 - 0 . 0 0 0  

3101.583 -0.000 
-3271.600 0 .000  
-5315.647 - 0 . 0 0 0  

3084.176 - 0 . 0 0 0  
-3301.703 0 . 0 0 0  
-5343.567 - 0 . 0 0 0  

2682.177 -0.000 
-3711.603 0 . 0 0 0  
-5843.880 -0 .000 

2719.085 -0.000 
- 3 7 2 6 . 2 9 0  - 0 . 0 0 0  

- 8 . 5 5 2  -0 .000 

- 2 2 5 4 . 2 2 2  0.000 
10776.591 -0 .000 

-7 .654  -0.000 

- 2 2 4 4 . 3 5 3  0.000 
10721.770 - 0 . 0 0 0  

- 7 . 0 7 8  -0.000 

-2240,310 -0.000 
10684 .642  -0.000 

-4.991 -0.000 

-5773.435 -0.000 
3720.892 -0.000 
-18.538 -0.000 

- 5 7 4 6 . 2 2 3  - 0 . 0 0 0  
3732.125 - 0 . 0 0 0  
-19.166 -0,000 

-6072.917 -0.000 
3273.191 -0.000 

- 2 3 . 0 9 3  -0.000 

-6044 ,108  -0.000 
3259.018 -0.000 
-34.857 - 0 . 0 0 0  

-7151.956 -0.000 
2452 ,673  -0.000 
-31.581 - 0 . 0 0 0  

-7119.273 -0.000 
2436.818 0 . 0 0 0  

-27 .864  - 0 . 0 0 0  

- 6 5 7 8 . 8 5 6  -0.000 
2 3 5 5 . 3 4 2  0 . O O O  
-7.182 0.000 

-6538.384 -0.000 

-10.032 - 0 . 0 0 0  
2372.721 0 . 0 0 0  

-6465.600 -0.000 
2603.248 -0.000 

-22 .848 -0 .000 

- 6 5 0 3 . 9 6 2  0.000 
2581.726 -0,000 
-16.308 - 0 . 0 0 0  

-7113.614 - 0 . 0 0 0  
2125.373 - 0 . 0 0 0  

-16.842 -0.000 

- 7 1 4 2 . 4 7 3  -0.000 
2159.809 - 0 . 0 0 0  

- 0 . 0  

0.0 
- 0 . 0  
-0,0 

0.0 
-0.0 
- 0 . 0  

-0.0 
-0.0 
-0.0 

-0.0 
- 0 . 0  
- 0 . 0  

- 0 . 0  
- 0 . 0  
- 0 . 0  

-0.0 
-0.0 
-0.0 

-0.0 
-0.0 
-0.0 

-0.0 
-0.0 
-0.0 

-0.0 
0.0 
-0.0 

- 0 . 0  
0.0 
0.0 

-0.0 
0.0 

-0.0 

-0.0 
- 0 . 0  
- 0 . 0  

0 . 0  
- 0 . 0  
-0.0 

-0.0 
- 0 . 0  
-0.0 

-0.0 
- 0 . 0  



= 6378137.000 I/f = 298.2572235 W Longitude positive WEST 

PRELIMINARY COORDINATES: 

1 
2 FFF 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 
35 

i a  

28 

LAT 

CCOl 34 54  20.71390 
CC02 34 5 5  3.27123 
CC03 34 54  21.77762 
CCD4 34 54 22.07921 
CC05 34 5 4  22,24786 
CC06 34 54 22.83223 
CC07 34 54 24.90286 
CCOS 34 54  24.54016 
CCO9 34 54 26.39819 
CClO 34  54 26,80391 
CCTl 34 54  27.36207 
CC12 34 5 4  27.37812 
CC13 34 5 4  32.40935 
CC14 34 5 4  32.78456 
CC1S 34 54  31.49250 
CC16 34 54 30.79401 
CC17 34 5 4  22.89756 
CCl8 34 54  18.25308 
CC19 34 53 29.28198 
CC20 34 53 7.35840 
CC21 34 53 7.65286 
CC22 34 53 7.97371 
CC23 34  53 8.10532 
CC24 34 51 1 3 . 4 4 5 2 2  
CC2S 34 51 14.32838 
CC26 34 51 3.72038 
CC27 34 51 4 .65459  
CC28 34 5 0  28.69164 
CC29 34 50 29.75202 
CC30 34 5 0  47.28752 
CC31 34 50 48.60106 
CC32 34 50 50.96671 
CC33 34 5 0  49.72172 
CC34 34 50 29.93006 
CC35 34 5 0  28 .99443  

LON 

81 5 3  2.07300 
81 52  15.12419 
81 51 43.93436 
01 51 44 .71742  
81 51 45 .55520  
81 51 47.57366 
81 51 41.33280 
81 51 41.80683 
81 51 40.88014 
81 51 40.43962 
81 51 34.63811 
81 51 35.19753 
81 51 43.56876 
81 51 43.88199 
81 51 41.46351 
81 51 42.85039 
81 51 42.68900 
81 51 42.41088 
81 52 16.71595 
81 45 56.47083 
81 45 57.62101 
81 45 59.77974 
81 46 1.24183 
81 50 35.41233 
81 5 0  34.97060 
81 50 53.03032 
81 50 53 .58909  
81 51 25 .30472  
81 51 25.92937 
81 51 29.14780 
81 51 28 .46476  
81 51 19.39294 
81 51 20.23906 
81 51 38.18722 
81 51 36.83104 

GROUP 1, NO. OF VECTORS AND BIAS CONSTRAINTS: 

34 0.000 1.0.001 

VECTORS : 
DX 

CCOl 
CCOl 
C C O l  
T O  1 
L O  1 
C C O l  
CCOl 
C C O l  
CCOl 
CCOl 
CCOl 

cc02 
K O 3  
CC04 
CC05 
CCQ6 
cc07 
CC08 
cco9 
CClO 
CCll 
cc12 

1074.701 
1959 457 
1938 540  
1918.017 
1867.496 
2017 .243  
2 0 0 6 . 8 8 5  
2 0 2 5 . 0 3 5  
2 0 3 4 . 6 5 4  
2177.858 
2 1 6 3 . 7 2 1  

0.000 0.001 0 . 0 0 0  

DY DZ 

906.000 1079.316 
311,047 18.397 
316.805 23.631 
310.154 32.591 
301 .456  55.569 
373.511 98.398 
360.933 92.433 
400.200 136.923 
411 935 145 A I 4  
450.935 153 197 
4 4 9 . 4 6 6  153.418 

. , .. 

ELEV. G . H .  CONSTR. 

227.465 -31.921 
234.319 -31.948 
212.639 -31.926 
208.467 -31.926 
216.675 -31.926 
231.022 -31.927 
214.419 -31.928 
220.014 -31.928 
215.703 -31.929 
211.923 -31.929 
201.573 -31.930 
201.251 -31.930 
218.132 -31.932 
219.164 -31,932 
215.151 -31.932 
216.287 -31.931 
211.914 -31.927 
210.289 -31.924 
219.565 -31.894 
215.229 -31.898 
216.110 -31.898 
216.658 -31.898 
218.726 -31.898 
207.477 -31.817 
206.822 -31.818 
203.455 -31.810 
1 9 1 . 6 7 5  -31.811 
196.576 -31.787 
2 0 0 . 2 7 2  -31.787 
220.506 -31 -798 
217.604 -31.799 
204,535 -31.801 
211.128 -31.800 
211.552 -31.787 
215.563 -31.786 

0.001 0 . 0 0 0  0.001 

LENGTH ERROR CODES 

1772.214 3 51.0 51.0 2 
1984.077 3 51.0 51.0 2 
1964.411 3 51.0 51.0 2 
1943.205 3 51.0 51.0 2 
1892.486 3 51.0 51.0 2 
2053 .889  3 51.0 51.0 2 
2041.177 3 51.0 51.0 2 
2068.737 3 51.0 51.0 2 
2080.994 3 51.0 51.0 2 
2229.322 3 51.0 51.0 2 
2215.230 3 51.0 51.0 2 



c c r  
C Q 1  
a 0 1  
cco 1 
cco 1 i C C Q l  

' CCOl 
C C O l  

! C C O l  
i C C O l  
CCOl 

, CCOl 
CCOl 
CCOl 

-cc19 
cc20 
CC2l 
cc22 
CC23 
CC24 
CC25 
CC26 
CC27 
CC28 
CC29 
CC30 
CC31 
CC32 
cc33 
cc34 
cc35 

1 L b . I .  L b S  - b L 6  a15U4.'93U lY3Y.lYa 3 4 i . u  3 t . v  L 

10879.020 2 6 6 . 4 7 1  -1861.132 11040 .285  3 51.0 51.0 2 
10849.473 266.709 -1853.184 11009.836 3 51.0 51 .0  2 
10794.475 264.011 - 1 8 4 4 . 7 6 0  1 0 9 5 4 . 1 5 6  3 51.0 51.0 2 
10757 640 259.311 -1840.250 10916.986 3 51.0 51.0 2 
4151.821 -2723.720 -4745.700 6868.620 3 51.0 51.0 2 
4160.645 -2706.198 - 4 7 2 3 . 7 4 1  6851.876 3 51.0 51 .0  2 
3732.603 -2953 .473  -4993 ,927  6 8 9 8 . 8 8 6  3 51.0 51 .0  2 
3 7 1 4 . 8 4 8  -2929.630 - 4 9 7 7 . 0 3 0  6 8 6 6 , 8 5 2  3 51.0 51.0 2 
3007.535 -3674.668 - 5 8 8 3 . 7 5 9  7560.891 3 51.0 51.0 2 
2989.610 -3661.439 -5854 .827  7524.819 3 51.0 51.0 2 

2880.851 -3356.101 -5368.208 6 9 5 5 . 6 0 0  3 51.0 51.0 2 
3101.583 -3271.600 -5315.847 6 9 7 0 . 0 3 7  3 51.'0 5 1 . 0  2 
3084.176 -3301.703 - 5 3 4 3 . 5 6 7  6997 .649  3 51.0 51.0 2 
2682.177 -3711.603 -5843.880 7 4 2 4 . 3 5 2  3 51.0 51.0 2 
2719.085 -3726.290 - 5 8 6 5 . 2 5 3  7461.893 3 51.0 51.0 2 

2867.286 -3383.812 -5399.770 m a 7 . m  3 5 1 . 0  5 1 . 0  2 

I SHXFTSr I L 0.017 
2 0.000 
3 0.017 
4 0.016 
5 0.017 
6 0.017 
7 0.017 
8 0.016 
9 0.016 
10 0.017 
11 0.017 
12 0.017 
13 0.017 

17 0.017 
18 0*016 
19 0.016 
20 0.015 
21 0.017 
22 0.017 
23 0.017 
24 0.016 
25 0.017 
26 0 .017  
27 0 . 0 2 0  
28 0.016 
29 0.017 
30  0.017 
31 0.016 
32 0.017 
33 0.016 
34 0.017 
35 0.017 

-0 095  
0. QUO 
-0 -095 
-0.095 
- 0 . 0 9 5  
-0.095 
-0 .095  
-0.095 
- 0 . 0 9 5  
-0.095 
-0.095 
- 0 . 0 9 5  
- 0 . 0 9 5  
-0.096 
-0,095 
-0.095 
-0.095 
-0.096 
- 0 . 0 9 5  
-0 095 
-0.096 
-0.095 
-0.095 
-0,095 
-0.096 -a 096 
- 0 . 0 9 5  
- 0 . 0 9 5  
- 0 , 0 9 5  
- 0 , 0 9 5  
-0.096 
-0.095 
- 0 . 0 9 5  
- 0 . 0 9 5  
-0.095 

0,100 
0.000 
0 - 100 
0.099 
0.101 
0.100 
0.100 
0.100 
0.101 
0.101 
0.101 
0.101 
0.100 
0.101 
0.101 
0 100 
0.101 
0 100 
0.102 
0,100 
0.101 
0 * 100 
0.100 
0 100 
0.100 
0.101 
0.103 
0.100 
0.102 
0.100 
0.101 
0.101 
0,100 
0.101 
0.100 

ADJUSTED VECTORS, GROUP 1: 
DX,DY,DZ V DN,DE,DU v 

0287A 1074.701 0,000 3310.567 -0.000 
9 0 6 . 0 0 0  0.000 1192.935 0 . 0 0 0  

-0.0 
0 . 0  

.. . , 2. 



ZONE : 
JNXTS : 

W f N T  

30001 
00002 
30003 
J0004 
00005 
30006 
10007 
00008 
00009 
10010 
30011 
00012 
30013 
10014 
00015 
90016 
30017 
30018 
fiqO39 

320 
10021 
00022 
30023 
30024 
00025 
00026 
30027 
30028 
00029 
30030 
30031 
00032 
00033 
30034 
00035  
00036 
00037 
00038 
00039 
00040 

XMf-MAJOR A X I S :  
'IERSE FLATTENING: 

kdOJECTION: LC8 3 
SC-USF 3900 
USFT 

NORTHING 

1119046.388 
1123315.794 
1119098.953 
1119129.987 
lll9l47.621 
1119208.106 
1119413.115 
1119376.773 
1119563.980 
1119604.696 
1119657.104 
1119659. I14 
3120173.593 
1120211.747 
1120079.435 
1120009.779 
1119211.316 
1118741.552 
1113817.539 
1111347.039 
1111377,520 
1111411.293 
1111425.503 
1100011.228 
1100100.216 
lO9904O.O65 
1099134.904 
1095520.873 
1095628,509 
1097403.561 
1097535.884 
3097768.783 
1097643.497 
1095655.000 
1095559.468 
1116280911 
1115644.159 
1114433.769 
1113834,911 
1113436.792 

EASTING 

1734956.785 
1738903.686 
1 7 4 1 4 6 5 . 7 9 8  
1741400.831 
1741331.196 
1741163.575 
1741685.113 
1741645 .326  
1741724 .074  
1741761.106 
1742244 .770  
1742198.189 
1741505.214 
1742479 .441  
1741679.779 
1741563.682 
1741570.466 

1738696.290 
1770350.085 
1770254 .481  
1770074.881 
1769953.173 
1747017.592 
1747055.132 
1745541.230 
1745495.438 
1742922.020 
1742770 .843  
1742517.298 
1742575.330 
1743333.422 
1743261.859 
1741749.275 
1741861.528 
1743027.298 
1741817.233 
1739417.061 

1737291.399 

1741589.712 

1738683 .245  

6378137.000 
298.2572221 
Lambert Conformal 
South Carolina US Foot 
USFT 

HEIGHT 

746 .603  
768 .762  
697.961 
6 8 4 . 2 7 0  
711.206 
750.273 
703.801 
722.157 
708.017 
695,616 
661.659 
660.602 

719.372 
706 -206 
709.930 
695.586 
690  251 
719.165 
706.459 
709.352 
711.147 
717.932 
681.026 
6 7 8 , 8 7 7  
6 6 7 . 8 3 3  
629.192 
6 4 5 . 2 6 1  
657.394 
723.772 
714 .254  
671.377 
693.004 
6 9 4 . 3 9 8  
707.554 
749 864 
735 .465  
684 .815  
714 461 
726.304 

715 ,983  

SITE 

cco 1 
cc02 
CC03 
cc04 
cc05 
CC06 
CCQ7 
CC08 
k09 
CClO 
CCll 
cc12 
CC13 
CC14 
cc15 
CC16 
CC17 
CC18 
CC19 
CC20 
cc2 1 
cc22 
CC23 
CC24 
CC25 
CC26 
cc27 
CC2 8 
CC29 
cc30 
CC31 
CC32 
cc33 
cc34 
cc35 
CC36 
cc37 
CC38 
cc39 
CC40 





FILE: CRUFT.CR5 
COORDINATE LIST 



C:\TDS\TDS-DAT\CROFT.CR5 
I 

Note I Point # Nor thing Easting Elevation 

1119046.3880, 
1123315.7940, 
1119098.9530, 
1119129.9870, 
1l19l47.621O8 
1119208.1060, 
1119413.1150, 
1119376.7730, 
1119563.9800, 
1119604.6960, 
1119657.1O40, 
1119659.1140, 
1120173.5930, 
1120211.7470, 
1120079.4350, 
1120009.7790, 
1119211.3160, 
1118741.5520, 

1111347.0390, 
1111377.5200, 
1111411.293O, 
1111425.5030, 
1100011.2280, 
1100100.2160, 
1099040.0650, 
1099134.9040, 
1095520.8730, 
1095628.5090, 
1097403.5610, 
1097535.8840, 
1097768.7830, 
1097643.4970, 
1095655.0000, 
1095559.4680, 

1115644.1590, 
1114433.7690, 
1113834.9110, 
1113436.7920, 
1098930.8332, 
1098975.00101 
1097251.8230, 
1112146.4800, 
1111507.5950, 
1110338.3570, 
1110950,8910, 
1099781.2940, 

1113a17.7270, 

i i m a o . 9 1 1 0 ,  

1734956.7850, 
1738903.6880, 
1741465.7980, 
1741400.8310, 
1741331.1960, 
1741163.5750, 
1741685.1130, 
1741645.3260, 
1741724.0740, 
1741761.1060, 
1742244.7700, 
1742198.1890, 
1741505.2140, 
1741479.4410, 
1741679.7790, 
1741563.6820, 
1741570.4660, 
1741589.7120, 
1738695.5240, 
1770350.0850, 
1770254.4810, 
1770074.8810, 
1769953.1730, 
1747017.5920, 
1747055.1320, 
1745541.2300, 
1745495.4380, 
1742822.0200, 
1742770.8430, 
1742517.2980, 
1742575.3300, 
1743333.4220, 
1743261.8590, 
1741749.2750, 
1741861.5280, 
1743027.2980, 
1741817.2330, 
1739417.0610, 
1738683.2450, 
1737291.3990, 
1747290.7890, 
1747995.2890, 
1748003.4340, 
1737134.9970, 
1767526.0350, 
1770133.4990, 
1770287,9720, 
1766594.4580, 

746.6030,CCOl=cc13 
768.7620,CCO2=ccOl 
697.961 0, CC03 
684.2700, CC04 
711.2060,CC05 
758.273O,CCO6 
703.8010,CC07 
722.1570,CC08 
708.0170,CC09 
695.6160,CClO 
661.6590,CCll 
660.6020,CC12 
715.9830,CC13 
719.3720,CC14 
706.2060,CC15 
709.93001CC16 
695.5860,CC17 
690.2510,CC18 
719.3600,19-CC14 
706.4590,CC20 
709.3520,CCZl 
711.1470,CC22 
717.9320,CC23 
681.0260,CC24 
678 .8770 ,CC25  
667.8330,CC26 
629.1920,CC27 
645.2610,CC28 
657.394O,CC29 
723.7720,cc30 
714.2540,CC31 
671.377O,CC32 
693.0040,CC33 
694.398Q,CC34 
707.5540,CC35 
749.8640,CC36 
735.4650,CC37 
684.8150,CC38 
714.4610,CC39 
726.3040,CC40 
628.5880,NAfL SET 
618.6870,NAfL SET 
674.9040,NAfL SET 
685.7890,NAIL SET 
733.2040,NAIL SET 
689.8120,NAIL SET 
694.9000,HAfL SET 
665.4780,NAIL SET 



Page 2 
IFT 

1099140.6910,  
1121577.4180, 
1122020.4290, 
1115137,6360, 
1115130.9893, 
1115121.6794, 

1115095.8204, 
1115077.3261, 
1115115.5602, 
1115149.1345, 
1114955.2944, 
1114680.8978, 
1114502.2454,  
1114342.0217, 
1114064.6993, 
1114014.6359, 
1113906.3859, 
1114125.9701, 
1114221.4563, 
1114243.8400, 
1113780.4199, 
3113598.1242, 
1113558.7315, 
1102596.9320, 
1102627.2007, 
1110430.4207, 
1110330.5867, 
1112201.1298, 
1112901.0933, 
1114552,5805, 
1115404.5603, 
1115288.4753, 
1115666.0370, 
1115715.0544, 
1115534.3434, 
1115573.8574, 
1115737.1392, 
1115784.5993, 
1115974.1622, 
1116666.0952, 
1117599.5309,  
1117930.1248, 
1117994.2743, 
1101577.5318, 
1100322.1416, 
1100536,9292, 
1100424.8864, 
1100179.5050, 
1100210.4875, 
1100396.9327, 
3100407.7790, 

1115125.6977, 

TZME: 07:OO 

1766941.6530, 
1748250.4700, 
1747785.0960, 
1742037.6621, 
1741976.6203, 
1741877.5732, 
1741977.4023, 
1742072.5242, 
1742220.9799, 
1742275.4004,  
1742369.4558, 
1742306.2669, 
1742328.3332, 
1742317.3510, 
1742235.4157, 
1742260.1544, 
1741936.9843, 
1741702.0712, 
1741761.3684, 
1741651.9626, 
1741555.2284, 
1741566.3855, 
1741466.3475, 
1741363.8544, 
1764943.1894, 
1765074.9977, 
1769698.0760, 
1769700.5304, 
1767804.9656, 
1767815.6514, 
1768748.2075, 
1770086.1009, 
1769835.6151, 
1769664.0058, 
1769656.9146, 
1770004.6036, 
1769973.9850, 
1770040.7840, 
1770024.2811, 
1770694.3688, 
1770901.9720, 
1769481.1566, 
1769410.7839, 
1769386,5463, 

1764655.1379, 
1764628.9769, 
1764540.5490, 
1764370.9695, 
1764175.1094, 
1764022.2192, 

1766396.22a4, 

1763921.3228, 

DATE: 04-25-1997 

658.9360,NAIL SET 
766.2580,NAIL SET 
759.3130,NAIL SET 
738.2418,NAIL SET 
736.9586,SE COR GRID 64-2 
729.8650,SW COR GRID 64-2 
737.1293,NAIL SET 
736.8333,Nw COR GRID 64-1 
737.2921,NAIL SET 
737.9225,SW GRID 38b-1 
735.7648,SE GRID 38-1 
729.8831,HAIL SET 
728.7546,NAIL SET 
721.9480,NAIL SET 
719.2258,NAIL SET RD FORK 
711.3879,NAIL SET 
709.1728,NAIL SET 
710.4770,NALL SET 
698.8971,NAfL SET 
681.2814,NE GRID A37-A1 
676.1660,NW GRID A37-A1 
713.6234,NAIL SET 
706.3165,NAfL SET 
702.2743,GRXD A37-A2 
660.0581,NAIL SET 
669.6665,SW GRID 46-1  
675.4802,NE GRID A18-1  
675.1629,SE GRID A18-1  
754.6827,NAIL SET 
768.2770,NAIL SET 
789.6562,NAfL SET 
818.3038,NAIL SET 
814.1031,NAIL SET 
811.1598,CORNER 18-3 
811.5806,CORMER 18-3 
819.5744,CORNER 18-2 
818.7911,TP CORNER 18-2 
813.5210,CORNER 18-1 
813.0021,CORNER 18-1 
832.4253,NAIL-HARDEES 
832.1101,NAIL SET RR TRK 
823.7445,NAfL SET 
828.8166,CORNER GRID 16-1 
829.6489,CORNER GRID 16-1 
634.8829,NAIL SET 
609.6461,NAIL SET 
626,1581,CORN A14-2 
612.6274,CORN A14-2 
610.3013,HAIL SET 
611.9116,WAIL SET 
572.8952,CORN A14-1  
568.4733,CORN A14-1  



Page 3 
5 . ' : ' "  . , -  , -  

i ,I ' G y T  

1 JOB: CROFT TIME: 07:OO DATE: 04-25-1997 

101, 
102, 1 103, ,. E; 
108, 
109, 
110, 
111, 
112, 
113, 
114,. 
115, 
116, ! 117, 
118, 
119, 
120, 
121 , 
122, 
I23 , 
124 ,  
125, 

! 126, 
127, 
128, 
129, 

I 

I 

I 

I 

'e :;;; 
133, 
134, 
135, 
136, 
137, 
138, 
139 , 
140, 
141, 
142, 
143, 
144, 
145 ,  
146,  
147, 
148, 
149, 
150, 
151, 
152, 

1100319.7485, 
1115132.9568, 
1115289.9907, 
1115601.6867, 
1115590.1987, 
1116042.3495, 
1115513.1253, 
1115873.0897, 
1115686.3438, 
1116091.5835, 
1116187.2670, 
1116114.0743, 
1116584.9836, 
1116914.4295, 
1117172.2738, 
1117206.8384, 
1117231.4745, 
1117349.5918, 
1117278.6489, 
1117214.7622, 
1116491.1366, 
1116650.9979, 
1116612.2449, 
1116582.1528, 
1115462.7322, 
1115266.0538, 
1115160.5593, 
1115672.4697, 
1120843.6493, 
1119965.9183, 
1119191.6899, 
1117852.4804, 
1117623.4514, 
1117722.7113, 
1117603.1895, 
1117495.0056, 
1117241.4045, 
1117340.5387, 
1117227.9759, 
1114257.4227, 
1114840.8809, 
1115073.3968, 
1115231.2723, 
1115424.3869, 
1115519+3419, 
1115683.0095, 
1115430.5567, 
1115778.0224, 
1115912,3377, 
11 16053.4041 , 
1116051.9261, 
1116095.3260, 

1763903.4102, 
1740806.7986, 
1740449.3279, 
1740027.7562, 
1739380.1412, 
1739530.3618, 
1739162.7380, 
1742272.4151, 
1742345.9023, 
1743065.8593, 
1743099.7644, 
1742688.7556, 
1742460.76b2, 
1742070.9502, 
1742085.3364, 
1742190.9021, 
1742166.4518, 
1742200.1510, 
1742217.6462, 
1742293.1093, 
1742732.8479, 
1742788.5921, 
1742882.1315, 
1743476.1140, 
1744033.3501, 
1744151.2530, 
1744360.2455, 
1741527.4982, 
1748969.2371, 
1750742.9964, 
1752742.3432, 
1753564.2954, 
1753175.2384, 
1753161.4118, 
1753062.1855, 
1753200.3452, 
1753387.2092, 
1753095.4666, 
1752894.0295, 
1737110.3272, 
1736839.9090, 
1736956.3874, 
1736775.1906, 
1736800.8199, 
1736937.6127, 
1736931.4766, 
1737062.2760, 
1736845.2616, 
1736780.9483, 
1736793.8177, 
1737030.0589, 
1737383.4595, 

562.7455,CORN A 1 4 - 1  
677.1595,NAIL SET 
665.7041,NAIL SET 
641.5779,NAIL SET 
611.5184,NE CORNER 27-1 
646.6522,CORNER 27-3 
632.2399,TIE 27-2 
741.0355,NAfL SET 
747.8341,NW CORNER A37-bl 
7 4 9 . 4 5 1 8 , ~ ~  CORNER 3aa-1 
747.1741,NW CORNER 38a-1 
746.3324,NAIL SET 
840.1123,NAZL SET 
798.0752,NAIL SET 
776.5178,NW CORNER SITE 9 
787.1150,NAIL SET 
783.7635,NE CORNER 9 
768.7613,HE CORNER 9 
773.9649,NW CORNER 9 
787.5871,SW CORNER 9 
739.3929,NAIL SET 
746.6944,NW 65-1 
747.7112,SW 65-1 
750.8991,NAIL SET 
703.4690,NAIL SET 
675.1326,NAIL SET 

733.8772,A37C-1 LOCATION 
767.6025,NAIL SET 
761.8457,NAIL SET 
761.3260,NAIL SET 
752.2985,NAIL SET 
723.5542,SE OF 71-1 
724.9786,NE OF 71-1 
718.2705,NAIL SET 
711.8257,NAIL SET 
685.4965,NW OF 71-4 
691.1535,NW OF 71-2 
683.1721,NE OF 71-3 
726.2633,NAfL SET 
722.0387,NAIL SET 
735.4718,NAIL SET SE 40-1 
729.0679,NAIL SET SW A3-2 
736.7172,NAIL SET 
732.3365,NAIL SET SW 39-2 
719.4985,NAIL SET 
739.9818,NW 8b-1 
724.6297,S€ OF 39-1 
729.9302,NAIL SET 
735.6092,NAIL SET 
722.5044,NAIL SET 
697.4071,NAIL SET 

m i . w a 5 , ~ w  5-1 



JOB: CROFT TIME: 07:OO 
Page 4 

DATE: 04-25-1997 

153, 
154, 
155, 
156, 
157, 
158, 
159 , 
160, 
161 , 
162, 
163, 
164, 
165, 
166, 
167, 
168, 
169 ,  
170, 
171, 
172 , 
173, 
174, 
175, 
176, 
177, 
178, 
179, 
180, 
181 , 
182, 
183, 
184 , 
185, 
186 , 
107, 
188, 
189, 
190, 
191, 
192, 
193, 
194, 
195, 
196, 
197, 
198, 
199, 
200,  
201, 
202, 
203, 
204, 

1116145.6819, 

1116028.2826, 
1116082.7071, 
1115271,2813, 
1116449.9509, 
1116464.4703, 
1116476.6966, 

1114134,2801, 
1114322.1670, 
1114850.9992, 
1114160.1926, 
1114007.7493, 
1113705.2364, 
1113230.7733, 
3113251.6708, 
1113170.1836, 
1116582.2147, 
1117229.7314, 
1117298.8805, 
1115904.5413, 
1115635.3985, 
1115305.5646, 
1113166.0399, 
1112350.4745, 
1112344.7431, 
1112257.7989, 
1112175.5790, 
1112175.3609, 
1112060.9236, 
1112039.6083, 
1112079.0851, 
1112085.3864, 
1112256.8970, 
1116822.6432, 
1118367.1001, 
1119036.7607, 
1119600.5451, 
1119046.0428, 
1120531.7265, 
1121039.4432, 
1121034.8608, 
1121247.6516, 
1118040.7280, 
1117714.9789, 
1116532.0445, 
1115882.3059, 
1115103.0768, 
1112746.5399, 
1111765.7085, 
1111569.4029, 

1115864.7485, 

1114126.5735, 

1737533.4749, 
1742186.8102, 
1741505.4041, 
174130O. 6367, 
1736491,3449, 
1735767.4075,  
1736276.2078, 
1736374.6147, 

1737235.1038, 
1737349.7519, 
1740213.9123, 
1740519.8486, 

1740340.9506, 
1740273.3502, 
1740274.4082, 
1740561.8898, 
1744142 .8282 ,  
1745221.0789, 
1745236.6866, 
1744260.8105, 
1744179.9998, 
1745167.9572,  
1745492.7501,  
1745638.5956, 
1745268.0350, 

1745350.1159, 
1744988 .8713 ,  
1744980.5038, 
1745025.8570, 
1744852.8051, 
1744637.1418, 
1744638.1188, 
1735496.9356, 
1735069.3495, 
1734933.9104, 
1736292.8802, 
1734955.6729, 
1737961.6064, 
1738138.9242, 
1737908.1131, 
1738043.0129, 
1754802.0673, 
1755795.0881, 
1755735.9030, 
1755315.6739, 
1754709.4771, 
1753892.8601, 
1753543.2998, 
1753558.2838, 

1737188.1137, 

1740576.6666, 

1745295.0504, 

691.5701,NW OF A3-1 
741.1619,NAIL SET 
739.9898,NAIL SET 
721.9653,SW OF A37c-1 
728.0401,NAIL SET 
728.3084,NAIL SET 
712.3369,SW OF 50-1 
710.3579,SE OF 50-1 
734.1966,NW OF 26-1 
735.7193,NE OF 26-1 
729.3116,NAZL SET 
630.2385,NAfL SET 
588.0902,NAfL SET C/L CRK 
588.4767,NAIL SET 
588.3559,NAIL SET 
585.3585,NW OF 24-1 
585.1554,NAfL SET 
612.8823,NE OF 24-2 
761.0817,NAIL SET 
749.0080,SW OF 67-1 
750.4303,NE OF 67-1 
729.7122,NAIL SET 
702.3581,NW OF 37-1 
752.9851,NAIL SET 
770.5064,MON. SPA 181 
758.1139,NAIL SET 
744.3625,NAIL SET 
740.1729,SW OF R32-1 
739.5712,NW OF A32-1  
726.4004,NAIL SET 
713.0058,SW OF A32-2 
714.1972,W OF A32-2 
708.2111,NAIL SET 
694.0592,NAIL SET 
713.8198,NE OF 36-1 
732.2824,NAfL SET 
766.7061,NAZL SET 
747.8541,NAIL SET 
699.7612,NAIL SET 
746.8318,MON. CROFT-13 
697.9546,NAIL SET 
694.6433,NAIL SET 
673.7184,SW OF 30-1 
674.6325,SE OF 30-2 
780.3153,NAIL SET 
807.6311,NAIL SET 
852.6142,NAIL SET 
851.4700,NAIL SET 
840.4131,NAIt SET 
820.5224,NAIL SET 
799.3676,NAIL SET 
790.8913,NAIL SET 
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1 

P 
I 

I 

1 

I 

I 
I 

I 

1 

1 

I 

I 

i 

205 ,  
206, 
207, 
208, 
2 0 9 ,  
210, 
2 1 1 ,  

213, 
214, 
215, 
216, 
217, 
218, 
219, 
220, 
221, 
222,  
223, 
224,  
225, 
226, 
2 2 7 ,  
228, 
229, 
230, 
231, 
232, 
233, 
234, 
235 , 
236, 
237, 
238, 
239, 
240, 
241, 
242, 
243 , 
244, 
245,  
246 ,  
247, 
248 , 
249,  
250 , 

252, 
253, 
254,  
2 5 5 ,  
256, 

212, 

2 5 1  

1111206.5682, 
1110627.5456, 
1110197.4286, 
1109695.2385, 
1109349,5346, 
1109449.1007, 
11O9612.1640, 
1109710.9399, 
1109352.0308, 
1108456.4148, 
1107734.6805, 
1107619.8985, 
1107718.5424, 
1114595.9224, 
1114517.2365, 
1114521.4476, 
1114598.8665, 
1114604,6223, 
1114584.4590, 
1122687.7341, 

1122645.1971, 
1116419.9986, 
1115592.6529, 
1115578.8507, 
1113488.1563, 
11 12920.8876 , 
1112678.0189, 
1112429.4073, 
1111817.0470, 
1111327.2880,  
1110990.9568, 
1110435.4725, 
1109898.6669, 
1109657.0327, 
1109369.1889, 
1109606.1739,  
1109426.5612, 
1108545.2276 , 
1108095.3031, 
1108049.3977, 
1107971.9225, 
1107842.5465, 
1120901.4977, 
1121088.0808, 
1112205.6656, 
1112300.5459, 
1112367.8100, 
1114314.6987, 
1113961.2927, 
1113920.4560, 

1122595.2062, 

1113944.43a8, 

1753762.1485, 
1753726.2229, 
1753629.7709, 
1753463.4947, 
1753412.0578, 
1753403.0167, 
1753348.1779, 
1753338.5547, 
1753423.1748, 
1753504.0415, 
1753388.7925, 
1753300.2064, 
1753291.7292, 
1745936.0545, 
1745713.5095, 
1745763.5520, 
1745593.9418, 
1745643.6420, 
1715908.7748, 
1747186.1608, 
1746753.1603, 
1746747.8202, 
1744935.1146, 
1745632.1756, 
1745533.5575, 
1738639.9997, 
1738150.7182, 
1737800.2537, 
1737657.5648, 
1737742.4848, 
1738037.1750, 
1730490.4714, 
1738905.5767, 
1739048.9193, 
1739369*3615, 
1740006.2706, 
1740810.5718, 
1741126.8109, 
1741309.9183, 
1741356.8055, 
1741326.6122, 
1741264.8850, 
1741359.7072, 
1737989.8472, 
1738119.5896, 
1744645.4763, 
1744644.2136, 
1744585.0744, 
1768657.0472, 
1768308.1404, 
1768279.5370, 
1768870.8680, 

I 

759.8214,NAIL SET 
763.2247,NAIL SET 
786.8403,NAIL SET 
787.5071,NAIL SET 
790.9894,SE OF 78-1 

786.8250,SE OF 78-2  
786.1548,NE OF 78-2 
789.8651,NAIL SET 
796.5098,NAIL SET . 
795.3227,NALL SET 
792.0500,NE OF 41a-2 
789.5488,NE OF 85-1 
763.1252,NAIL SET 
756.2913,SW OF 68-1 
757.0107,NW OF 68-1 
756.1744,SE OF 68-2 
755.9472,NE OF 68-2 
758.1004,MON. SPA 180 
746.0096,NAIL SET 
731.6221,SE OF A 3 3 - 1  
732.7572,NE OF A33-1 
734.4107,NAIL SET 
664.3980,NE OF 67-2 
664.2108,NW OF 67-2 
719.1964,NAIL SET 
706.4654,NAIL SET 
696.7582,NAIL SET 
700.8859,NAIL SET 
705.6666,NAIL SET 
694.5115,NAIL SET 
691.5697,NAIL SET 
706.4823,NAIL SET 
718.4845,NAIL SET 
725.7234,NAIL SET 
728.6545,NAIL SET 
718.1457,NAfL SET 
722.4481,NAIL SET 
703.0031,NAIL SET 
778.1727,NAIL SET 
775.0353,NE OF 41a-1 
766.3002,NW OF 41a-1 
754.5568,SE OF 41a-2 

789.1107,~~ OF 78-1 

690.1869,SE OF 30-3 
689.0011,SE OF 30-4 
712.2754,NAIL SET 
712.5170,NAXL SET 
721.6651,NE OF 36-2 
774.3353,NAIL SET 
757.6076,NE OF A 2 1 - 1  
756.3869,SE OF A21-1 
762.8176,SE OF A21-2 



JOB: CROFT TIME: 07:OO 
Page 6 

DATE: 04-25-1997 

257, 
258 ,  
259 , 
260, 
261, 
262, 
263, 
264 , 
265, 
266, 
267 , 
268,  
269, 
270 , 
271, 
272, 
273, 
274, 
275 , 
276 ,  
277 , 
278, 
279, 
2 8 0 ,  
201, 
282,  
203, 
284 , 
285, 
286, 
287,  
280 ,  
289 ,  
290 ,  
291 , 
292, 
293, 
294, 
295 
296, 
297, 
298, 
299, 
300 , 
301 I 
302, 
303, 
304, 
305 , 
306 , 
307, 
308, 

1113904.9477, 

1098214.6576, 
1098488.2881, 

1098799.7918, 
1098668.0621, 
1098714.5274, 

1112822.9085, 
1112980.6889, 
1113409.7373, 
1113369.1176, 
1113320.7389, 
1116182.2215, 
1116371.1006, 
1116492.3754, 
1116625.9955, 
1116800.1591, 
1116837.8367, 
1116957.2519, 
1117000.4356, 
1113943.5962, 
1112592.1278, 
1112269.2883, 
1112566.6895, 
1112174.9278, 
1113291.6021, 
1113275.8799, 
1109500.3375, 
1109759.1207, 
1109708.8696, 
1109746.7205, 
1110105.2255, 
1110144.6935, 
1110142.9652, 
1110366.7292, 
1110328.5558, 
1110015.4185, 
1109694.0621, 
1109850.5812, 
1110146.4922, 
1110180.8018, 
1109849.4334, 
1109957.7490, 
1110166.0982, 
1110436.1641, 
1110518.2014, 
1110146.7999, 
1109716.4896, 
1109567.1098, 
1109300.1808, 

1098050.6214, 

109a708.7818, 

1112485,3239, 

1768841.3626, 
1761585.6283, 
1761299.6880, 
1761281.3739, 
1760944.8704, 
1760904.5713, 
1760713.5109, 
1760624.5366, 
1744457.6019, 
1744368.1543, 
1744269.9977, 
1744668.2680, 
1744943.9911, 
1745091.2319, 
1737475.3404, 
1737568.9074, 
1737752.3375, 
1737855.2599, 
1738064.7939, 
1738161.2875, 
1737818.0504, 
1737699.7444, 
1768352.9651, 
1769296.4578, 
1770161.8667, 
1770171.9254, 
1770767.4434, 
1770901.4149, 
1770865.2354, 
1740399.7671, 
1740650.3160, 
1741102.7567, 
1741322.7524, 
1741681.6944, 
1742018.0294, 
1742350.9909, 
1742452.5414, 
1742680.6521, 
1742655.1741, 
1742974.0763, 
1743273.1009, 
1743545.2464, 
1743739.6092, 
1743963.2004, 
1744586.5080, 
1744735.9322, 
1744795.7503, 
1745345.3241, 
1745652.6329, 
1745743.2686, 
1746137.9795, 
1746383.9577, 

759.9972,NE OF A21-2 
593.5281,NAIL SET 
587.5022,NAIL $ET 
592.8078,NAIL SET 
569.1412,SE OF A12-1  
568.5050,NE OF A12-1  
552.5203,NE OF A12-2 
547.0882,NW OF A12-2 
726.7434,NAIL SET 
728.2334,NAfL SET 
722.9798,NAIL SET 
742.3288,NAIL SET 
762.4012,TP AT SE OF 56-1 
759.3502,SE OF 56-2 
693.8164,NAZL SET 
681.8830,NAIL SET 
663.5359,NAIL SET 
652.2882,NAIL SET 
638.2473,NAIL SET 
632.2366,NW OF A3-3  
645.4953,NAIL SET 
657,7207,SE OF A3-4 
759.4922,NAIL SET 
748.5845,NAIL SET 
800.2255,NAIL SET 
784.9703,SE OF AZO-2 
792.0240,NAIL SET 
812.5281,NAIL SET 
810.5010,SE OF AZO-1 
717.8938,NAIL SET 
727.4134,NAIL SET 
728.8258,NAIL SET 
718.0709,NAlL SET 
711.0731,NAIL SET 
695.2347,NAfL SET 
664.6476,NAIL SET 
643.5992,NAIL SET 
598.0777,NAIL SET 
605.4664,NAXL SET 
577.5887,NAIL SET 
607.2243,NAIL SET 
713.8722,NAIL SET 
723.5107,HAIL SET 
744.3634,NAIL SET 
799.0950,NAIL SET 
797.3733,NAIL SET 
788.1502,NAIL SET 
797.3487,NAIL SET 
789.7864,NAIL SET 
786.0234,NAIL SET 
782.9849,NAIL SET 
803.2346,NAIL SET 



1 1 JOB: CROFT 

I 

1 
I 
1 

I 
I 
I 

to 

309, 
310, 
311, 
3 1 2 ,  
313, 
314, 
315, 
316, 
317, 
318, 
319, 
320, 
321 , 
3 2 2 ,  
323, 
324,  
325 , 
326, 
327, 
3 2 8 ,  
329 , 
330, 
331 
332, 
333 , 
334, 
335, 
336, 
337, 
338, 
339,  
340 ,  
341 , 
342,  
343, 
344 , 
345,  
346 , 
347 ,  
340, 
349,  
350, 
351 I 

352, 
353, 
354, 
3 5 5 ,  
356,  
357,  
358 , 

360 , 
359, 

1109551.3655, 
1109491.8502, 
1113362.5529, 
1113599.8602, 
1113896.8922, 
1113450.5219, 
Ill3615.9152, 
1113929.0263, 
1109346.5557, 
1109183.4314, 
1109174.0660, 
1112816.4913, 
1112300.6048, 
1112435.1383, 
1112187.4309, 
1120043,4053, 
1120363.6609, 
1119644.5882, 
1119078.5257, 
1119938.4763, 
1120788.2735, 
1120837.0757, 
1120993.6382, 
1111932.7231, 
1111600.5996, 
1111682.2983, 
1111401.2874, 
1121439.5743, 
1111522.9125, 
1111454.2295, 
1111635.3388, 
1111484.8669, 
1111400.7334, 
1111143.8952, 
1111487.5901, 
1111288.7012, 
1111249.8195, 
1116929.1386, 
1116800.7922, 
1116678.1908, 
1111226.5595, 
1109298.9619, 
1107639,4765, 
1107338.5112, 
1106982.1517, 
1106741.1167, 
1106579.7205, 
1106273.4951, 
1105964.6057, 
1106176.3201, 
1106312.5665, 
1106749.1683, 

Page 7 
TIME: 0 2 ~ 5 7  DATE: 04-11-1997 

1746278.2186, 
1747001.3995, 
1754128.3196, 
1754210.4959, 
1754314.6916, 
1754086.4551,  
1753985.7142, 
1754247 .8796 ,  
1746726.9623, 
1 7 4 6 7 4 5 . 9 2 4 0 ,  
1746738 .6949 ,  
1754024.2601 , 
1753725.5738, 
1753809.7270, 
1753735.6182, 
1738066.3293, 
1738775.4837,  

1738771.1750, 

1739257.5384, 
1739370.4120, 
1739005.5881, 
1744595.7396, 
1744634.9918, 
1744585 .2205 ,  
1744694.9358, 
1 7 4 4 4 3 0 . 6 4 0 4 ,  
1744493 .0526 ,  
1 7 4 4 8 3 4 . 2 3 7 3 ,  
1 7 4 4 4 1 3 . 2 3 7 4 ,  
1 7 4 4 2 7 8 . 3 4 5 1 ,  
1744160.3702,  
1744088.0956, 
1 7 4 4 5 1 2 . 8 2 2 0 ,  
1744700 9 7 5 0 ,  
1744635.6316, 
1738188.3794, 
1738340.3532, 
1738473.9013, 
1770433.7852, 
1746943 7642, 
1742168.8282, 
1742268.7319, 
1 7 4 2 2 4 2 . 0 4 7 0 ,  

1743180.6946, 
1 7 4 3 4 4 2 . 5 5 1 4 ,  
1743795.8517, 
1744082.~606, 
1 7 4 4 2 4 5 . 4 5 5 2 ,  
1 7 4 4 4 7 3 + 5 3 5 8 ,  

1738331.970a, 

173aa27.1346, 

1742536.7251, 

794.8479,SW OF A 3 9 - 1  
802.2160,SE OF A39-2 
822.6805,NAIL SET 
822.5530,NAIL SET 
822.7500,NAIL SET 
821.5705,NE OF 86-2  
813.3541,SE OF 86-1 
822.2126,SE OF 86-3 
793.9443,NAIL SET 
796.3967,MON. CROFT-15 
710.8429,CALL COORDS CC15 
818.7044,NW OF 43-1 
813.0274,NAIL SET 
817.4893,NW OF 4 4 - 1  
814.1737,SW OF 44-2  
681.2107,NAfL SET 
735,8609,NAI.L SET -i- 

688.6913,NAIL SET 
697.9372,NAfL SET 
698.6620,SE OF 90-1 
773.0893,NAIL SET 
778.4289,NW OF 92-1 
755.5747,SE OF 9'1-1 
697.3477,NAIL SET 
715.3932,NAIL AT SW A 3 1 - 1  
712.9106,NW COR. A31-2 
724.0927,NAIL SET 
735.6021,SW COR. 74-2 
727.0765,NAIL SET 
739.1069,SW OF 74-3 
732.8024,NAIL SET 
743.7051,NAIL SET 
746.9377,NAIL SET 

725.7236,NAXL SET 
730.4821,NAIL SET 
731.6048,SW OF 74-4 
624.6019,NAfL SET 
631.3697,NAIL SET 
617.2448,NAIL SET 
697.7461,SE OF 88-2  
7 9 9 . 3 8 3 6 , W  OF A39-2 
752.5105,NAIL SET 
763.6063,NAIL SET 
767.3135,NAIL SET 
759.1827,NAIL SET 
750.2393,NAIL SET 
754.1039,NAIL SET 
748.1277,NAIL SET 
746.2100,NAIL SET 
737.6130,NAIL SET 
703.3999,NAIL SET 

758.3a22,m OF 74-1 



JOB: CROFT 

361, 
362, 
363, 
364, 
365, 
366, 
367, 
360, 
369, 
370, 
371, 
372, 
373, 
374, 
375, 
376, 
377, 
370, 
379 , 
380 , 
381, 
382, 
383, 
304, 
385, 
386, 
307,  

389 , 
390, 
391, 
392, 
393, 
394 * 
395, 
3 9 6 ,  
397 , 
390, 
399, 
400, 
401, 
402, 
403, 
404, 
405, 
406, 
407, 
408, 
409, 
410, 
411, 
412, 

388, 

1107041.9275, 
1107227.4409, 
1118390.5962, 
1117912.2635, 
3318048.7656, 
1118001.4115, 
1118041.9130, 
1118000.4855, 

1116437.5645, 
1116195.9742, 
1107205.3415, 
1106491.0716, 
1106S04.8366, 
1106435.0885, 
1106515.2081, 
1106459,4741, 
1106247.9030, 
1106199,6952, 
1106102.4412, 
1106183.8332, 
1106327.7497, 
1122482.1884, 
1116073.9321, 
1117383.0953, 
1115965.1064, 
1117570.2894, 
1118364.5016, 
1109610.6984, 
1108365.9145, 
1107356.3413, 
1107424.4012, 
1107540.7044, 
1107813.1513, 
1107781.7861, 
1107679.3961, 
1118912.1964, 
1118091.8631, 
1118327.0576, 
1118494.4525, 
1118276.5203, 
1119467.0052, 
1119413.4227, 
1112001.1477, 
1112094.3694, 
1111905.2232, 
1111700.8037, 
1111480.3884, 
1113631.8394, 
1114547.2308, 

1123688.5757, 

nin28.1a40, 

iii4572.8a41, 

Page 8 
TIME: 0 7 ~ 0 0  DATE: 04-25-1997 

1744634.0237, 
1744774.4002, 
1738805.1515, 
1739153.9914, 
1739327.0926, 
1739253.5381, 
1739504.0293, 
1739578.0030, 
1739608.3853, 
1738428.6090, 
1738528.8705, 
1753378.0306, 
1753348.0912, 
1753165.2155, 
1752913.7766, 
1752687.8787, 
1752288.6941, 
1751936.4014, 
3751631.2990, 
1751252.3950, 
1751095.1525, 
1750915.0440, 
1746927.5966, 
1770265.4320, 
1766879.1901, 
1770687.1265, 
1766291.9322, 
1764345.3334, 
1770174.7484, 
1769909.7212, 
1769856.2238, 
1769141.3962, 
1768922.1100, 
1768648.9087, 

1768713.2968, 
1752791.1417, 
1752111.9914, 
1752014.6259, 
1752101.5253, 
1751979.7476, 
1738348.1620, 
1738222.0138, 
1745756.5438, 

1745732.4812, 
1745636.8872, 
1745805.3539, 
1771074.0658, 
1771708.5936, 
1772037.6831, 
1745763.4468, 

ma496.4294, 

1745866.9218, 

693.8614,NAIL SET 
684.1630,SW OF 19-1 
668.7636,NAIL SET 
696.3701,NAIL SET 
715.4360,NW OF 89-1 
706.8872,NAIL SET 
710.4872,NAfL SET 
705.9513,NAZL SET 
692.2707,NW OF 89-2 

610.8753,NW OF A 2 - 1  
802.8964,NAIL SET 
785.3879,NAIL SET 
776.2428,NAIL SET 
741.7052,NAIL SET 
709.8150,NAIL SET 
641.7744,NAIL SET 
597.5764,NAIL SET 
583.492S,NAIL SET 
646.8178,NAIL SET 
681.5224,NAIL SET 
672.4754,SW OF 45-1 
738.1015,NW OF A33-2 
826.9047,NhIL SET 
812.6837,NAfL SET 
831.1038,SCGS MON. 4 2  292 
822.5253,NAIL SET 
838.0823,SE OF 15-1 
670,2334,NAIL SET 
730.1735,NAIL SET 
691.4407,NAfL SET 
688.7071,NAfL SET 
702.2637,NAIL SET 
720.7034,NAIL SET 
726.3698,NE OF A 1 6 - 1  
723.4893,NE OF A16-2 
754.1419,MAIL SET 
761.6693,NAIt SET 
763.3497,NAIL SET 
760.388S,NE OF A 2 9 - 1  
762.1289,SE OF A29-2 
679.2103,NAZL SET 
657.2537,NE OF 80-1 
763.7481,NE OF A32-1 
767.1500,NE OF A32-2 
759.3197,NAIL SET 
762.7411,SW OF A32-3 
749.1576,NE OF A32-4 
813,2575,NAfL SET 
809.6076,NAIL SET 
822.7012,SW OF 17-1 
764.2970,NAIL SET 

638.6163,NAIL SET 



T - 7 * I T  
._ - - .. .. . 

- 1  

Page 9 ' I JOB: CROFT TIME: 0 7 ~ 0 0  DATE: 04-25-1997 

1 

I. 
I 

I 

I 

1 

t 

! 

413, 
4 1 4 ,  
415,  
416, 
417, 
410, 
419, 
420,  
4 2 1  , 
422 I 

423,  
424,  
4 2 5 ,  
4 2 6 ,  
427, 
420, 
429, 
430, 
431, 
432, 
433, 
434, 
435,  
436, 
437, 
438, 
439, 
440 ,  
441,  
442,  
443,  
444,  
445,  
446 I 
447, 

500 , 
501, 
502, 
503, 
504 I 

505 * 
5 0 6 ,  
507 ,  
508 , 
509, 
510, 
SIT,  
512, 
513, 
514,  
515, 

448, 

1124681.0897, 
1123143.1053, 
1122517.7952, 
1122527.4568, 
1122978.3638, 
1122379.1678, 
1122300.1254, 
1122297.9171, 
1124192.0449,  
1123993.0288, 
1123546.2124,  
1122248.0806, 
1123161.6044, 
1123331.3080, 
1108089.4009, 
1120487.3436, 
1117383.0630, 
1116474.1518, 
1115904.5300, 
1115462.6355, 
1113374.2132, 
1118977.1607, 
1115970.2795, 
1115446.4855, 
1116738.3790, 
1110398.2060, 
1111593.0919, 
1111699.5248, 
1124335.1222, 
1124743.3388, 
1123658.7483, 
1121544 .5519 ,  
1121544.3765, 
1117746 9769, 
1117566.1985, 
1119051.0292, 
1115625.5262, 
1117607.4623, 
1119200.4331, 
1119899.4963, 
1119652.8971, 
1119735.1837, 
1119832.9780, 
1119588.6262, 
1119667.2012, 
1119713.5895, 
1119567.3980, 
1119416.7856, 
1119291.1965, 
1120236.5154, 
1120242.6858,  
1120290.7998, 

1743970.9852, 
1745415.4182, 
1745158.3173, 
1744682.3472, 
1743984.5825, 
1743777.1367, 
1743264.1468, 
1742773.6714, 
1743422.4074, 
1742787.1162, 
1742158.9564, 
1740444.9146, 
1739094.3250, 
1738905.9994, 
1741357.3983, 
1749521.6369, 
1745185.1097, 
1743280.8408, 
1744260.8125, 
1744033.2196, 
1737254.2750, 
1734906,5893, 
1770607.4832, 
1772003.7278, 
1770907.6367, 
1770174.1616, 
1767539.3928, 
1767538.1696, 
1744604.2316,  
1743934.5239, 
1745743.6293, 
1748227.1053, 
1748246.5338, 
1755812.5008, 
1756551.4300, 
1752883.7497, 
1744227.3605, 
1745419.3832, 
1746884.1358, 
1747328.8017, 
1747605.4547,  
1747644 .4177 ,  
1747659.5347,  
1747925.5980, 
1748009.2157, 
1747990.2582, 
1748090.9227, 
1748245.4094, 
1748128.6016, 

1747334.0778, 
1747561.0659, 

1747478.4429,  

793.3630,MON. CROFT 2 
770.6036,NAIL SET 
742.4221,NAIL SET 
756.1111,NAIL SET 
706.5330,NAfL SET 
713.2793,NAIL SET 
703.8403,NAIL SET 
712.0238,SE OF 29-1 
795.0936,NAIL SET 
785.1249,NAIL SET 
793.0390,NAIL SET 
768.8182,NAfL SET 
747.8473,NAIL SET 
768.6298,MON. CROFT-1 
687.2707,427-TP 244 
762.2837,MON. CROFT 3 
752.4025,MON. SPA 179 
749.8853,MON. SCGS 42 045 
728.4187,TP 431-TP 174 
702.0717,TP 432-TP 125 
721.8447,HWY.S6-D.R.RD. 
748.8014,HWY.56-C.C.C.RD. 
831.9332,HWY.9-CHURCH ST. 
835.5362,HWY.9-Kwy.150 
832.1314,CHURCH ST-MAIN 
690.5490,HWY.176-HWY.150 
677.7272,HWY.176-DEERWOOD 
731.8239,MON. CROFT 5 
782.3694,HWY.295-E.CROFT 
793.6890,TIE.PT-295-W.CR. 
763.6743,HWY.295-PATCH RD 
765.7641,295-DAIRY RIDGE 
7 6 5 . 7 6 5 5 , S C G S  MUN.42 281 
807.1683,295-JOHNSON LK. 
827.3756,295-WHITESTONE 
761.2546,295-HENNfNGSTUN 
729.7122,NW OF 37-1 
761.0817,NAIL SET 
761.0817,NAIL SET 
761.0817,NAIL SET 
761.0817,NAIL SET 
761.0817,SW A 3 2 - 1  
761.0817,NW A32-1  
761.0817,NAIL SET 
761.0817,SW A32-2 
761.0817,NW A32-2 
761.0817,NAIL SET 
761.0817,NAIL SET 
761.0817,NE 36-1 
76 1 - 0  8 1 7 I NE A32- 5 
761.0817,NE A32-6 
761.0817,NAIL SET 
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516, 1120376.5820, 

518, 11 19332.94 74, 
519, 1119262.2500, 
520, 1119172.2414, 
521, 1118999.3828, 
522, 1118690.3367, 
523, 1118507.6816, 
524, 1118461.4028, 
525 ,  1118678.4905, 
526,  1118813.7904, 
527, 1119501.1590, 
528, 1119772.6074, 
529, 1119678.7517, 
530, 1119752.7619, 
531, 1119733.6169, 
532, 1120015.2819, 
533, 1119596.7111, 
534, 1119616.2008, 
53S, 1119598.2748, 
536, 1119738.5484, 
537, 1119773.1069, 
538, 1120046.9083, 
539, 1120031.2990, 
540, 1118375.6616, 
541, 1118153.0306, 
542, 1118203.0747, 
543, 1118033.4780, 
544, 1118083.1602, 

517, 1120652.947a, 
1747769.8232, 
1747795.0409, 
1748156.8683, 
1748093.5768, 
1748091.5710, 
1748105.8704, 
1747943.2144,  
1747908.6593, 
1747324.7634,  
1747148.8400,  
1747073.1855, 
m a 3 7 9 . 2 4 9 3 ,  
ma575.4462, 

maa35.6555, 
1748556.7791, 

1740732.9313, 
1748528.1454, 
1748715.5714, 
1748917.0158, 
1749060.8440, 
1749288.1039, 
1748743.1975, 

1748813.7434, 

1746207.7270, 
1746203.5176, 
1746126.0744, 
1746120.3120, 

ina739.3156, 

m m a . g a n ,  

761.0817,SW A32-3 
761.0817,NE A32-4 
761.0817,NAIL SET 
761.0817,NAIL SET 

761.0817,NAIL SET 
761.0817,NAIL SET 
761.0817,NAIL SET 
761.0817,NAIL SET 
761.0817,SE 56-1  
761.0817,SE 56-2 
761.0817,NAIL SET 
761.0817,SW A31-1 
761.0817,NW A31-2  
761.0817,SW 74-2 
761.0817,NAIL SET 
761.0817,SW 74-3 
761.0817,NAIL SET 
761.0817,NAIL SET 
761.0817,NAIL SET 
761.0817,NW 74-1 
761.0817,NAIL SET 
761.0817,NAIL SET 
761.0817,SW 74-4 
761.0817,NAIL SET 
761.0817,SW 68-1 
761.0817,NW 68-1 
761.0817,SE 68-2 
761.0817,NE 68-2 

761.0817,NE 36-2 



I 

FILE: SITE2AQ.C.S 
COORUINATE LIST 



‘ I  
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1 Point # Northing Easting E 1 evat ion Note 

1 

I 
I 
I 
I 
I 

‘0 
1 

I 

I 

I 

1092779.3041, 
1092229.6676, 
1091185.9802, 
1091143.0326, 
1091485,5793, 
1092256.7923, 
1092639.9461, 
1092866.8898, 
1092508.9490, 
1092302.9354, 
1092311.2556, 
1093675.4975, 
1094832.0728, 
1095049.8506, 
1095120.0966, 
1095170.7170, 
1095366.7593, 
1095480.9572,  
1095281.1194, 
1092821.6947, 
1092764.8027, 
1092811.0548, 
1093219.1626, 
1093260.2709, 
1092615.6265, 
1092390.4968, 
1093137.2361, 
1094310.4777 , 

1092779.3041, 
1091143.1245, 
1095410.4318, 
1096025.8479, 
1096372.9909, 
1096929.9214, 
1097234.9313, 
1097816.9205, 
1097434.6486, 
1097776.4330, 

1093345.9896, 
1093639.4765, 
1094548.0717, 
1095140.6025, 
1095436.1380, 
1095734.2272, 
1096185.0125, 
1096464.3073, 

10947a1.7154, 

109na7.8234, 

1752533.8497, 
1750864.5215, 
1747624,7738, 
1747099.5232,  
1747081.4329, 
1746974.2544,  
1746565.5705, 
1746310.0250, 
1745948.4493, 
1745765.5382, 
1745637.1366, 
1744056.1400, 
1744818.7926, 
1745126.0142, 
1745146.5822, 
1745142.3751, 
1745489.5141, 
1745630.9877, 
1745499.9885, 
1752200.4643, 
1752231.2736, 
1752147.0610, 
1751962.6164, 
1751915.3623, 

1751072.6456, 
1751027.3801, 
1751558.5028, 
1751534.4752,  
1752533.0497, 
1747099.7651, 

1751706.9418, 
1751759.6179, 
1752130.1361, 
1752263.5361, 
1752127.9731, 
1752291.0544, 
1752389.1129, 
1752550.1999, 
1746737.2500, 
1746380.5889, 
1744412.8010, 
1743669.8638, 
1743556.2325, 
1743352.1202, 
1743384.2176, 
1742938.8494, 

m 2 m . a s 3 8 ,  

1751536.a436, 

718.1205,MONUMENT CC-9 
0.0000,NAIL SET 

41.2562,NAIL SET 
30.2681,MONUMENT CC-10 
28.4305,NAIL SET 
-11.7321,NAIL SET 
-20.4781,NAIL SET 
-37.3181,NAIL SET 
-41.5361,NAIL SET 
-53.1564,FOUND NAIL 
-66.6456,SE OF 2-1 

5.6027,NAIL SET 
4.9207,NAIL SET 
6.4908,NAIL SET 
5.6568,SE OF A 8 - l  
6.2306,NE OF A8-1  

-11.6958,NAIL SET 
-22.2145,SW OF A8-2 
-8.0294,Nw OF A8-3 
700.3842,VOID 
699.5929,NAIL SET 
701.4049,SE OF A9-1  
700.8092,NAIL SET 
695.7445,SE OF A9-2  
703.8530,SW OF A9-3 
-8.7186,NAZL SET 
-8.5322,NAfL SET 
2.5044,NAIL SET 
8.1980,NAfL SET 

718.1205,MONUMENT CC-9 
722.4564,MONUMENT CC-10 
-4.0293,NAIL SET 
9.6388,NAIL SET 
3.8042,NAft SET 

-17.6334,NAIL SET 
-8.1272,SW OF A10-1  

-37.0418,NAIL SET 
-10.1035,SW OF A10-2 
-21.7840,NE OF AlO-3 
-5.1321,SW OF A10-4 
-0.0394,SW OF A8-4 

-30.8006,NE OF A8-5  
-30.9752,NAXL SET 
-68.1753,NAIL SET 
-43.0177,NAIL SET 
-12.9000,NAIL SET 
-0.7016,NAIL SET 
18.2052,NAIL SET 



Page 2 
JOB: CROFT 

49, 1097047.1574, 
5 0 ,  1097029.1390, 
51, 1096956.9872, 
52 ,  1096941.5455,  
53, 1095367.4514, 
54, 1095863.0844, 
5 5 ,  1095982.2094, 
56, 1096045.2928, 
5 7 ,  1096182.7988, 

5 9 ,  1098338,7308, 
6 0 ,  1098973.4514, 
61, 1098929.7914, 
62, 1098295.5152, 

64 ,  1099209.1848, 
6 5 ,  1090877.4953, 
66, 1090570.3674, 
67, 1090129.4411, 
6 8 ,  1090133.8421, 
69, 1089056.2855, 
7 0 ,  1088460.2371, 
71, 1087808.4057, 
72, 1086442.1694, 
7 3 ,  1086416.6893, 
74, 1086364.3976, 
75, 1091350.3843, 
7 6 ,  1092036.7151, 

5 8 ,  1096821.5252, 

63, 1099167.3646, 

TIME: 13:33 DATE: 04-25-1997 

17425a2.5989, 
1741941.2050, 
1741538.2749, 
1741257.7600, 
1745779.0472,  
1746699.6125, 
1747155.7800, 
1747689.7002, 

1747992.4445,  
1748014.6012, 
1747997.4631, 
1747293.0443, 
1752127.8733, 
1751925.3084, 
1751838.1444, 
1747127.3581, 
1747111.7743, 
1747051.4903, 
1747072.5861, 
1746124.3317, 
1745919.5256, 
1745902.1500, 
1746333.6728, 
1746309.6961, 
1746356.9102, 
1750847.6512, 
1751027.2794, 

m m 8 . 7 a 2 1 ,  

50.9433,NAIL SET 
56.2474,NAIL SET 
68.8025,NAJL SET 
56.7034,MON. CROFT 11 

-28.9951,NAIL SET 
-26.4993,NAIL SET 
-43.4236,NAIL SET 
-43.8634,NAIL SET 
-42.8087,NAIL SET 
-77.0746,NAIL SET . 
-75.8537,NAIL SET 
-55.5465,TP 60-CC43 , 

-45.3009,TP 61-CC42 
-54.4755,NAfL SET 
-88.4140,NAIL SET 
-94.1849,MQN. CROFT 20  
39.7368,NAIL SET 
45.5687,NAfL SET 
34.5201,NAIL SET 
34.3247,FLEMING-S.C. RD. 
41.8745,NAIL SET 
28.2728,NAIL SET 
25.5721,NAIL SET 
50.4064,NAIL SET 
51.0417,SCGS MON 4 2  255 
5 0 . 8 2 3 2 , S . C .  RD.- 215 

-13.8488,CL S.C.  RD. 
-13.1914,S.C. RD-F.M.CIR. 



FILE: SITEASAA. CR5 
COORUINATE LIST 

I 



C:\TDS\TDS_DAT\SITEAsAA.CRS 

Nor thing Easting Elevation Note 

1096941.1119, 
1097024.0608, 
1097103.2706, 
1096620.4861, 
1097944.7698, 
1098786.6444, 
1099450.2409,  
1101836.8696, 
1102787.1176, 
1102950,9465,  
1103072.0457, 
1102953.5451, 
1103155.6842, 
1103405.8566, 
1103777.1389, 
1103786.5227, 
1104155.7916, 
11O4569.0687, 
1104637.3972, 
1102792.3857, 
1103395.0236, 
1103657.2232, 
1103680.1208, 
1103072.0587, 
11039O6.6860, 
1103385.9973, 

1741258.2113, 
1740843.7412, 
1739047.9191, 
1736486.2514, 
1735839.6556, 
1735368.0330, 
1736690.4334, 
1737085.0855, 
1738214.0078, 
1738497.9965, 
1738984.4222, 

1739374.9954, 
1739681.0609, 
1739688.6167, 
1739632.3769, 
1739828.6053, 
1739788.4209, 
1739602.4091, 
1739042.3634,  
1738690.4789, 
1738702.4898, 
1738729.4080, 
1738766.9230, 
1738893.2034, 
1738479.3504, 

1738847.4243, 

734.4910,MONUMENT CCll 
730.6900,NAIL SET 
773.4040,NAIL SET 
812.6910,NAIL SET 
820.3675,NAIL SET 
796.5984,NAIL SET 
808.1819,NAIL SET 
761.8393,NAXL SET 
716.6997,NAIL SET 
696.7666,NAIL SET 
677.6699,NAIL SET 
681.1644,MONUMENT CROFT15 
673.6903,POINT ON CONC. 
666.8766,NAIL SET 
663.1587,NAIL SET 
667.0735,SE OF A5-6 
662.2454,NAIL SET 
683.1292,NAIL SET 
680.5969,SE OF A5-3 
668.5789,NW OF A5-4 
699.9796,NAIL SET 
688.6730,NAIL SET 
688.6880,SE OF A5-5 
681.5987,NAIL SET 
671.1757,SW OF A5-2 
695.6437,SE OF A5-1 



I 

I 

I. 



C:\TDS\TDS-DAT\CROFT.RW5 

i JB,NMCROFT,DT2-2-1997,TM21:13:25 .95  
,ADO,UNO,SF1.0000000,ECO,EOO.O h ,OP37,BP38,BS243.~419~~C~.ooo~ OP37,N 1115644.1590,E 1741817.2330,EL735.465,--CC37 

LS,HI5.000,HR5.000 
TR,OP37,FP51,AR242.255OO,C~-~.662,HD38.7528~~~AI~ SET 
OC,OPSl,N 1115621.5624,E 1741848.7154,EL733.803,--NAIL SET 
BK,OP51,BP38,BS243.5757,BCO~OOOO 
OC,OP37,N 1115644.1590,E 1741817.2330,EL735.455,--CC37 
BK,OP37,BP38,BS243.1419,BCO~OOOO 
TR,OP37,FP51,AR242.2555O,CE~5.4~5,HDl27.14l,-~~A~L SET 
OC,OPSl,N 1115570.0202,E 1741920.5204,EL730.01O,--NAIL SET 
BK,OPS1,BP37,BS305.4Ol4,BCO.OOOO 
TR,OP51,FP52,AR219.1Ol~O,CE8*232,HD447.97l,--NA~L SET 
OC,OP52,N 1115137.6360,E 1742037.6621,EL738.242,--NAIL SET 
~ K , ~ P 5 ~ , B P ~ 1 , ~ S 3 ~ 4 . 5 ~ ~ ~ 8 ~ ~ ~ . ~ ~ ~ ~  
SS,OP52,FP53,AR278.564OO,CE-l.Z83,H~6~.403,~-~AIL SET 
SS,OP52,FP54,AR279.28000,CE-8.377,HD~6~.882,--S~ COR GRID64-2 
S S , O P 5 2 , F P 5 5 , A R 2 7 3 . 5 7 l O O , C E - l . r 1 2 , H D 6 1 . 4 3 l , - - N E  COR GRID64-1 
SS,0P52,FP56,AR155.20Z50,CE~l.408,HD54.442t--SE COR GRID64-1 

I 
t 
I 
1 
1 TR,OP52,FPS7,AR123.22lOO,C~-O~95O,H~l92~984~~~NA~L SET 
' OC,OP57,N 1115077.3261,E 1742220.9799,EL737.292,--NAIL SET 
BK,OP57,BP52,BS288.1239,BC0.0000 
SS,OP57~FP58,AR126.4155O,CE0.63O~HD66~509~-~SW GRID 388-1 
SS,OP57,FP59,AR135.5845O~CE-l~527,liDl64.929,--SE GRID 38-1  
TR,OPS7,FP60,AR198.134OO,CE-7.409,~DZO5.4~4~--~AIL SET 
SP,PN53,N 1115130.9893,E 1741976.6203,EL736.9586,--SE COR GRID 64-2 

# ,OP60,FP61,AR245.Z9~OO,CE-l~l29,HD28O.446,~~~AI~ SET 

,OP60,N 1114955.2944,E 1742386.2669,EL729.883,--NAIL SET 
,OP60,3P57,BS306.2619,BC0.0000 

OC,OP61,N 1114680.8978,E 1742328.3332,EL728.755,--NAIL SET 
BK,OP6l,BP60,BSll.5519,BC0.0000 
TR,OP61,FP62,AR171.3545O,CE-6.807,~D~78.99O,~-~A~L SET 

BK,OP62,BP61,BS3.3104,BC0.0000 

I 
OC,OP62,N 1114502.2454,E 1742317.3510,EL721.948,--NAIL SET 

TR,OP62,FP63,AR2O3~34OOO,CE-2.722,HDl79,958,--~AIL SET RD FORK 
OC,OP63,N 1114342.0217,E 1742235.4157,EL719.226,--NAIL SET RD FORK 

' BK,OP63,BP62,3S27.0504,BC0.0000 ' SS,OP63,FP64,AR147.490SO,CE-7.838,HD278.424, --NAIL SET 
i BK,OP65,BP63,BS42.2104,BC0.0000 
! 1 BK,OP65,BP63,BS42.21O4,BC0.0000 

TR~OP63~FP65,AR195.16OOO,C~~lO.O53,HD442.993,~~~A~L SET 
OC,OP65,N 1114014.6359,E 1741936.9843,EL709.173,--NAIL SET 

TR,OP65,FP66,AR202.54300,CE1.304,HD258.655,--~AIL SET 
OC,OP65,N 1114014.6359,E 1741936.9843,EL709.173,--NAfL SET 

TR,OP65~FP67,AR260.0lZO~~C~-lO,~76,HD207.933,--NA~~ SET 
OC,OP67,N 1114125.9701,E 1741761.3684,EL698.897,--NAIL SET 
BK,OP67,BP65,BS122.2224,BC0.0000 
SS,OP67,FP68,AR188.44250,CE-l7~6~68~~l45.Zl4,--NE GRID A37-Al 
SS,OP67,FP69,AR177.2315O,CE-22.731,HD237.459,--W GRID A37-A1 
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OC,OP66,N 1113906.3859,E 1741702.0712,EL710.477,--NAIL SET 
3K,OP66,BP65,BS65.1534,BCO~OOOO 
TR,OP66,FP70,AR161.SZO5~,CE3.146,HD185.143,--NAIL SET 
OC,OP70,N 1113780.4199,E 1741566.3855,EL713.623,--NAIL SET 
BK,OP70,BP66,BS47.0739,BC0.0000 
TR,OP70,FP71,A~161.37450,CE-7.307,HD207.94l~--~A~L SET 
OC,OP71,N 1113598.1242,E 1741466.3475,EL706.317,--NAIL SET 
BK,OP71,BP70,BS28.45Z4,3CO.OOOO 
TR,OP71,FP72,AR220.13100,C~-4.042,~~109~803,~~GR1D A37-A2 
OC,OP72,N 1113558.7315,E 1741363.8544,EL702.274,--GRID A37-AZ 
BK,OP72,BP71,BS68.5834,BCO~OOOO 
OC,OPl,N 1119046.3880,E 1734956.7850,EL746.603,-~CCO1=~~13 
BK,OP1,BP71,BS129.5541,BC0.0000 
SP,PN19,N 1113817.7270,E 1738695.5240,EL719.3600,~-19-CC14 
SP,PNQl,N -99999.9900,E -99999.9900,EL-99999.99OO,--CONTROL 
SP,PN41,N -99999.9900,E -99999.9900,EL-99999.9900,--CONTROL 
SP,PN41,N 1098930.8332,E 1747290.789O,EL628.588O,--NAIL SET 
SP,PN42,N 1098975.0010,E 1747995.2890,EL618.687O,--NAIL SET 
SP,PN43,N 1097251.8230,E 1748003.4340,EL674.9040,--NAIL SET 
SP,PN44,N 1112146.4800,E 1737134.9970,EL685.789O,--NAlL SET 
SP,PN45,N 1111507.5950,E 1767526.035O,EL733.204O,--NAIL SET 
SP,PN46,N 1110338.3570,E 1770133.4990,EL689.8120,--NAIL SET 
SP,PN47,N 1110950,8910,E 1770287.9720,EL694.90OO,--HAfL SET 
SP,PN48,N 1099781.2940,E 1766594.4580,EL665.478O,--NAIL SET 
SP,PN49,N 1099140.6910,E 1766941.6530,EL658.936O,--NAZL SET 
SP,PNSO,N 1121577.4180,E 1748250.4780,EL766.258O,--NAIL SET 
SP,PN51,N 1122020.4290,E 1747785.096O,EL759.313O,--NAIL SET 
SP,PN51,N 1122020.4290,E 1747785.0960,Et759.313O,--HAfL SET 
SP,PNSl,N 1122020.4290,E 1747785.096O,EL759.313O,--NAIL SET 
OC,OP48,N 1099781.2940,E 1766594.4580,EL665.47B,--NAIL SET 
BK,OP48,BP49,BS151.3235,BC0.0000 
LS,HI5.000,HR5.000 
TR,OP48,FP52,AR196.5545O,C€-l.Z86,HD541.542,~-NAIL SET 
OC,OP52,N 1100311.9126,E 1766486.2352,EL664.192,--NAIL SET 
BK,OP52,BP48,BS168.282O,BC0.0000 
TR,OPS2,FP53,AR200.274OO,CE-20.744,HD496,376,-~~AIL SET 
OC,OPS3,N 1100802.2670,E 1766563.3155,EL643.447,--NAIL SET 
BK,OP53,BP52,BS188.5600,BC0.0000 
TR,OP53,FP54,AR188.4215O,CE-6.292,HD466.005,~~~AI~ SET 
OC,OP54,N 1101246.3657,E 1766704.5125,EL637.15S,--NAIL SET 
BK,OP54,Bf53,BS197.3815,BC0.0000 
TR~OP54,FP55,AR130.57500,CE-1.648,~36~.~58,-~~A~~ SET 
OC,OPSS,N 1101559.2465,E 1766513.5401,EL635.707,--NAIL SET 
BK,OP55,BP54,BS148.3605,BC0.0000 
TR,OP550FP56,AR132.4S~5O,CE3.688,~~~O49.l2&,~~NAIL SET 
OC,OP56,N 1101765.7679,E 1765484.9404,EL639.394,--NAIt SET 
BK,0PS6,BP55,BS101.2110,BCOmOOO0 
TR,OP56,FPS7~AR2~5.12400,CE22.059,~60~.~9l,--N~I~ SET 
OC,OP57,PJ 1102123.9095,E 1765002.0680,EL661.454,--NAIL SET 
BK,OP57,BP56,BS126.3350,3C0.0000 
TR,OP57,FP58,AR198.123O~,C~-7.997,HD436*886,--NAX~ SET 
OCJOP58,N 1102480.7866,E 1764750.0603,Et653.457,--NAIL SET 
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BK,OP58,BP57,BS144.4620,BC0.0000 
TR,OP58,FP73,AR274.122OO,CE6.6Ol,~DZ~5*363,--NA~L SET 
OC,OP73,N 1102596.9320,E 1764943.1894,EL~60.058,--NAIL SET 

,OP73,BP58,BS238.584O,BC0.0000 
,OP73,FP74,AR198.0520O,CE9.608,HDl35.239,~-SW GRID 46-1 

SET 

SS,OP46,FP75,AR347.47lOO,CE-l4.332,HD445.049,--NE GRID A18-1  
SS,OP46,FP76,AR334.49lOO,CE-l4.649,HD433.~38,--S~ GRID A 1 8 - 1  
OC,OP45,N 1111507.5950,E 1767526.035O,EL733.204,--NAIL SET 
BK,OP45,BP46,BS114.0909,3C0.0000 
TR,OP45,FP77,AR267.45250,CE21.47,H747.524,--NAIL SET 
OC,OP77,N 1112201.1298,E 1767804.9656,EL754.683,--NAIL SET 
BK,OP77,BP45,3S201.5434,BC0.0000 
TR,OP77,FP78,ARl58.5755O,C€~3.594,HD700.045,-~~A~L SET 
OC,OP78,N 1112901.0933,E 1767815.6514,EL768.277,--NAIL SET 
BK,OP78,BP77,BS180.5229,BC0.0000 
TR,OP78,FP79,AR208.344OO,CEZl.379,~Dl896~595,--~~1~ SET 
OC,OP79,N 1114552.5805,E 1768748.2075,EL789.656,--NAIL SET 
BK,OP79,BP78,BS209.2709,BC0.0000 
SS,OP79,FP80,AR208.03300,~~2~.648,HD1586.136,--NA~L SET 
TR,OP79,FP81,AR206.2735O,CEZ4.447,H~l313.OlO,--~AIL SET 
OC,OP81,N 1115288.4753,E 1769835.6151,EL814.103,--NAIL SET 

SS,OP&l,FP82,AR99.44450,CE-2.943,HD414.402,-~CO~NER 18-3 
SS,OP81,FP83,AR101.21300,CE-2.523,HD462.497,~~CORNER 18-3 
OC,OP80,N 1115404.5603,E 1770086.1009,EL818.304,--NAXL SET 
3K,OP80,BP79,BS237.3039,BC0.0000 

I 

I 
I 

I BK,OP81,BP79,BS235.5444,BC0.0000 

18-2 

,OP85,N 1115573.8574,E 1769973.9850,EL818.79l,--TP CORNER 18-2 
,OP85,BP8O,BS146.2909,BC0.0000 

SS,OP85,FP86,AR235.455OO,CE-5.27O,~Dl76~417,~-CORN~R 18-1 
SS,OP85,FP87,AR226.5615O,CE-5,789,H~2~6.66l,--COR~ER 18-1 
OC,OP80,N 1115404.5603,E 1770086.1009,€L818.304,--NAIL SET 
BK,0P80,BP79,BS237.3039,BCOmOOO0 
TR,OP80,FP88,AR169.22100,CEr4.1~~,~833.328,-~~AIL-~ARDEES 
OC,OP88,N 1115974.1622,E 1770694.3688,EL832.425,--NAIL-HARDEES 
BK,OP88,BP80,3S226.5249,BC0.0000 
TR,OP88,FP89,AR149.4915~,CE-O.315,HD722.4~6,--~A~L SET RR TRK 
OC,OP89,N 1116666.0952,E 1770901.9720,EL832.1lO,--NAIL SET RR TRK 
BK,OP89,BP88,BS196.4204,BC0.0000 
TR,OP89,FP90,AR106.36100,CE-8.366,KD1700.~05,~~~A~L SET 
OC,OP90,N 1117599.5309,E 1769481.1566,EL823.745,--NAIL SET 
BK,OP90,BP89,BS123.1814,3C0.0000 
SS,OP90,FP91,AR224.4045~,CE5.O72,HD338.0Ol,--CORNE~ GRID 16-1 

j SS,OP90,FP92,AR223.1305O,CE5.9~4,~D40~.9~3,--CO~N~~ GRID 16-1 
OC,OP56,N 1101765.7679,E 1765484.9404,EL639.394,--NAIL SET 
BK,OP56,BP55,BS101.2llO,BC0.0000 
TR,OP56,FP93,AR0.19050,CE-4.5l~,HD930.526,--NAIL SET 
OC,OP93,N 1101577.5318,E 1766396.2284,EL634.883,--NAIL SET 
BK,OP93,BP56,BS281.4Ol5,BCO.OOOO 

I 

I 
i 
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OC,OP103,N 1115289.9907,E 1740444.3279,EL665.704,--NAIL SET 
BK,OP103,BP102,BS113.4256,BC0.0000 
BK,OP103,BP102,BS113.4256,3C~.OOOO 
BK00P103,BP102,BS113.4256,3C0.0000 
TR,OP103,FPlO4,AR192.4545O,C~-24.126,~DS~4.287,--NAIL SET 
OC,OP104,N 1115601.6867,E 1740027.7562,Et641.578,--NAIL SET 
BK,OP1U4,BP103,BS126.2841,BCO.OOOO 
SS,OP104,FP105,AR142.29350,CE-30.060,HD639.718,--~E CORNER 27-1 
SS~OP104,FP1O6,AR185.034OO,CE5.074,HD664~519~~~COR~ER 27-3  
SS,OP104,FP107,~137.403~O,CE-9.338,HD869.54O,--TI~ 27-2 
OC,OP37,N 1115644.1590,E 1741817.2330,Et735.465,--CC37 
BK,OP37,BP102,BS243.0951,3CO.0000 
TR,OP37,FP108,AR180.O8lOO,CE5.570,HD5O9.~l~,--NAIL SET 
OC,OP108,N 1115873.0897,E 1742272.415l,EL741.035,--NAIL SET 
3K,OP308,BP37,8S243.1801,BC0.0000 
SS,0P108,FP109,AR275.13100,CE6.799,HD200~685,--NW CORNER A37-bl 
OC,OP36,N 1116280.9110,E 1743027.2980,EL749.864,--CC36 
BK,OP36,BP37,BS242.1446,BC0.0000 
SS,OP36~FPllO,AR286.143~O,CE-0.412,HD193.2lS,--SW CORNER 38a-1 

TR,OP36~FP112,AR1.31lOO~CE-3.532,HD377.419,--NA~L SET 
OC,OP112,N 1116114.0743,E 1742688.7556,EL746.332,--NAfL SET 
BK,OP112,3P36,BS63.4556,BC0.0000 
TR~OP112,FP113,AR271.114O~,CE93.780,~519.76O,--~AIL SET 
OC,OP113,N 1116584.9836,E 1742468.7662,EL840.1I2,--NAIL SET 
3K,OP113,BP212,BS154.5736,BC0.0000 
TR,OP113,FP114,AR154.4OlOO,C~-42.037,HDSl6~519,--NAI~ SET 
OC,OP11Q,N 1116914.4295,E 1742070.9503,EL798.075,--NAIL SET 
BK,OP114,BP113,BS129.3746,BCO~OOOO 

TR~0P114,FP116,AR252.4030~,CE-10.960,HD316.056,--~A1~ SET 
OC,OP116,N 1117206.8384,E 1742190.9021,EL787.115,--NAIL SET 

S S , O P 3 6 , F P l l l , A R 2 6 0 . O l l O O , C E - 2 . 6 9 0 , H D l l 8 ~ 4 0 8 , - - N W  CORNER 38a-1 

~ SS , OP114, FPll5, AR233.33550 I CE-2 1.55 7 ,  HD258.145, - -W CORNER SITE 9 
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I 3K,OP116,BP114,BS202~1816,BC0.0000 
S S , O P 1 1 6 , F P 1 1 7 , A R 1 1 2 . 5 4 4 5 0 , C E - 3 . 3 5 1 , H D 3 4 . 7 l O , - - N E  CORNER 9 
S S , O P 1 1 6 , F P 1 1 8 , A R 1 9 1 . 5 7 3 5 0 , C E - 1 8 . 3 5 4 , H a l 7 2 . 7 3 ~ , - - N E  CORNER 9 

OP116,FP119,AR178.072OO,CE-13.15O,HD76.629,--NW CORNER 9 
OPll6,FP120,AR243.1545O,CEO.472,€€D102~514,~-SW CORNER 9 
,OP112,N 1116114.0743,E 1742688.7556,EL746.332,--NAIL SET @ 

1 

BK,OP112,BP36,BS63.4556,BC0.0000 
TR,OPT12,FP121,AR302.5415~~CE-6.939,HD379.63Z~--~A~~ SET 
OC,OP121,N 1116491.1366,E 1742732.8479,EL739.393,--NAIL SET 
BK,OP121,BP112,BS186~4Oll,BCO.OOOO 
SS,OF121,FP122,AR192.33150,CE7.3Ol,~Dl69.302,--~W 65-3. 
SS,OP121,FP123,AR224.1645O,CE8.318,HDl92~23~,~-SW 65-1 
OC,OP36,N 1116280.9110,E 1743027.2980,Et749.864,--CC36 
BK,OP36,BP112,BS243.4556,BCO.OOOO 
TR,OP36,FP124,ARl72.21~5O,C~l.O35,HD540.539,--NA~L SET 
OC,OP124,N 1116582.1528,E 1743476.1140,EL750.899,--NAIL SET 
BK,OP124,BP36,BS236.075l,BCO.0000 
T R , O P 1 2 4 , F P 1 2 5 , A R 2 7 7 . 2 4 2 0 0 , C E - 4 7 . 4 3 O , H D l 2 5 0 . 4 4 6 , - - N A I L  SET 

I OC,OP125,N 1115462.7322,E 1744033.3501,EL703.469,--NAIL SET 
1 BK, OP125, BP124, BS333.3211, K O .  0000 
TR,OP125,FP126,AR175.312OO~CE-28.336,HD229.3ll,~-~AI~ SET 
OC,OP126,N 1115266.0538,E 1744151.2530,EL675.133, - -NAfL SET 
BK,OP126,BP125,BS329.0331,BC0.0000 
SS , OP126 I FP12 7, AR147.4 3300 I CE6.846, m234.109, --NW 5- 1 
OC,OP37,N 1115644.1590,E 1741817.2330,EL735.465,--CC37 

I 

I BK,OP37,BP36,BS62.1446,BC0.0000 
i SS,OP37 ,FP128 ,AR213 .20~5O,CE- l .588 ,WD291~115 , - -A37C- l  LOCATION 
OC,OPSO,N 1121577.4180,E 1748250.4780,EL766.258,--NAIL SET 
BK,OP50,BP51,BS313.3521,BC0.0000 

OP50,FP129,AR182.001OO,C€l.345,HDlOZ7.l47,--NAIL SET 
OP129,N 1120843.6493,E 1748969.2371,EL767.603,--NAIL SET ‘B?r ,OP129,BP50,BS315.3531,8C0.0000 

: TR,OP129,FP130,AR160.44100,CE-5.757,HD1979.049,--~A~L SET 
! OC,OP130,N 1119965.9183,E 1750742.9964,EL761.846,--NAIL SET 

4 TR,OP~30,FP131,AR174.5OZ5O,CE-~.520,~~~~~4~019,~-NA~L SET 
: OC,OP131,N 1119191.6899,E 1752742.3432,EL761.326,--NAIL SET 
BK,OP131,BP130,BS291.1006,BC0.0000 
T~,OP131,FP13Z,AR217.173OO,CE-9.027,HDl571.333,~-~AIL SET 
OC,OP132,N 1117852.4804,E 1753564.2954,EL752.298,--NAIL SET 
BK,OP132,BP131,BS328.2736,BC0.0000 
SS,OP132 ,FP133 ,AR271 .03200 ,CE-28 .744 ,HD451 .464 , - -SE OF 71-1 
S S , O P 1 3 2 , F P 1 3 4 , A R 2 8 3 . 4 1 1 0 0 , C E - 2 7 , 3 2 0 , H D 4 2 3 . 2 6 7 , - - N E  OF 71-1 

I SS,OP132,FP135,AR275.08100,CE-34.028,~~56~.589,-~NA~L SET 
T R , O P 1 3 2 , F P 1 3 6 , A R 2 5 7 . 0 3 1 5 O , C E - 4 0 . 4 7 3 , H D 5 ~ 0 . ~ 4 5 , ~ ~ N A ~ L  SET 
OC,OP136,N 1117495.0056,E 1753200.3452,EL711.826,--NAft SET 
BK,OP136,BP132,BS45.3051,BC0.0000 
SS,0P136,FP137,AR98.06050,CE-26.329,HD315.011,--NW OF 71-4 
SS,OP136,FP138,AR168.394OO,CE-2~.672,~Dl86.707,~~~ OF 71-2 
SS,OP136,FP139,AR183.242OO,CE-28.654,HD406.367,~~~E OF 71-3 
OC,OP4O,N 1113436.7920,E 1737291.399O,EL726.304,--CC40 
BK,OP40,BP44,BS186.544l,BC0.0000 

BK,OP130,BP129,BS296.1941,BC0.0000 

Page 5 
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TR,OP4~,FP140,AR160.3845O,C~-O.O41~~840~37O,--NA~L SET 
OC,OP'140,N 1114257.4227,E 1737110.3272,EL726.263,--NAIL SET 
BK,OP140,BP40,BS167.3326,BC0.0000 
TR,OP140,FP141,AR167.3435O,CE-4.22S,HD643.078,-~NAIL SET 
OC,OP141,N 1114840.8809,E 1736839.9091tEL722.039,--NAIL SET 
BK,OP141,BP140,BS155.O8Ol,BCO.OOOO 
TR,OP141,FP142,AR231.28300,CEl3.433,HD260.059,~~~A~L SET SE 40-1  
OC,OP142,N 1115073.3968,E 1736956.3874,EL735.472,--NAIL SET SE 40-1 
BK,OP142,BP141,BS206.363l,BC0.0000 
TR,OP142,FP143,AR104.2725O,C€-6.404,~240.327,~~~A~L SET SW A3-2 
OC,OP143,N 1115231.2723,E 1736775.1906,EL729.068,--NAXL SET SW A3-2 
BK,OP143,BP142,3S131.0356,BCO.0000 
TR,OP143,FP144,AR236.294O~,CE7.649,HDl94.808,-~NA~L SET 
OC,OP144,N 1115424.3869,E 1736800.8199,EL736.717,--NAIL SET 
BK,OP144,BP143,BS187.3336,BCO~OOOO 
TR,OP144,FP145,AR227.4O25~,CE-4.381,HD166.519,~-NA1L SET SW 39-2 
OC,OP145,N 1115519.3419,E 1736937.6127,EL732.337,--NAfL SET SW 39-2  
BK,OPl45,BP144,BS235.l4Ol,BCO.OOOO 
SS,OP1~5,FP146,AR122.37100,CE-12.838,~Dl63.783,~~NAIL SET 
SS,OP145,FP147,AR250.1330O,CE7.645,HDl53.048,--W 8b-1 
OC,OP146,N 1115683.009S,E 1736931.4766,EL719.498,--NAIL SET 
BK,OP146,BP145,BS177.SllO,BC0.0000 
SS,OP146,FP146,AR139.5535O,C€S~l3l,~DlZ8.Z98,--SE OF 39-1 
TR,OP146,FP149,AR148.52OO~,CE10.432,HD274.318,~-~A~L SET 
OC,OP149,N 1115912.3377,E 1736780.9483,EL729.93O,--NAfL SET 
BK,OP149,BP146,BS146.43lO,BCO.OOOO 
T~,OP149,FP150,AR218.2935O,CE5.679,HD141.65~,--NAXL SET 
OC,OPlSO,N 1116053.4041,E 1736793.8177,EL735.609,--NAIL SET 
BK,OPl50 ,BP149 ,BS185 .1245 ,BCO,OOOO 
TR,OP150,FP151,~265.0845O,CE-l3.1~5,HD236.246,--NA~L SET 
OC,OP152,N 1116051.9261,E 1737030.0589,EL722.504,--NAIL SET 
BK,OP151,BP150,BS270.213O,BC0.0000 
TR,OP151,FP152,AR172.3825O,CE~Z5.097,HD3~6.056,-~NA~L SET 
OC,OP152,N 1116095.3261,E 1737383.4595,EL697.407,--NAIL SET 
BK,OP152,BP151,BS262.5955,BCO.OOOO 
SS,OP152,FP153,AR168.2645O,CE-5.837,~~158.2#1,~-~ OF A 3 - 1  
OC,OP37,N 1115644.1590,E 1741817.2330,Et735.465,--CC37 
BK,OP37,BP36,BS62.1446,BCO*OOOO 
TR,OP37,FP154,AR356.552OO,CE5.697,HD43~.403,--~A~L SET 
OCJOP154,N 1115864.7485,E 1742186.8102,EL741.162,--NAIL SET 

TR,OP154,FP155,AR219.5015O,C€-l.l72,~7~0.755,--NA~L SET 
OCtOP155,N 1116028.2826,E 1741505.4041,EL739.99O,--NAIL SET 
BK,OP155,3P154,BS103.2944,BCO.OOOO 
SS,OP155,FP156,AR181.232OO,CE~l8.025~~211.877,~-SW OF A 3 7 C - 1  
OC,OP141,N 1114840.8809,E 1736839.9091,EL722.039,--NAIL SET 
BK,0P141,BP140,BS155.0801,3C0.0000 
TR,OP141,FP157,AR165.Sl5OO,C~6.OOl,~5S3.84Z,~~~AIL SET 
OC,OP157,N 1115271.2813,E 1736491.3449,EL728.04O,--NAIL SET 
BK,OP157,BP141,BS140.5951,BC0.0000 
TR,OP157,FP158,AR187.264OO,CE0.268,HD1383.238,~-~AIL SET 
OCrOP158,N 1116449.9509,E 1735767.4075,EL728.308,--NAIL SET 

BK,OPlS4,BP36,BS63.3929,BC0.0000 
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BK,OP158,BP157,BS148.263~,BC0.0000 
TR,OP158,FP159,ARZ99.5~Z5O8CE-l5.972,HD5O9.OO7,-~S~ OF 50-1 
OC,OP158,N 1116449.9509,E 1735767.4075,EL728.308,--NAIL SET 

,OPXS8,FP160lAR2~9.02100,CE-l7.9~O,HD6O7.7968--SE OF 50-1 
,OP140,N 1114257.4227,E 1737110.3272,EL726.2631--NAIL SET 

K,OP158,BP157,BS148.2631,BC0.0000 I 

I 

I 

P BK,0P140,BP141,BS335.0801,BC0.0000 
SS,OP140,FP161,AR174.0810O,CE?.933,HD~52.224,--~ OF 26-1 
SS,OP14O,FP162,AR159,292~~8CE9.456,HD175.3O~,~-~E OF 26-1 
SS,OP140,FP163,AR99.4405O,CE3.048,HD248~HD248.~24~--NAIL SET 
OC,OP38,N 1114433.7690,E 1739417.061O,EL684.815,--CC38 
BK,OP38,BP102,BS63.1734,BCO~OOOO I TR,OP38,FPr64,AR359.0415O,CE-S4.576,HD899.474,--NAI~ SET 
OC,OP164,N 1114850.9992,E 1740213.9123,EL630.239,--NAIL SET 
BK,OP164,BP102,BS64.3357,BCO~OOOO 
TR,OP164,FP165,AR91.32500,CE-42.r488HD755.52Ol~-NAIL SET C / L  CRK 
OC,OP16S,N 1114160.1926,E 1740519.8486,EL588.09O,--NAIL SET C/L CRK 
BK,OP165,BP164,BS336.0647,BC0.0000 
TR,OP165,FP166,AR183.26450,CEO.386,H~l62~68$,--~AI~ SET 
OC,OP166,N 1114007.7493,E 1740576.6666,EL588.477,--NAIL SET 
BK,OP166,BP165,BS339.3332,BCO.OOOO 
TR,OP166,FP1678AR238.22000,CE-0.121,HD383.5~S,--~~IL SET 
OC,OP167,N 1113705.2364,E 1740340.9506,EL588.356,--NAIL SET 

SS,OP167,FP168,AR150.11000,CE-2.997,HD479~255,--~ OF 2 4 - 1  
TR,OP167,FP169,AR150.2515O,CE-3.2OO,~D458.4Zl,~-NA~L SET 
OC,OP169,N 3113251.6708,E 1740274.4082,EL585.15!j,--NAIL SET 
BK,OP169,BP167,BS8.2047,BC0.0000 

I BK,OP167, BP166, BS37.5532, BCO. 0000 

I 

~OP124~BP36~BS236~075l~BCO~OOOO 
,OP124,FP171,AR213.515O~,CEl~~l83,HD6666.714~--NAIL SET 

OC,OP171,N 1116582.2147,E 1744142.8282,EL761.082,--NAIL SET 

SS,OP~71,FP172,AR149.OllOO,CE-l2.~74,~~1257.737,~-SW OF 67-1 
SS,OP171,FP173,AR146.4625O,CE~lO~65l,HDl307.7Z~,--NE OF 67-1 
TR,OP171,FP374,AR260.O745O,CE-31.370,HD687.867,~~~AIL SET 
OC,OP174,N 1115904.5413,E 1744260.8105,EL729.712,--NAIL SET 
BK,OP174,3P171,BS350.0726,BC0.0000 
SS,OP174,FP175,AZ196.424SO,CE-27.354,H~281.~13,--~ OF 37-1 
OC,OP171,N 1116582.2147,E 1744142.8282,EL761.082,--NAfL SET 
3K,OP171,BP124,BS269.5941,3C0.0000 
TR8OP171,FP176,AZ141.14100,CE-8.097,HDl637~Z9Z,--~~IL SET 1 OC,OP176, N 1115305.5646, E 1745167.9572, EL752.985 , --NAIL SET 
BK,OP176,BP171,BS321.l4lO,BCO~OOOO 
TR,OP176,FP177,AZ171.22050,CE17.52l,HDZl64.037,~-NAIL SET 
OC,OP177,N 1113166.0399,E 1745492.7501,EL770.506,--NhIL SET 
BK,OP177,BP176,BS351.2205,BC0.0000 
TR,OP177,FP178,AZ169.S1400,CE-12.392,HD828.5O3~--~AIL SET 
SP,PN177,N 1113166.0399,E 1745492.750l,EL770.5064,--MON. SPA 181 
OC,OP178,N 1112350.4745,E 1745638.5956,EL758.114~--N~IL SET 

1 BK,OP171,BP124,BS269.594l,BC0.0000 
1 

BK,OP178,BP177,BS349.514O,BC0.0000 
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LS, HI 5 000,  HRS . 000 
TR,OP178,FP179,AR279.15100,CE-13.751,WD370.605,--NA1~ SET 
OC,OP179,N 1112344.7431,E 1745268.035OfEL744.363,--NAIL SET 
BK,OP379,BP178,BS89.O65O,BCO~OOOO 
SS,OP179,FP180,AR73.373OO,CE-4.190,~91.045,--SW OF A 3 2 - 1  
SS~OP179,FP181,AR65.0OlOO~CE-4.791,HDl88.026,--~ OF A32-1  
TR,OP179,FP182,AR149.38200,CE-l7.962,HD326.53l,--~AIL SET 
OC,OP182,N 1112175.3609,E 1744988.8713,EL726.4OO,--NAfL SET 
BK,OP182,8P179,8S58.4510,BC0.0000 
SS,OP182,FP183,AR125.25450,CE-13.395,HD114.743~--$~ OF A32-2 
SS,OP182,FP184,AR106.00250,CE~12.203,~140.701,~~NW OF A32-2 
TR,OP182,FP185,AR175.57550,CE-18.189,HD166.682,-~NAS~ SET 
OC,OP185,N 1112079.0851,E 1744852.8051,EL708.211,--NAIL SET 
BK,OP185,BP182,BS54.4305,BCO.0000 
TR,0P185,FP186,AR216.57200,CE-14.152,~~2~5.755,~-NA~L SET 
OC,OP186,N 1112085.3864,E 1744637.1418,EL694.059,--NAIL SET 
BK,OP186,BP185,BS91.4025,BCO.0000 
SS,OP186,FP187,AR268.39lO~,CE19.761,~171.513,~~NE OF A32-3 
OCtOP158,N 1116449.9509,E 1735767.4075,EL728.308,--NAIL SET 
BK,OP158,8P157,BS148.263l,BCO.OOOO 
TR,OP158,FP188,AR175.35Z~~,CE3.974,HD460.494,--~AIL SET 
OC,OPl88,N 1116822.6432,E 1735496.9356,EL732.282,--NAIL SET 
BK,OP~&&,BP158,BS144.0151,3C0.0000 
TR,OP188,FP189,AR200.294~O,CE34.424,~Dl602,553,~~~A~L SET 
OC,OP189,N 1118367.1001,E 1735069.3495,EL766.706,--NAIL SET 
BK,0P189,BP188,BS164.3131,BC0.0000 
TR,OP189,FP190,AR184.023OO,CE-18.852,HDfi83.Zl8,--NAIL SET 
OC,OP190,N 1119036.7607,E 1734933.9184,EL747.854,--NAIL SET 
BK,OP190,BP189,BS168.34Ol,BC0.0000 
TR,OP1~0,FP191,AR258.5405O,CE-48.093~HD147~.26&,--~AIL SET 
OC,OP190,N 1119036.7607,E 1734933.9184,EL747.854,--NAIL SET 
BK,OP190,BP189,BS168.34Ol,BCO~OOOO 
SS,OPl90,FP~92,AR258.1935O,C~~l.O22,HD23.652,--MO~. CROFT-13 
OC,OP191,N 1119600.5451,E 1736292.8803,EL699.761,--NAIL SET 
BK,OP191,BP190,BS247.2806,BCO.OOOO 
TR,OP191,FP193,AR173.2ZlOO,CE-l.807,HD19~O~954,-~~AIL SET 
OC,OP193,N 1120531.7265,E 1737961.6064,EL647.955,--NAIL SET 
BK,OP193,BP191,BS240.5016,BC0.0000 
TR,OP193,FP194,AR138.245OO,CE-3.311,HD537.79O,--NA~L SET 
OC,OP'194,N 1121039.4432,E 1738138.9242,EL694.643,--NAIL SET 
BK,OP194,BP193,BS199.1506,BC0.0000 
SS,OP194,FP195,AR69.364OO,CE-20.925,~~230.857,--SW OF 30-1 
SS,OP194,FP196,AR136.00550,C~-20.011,~~229.237,~~S~ OF 30-2 
SP,PN196,N 1121247.6516,E 1738043.0129,EL674.6325,--SE OF 30-2 
OC,OP131,N 1119191.6899,E 1752742.3432,EL761.326,--NAIL SET 
BK,OP131,BP130,BS291.lOO6,BCO.OOOO 
TR,OP13l,FP197,ARl88.014OO,CE18.989,HD2359.487,--~AIL SET 
OC,OP197,N 1118040.7280,E 1754802.0673,EL780.315,--NAfL SET 
3K,OP197,BP131,BS299.1146,BC0.0000 
TR,OP197,FP198,AR168.5755O,Z~88.3O~OO,SDlO45~44Z,~~~AIL SET 
OC,OP198,N 1117714.9789,E 1755795.0881,EL807.631,--NAIL SET 
BK,OP198,BP197,BS288.094l,BCO.0000 
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TR,OP198,FP199,AR254.42l~O/Z~87.49300,SDl~85~268,--NAIL SET 
OC,OP199,N 1116532.0445,E 1755735.903O,EL852.6~4,--~A~L SET 
BK,OP199,BP198,BS2.515l,BC0.0000 

,OP199,FP200,AR21~.01450,ZE90.05050,SD773.79Z,--~~IL SET 
,OP200,N 1115882.3059,E 1755315.6739,EL851.47O,--NAIL SET 
,OP200,BP199,BS32.5336,BC0.0000 

TR,OP200,FP201 ,ARl84.59l5O,ZE90.38300,6D987.317, --NAIL SET 
OC,OP201,N 1115103.0768,E 1754709.477l,EL840.413,--NAIL SET 
BK,OP201,BP200,BS37.525l,BCO.OOOO 
TR,OP201,FP202,AR161.13550,ZE9O.2725O,SD2494~098,--NAI~ SET 
OC,OP202,N 1112746.5399,E 1753892.8601,EL820.522,--NAIL SET 
BK,OP202 ,BP201 ,BS19 .Ot546 ,BC0.0000  1 TR,OP202,FP203,AR180.30100,ZE91.09500,SD1041.475, --NAIL SET 
OC,OP203,N 1111765.7085,E 1753543.2998,EL799.368,--NAIL SET 
BK,OP203,BP202,BS19.3656,BCO.OOOO 
TR,OP2O3~FP204,AR156.01100,ZE92.27550,SDl97.O59,~~NAI~ SET 1 OC,OP204,N lIll569.4029,E 1753558.2838,Et790 891, --NAIL SET 
3K,OP204,BF203,BS355.3806,BCO~OOOO 

1 TR,OP204,FP205,AR155.02O~~,ZE94.16lO~~S~417~343,--~A~L SET 
I OC,OP205,N 1111206.5682,E 1753762.1485,EL759.821,--NAIL SET 
BK,OP205,BP204,BS330.4Oll,BCO.OOOO 
TR,OP205,FP20~,AR212.52500,ZE89.39500,SD58~.146,--NA~L SET 
OC,OP206,N 1110627.5456,E 1753726.2229,EL763.2~~,--NAIL SET 

TR,0P206,FP207,AR189.05200,2E86.56000,SD441.431,--NA~L SET 
OC,OP207,N 1110197.4286,E 1753629.7709,EL786.84O,--NAIL SET 

TR,0P207,FP208,AR~85.4050~,2E89.55400,S~529.002,--NA1L SET 
OC,OP208,N 1109695.2386,E 1753463.4947,EL787.507,--NAXL SET 

' BK,OP206,BP205,BS3.33Ol,BCO~OOOO 
1 BK,OP207,BP206,BS12,362l,BC~.O~~~ 

OP208,BP207,BS18.191l,BC0.0000 

OF 78-1 
SS,OP208,FP211,AR215.544OO~ZE9O.l6~~O,SDl42.~~68--~E OF 78-2 1 SS, OP208, FP2 12, AR2 58.50350,ZE90.3655O, SD125.930, --NE OF 78-2  
TR,OP208,FP213,AR168.225OO,ZE89.363~O,S~345.576,--~A~L SET 
OC,OP213,N 1109352.0308,E 1753423.1748,EL789.861,--NAIL SET 
BK,OP213,BP208,BS6.42Ol,BCO~OOOO 
TR,OPZ13,FP214,AR168.0825O,ZE89.34350,SD899.~84,--NA~L SET 
OC,OP214,N 1108456.4148,E 1753504.0415,EL796.510,--NAIL SET 
BK,OP214,BP213,BS354.5026,BCO~OOOO 
TR,0P214,FP215,AR194.135~~,2E90.05350,SD730.879,--NA1L SET 
UC,OPZIS,N 1107734.6805,E 1753388.7925,EL795.323,--NAIL SET 
BK,OP215,BP214,BS9.0421,BC0.0000 
SS,OP215,FPZ~6,AR208~35l5~8ZE9l.l7~5O,S~l45~O28,--SE OF 85-1 
SS,OP215,FP217,AR251.29150,ZE93.213OO,S~9&.~6~,--NE OF 85-1 
OC,OP176,N 1115305.5646,E 1745167.9572,EL752.985,--NAIL SET 
BK,OP176,BP171,BS321.14~0,BC0.0000 
TR,OP176,FP218,AR171.29550,ZE89.25400,SDlO~5.786,--~A~L SET 
OC,OP218,N 1114595.9224,E 1745936.0545,EL763.125,--NAIL SET 
BK,OP218,BP176,BS312.4405,8C0.0000 
SS,OP218,FP219,AR297.47350,ZE91.39300,SD236.145,-~S~ OF 68-1 
SS,OP218,FP220,AR293.545OO,ZE91~5~5~O,S~l87.992,--~ OF 68-1 
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SS,OP218,FP221,AR317.453OO~ZE91~~95OO,SD342.196,--SE OF 68-2 
, SS,OP2~8,FP222,AR318.58lO~,ZE91~24200,SD292.63O,~~NE OF 68-2 
SS~0P218,FP223,AR294~28200,ZE99.38150~S~30~014,-~~0N. SPA 180 
OC,OPSl,N 1122020.4290,E 1747785.0960,EL759.313,--NAIL SET 
BK,OP51,BP5O,BS133.352l,BC0.0000 

OC,OP224,N 1122687.7341,E 1747186.1608,EL746.0lO,--NAIL SET 
t TR,OP51,FP224,AR184.30050,ZE90.S1000,SD896.77~,~~NAIL SET 

BK,OP224,BP51,BS138~0526~BC0.0000 
SS,OPZ24,FP225,AR119~5~5OO,ZE9l~Sl4O~,SD443~OlO~~~SE OF A 3 3 - 1  

OC,OP171,N 1116582.2147,E 1744142.8282,EL761.0&2~-*NAIL SET 
SS~0P224~FP226~AR126.22000,ZE91.43250,SD440.599,--NE OF A 3 3 - 1  

BK,OP171,BP124,BS269.5941,3C0.0000 
TR,0P171,FP227,AR191.34350,2~91.53200~SD809.162,--NA1L SET 
OClOP227,N 1116419.9986,E 1744935.1146,EL734.411,--NAfL SET 
BK,OP227,BP171,BS281.3416,BC0.0000 
SS,OP227~FP2~8~AR218~18500,ZE93.42lOO,SDlO84~lll~~~NE OF 67-2 

OC,OP39/N 1113834.9110,E 1738683.2450,EL714.461,--CC39 
SS,OP227,FP229,AR222.5955O~ZE93~5325O,SDl~34.694,~-~ OF 67-2 

BK,OP39,BP36,BS50.4657,BC0.0000 
TR,OP39,FP230,AR136.193SO,ZE89.1325O,SD349.47l,--~AIL SET 
OC,OP230,N 1113488.1583,E 1738639.9997,EL719.196,--NAIL SET 
BK,OP230,BP39,BS7.0632,BCO.OOOO 
TR,OP230,FP231,AR213~4OlO~,ZE90.5825O,SD749.236,-~NAIL SET 
OC,OP231,N 1112920.8876,E 173815Om7182,EL7O6.465,--NAIL SET 
BK,OP231,BP230,BS40.4642,BCO~OOOO 
TR,OP231,FP232,AR194.30~00~ZE91.1~150,SD426,~~3,~-~~XL SET 
OC,OP232,N 1112678.0189,E 1737800.2537,EL696.758,--NAIL SET 
BK,OP232,BP231,BS55.1642,BCO.0000 
TR,OP232,FP233,AR154.343OO,ZE89.~03O~,SDZ86.679,~-NAIL SET 
OC,OP233,N 1112429.4073,E 1737657.5648,EL700.886,--NAIL SET 
BK,0P233,BP232,8S29.5112~BC0.0000 
TR,0P233,FP234,AR142.15050,ZE89.33250,SD618.239,-~~A1~ SET 
OC,OP234,N 1111817.0470,E 1737742.4849,EL705.667,--NAIL SET 
BK,OP234,BP233,BS352.0617,BC0.0000 
TR,OP234,FP235,AR156.51350,ZE91,07050,SD571.691,--~A1L SET 
OC,OP235,N 1111327.2880,E 1738037.1750,EL694.511,--NAIL SET 
BK,OP235,BP234,BS328.5752,BC0.0000 
TR,OP235,FP236,AR157.36350,ZE90.1755O~SD564.4~l,-~NA~L SET 
OC,OP236,N 1110990.9568,E 1738490.4714,EL691.570,--NAIL SET 
BX,OP236,BP235,BS306.3427,BC0.0000 
TR,OP236,FP237,AR196.392O~,ZE88.4605O,SD693.612,~~NAIL SET 
OC,OP237,N 1110435.4725,E 1738905.5767,EL706.482,--NAIL SET 
BK,OP237,BP236,BS323.1347,BC0.0000 
TR,OP237,FP238,AR201.49100,ZE88.4545O,SD555.744,~~N~IL SET 
OC,OP238,N 1109898.6669,E 1739048.9193,EL718.485,--NAIL SET 
BK,0P238,BP237,BS345.0257,BCOmOOO0 
TR,OP238,FP239,AR14l.S8lOO,ZE88.58O~O,SD4~l.4~l,--NAI~ SET 
OC,OP239,N 1109657.0327,E 1739369.3615,EL725.723,--NAIL SET 
BK,OP239,BP238,BS307.0107,BCO.OOOO 
TR,OP239,FP240,AR167.18~SO,ZE89.45350,SD698.939,~~~A~L SET 
OC,OP240,N 1109369.1889,E 1740006.2706,EL728.655,--NAIL SET 
BK,OP240,BP239,BS294.19~Z,BC0.0000 
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TR,OP240,FP241,AR139.1545O~ZE90~4~05~,SD838~~~4,--~AI~ SET 
OC,OP241,N 1109606.1739,E 1740810.5718,EL718.146,--NAIL SET 
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SS,OP260,FP263,ARlll~2345O,ZE93.52100,SD597~~O~,~-NE OF A12-2 
SS,OP260,FP264,AR~12.50050,ZE93.45550,SD OF A12-2 
OC,OP252,N 1112367.8100,E 1744585.0744,EL721.665,--NE OF 36-1 
BK,OP252,BP251,BS138.404O,BCO.0000 
TR~OP252,FP26S,AR173.594OO~ZE86.l9ZOO,SDl73~449,--~~IL SET 
OCJOP265,N 1112485.3239,E 1744457.6019,EL726.743,--NAIL SET 
BK,OP265 ,BP252 ,BS132 .4020 ,BCO~OOOO 
TR,OP265,FP266lAR212.29l5O~ZE89.45200,SD349.237,--NAIL SET 
OC,OP266,N 1112822.9085,E 1744368.1543,€L728.233,--NAIL SET 
BK,OP266,BP265,BS165.0935,BCO.0000 
TR,OP266,FP267,AR162.5715O~ZE91.37lO~,SDl85~895,--~A~L SET 
OC,OP267,N 1112980.6889,E 1744269.9977,EL722.98O,--NAIL SET 
BK,OP267,BP266,BS148.065O,BCO.OOOO 
TR,OP267,FP268,AR254.452OO~ZE88.0625O,S~585.727,~-NAIL SET 
OC,OP268,N 1113409.7373,E 1744668.268O,EL742.329,--NAIL SET 
BK,OP268,BP267,8S222.5210,BC0.0000 
TR,OP268,FP269,AR235.3O4OO,ZE85.52500,S~279.4Zl,--N~IL SET 
OC,OP269,N 1113369.1176,E 1744943.9911,EL762.4Ol,--NAIL SET 
BK,OP269,BP268,BS278.2250,8C0.000D 
SS,OP269,FP270,AR189.4&30~,ZE91.074~0,SD155.015,--SE OF 56-2 
OC,OP152,N 1116095.3261,E 1737383.4595,EL697.407,--NAIL SET 
BK,OP152,BP151,BS262.5955,BC0.0000 
TR,OP152,FP271,AR143.35550,ZE91.3735O,SDl26.514,--NA~L SET 
OC,OP271,N 1116182.2215,E 1737475.3404,EL693.816,--NAIL SET 
3K,OP271,BP152,BS226.355O,BC0.0000 
TR,OP271,FP272,AR159.45200~ZE93.14250,SD211.~22,~~NA~L SET 
OC,OP272,N 1116371.1006,E 1737568.9074,EL681.883,--NAIL SET 
BK,OP272,BP271,BS206.ZllO,BCO.OOOO 
TR,OP272,FP273,ARZ10.lO35~,ZE94.46lOO,SDZ~O.66O,--~A~L SET 
OCpOP273,N 1116492.3755,E 1737752.3375,EL663.536,--NAfL SET 
BK,OP273,3P272,8S236.3145,BC0.0000 
TR,OP273,FP274,AR161.0435O,ZE93.48550,SDl69.038,--~AIL SET 
OC,OP274,N 1116625.9955,E 1737855.2599,EL652.288,--NAIL SET 
BK,UP274,BP273,BS217.362O,BC0.0000 
TR,OP274,FP275,AR192.394OO,ZE9~.57OO~,SD272.827,-~~A~~ SET 
OC,OP275,N 1116800.1591,E 1738064.7939,EL638.247,--NAIL SET 
BK,OP275,BP274,BS230.l6OO,BCO.OOOO 
SS,OP275,FP276,AR198.24150,ZE93.1915O,SDlO3.763,--~ OF A3-3  
TR,OP~75,FP277,AR72.13OOO,ZE88.345OO,SD292.597,~-NAIL SET 
OCeOP277,N 1116957.2519,E 1737818.0505,EL645.49S,--NAIL SET 
BK,OP277,BP275,BS122.2900,BC0.0000 
SS,OP277,FP278,AR167.34lOOlZ~84.Z72~~,SDl~6~533,--SE OF A3-4 
SP,PNl87,N 1112256.8970,E 1744638.1188,EL713.8198,--NE OF 36-1 
SP,PNZSZ,N 1112367.8100,E 1744585.0744,EL721.665l,--NE OF 36-2 
SP,PN254,N 1113961.2927,E 1768308.1404,EL757.6076,--NE OF A 2 1 - 1  
SP,PN255,N 1113920.4560,E 1768279.5370,EL756.3869,--SE OF A 2 1 - 1  
SP,PN256,N 1113944.4388,E 1768870.868O,EL762.8176,--SE OF A21-2 
SP,PN257,N 1113984.9477,E 1768841.3626,EL759.9972,--ME OF A21-2 
SP,PN269,N 1113369.1176,E 1744943.9911,EL762.4012,--TP AT SE OF 56-1 
OC,OP79,N 1114552.5805,E 1768748.2075,EL789.656,--NAft SET 
BK,QP79,BP81,BS55.5444,BC0.0000 
TR,OP79,FP279,AR157.042~0~ZE92.22450,S~726.628,~~NA1L SET 
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OC,OP279,N 1113943.5962,E 1768352.9651,EL759.492,--NAIL SET 
BK,OP279,BP79,BS32,5904,BCO~OOOO 1 TR, OP2 79, FF280, AR112.05450,ZE90, 22450, SD1648.2 6 1, --NAIL SET 
OC,OP280,N 1112592.1278,E 1769296.4578,EL748.585,--NAIL SET 

@ , O P Z B l , N  1112269.2883,E 1770161.8667,EL800.225,--NAIL SET 

I TR,OP281,FP283,AR168.23550,ZE90.46000,SD612.939,--NAIL SET 

1 TR,OP283,FP284,AR87.5905Q,ZE88.572O~~SDll24.869,--~AIL SET 

,OP280,BP279,BS325.0449,BCO.OOOO 
,OP280,FP281,AR145.224OO,~E86.48OOO,SD925~~08~--~AIL SET 

BK,OP281,BP280,BS290.2729,BC0.0000 
SS,OP281,FP282,AR71.28450,ZE92.56O~O,S~297.96Z,--SE OF A2O-2 

OC,OP283,N 1112174.9278,E 1770767.4434,EL792.024,--NAIL SET 
BK,OP283,BP281,BS278.5124,BC0.0000 

OC,OP284,N 1113291.6021,E 1770901.4149,EL812.528,--NAIL SET 
BK,OP284,BP283,BS186.5029,BC0.0000 1 SS,OP284,FP285,AR59.4015O,ZE92.56300,SD39.5~~,~-SE OF A 2 0 - 1  
OC,OP240,N 1109369.1889,E 1740006.2706,EL728.655,--NAIL SET 
BK,OP240,BP241,BS73.3457,BC0.0000 
LS, H15.000, HR5.000 

OC, OPZ86 , N 1109500.33 7 5 ,  E 1740399.7 6 7 1 ,  EL71 7 . 8 9 ;  I --NAIL SET 
BK,OP286,BP241,BS75.33ll,BCO~OOOO 

OC,OP287,N 1109759.1207,E 1740650.3160,EL727.413,--NAIL SET 
B K , O P 2 8 7 , B P 2 8 6 , B S 2 2 4 . 0 4 2 6 , B C O ~ O O O O  
TR,OP287,FP288,AR232.155OO,ZE89.49200,SD455.22~,--NA~L SET 
OC,OP288,N 1109708,8696,E 1741102.7567,EL728.826,--NAIL SET 
BK,OP288,BP287,BS276.2Ol6,BCO.OOOO 
TR,OP288,FP289,AR163.54O~O,ZE9~.45300,SD223.487,~-NA~L SET 

1 TR,OP240,FP286,AR357.59050,2E91.29100,SD414.916 --NAIL SET 

: TR,OP286,FP287,AR328.31150,ZE88.29100,SD36O.325,~-NAIL SET 

1109746.7205,E 1741322.7524,EL718.071,--NAIL SET 
OP289,8P288,BS260.1416,BCO~OOOQ 
,OP289,FP290,AR144.47500,ZE90.47250,SD50~L SET 

OC,OP290,N 1110105.2255,E 1741681.6944,EL711.Q73,--NAfL SET 
BK,OP290 ,BP289 ,BS225 .0206 ,BCO.OOOO 
TR,OP290,FP291,AR218.16~O~~ZE92.40400,SD3~9.013,--~A~L SET 
OC,OP291,N 1110144.6935,E 1742018.0294,EL695.235,--NAIt SET 
BK,0P291,3P290,BS263.1826,BC0.0000 
TR,OP291,FP292,AR186.5925O,ZE95.1455~,SD334.368,--NAIL SET 
OC,OP292,N 1110142.9652,E 1742350,9909,EL664.648,--NAIL SET 
BK,OP292,BP291,8S270.l75l,BCO.OOOO 
TR,OP292,FP293,AR114.0645O,ZE94.5345O,S~246.629,~-N~I~ SET 
OC,OP293,N 1110366.7292,E 1742452.5414,EL643.599,--NAIL SET 
BK,OP293,BP292,BS204.2436,BC0.0000 
TR,OP293,FP294,AR255.05250,2E101.08050,SD23~~72~~--N~~~ SET 
OC,OP6,N 1119208.1060,E 1741163.5750,EL758.273,--CC06 
BK,OP6,BP293,BS171.4219,BCO.OOOQ 
TR,OPd,FP295,AR265.0905~,2~88.3905O,S~314.246,--NA~~ SET 
OC,OP294,N 1110328.5558,E 1742680.6521,EL598.078,--NAfL SET 
BK,OP294,BP293,BS279.3OOl,BCO.OOOO 
TR,0P294,FP295,AR265.0905~,2E88.39100,SD314.259,--~A1L SET 
OC,OP295,N 1110015.4185,E 1742655.1741,EL605.466,--NAfL SET 
BK,OP295,BP294,BS4.3906,BC0.0000 

Page 13 
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TR,OP295,FP296,AR130.3405O,ZE93.3125O,SD453.S92,~~NAIL SET 
OC,OP296,N 1109694.0621,E 1742974.0763,EL577.589,--NAIL SET 
BK,OP296,BP295,BS315~13ll,BCO~OOOO 
TR,OP296,FP297,AR107.0905~,ZE84.58550,S~338.8lO,--NAXL SET 
OC,OP297,N 1109850.5812,E 1743273.1009,EL607.224,--NAIL SET 
BK,OP297,BP296,BS242.2216,BC0.0000 
TR,0P297,FP298,AR160.14000,ZE75.08350,SD415.933,--NA1L SET 
OC,OP298,N 1110146.4922,E 1743545.2464,EL713.872,--NAIL SET 
BK,OP298,BP297,BS222.3616,BC0.0000 
TR,OP298,FP299,AR217.230S0,ZE87.12150~SD197.603,--NA1L SET 
OC,OP299,N 1110180.8018,E 1743739.6092,EL723.51l,--NAIL SET 
BK,OP299,BP298,BS259.592l,BC0.0000 
TR~OP299,F~300,~R246.0005~,ZE87.005~O,SD400~291,~~N~~L SET 
OC00P300,N 1109849.4334,E 1743963.2004,EL744.363,--NAIL SET 
BK,OP300,BP299,BS325.5926,BC0.0000 
TR,OP3O~,FP301,AR114.~905O,ZE85.03200,SD~L SET 
OC,OP301,N 1109957.7490,E 1744586.5080,EL799.095,--NAft SET 
BK,OP301,BP300,BS260.083l,BC0.0000 
TR,OP301,FP302,AR135.30200,ZE90,2305~,SD256.398,--~AI~ SET 
OC,OP302,N 1110166.0982,E 1744735.9322,EL797.373,--NALL SET 
BK,OP302,BP301,BS215.3851,BC0.0000 
TR,OP302,FP303,AR156.503~O,ZE93.5435O,SD276~765,-~NA~L SET 
OC,OP303,N 1110436.1641,E 1744795.7503,EL788.150,--NAIL SET 
BK,OP303,BP302,BS192.292l,BC~.OOOO 
TR,OP303,FP304,AR249.01~5~,ZE89.042OO,SD~5S.736,~~NA~L SET 
OC,OP304,N 1110518.2014,3 1745345.3241,EL797.149,--NAfL SET 
BK,OP304,BP303,BS261.3036,BCO.0000 
TR,OP304,FP305,AR238.53050,ZE90.52300,S~482.112,--NA~L SET 
OCrOP30S,N 1110146.7999,E 1745652.6329,EL789.786,--NAIL SET 
BK,OP305,BP304,BS320.2341,BC0.0000 
TR,OP305,FP306,AR207.424OO,ZE90.292SO,SD439.768~~~~AI~ SET 
OC,OP306,N 1109716.4896,E 1745743.2686,EL786.023,--NAIL SET 
BK,OP306 ,BP305 ,BS348 .0621 ,BCO.OOOO 
TR,OP306,FP307,AR122.37250,ZE90.24450,SD422.043,--NA1L SET 
OC,OP307,N 1109567.1098,E 1746137.9795,EL782.985,--NAIL SET 
BK,OP307,BP306,BS290.4346,BC0.0000 
TR,OP307,FP308,AR206.36350,2€86.4825O~SD363.547,--NAXL SET 
OC,OP308,N 1109300.1808,E 1746383.9577,EL803.235,--NAIL SET 
BK,OP308,BP307,BS317.2O2l,BCO.O~OO 
SS,0P308,FP309,AR19.50~00,ZE91.45450,SD272.681,--SW OF A 3 9 - 1  
SS,OP308,FP310,AR115.2455O,ZE90.05250,SD646.508,--SE OF A39-2 
OC,OP202,N 1112746.5399,E 1753892.8601,EL820.522,--NAft SET 
BK,OP202,BP201,BS19.0646,BCO~OOOO 
SS,OP202,FP311,AR1.482OO,ZE89.4845O,SD659.483,--NA~L SET 
SS,0P~02,FP312~,AR1,18150,ZE89.522O0,SD910.~23,--NA~L SET 
SS,OP202,FP313,AR1,013~O,ZE89.53450,S01225.258,~~NA~L SET 
OC,OP311,N 1113362.5529,E 1754128.3196,EL822.681,--NAIL SET 
BK,OP311,BP201,8S18.2751,BC0.0000 
SS,OP31~,FP314,AR316.05100,ZE90.39lO~,SD97.429,--NE OF 86-2 
OC,OP312,N 1113599.8602,E 1754210.4959,EL822.553,--NAIL SET 
BK,OP312,BP201,BS18.2147,BC0.0000 
SS,OP312~FP315,AR255.432O~,ZE92.20150,SD225.542~--SE OF 86-1 
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OC,OP~I~,N 1 1 1 3 8 9 6 . a 9 2 2 , ~  1 7 5 4 3 i 4 . 6 9 1 7 , ~ ~ 8 2 2 . 7 5 0 , ~ - ~ ~ ~ ~  SET 
BX,OP313,BP201,BS18.0724,BCO,OOOO 
SS,OP313,FP316,AR277~3~45O~ZE9O~Z455O~S~74.14O,--SE OF 86-3 

tOP308,N 1109300.1808,E 1746383.9577,EL803.235,--NAIL SET 
,0P308,3P307,8S317.2021,BC0.0000 
,OP308,FP357,AR124.57400,ZE91.32l5O,SD346.Z5O,-~~AIL SET in OCtOP317,N 1109346.5557,E 1746726.9623,EL793.944,--NAIL SET 

BK,OP317,BP30B,BS262.1801,BC0.0000 
SS,OP317,FP318,AR271.04100,ZE89.084~O~SD~64~24l,--M~~~ CROFT-15 
SP,PN319,N 1109174.0660,E 1746738.6949,EL710.8429,--CALL CUORDS CC15 
OC,OP202,N 1112746.5399,E 1753892.8601,EL820.522,---NAIL SET 
BK,OP202,BP20l,BS19.0646,BC0.0000 

I 
1 LSJH15.200,HR5. 340 
TR,OP202,FP320,AR42.51300,ZE90.3845O,SDl48.869,--~ OF 43-1 
OC,OP320,N 1112816.4913,E 1754024.2601,EL818.704,--NbJ OF 43-1  
BK,OP320,BP202,BS241.5816,BC0.0000 

* OC,OP202,N 1112746.5399,E 1753892.8601,EL820.522,--NAfL SET 
BK,OP202,BP201,BS19.0646,BC0.0000 
TR,OP202,FP321,AR181.27OOO~ZE9O.53O5~JS~476.337,--NAIL SET 
OC,OP321,N 1112300.6048,E 1753725.5738,EL813.027,--NAIL SET 
BK,OP321,BPZ02,BS20.3346,BC0.0000 
SS,OP321,FP322,AR11.27500,2E8&.20200,SDI58.752,-~N~ OF 4 4 - 1  
SS,OP321,FP323,AR154.2~55~,ZE89.21050,SDll3.626,--SW OF 44-2 
OC,OP193,N 1120531.7265,E 1737961.6064,EL697.955,--NAIL SET 
BK8OP193,BP191~BS240.5016,BC0.0000 

TR,0P193,FP324,AR107.07200,ZE91~08150,SD211.363,--SE OF A 5 - 1  
OC,OP193,N 1120531,7265,E 1?37961.6064,EL697.955,--NAfL SET 
BK,OP193,BP191,BS240.5016,3C0.0000 

6 ,0P193,BP191,BS240.5016J3C0.0000 

I LS , HI 5.200, R R 5  340 

,OP193,FP324,~R107.072OO,ZE91~~815O,SDZ11.363,--SE OF A S - 1  
,OP193,N 1120531.7265,E 1737961.6064,EL697.955,--NAIL SET 

LS , HI 5 . 2 0 0  I HR5.340 
TR,OP193,FP324,AR287.033~O,ZE91.5415~,SD499.7OO,--NA~L SET 
OC,OP324,N 1120043.4054,E 1738066.3293,EL681.211,--NAIL SET 

SS,0P324,FP325,AR77.48000,~E85.58200,SD780.042,~~~A~L SET 
TR,OP324,FP326,AR158.2615~,ZE89.05200,SD479.248,--~A~L SET 
OCtOP326,N 1119644.5882,E 1738331.9708,EL688.6910--NAIL SET 
BK,OP326,BP324,BS326.ZOOl,BCO.OOOO 
TR,OP326,FP327,AR95.373OO~ZE88.55lOO,SD497~7lO,--NA~L SET 
OC,OP327,N 1119878.5257,E 1738771.175lJEL697.937,--NA1L SET 
BK,OP327,BP326,BS243.573l,BC0.0000 
SS,OP327,FP328,AR161.04100,ZE89.23450,SD82.~l~,--SE OF 90-1 
OC,OP325,N 1120363.6609,E 1738775.4837,EL735,86l,--NAIL SET 
BK,OP325,BP324,BS245.4146,BC0.0000 
TR,OP325,FP329,AR162.5545O,ZE86.40150,SD~43.482,--NAXL SET 
OC,OP329,N 1120788.2735,E 1739257.5384,EL773.089,--NAIL SET 
BK,OP329,BP325,BS228.373l,BC0.0000 
SS,OP329,FP330,AR197.5935O,ZE87.26550,SD OF 92-1 
SS,OP329,FP331,AR80.333O~,ZE93.033SO,S~325.5~8,--SE OF 91-1 
OC,OP186,N 1112085.3864,E 1744637.1418,EL694.O59,--NAIL SET 

, BK,OP324,BP193,BS347.5346,BC0.0000 
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BK,OP186,BP185,BS91.4025,BCO~OOOO 
LS,HI5.200,HR5.340 
TR,OP186,FP332,AR103.3OOOO~ZE88.45300,SD~58.215,--NA~L SET 
OCtOP332,N 1111932.7231,E 1744595.7396,EL697.348,--NAfL SET 
BK,OP332,BP186,BS1S.lO25,BC0.0000 
TR,OP332,FP333,AR158.~5~OO,ZE86.S3150,SD334.9298--NA~L SET 
OC,OP333,N 1111600.5996,E 1744634.9918,EL715.393,--NAIL SET 
BK,OP333,BP332,BS353.1535,BC0.0000 
SS,OP333,FP334,AR335.23250,ZE9l.Z4lOO,SD95.694,~-~ OF 2 
SS,0P333,FP335,AR170.00050,ZE87.34050~SD208.319,--~A1L SET 
SS,OP333,FP336,AR238.3OlOO,ZE85.31400,SD26~.965,~~~ OF 3 
TR,OP333,FP337,AR248.O25OOtZE85.49l5O,SDl6Z.24O,--~AIL SET 
OC,OP337,N 1111522.9125,E 1744493.0526,EL727.077,--NAIL SET 
BK,0P337,BP333,BS61.1825,BCOmOOO0 
SS,OP337,FP338,AR40.043OO,ZE87.595~O,SD348.~42,-~SW OF 4 
TR,OP337,FP339,AR263.19150,ZE87.33500,SD138.002,--N~1L SET 
OCtOP339,N 1111635.3388,E 1744413.2374,EL732.802,--NAIL SET 
BK,0P339,BP337,BS144.3740tBC0.0000 
TR,OP339,FP340,AR77.14500,ZE86.52200,SD202~38~,-~NA~L SET 
OC,OP340,N 1111484.8669,E 1744278.34518EL743.705,~~NA1~ SET 
BK,OP340,3P339,3S41.5230,BC0.0000 
TR,OP340,FP341,AR192.375OO,ZE88.40000,SDl44.94l,~~NAIL SET 
OC,OP34l,N 1111400.7334,E 174416Om370Z,EL746.938,--NAIL SET 
BK,OP341,8P340,BS54.302O,BC0.0000 
SS,OP341,FP342,AR141.12400,ZE87.305O~,SD267.06~,~~~ OF 74-1  
OC,OP333,N 1111600.5996,E 1744634.9918,EL715.393,--NAIL SET 
BK,UP333,BP332,BS353.1535,BC0.0000 
TR,OP333,FP343,AR233.58150,ZE86.24~OO,SDl66.752,~-NA~L SET 
OC,OP343,N 1111487.5901,E 1744512.82ZO,EL725.724,--NAfL SET 
BK,OP343,BP333,BS47.135O,BCO.0000 
TR,OP343,FP344,AR89.213OO,ZE88.58300,SD273~829,-~~A~L SET 
OC,OP344,N 1111288.7013,E 1744700.9750,EL730.482,--NAIL SET 
BK,OP344,BP343,BS316.352O,BC0.0000 
SS,OP344,FP345,AR282.39250,ZE89.0255O,SD76.~47,--SW OF 74-4 
OC,OP275,N 1116800.1591,E 1738064.7939,EL638.247,--NAIL SET 
BK,0P275,BP274,BS230.1600,BC0.0000 
TR,OP275,FP346,AR173.3035O,ZE94.1925O,S~l79.14~,--NA~L SET 
OC,OP346,N 1116929.1386,E 1738188.3794,EL624.602,--NAXL SET 
3K,OP346,BP275,BS223.4635,BC0.0000 
TR,OP346,FP347,AR266.24200,2E88.O~4OO,S~l99~O39,~~~AIL SET 
OC,OP347,N 1116800.7923,E 1738340.3532,EL631.37O,--NAIL SET 
BK,OP347,BP346,BS310.1055,BCO.0000 
TR,OP347,FP348,AR182.22lSO,ZE94.24400,SDl&l.829,--N~IL SET 
SP,PN333,N 1111600.5996,E 1744634.9918,EL715.3932,--NAIL AT SW OF 1 
SP,PN333,N lf11600.5996,E 1744634.9918,EL715.3932,--NAIL AT SW A 3 1 - 1  
SP,PN334,N 1111682.2983,E 1744585.2205,EL712.9106,--NW COR. A31-2 
SP,PN336,N 1111439.5743,E 1744430.6404,EL735.6OZl,--SW COR. 74-2 
SP,PN338,EI 1111454.2295,E 1744834.2373,EL739.1069,h-SW OF 74-3 
OC,OP47,N 1110950.8910,E 1770287.9720,EL694.9OO,--HAIL SET 
BK,OP47,BP46,3S194.0915,BCO.0000 
OC,OP47,N 1110950.8910,E 1770287.9720,EL694.9OO,--HAIL SET 
BK,OP47,BP46,BS194.0915,BC0.0000 
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LS , HX5.200, HR5.340 
SS,OP47,FP349,AR193~43200,ZES9.2705~~S~311.67l,--SE OF 88-2 

BK,OP318,BP317,BS353.2Zll,BCO.OOOO 
I OC,OP318,N 1109183.4314,E 1746745.9241,EL796.397,--MON. CROFT-15 

OP318,FP350,AR66.20500,ZE89m13050,SD2Z9.124,~-W OF A39-2 le ,OP244,N 1108095.3031,E 1741356.8055,EL778.173,--NAIL SET 
BK,OP244,BP243,BS354.0302,BC0.0000 
TR,0P244,FP351,AR125.15~50,2E91.341O0,SD931.~63,-~~A~L SET 

\ OC,OP351,N 1107639.4765,E 1742168.8282,EL752.5~9,-~N~I~ SET 
' BK,0P351,BP244,BS299.1827,BCOmOOO0 
TR,OP351,FP352,AR222.1945O,ZE87.58200,SD317.3~2~--NA~L SET 
OC,OP352,N 1107338.5112,E 1742268.7319,EL763.606,--NAZL SET 
BK,OP352,BP351,BS341.38lZ,BCO~OOOO 
TR,OP352,FP353,AR202.48200,2E89.23000,5DIL SET 
OC,OP353,N 1106982.1517,E 1742241.0470,EL767.313,--NAIL SET 
BK,OP353,BP352,BS4.2632,BC0.0000 
TR,0P353,FP354,AR124.44400,2~91.1200O,SD381~559,--~A1L SET 
OC,OP354,N 1106741.1167,E 1742536.7251,EL759.183,--NAIL SET 
BK,OP354,BP353,BS309.1112,BC0.0000 
TR,OP354,FP355,AR154.53000,ZE90.45350,SD663.945,--NAIL SET 
OC,OP355,N 1106579.7205,E 174318Om6946,EL750.239,--NA1L SET 
BK,OP355,3P354,BS284.0412,BC0.0000 
TR,OP355,FP356,AR215.2345O,ZE89.255OO,SD402.938,~-~AIL SET 
OC,OP356,N 1106273.4951,E 1743442.5514,Et754.104,--NAIL SET 
BK,OP356,BP355,BS319.2757,BC0.0000 

OC,OP357,N 1105964.6057,E 1743795.8517,EL748.128,--NAIL SET 
BK,OP357,BP356,BS3ll.O947,BCO~OOOO 
TR,OP357,FP358,AR102.20450,2~90~17100,SD356.008~--NA1L SET 

! TR,OP356,FP357,AR171.415~O,ZE90.4245O,~D469.3~7,-~NAI~ SET 

1106176.3201,E 1744082.0607,EL746.21O,--NAIL SET 
OP358,BP357,3S233.3032,BC0.0000 
,0P358,FP359,AR176.40050,2E92,16350,SD~12.91~,--~A1~ SET 

OC,OP359,N 1106312.5665,E 1744245.4552,EL737.613,--NAIL SET 
3K,OP359,BP358,BS230.1037,BC0.0000 
TR,OP359,FP360,AR157.242OO,ZE93.5725O,SD493~764,--~AIL SET 
OC,OP360,N 1106749.1683,E 1744473.5358,EL703.4OO,--NAIL SET 
BK,OP360,BP359,BS207.3457,BCO.OOOO 
T R , O P 3 6 0 , F P 3 6 1 , A R l 8 l . O 8 5 5 ~ , 2 ~ 9 1 , 3 6 4 5 0 , S D 3 3 3 ~ 9 9 5 , - - N A ~ L  SET 
OC,OP361,N 1107041.9275,E 1744634.0237,EL693.861,--NAIL SET 
BK,OP361,BP360,BS208.4352,BC0.0000 
SS,OP361,FP362,AR188.23000,ZE92.21100,SD232.83S,--S~ OF 19-1 
OC,OP326,N 1119644.5882,E 1738331.9708,EL688.691,--NAIL SET 
BK,OP326,BP324,BS326.2001,8C0.0000 
TR,OP326,FP363,AR192.5935~,ZE90.5045~,SDl340.4~~,-~NAI~ SET 
OC,OP363,N 1118390.5962,E 1738805.1515,EL668.764,--NAIL SET 
BK,OP363,BP326,ES339.1936~BCO~OOOO 
TR,OP363,FP364,AR164.34l5O,ZE87.l9OOO,S~592,673,~~NAIL SET 
OC,OP364,N 1117912.2635,E 1739153.9914,EL696.370,--NAIL SET 
BK,OP364,BP363,BS323.5351,8C0.0000 
SS,OP364,FP365,AR87.50400,ZE85.01150,SD221.282,-~~ OF 80-1 
TR,OP364,FP366,AR84.15250,2E85.26250,5D1~L SET 
OC,OP366,N 1118001.4115,E 1739253.5381,Et706.887,--NAfL SET 
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3K,OP366,BP364,BS228.0916,BCO~OOOO 
TR,OP366,FP367,AR212.394OO,ZE89.~92OO,SDZ53.77Z,--NA~L SET 
SP,PN365,N 1118048.7656,E 1739327.0926,EL715.4360,--W OF 89-1 
OC,OP367,N 1118041.9130,E 1739504.0293,EL710.487,--NAIL SET 
BK,OP367,BP366,3S260.4856~BCO~OOOO 
TR,OP367,FP368,AR218.2605O,ZE92.58O~O,S~84.898,--NAIL SET 
OC,OP368,N 1118000.4855,E 1739578.0030,EL705.95l,--NAIL SET 
BK,OP368,BP367,BS299.l5Ol~BCO.OOOO 
SS,OP368,FP369,AR217.5725OlZE99.47450,SD79.586,~-NW OF 09-2 
OC,03348,N 1116678.1908,E 1738473.9013,EL617.245,--NAIL SET 
BK,OP348,BP347,BS312.33lO,BC0.0000 
TR,OP348,FP37O,AR238.0625O,~E84.58450,SDX~ SET 
OC,0P3700N 1116437.5645,E 1738428.6090,EL638.616,--NAIL SET 
BK,OP370,BP348,BS10.3935,3C0.0000 
SS,0P370,FP371,AR146.48050,2E96.012~O,SD263.021,--~ OF A 2 - 1  
OC,OPZlS,N 1107734.6805,E 1753388.7925,EL795.323,--NAIL SET 
BK,OP215,BP214,BS9.042l,BC0.0000 
LS, HI 5 . 2 0 0 ,  HR5.340 
TR00P215,FP372,AR172.00200~2E89.09550,SD529.489,~~~A1~ SET 
OC,OP372,N 1107205.3415,E 1753378.8306,EL802.896,--NAIL SET 
BK,OP372,BP215,BS1.044l,BC0.0000 
TR0OP372,FP373~AR181.2310O,2E91.233~0,SD715.142,--~A~L SET 
OC,OP373,H 1106491.0716,E 1753348.0912,EL785.388,--NAIL SET 
BK,OP373,BP372,BS2.2751,BC0.0000 
TR,OP373,FP374,AR271.50250,ZE92.484O~~~D~83.614,--~AXL SET 
OC,OP374,N 1106504.8366,E 1753165.2155,EL776.243,--NAIL SET 
BK,OP374,BP373,BS94.1816,BC0.0000 
TR,OP374,FP375,AR160.11300,ZE97.3035O,SD263.19l,~~NA~L SET 
OC,OP375,N 1106435.0885,E 1752913.7766,EL741.705,--NAIL SET 
BK,OP375,BP374,BS74.2946,BC0.0000 
TR,OP375,FP376,AR215.01550,2E97.32450,$D241.779,--NA1L SET 
OC,OP376,N 1106515.2081,E 1752687.8787,EL709.815,--NAIL SET 

TR,OP376,FP377,A8152.31250~2€99.33450,$~408.736,--~AIL SET 
OC00P377,N 1106459.4741,E 1752288.6941,EL641.774,--NAIL SET 
BK,OP377,BP376,BS82.0306,BCO.0000 
TR00P377~FP378,AR156.57400,2E96.0710~,SD413.296,--NA~~ SET 
OC,OP378,N 1106247.9030,E 1751936.4014,EL597.576,--NAIL SET 
BK,OP378,BP377,BS59.0046,3C0.0000 
TR,OP378,FP379,AR202.00300,2E92.35050,SD309.~02,~~NA1L SET 
OC,OP379,N 1106199.6952,E 1751631.2990,EL583.492,--NAIL SET 
BK,OP379,BP378,BS81.0116,BC0.0000 
TR,OP379,FP380,AR174.35000,2E80.47050~SD396.301,--~~1L SET 
OC,0P3800N 1106102.4412,E 1751252.395O,EL646.818,--NAIL SET 
BK,OP380,BP379,BS75.3616,BC0.0000 
TR,OP380~FP381~AR~21.4545O~ZE78.5ZOOO,SDl8O.455,-~~AIL SET 
OC,OP381,N 1106183.8332,E 1751095.1525,EL681.522,--NAIL SET 
BK,OP381,BP380,BS117.2201,BC0.0000 
SS,OP381,FP382,AR191.1535~,ZE92.1245O,S~230~717~--SW OF 45-1 
OC,OP224,N 1122687.7341,E 1747186.1608,EL746.0lO,--NAIL SET 
BK,OP224,BP51,BS138.0526,BC0.0000 
SS,0P224,FP383,AR93.25350,2~91~2050~,SD330.401,-~~ OF A33-2 

BK,OP376,BP375,8S109.314l,BC0.0000 
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TIME: 10~51 DATE: 04-25-1997 

OC,OP88,N 1115974.1622,E 1770694*3688,EL832.425,--NAIL-HARDEES 
BK,OP88,BP89,BS16.4204,BCO.0000 
TR,OP88,FP384,AR266.2335O,ZE90.42OO~,~D44~~42O,--~A~L SET 

,OP384,N 1116073.9321,E 1770265.4320,EL826.905,--NAIL SET 
,OP384,BP88,BS103.0539,BC0.0000 
,OP384,FP385,AR188.0235O,ZE90.~3ZOO,SD363O.529,--NAIL SET 

I 
P OC,OP384,N 1116073.9321,E 1770265.4320,EL826.905,--NAIL SET 

BK,OP384,BP88,BS103.0539,BCO.0000 
SS,OP384,FP386,ARl.22350,ZE89.25450,SD435.~32,~~SCGS MON. 42 292 

B K , O P 3 8 5 , B P 3 8 4 , 3 S l l l . 0 8 1 4 , B C O ~ O O O O  
! OC, OP385 ,N 1117383.0953, E 1766879.1901, EL812.684, --NAIL SET 

I TR,OP385,FP387,AR176.32350,ZE89.042~O,SD616~452,~~N~IL SET 
: OC,OP387,N 1117570.2894,E 1766291.9322,EL822.525,--NAXL SET 
BK,OP387,EP38S,BS107.4049,BC0.0000 
TR,OP387,FP388,AR164.30550,2E89.342OO,S~~lO2.443,-~SE OF 15-1 

BK,0P46,BP47,BS14.0915,3COmOOO0 
tS,HI5.200,HR5.340 
TR,OP46,FP389,AR~62.3605O,ZE91.31400,SD729.086,~~NA~L SET 
OC,OP389,N 1109610.6984,E 1770174.7484,EL670.233,--NAIL SET 
BK,OP389,BP46,BS356.4520,BC0.0000 
TR,OP389,FP390,AR195.15500,ZE87.175OO,SDl~74.~O2,-~~AI~ SET 
OC,OP390,N 1108365.9145,E 1769909.7212,EL730.174,--NAIL SET 
BK,OP390,BP389,BS12.OllO,BCO~OOOO 
TR,OP390,FP391,AR171.00500,2~92.11100,SD1O11.726,--~A~L SET 

' OC,OP391,N 1107356.3413,E 1769856.2238,EL691.441,--NAIL SET 
BK, OP391, BP390, BS3 0160, BCO .OOOO 
TR,OP3Ql,FP392,AR272.24200,ZE90.12250,SD7l&,O65,--~AI~ SET 
OC,OP392,N 1107424.4012,E 1769141.3962,EL688.707,--NAIL SET 

' OC,OP46,N 1110338.3570,E 1770133.4990,EL689.8lZ,--NAIL SET 

,OP392,BP391,BS95.262O,BC0.0000 
,OP392,FP393,AR202.30050,2~86.503~O,SDZ48.597,--~A~L SET 
,OP393,N 1107540,7044,E 1768922.1100,EL702.264,--NAIL SET 

j BK,OP393,BP392,BS117.5625,BC0.0000 
' TR,OP393,FP394,AR196.58500,ZES7.1435O,SD386.~79,--~AIL SET 
OC,OP394,N 1107813.1513,E 1768648.9087,EL720.703,--NAIL SET 

r BK,OP394,BP393,BS134.5515,BCO.O000 
' SS,OP394,FP395,AR123.27200,ZE87.515~O,S~~55.78O,--~E OF A16-1  
SS,OP394,FP396,AR19.22250,ZE88.5215~,SDl48.475,~~NE OF A16-2 
OC,OPlSl,H 1119191.6899,E 1752742.3432,€&761.326,--NAIL SET 
BK,0P131,BP130,BS291.1006,BC0.0000 
TR,OP131,FP397,AR238.55400,ZE91.252~~,SD~83.809,--~A~L SET 
OC,OP397,N 1118912.1964,E 1752791.1417,EL754.142,--NAIL SET 
BK,OP397,BP131,BS350.0546,BCO~OOOO 
TR,OP397,FP398,AR229~3l3OO,ZE89.35150,S~lO65.~l2,--~AIL SET 
OC,OP398,N 1118091.8631,E 1752111.9914,EL761.669,--NAIL SET 
BK,OP398,BP397,3S39.3716,BC0.0000 
SS,OP398,FP399,AR297.5325O,ZE89~3525O,SD254.~58,--NA~L SET 
OC,OP399,N 1118327.0576,E 17520l4.6259,EL763.35Ot--NAIL SET 
BK,OP399,BP398,BS157.304l,BCO.0000 
SS,OP399,FP400,AR229.55250,2~9~.51~5O,SD~88.6~8,--~E OF A29-1  
SS,OP399,FP401,AR57.06000,2E91~~0300,SD61.414,~~SE OF A29-2 
OC,OP326,N 1119644.5882,E 173&331.9708,EL688.69l,--NAIL SET 



Paae 20  - 
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BK,OP326,BP324,BS326.2001,BC0.0000 
TR,~P326,FP402,AR208.2725O,ZE9Z.5955~,SDl78.S64,~-NAIL SET 
oC,OP402,N 1119467.0052,E 1738348.1621,EL679.2lO,--NAIL SET 
BK,OP402,BP326,BS354.4725,BC0.0000 
SS,OP402,FP403,A~252.11450,2E99~02400,SD138.782,--NE OF 80-1 
OC,OP178,N 1112350.4745,E 1745638.5956,EL758.114,--NAIL SET 
BK,OP178,BP177,BS349.514~,BC0.0000 
LS,Hf5.200,HR5.340 
SS,OP178,FP404,AR171.28550,ZE89.06lOO,SD368.747,-~NE OF A32-1 
SS,OP178,FP405,AR148.25150,ZE88.2805O,SD343~23O,--NE OF A32-2 
TR,OP178,FP406,AR178.13550,2~89.495OO,SD455.044, - -NAIL SET 
OC,OP406,N 1111905.2232,E 1745732.4812,EL759.320,--NAIL SET 
BK,OP406,BP178,BS348.0535,BC0.0000 
SS,OP406,FP407,AR216.58100,ZE89.054~O~SD225.695,~~SW OF A32-3 
SS,OP406,FP408,AR182.10250,ZE9l . l955O,SD43l . l56 , - -NE OF A32-4 
OC,OP284,N 1113291.6021,E 1770901.4149,EL812.528,--NAIL SET 
BK,OP284,8P283,BS186.5029,BC0.0000 
TR,OP284,FP409,AR200.035OO,ZE89.52l~O,SD381.537,--~A~L SET 
OC,OP409,N 1113631.8394,E 1771074.0658,EL813.258,--NAIL SET 
BK,OP409,BP284,BS206.5419,BCO.0000 
TR,0P409,FP410,AR187.49250,2~90.~0500,SD1113.813,~~NA~~ SET 
OC,OPQlO,N 1114547.2308,E 1771708.5936,EL809.608,--NAIL SET 
BK,OP410,BP409,BS214.4344,BC0.0000 
SS,OP410,FP411,AR230.485OO,ZE87.42150,SD33~.3~3,--SW OF 17-1 
OC,OP224,N 1122687.7341,E 1747186.1608,EL746.0lO,--NAIL, SET 
BK,OP224,BP51,BS138.O5Z6,BCO~OOOO 
TR,OP224,FP412,AR167.OZO5O,ZE89.2335O,S~l739.58~,--NA~L SET 
OC,OP412,N 1123688.5757,E 1745763.4468,EL764.297,--NAIL SET 
BK,OP412,BP224,3S125.0731~BCO~O~OO 
SS,OP412,FP413,AR173.5O55~,Z~89.llOO~,S~~O49.~ll,~~MON. CROFT 2 
TR,OP412,FP414,AR87.Z~S~O,ZE89.2545O,SD647.O73,~~NAIL SET 
OC,OP414,N 1123143.1053,E 1745415.4182,EL770.604,--NAIL SET 
BK,OP414,BP412,BS32.322l,BC0.0000 
TR,OP414,FP415,AR169.484OO,ZE92.223OO,SD676.683,--NAIL SET 
OC,OP415,N 1122517.7952,E 1745158.3173,EL742.422,--NAIL SET 
BK,OP415,BP414,BS22.2lOl,BCO.OOOO 
TR,OP415,FP416,AR248.48450,ZE88.20100,SD4~6~269,--~~IL SET 
OC,OP416,N 1122527.4568,E 1744682.3472,EL756.11lt--NAIL SET 
BK,OP416,BP415,BS91.0946,BC0.0000 
TR,OP416,FP417,AR211.423OO,ZE93.24200,SD832.248,~~NA~L SET 
OC,OP417,N 1122978.3638,E 1743984.5825,EL706.533,--NAIL SET 
BK,OP417,BP416,BS122.5216,BC0.0000 
TR00P417,FP418,AR76.13300,2~89.22400,SD634.127~--NA~L SET 
OC,OP418,N 1122379.1678,E 1743777.1367,EL713.27gt--NA1L SET 

TR,QP418,FP419,AR242.0~400,ZE9~,01350,SD519.127,--NA1L SET 
UC,OP419,N 1122300.1254,E 1743264.1468,EL703.84O,--NAXL SET 
3K,OP419,BP418,BS81.1426,BC0.0000 
SS,OP419,FP420,AR188.300~0,2E89.01400,SD490.551,--SE OF 29-1 
SP,PNSZ,N 1115137.63600,E 1742037.66210,EL738.242,--NAIL SET 
SP,PN52,N 1115137.63600,E 1742037.6621O,EL738.242,--NAIL SET 
SP,PN53,N 1115130.98930,E 1741976.62030,EL736.959,--SE COR GRID 64-2 

BK~OP418~BP417~BS19*0546,BC0.0000 
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SP,PN54,N 1115121.67940,E 1741877.57320,EL729.865,--SW COR GRID 64-2 
SP,PN55,N 1115125.69770,E 1741977.4023O,EL737.129,--NAIL SET 
SP,PN56,N 1115095.82040,E 1742072.5242O,EL736.833,*-W COR GRID 64-1 

PN57,N 1115077.32610,E 1742220.97990,EL737.292,--NAIL SET 
1115115.56020,E 1742275.4004OtEL737.922,--SW GRID 38b-1 
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Photographs 



PHOTOGRAPH NO. S-30 
Stte A3-1 2.36" Rocket 

PHOTOGRAPH NO. S-12 
Site 18 - Use of 2 Blast 
Boxes to Reduce Safe 
Dlstance Requhmmts 

I .  

r ,- I '  

, ' .  



PHOTOGRAPH NO. -7 
Stte 74-3 O.RS. h o v e r a d  

1 
. . . - - 

.." 

I 

PHOTOGRAPH NO. S-81 
She 865 O.R.S. Recovered 

.. . . . . .. 
!. ' 

1 -  - 



1 c 
PHOTOGRAPH NO. M-18 

Site 5-1 O.R.S. Recovered 
I 

- -- 
PHOTOGRAPH NO. M-30 

Site 71 -Gl  O.R.S. Recovered 

.. 



.. 
'. 

PHOTOGRAPH NO. M47 
Site A34402 O.RS. Collected 

PHOTOGRAPH NO. M-71 
Site 56-1 M9 Rifle Grenade 
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PHOTOGRAPH NO. M-74 
Site 67-1 Us0 of Blast Bunkers to Re4uce Safety Distance 

4. 

. . l  I 

. ---- ..- *"*>. 

. ,;<.,, 

' 1.' 
PHOTOGRAPH NO. M-102 

Slta S6-2 UXO 
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P PHOTOGRAPH NO. M-105 

Site 56-1 O.R.S. Recovered 

e 

4 

I) 
PHOTOGRAPH NO. M-111 

Site A314 U.X.O. Recovered, MK II 

r l .  . 



PHOTOGRAPH NO. M-112 
Site A314 U.X.O. Recovered, M9Al 

PHOTOGRAPH NO. M-126 
She A314 O.R.S. Recovered 



Appendix D 

UXO Accountability Logs, Ordnance Disposal Record, 
Ordnance-Related Scrap Release Form, 

and UXO Location Maps 



UXO Accountability Logs 



UNEXPLODED ORDNANCE ACCOUNTABILITY LOG 
PEOTO TAKEN? OWNACE ID# C r n #  DATE DEPTH 

n o  1 Q 3 - I  QJ-la-77 -3 -4  )‘ 4e s 
XTEM DESCRIPTION: 

WZE DESCRIPTION: 

FUZE CONDlTiON: 

COMMENTSIREWRKS: 



UNEXPLODED ORDNANCE ACCOUNTABiLITY LOG 1 

I lTEMDESaUFn0N I 

1 1 FUZE DESCRIPTION: 

I t 

. 

I 
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UNEXPLODED ORDNANCE ACCOUNTABILITY LOG 

I rrEMDESCZIIIPTIOH: I 

I 

I I REM DES-ON 

1 1 FUZE DESCRIPTION: 

1 COMMENTSIREMARKS: 



UNEXPLODED ORDNANCE ACCOUNTABILITY LOG 
1 1 1 1 

/ 

I COMMENTSIREMARKS 



1 COMMENTSIREMARKS: 



UNEXPLODED ORDNANCE ACCOUNTABILITY LOG 
DATE DEPTB PEOTO TAKES? 

UNEXPLODED ORDNANCE I ACCOUNTABILITY LOG . 

1 I ITEM DESCRXPTION: 



UNEXPLODED ORDNANCE ACCOUNTABILII'Y LOG 
I - 

I D E C m O ? :  

FLVE DESCRIPTION: 



. .. 

ORDNACE ID# CRlD# DATE DEPTH PHOTO T A n Y ?  

mEM D E S m I O H :  

L 

FUZE DESCRIPTION: 

SL” * 



UNEXPLODED ORDNANCE ACCOUNTABILITY LOG 
I 1 PEOTO T . U € T  ORDXA CE ID r! GRID# DATE DEPTB 

E E M  DESCRIPTION: I 

1 FUZE CONIKIION: 

COMMENTSIREMARKS: t 

lTEM DESCRIPTION: 

FUZE COhDlTION: 

t SrrE SUPER OR 



UNEXPLODED ORDNANCE ACCOUNTABILII'Y LOG 

JTEM DESCRIPTIOIY: 

1 5lTE SLTER OR ACTION TAKEN: 



UNEXPLODED ORDNANCE ACCOUNTABILITY LOG 
ORDNACE IDt: GRID# 1 DATE I DEPTH 

I lTEM DESCRIPTION: 

t 
t 

FLr2E DESCRIPTION: 

FUZE CO5DlTIQN: 



UNEXPLODED ORDNANCE ACCOUNTABLLlTY LOG - 

1 I 



UNEXPLODED ORDNANCE ACCOUNTABILITY LOG 
I 

a 
lTEM DESCRIPTION: 

FLrZE DESCRIPTION: 



. ._ , 

I 1 ITEM DESCRIPTION: 

DATE utr in PHOTO T,1KE.U? 



ORDNACEIDt? CiWW DATE DEPTH PHOTO T.4KF-T I .- a9 A m - &  ! D3- 14-77 !/ 4& s 

I ITEM I 

FL'ZE DESCRIPTION: 

FUZE COhDITION: 

COMMENTSiREMARKS: 



e Ordnance Disposal Record 



ORDNANCE DISPOSAL RECORD: w- 

I .  



ORDNANCE DISPOSAL RECORD: 

COMMENTS 



a 

a 

ORDNANCE DfSPOSA3; RECORD: 

ENCONTEREC 

SHOT 
t 

AMOUNT NOISE 
OF METER 

TAMP READING 

35 
3' 
5Arfs 76 

PBcFrpr 
1 
I 

I 
I 

I I 



.' , . ,  

.. 

TYPE OF 
UXO 
ENCONTEREE 

I 

i 
I 

.- 

ORDNANCE DISPOSAL REXORD: 



a Ordnance-Related Scrap Release Form 



! 

a 

h 

E~TIRO\WENTA L SCIENCE & ESGIkEERING, I,ZC, 
800 OURY RIDGE RO*O 

SPARTPNBURG, Souw CARCUNA 393C2 
TEL (884) 577 0068 
FAX (864) 577 0065 

Environmental 
Sclence & 
Engineerin% h c .  

1 cenib that the prow? listed bdow has been inspected by me: and to the best of my 

knowledge, zontains no items of a dangerous namre. 

/ Date 

- 4  

Item Inventory / 0 Pounds of Ordnance Related Scrap (OR'S j 



a 

Grid Maps Showing UXOs 
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Appendix E 

SiteStats Data 

e 



SiteStats Results 

Site Name: Former Camp C r o f t  
ctor ID: Sector 1 0 A  
te: 2 5  Apr  97 6 umber of Grids: 7 7 5  

Minimum Number of Grids to Sample: 
Average Number of Grids to Sample: 
Maximum Number of Grids to Sample: 
Number of Grids Sampled: 11 
Grid Area: 10,000 Square Feet 
Expected Number of Sub-surface UXO Items: 
Expected Density of Sub-surface UXO Items: 
Expected Number of Ron-UXO Items: 
Expected Density of Non-UXO Items: 
Total Number of Sub-surface UXO Items Found: 
Total Number of Surface UXO Items Found: 
Cost  Error: 0.3666 
Risk Error: 1.0000 

14 
2 8  
4 2  

0 per grid 
0.00E+00 per square foot 

8 3  per grid 
8.303-03 per square foot 

1 
0 



SITESTATS GRID SAMPLING RESULTS 

S i t e  Name: Former Camp Croft 
Sector ID: Sector 10A 
Grid Location: Row 16 C o l  6 
D a t e :  2/19/97 

, Grid Number: 8b-1 

NOTE : 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is t h e  probability of concluding that the  g r i d  is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site N a m e :  Former Camp Croft 
Sector ID: Sector  10A 

id Location: Row 2 1  C o l  2 
te: 2 / 4 / 9 7  @ r i d  Number: 2 7 - 1  

Number of Anomalies: 143 
Number of Samples Collected: 48 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 4 8  
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 143 
Sample Plan Number: 19 
Cost Error: 1.0000 
Risk E r r o r :  0.5217 

NOTE : 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS G R I D  SAMPLING RESULTS 

Site Name:  Former Camp Croft 
Sector ID: Sector 10A 
Grid Location: Row 22 Col 14 
D a t e :  2/4/97 
Grid Number: 27-2 
Number of Anomalies: 126 
Number of Samples Collected: 42 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 39 
Number of UXO Scrap Items Found: 3 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 126 
Sample Plan Number: 3 0  
Cost Error: 1.0000 
Risk E r r o r :  0.5223 

NOTE : 

Risk E r r o r  is the probability of concluding that the  g r i d  is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost  Error is the probability of concluding that the  grid is sufficiently 
Contaminated when it is insufficiently contaminated. 



SITESTATS G R I D  SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: Sector 10A 
r i d  Location: Row 17 Col 2 9  
te: 2 / 3 / 9 7  * r i d  Number: 27-3 

Number of Anomalies: 48  
Number of Samples Collected: 16 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 15 
Number of WXO Scrap Items Found: 1 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 48 
Sample Plan Number: 18 
Cost Error: 1 . 0 0 0 0  
Risk Error: 0 .5023  

NOTE : 

Risk Error  is the  probability of concluding that the  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector  ID: Sector 10A 
Grid Location: Row 21 Col 28  
Date: 2/13/97 
Grid Number: 39-1 
Number of Anomalies: 47 
Number of Samples Collected: 16 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 14 
Number of UXO Scrap Items Found: 2 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 47 
Sample Plan Number: 3 8  
C o s t  Error: 1.0000 
Risk E r r o r :  0.4952 

NOTE : 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

C o s t  Error is the  probability of concluding that the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS G R I D  SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: Sector 10A 
rid Location: Row 13 Col 10 
ate: 2 / 1 3 / 9 7  a rid Number: 3 9 - 2  

Number of Anomalies: 28 
Number of Samples Collected: 12 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 11 
Number of UXO Scrap Items Found: 1 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 2 8  
Sample Plan Number: 39 
Cost Error: 1.0000 
Risk Error: 0 . 3 8 2 6  

NOTE : 

Risk E r r o r  is the  probability of concluding t ha t  the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost  Error is the probability of concluding that the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

S i t e  Name: Former Camp C r o f t  
Sector ID: Sector 1OA 
Grid Location: Row 18 Col 5 
Date: 2/19/97 
Grid Number: 40-1 
Number of Anomalies: 14 
Number of Samples Collected: 14 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 14 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected N u m b e r  of Non-UXO Items: 14 
Sample Plan Number: 61 
C o s t  Error: 1 . 0 0 0 0  
Risk Error: 0 . 0 0 0 0  

NOTE : 

Risk Error is the probability of concluding that the g r i d  is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the  probability of concluding that the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS G R I D  SAMPLING RESULTS 

S i t e  Name: Former Camp Croft 
Sector ID: Sec to r  10A 

Location: R o w  9 Col 3 
te: 4 / 2 5 / 9 7  
id Number: A2-1 

Number of Anomalies: 1 7 5  
Number of Samples Collected: 58 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 5 8  
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 175 
Sample Plan Number: 36 
Cost E r r o r :  1.0000 
Risk E r r o r :  0 . 5 2 7 1  

NOTE : 

Risk Error is the  probability of concluding that the  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost  Error is the probability of concluding that the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: Sector  10A 
Grid Location: Row 17 Col 19 
Date: 2/12/97 
Grid Number: A 3 - 1  
Number of Anomalies: 137 
Number of Samples Collected: 56 
Number of Sub-surface UXO Items Found: 1 
Number of False Positive Items Found: 52 
Number of UXO Scrap Items Found: 3 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 2 
Expected Number of Non-UXO Items: 135 
Sample Plan Number: 3 7  
Cost Error: 1.0000 
Risk Error: 0.0944 

NOTE : 

Risk Error is t he  probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the  probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS G R I D  SAMPLING RESULTS 

Site N a m e :  Former Camp Croft 
Sector ID: Sector 10A 

r i d  Location: Row 13 Col 19 
te: 2 / 1 9 / 9 7  e rid Number: A3-2 

Number of Anomalies: 10 
Number of Samples Collected: 10 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 10 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 10 
Sample Plan Number: 62 
C o s t  Error: 1 . 0 0 0 0  
Risk Erro r :  0 . 0 0 0 0  

NOTE : 

Risk E r r o r  is the  probability of concluding that the  grid is 
insufficiently Contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



. -  

I I SITESTATS G R I D  SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: Sector  10A 
Grid Location: Row 1 Col 29 
Date: 2 / 2 0 / 9 7  
Grid Number: A3-3 
Number of Anomalies: 1 7 3  
N u m b e r  of Samples Collected: 70 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 69 
Nwnber of UXO Scrap Items Found: 1 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 173 
Sample Plan Number: 64 
Cost  Error: 1.0000 
Risk Error: 0 .4667  

' NOTE: 

1 Risk E r r o r  is the  probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

C o s t  Error is the probability of concluding tha t  the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SiteStats R e s u l t s  

Site Name: Former Camp C r o f t  
ctor ID: Sector 10B 
te: 2 5  A p r  97 Q umber of Grids: 210 

Minimum Number of Grids to Sample: 10 
Average Number of Grids to Sample: 21 
Maximum Number of Grids to Sample: 3 1  
Number of Grids Sampled: 3 
Grid Area: 10,000 Square Feet 
Expected Number of Sub-surface UXO Items: 
Expected Density of Sub-surface UXO Items: 
Expected Number of Non-UXO Items: 51 per grid 
Expected Density of Non-UXO Items: 5.10E-03 per square foot 
Total Number of Sub-surface UXO I t e m s  Found: 0 
Total Number of Surface UXO Items Found: 0 
Cost Error: 1,0000 
Risk Error: 0.3506 

0 per grid 
0.00E+00 per square foot 

NOTE : 

Cost Error is the probability of concluding t h a t  the sector is 
non-homogeneous when it is homogeneous. 

Risk Error is the probability of concluding that the sector is homogeneous 
when it is non-homogeneous. 



SITESTATS GRID SAMPLING RESULTS 

I 

S i t e  Name: Former Camp Croft 
Sector ID: Sector 10B 
Grid Location: Row 1 Col 1 
Date: 3/12/97 
G r i d  Number: 86-1 
Number of Anomalies: 20 
Number of Samples Collected: 2 0  
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 19 
Number of UXO Scrap Items Found: 1 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 20 
Sample Plan Number: 7 
Cost Error: 1.0000 
Risk E r r o r :  0 . 0 0 0 0  

NOTE : 

I Risk Error is the probability of concluding that the  grid is 
I insufficiently contaminated when it is sufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: Sector 10B 
r i d  Location: Row 13 Col 10 
ate: 3/11/97 

Number: 8 6 - 2  
Number of Anomalies: 28 
Number of Samples Collected: 9 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 7 
Number of UXO Scrap Items Found: 2 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-WXO Items: 2 8  
Sample Plan Number: 2 
C o s t  Error: 1.0000 
Risk E r r o r :  0 . 4 8 7 0  

NOTE : 

Risk Error is the probability of concluding that the  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the  probability of concluding that the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS G R I D  SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector  ID: Sector 10B 
Grid Location: Row 12 Col 15 
Date: 3/13/97 
Grid Number: 8 6 - 3  
Number of Anomalies: 107 
Number of Samples Collected: 3 4  
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 2 8  
Number of UXO Scrap Items Found: 6 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 107 
Sample Plan Number: 9 
Cost Error: 1.0000 
Risk Error: 0.5333 

NOTE : 

Risk Error is the  probability of concluding that the  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that t he  grid is sufficiently 
contaminated when it is insufficiently contaminated. 

a 



SiteStats Results 

Site Name: Former Camp C r o f t  
ector ID: Sector 1OC a ate: 25 Apr 97 

Number of Grids: 56 
Minimum Number of Grids to Sample: 8 

Maximum Number of Grids to Sample: 2 4  
Number of Grids Sampled: 2 
Grid Area: 10,000 Square Feet 
Expected Number of Sub-surface UXO Items: 
Expected Density of Sub-surface UXO Items: 0.00E+00 per square foot  
Expected Number of Non-WXO Items: 
Expected Density of Non-UXO Items: 1.21E-02 per square foot 
Total Number of Sub-surface UXO Items Found: 0 
Total Number of Surface UXO Items Found: 0 
Cost Error: 1.0000 
Risk Error: 0 . 4 4 4 4  

Average Number of Grids to Sample: 11 

0 per grid 

121 per grid 

NOTE: 

Cost Error is the probability of concluding t h a t  the sector is 
non-homogeneous when it is homogeneous. 

R i s k  Error is the probability of concluding that the sector is homogeneous 
when it is non-homogeneous. 
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SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector  ID: Sector 2OC 
Grid Location: Row 6 Col 6 
Date: 2 / 2 5 / 9 7  
Grid Number: 41a-1 
Number of Anomalies: 147 
Number of Samples Collected: 5 9  
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 59 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 147 
Sample Plan Number: 58 
Cost Error: 1.0000 
Risk Error: 0.4676 

NOTE : 

Risk Error is the probability of concluding that the  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

S i t e  Name: Former Camp Croft 
Sector ID: Sector  1OC 
rid Location: Row 3 Col 3 
te: 2 / 2 5 / 9 7  c id Number: 41a-2 

Number of Anomalies: 95 
Number of Samples Collected: 38 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 37 
Number of UXO Scrap Items Found: 1 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 95 
Sample Plan Number: 
Cost Error: 1 . 0 0 0 0  
Risk Error: 0.4622 

NOTE : 

59 

Risk Error is the prodab lity of concluding L a t  the  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

C o s t  Error is the  probability of concluding that the  g r i d  is sufficiently 
contaminated when it is insufficiently contaminated. 



SiteStats Results 

Site Name: Former Camp Croft 
Sector XD: Sector 10D 
Date: 25  Apr 97 
Number of Grids: 2 5  
Minimum Number of Grids to Sample: 7 
Average Number of Grids to Sample: 13 
Maximum Number of Grids to Sample: 2 0  

Grid Area: 10,000 Square Feet 
Expected Number of Sub-surface UXO Items: 0 per grid 
Expected Density of Sub-surface WXO Items: 0.00E+00 per square foot 
Expected Number of Non-UXO Items: 56  per grid 
Expected Density of Non-UXO Items: 5.60E-03 per square foot 
Total Number of Sub-surface UXO Items Found: 0 
Total Number of Surface UXO Items Found: 0 
Cost Error: 1.0000 
Risk Error: 0.5538 

Number of Grids Sampled: 1 

NOTE: 

Cost Error is the probability of concluding that the sector is 
non-homogeneous when it is homogeneous. 

R i s k  Error is the probability of concluding that the sector is homogeneous 
when it is non-homogeneous. 



SITESTATS G R I D  SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: Sector  10D 
r i d  Location: Row 1 Col 1 
te: 1 / 3 0 / 9 7  e rid Number: 38-b-1 

Number of Anomalies: 56 
Number of Samples Collected: 23 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 18 
Number of UXO Scrap Items Found: 5 
Number of Surface WXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 
Expected Number of Non-UXO 

22  
Cost  Error : 
Risk Error: 

Sample Plan Number: 
1 , 0 0 0 0  
0 . 4 3 9 2  

NOTE : 

Items: 5 6  
0 

Risk Error the prcdabil&ty of conclud,ng h a t  L e  g r i d  is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding t h a t  the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SiteStats Results 

Site Name: Former Camp C r o f t  
Sector ID: Sector 1 1 A  
Date: 24 Apr 97 
Number of Grids: 130 
Minimum Number of Grids to Sample: 9 
Average Number of Grids to Sample: 19 
Maximum Number of Grids to Sample: 2 8  
Number of Grids sampled: 1 
Grid Area: 10,000 Square Feet 
Expected Number of Sub-surface UXO Items: 
Expected Densi ty  of Sub-surface UXO Items: 0.00E+00 per square foot 
Expected Number of Non-UXO I t e m s :  67 per grid 
Expected Density of Non-UXO Items: 6 .703-03  per square foot  
Total Number of Sub-surface UXO Items Found: 0 
Total Number of Surface UXO Items Found: 0 
Cost Error: 1.0000 
Risk Error: 0,6031 

0 per grid 

NOTE : 

Cost Error is the probability of concluding that the sector is 
non-homogeneous when it is homogeneous, 

Risk Error is the probability of concluding that the sector is homogeneous 
when it is non-homogeneous. 



SITESTATS GRSD SAMPLING RESULTS 

Site N a m e :  Former Camp Croft 
Sector ID: Sector  11A 

r i d  Location: Row 4 Col 4 6 a t e :  2 / 6 / 9 7  
Grid Number: 46-1 
Number of Anomalies: 67 
Number of Samples Collected: 29 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 27 
Number of UXO Scrap Items Found: 2 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 
Expected Number of Non-UXO Items: 67 
Sample Plan Number: 2 9  
Cost E r r o r :  1 . 0 0 0 0  
Risk Error: 0.4258 

NOTE : 

R i s k  Er ror  is the  Drobabilitv of concludincr 

0 

that the  grid  is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the  probability of concluding that the  g r i d  is sufficiently 
contaminated when it is insufficiently contaminated. 



SiteStats Results 

Site Name: Former Camp Croft 
Sector ID: Sector 11B 
Date: 2 4  A p r  97 
Number of Grids: 169 
Minimum Number of Grids to Sample: 10 
Average Number of Grids to Sample: 20 
Maximum Number of Grids to Sample: 30 
Number of Grids Sampled: 4 
Grid Area: 10,000 Square Feet 
Expected Number of Sub-surface UXO Items: 
Expected Density of Sub-surface WXO Items: 
Expected Number of Non-UXO Items: 5 8  per grid 
Expected Density of Non-UXO Items: 5.80E-03 per square foot  
Total Number of Sub-surface UXO I t e m s  Found: 0 
Total Number of Surface UXO Items Found: 0 
Cost Error: 1.0000 
Risk  Error: 0.2510 

0 per grid 
O.OOE+OO per square foot 

NOTE: 

Cost Error is the probability of concluding that the sector is 
non-homogeneous when it is homogeneous. 

Risk Error is the probability of concluding that the sector is homogeneous 
when it is non-homogeneous. 



SITESTATS GRID SAMPLING RESULTS 

S i t e  Name: Former Camp Croft 
Sector ID: Sector 11B 
r i d  Location: Row 1 Col 1 
te: 2/6/97 CF. rid Number: 71-1 

Number of Anomalies: 60 
Number of Samples Collected: 22 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 22 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected N u m b e r  of Sub-surface UXO Items: 
Expected Number of Non-UXO Items: 6 0  
Sample Plan Number: 40 
Cost E r r o r :  1.0000 
Risk E r r o r :  0.4800 

0 

NOTE : 

Risk Error is the  probability of concluding that the  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



' SITESTATS GRID SAMPLING RESULTS 

I S i t e  Name: Former Camp Croft 
Sectox ID: Sector 13B 
Grid Location: Row 9 Col 4 
D a t e :  2/10/97 
Grid Number: 71-2 
Number of Anomalies: 6 5  
Number of Samples Collected: 2 6  
Number of Sub-surface WXO Items Found: 0 
Number of False Positive Items Found: 15 
Number of UXO Scrap Items Found: 11 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 65 

Cost Error:  1.0000 
Risk Error: 0.4533 

I Sample Plan Number: 41 

NOTE : 

Cost E r r o r  is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. i 

I 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector  ID: Sector IIB- 
r i d  Location: Row 13 C o  
ate :  2/10/97 e rid Number: 71-3 

N u m b e r  of Anomalies: 59  
Number of Samples Collected 

1 

2 6  
Number of SubLSurface UXO Items Found: 0 
Number of False Positive Items Found: 22 
Number of UXO Scrap Items Found: 4 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 
Expected Number of Non-UXO Items: 59 
Sample Plan Number: 42 
Cost Error: 1.0000 
Risk Error: 0.4148 

NOTE : 

Risk E r r o r  is the probability of concluding 

0 

that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost E r r o r  is the  probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: Sector  11B 
Grid Location: Row 7 C o 1  10 
Date: 2/10/97 
Grid Number: 71-4 
Number of Anomalies: 51 
Number of Samples Collected: 21 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 18 
Number of UXO Scrap Items Found: 3 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 51 
Sample Plan Number: 43 
Cost E r r o r :  1.0000 
Risk Error: 0 . 4 3 4 8  

NOTE : 

Risk Error is the  probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SiteStats Results 

Site Name: Former Camp Croft 
ctor ID: Sector 11C 

ber of Grids: 7 8  
&e: 2 4  Apr 97 

Minimum Number of Grids to Sample: 8 
Average Number of Grids to Sample: 1 7  
Maximum Number of Grids to Sample: 2 5  
Number of Grids  Sampled: 4 
Grid Area: 10,000 Square Feet 
Expected Number of Sub-surface UXO Items: 0 per grid 
Expected Density of Sub-surface UXO Items: 0.00E+00 per square foot 
Expected Number of Non-UXO Items: 19 per g r i d  
Expected Density of Non-UXO Items: 1.90E-03 per square foot 
Total Number of Sub-surface UXO Items Found: 0 
Total Number of Surface UXO Items Found: 0 
Cost Error: 1,0000 
Risk Error: 0.2665 

NOTE: 

Cost Error is the probability of concluding that the sector is 
non-homogeneous when it is homogeneous. 

Risk Error is the probability of concluding that the sector is homogeneous 
when it is non-homogeneous. 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: Sector 11C 
Grid Location: Row 5 Col 11 
Date: 2/25/97 
Grid Number: 30-1 
Number of Anomalies: 35 
Number of Samples Collected: 14 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 14 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 35 
Sample Plan Number: 80  
Cost Error: 1,0000 
Risk Error: 0.4267 

NOTE : 

Risk Error is the  probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost E r r o r  is the  probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site N a m e :  Former Camp Croft 
Sector ID: Sector 11C 
r i d  Location: Row 3 Col 7 
te: 2/25/97 * rid Number: 3 0 - 2  

Number of Anomalies: 30 
Number of Samples Collected: 12 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 11 

Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 30 
Sample Plan Number: 81 
Cost Error: 1.0000 
Risk Error: 0.4160 

Number of UXO Scrap Items Found: 1 

NOTE : 

Risk Error is the  probability of concluding that the  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost  Error is the  probability of concluding that the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site Name:  Former Camp Croft 
Sector ID: Sector 11C 
Grid Location: Row 1 Col 10 
Date: 2/25/97 
Grid Number: 30-3  
Nwnber of Anomalies: 8 
Number of Samples Collected: 8 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 8 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 
Sample Plan Number: 68 
Cost Error: 1.0000 
Risk Error: 0 . 0 0 0 0  

8 

NOTE : 

Risk Error  is the probability of concluding that the gr id  is  
insufficiently contaminated when it is sufficiently contaminated. 

Cost Exxox is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

S i t e  Name: Former Camp Croft 
Sector ID: Sector  11C 
r i d  Location: Row 3 Col 12 
te: 2 / 2 5 / 9 7  * r i d  Number: 3 0 - 4  

Number of Anomalies: 4 
Number of Samples Collected: 4 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 4 
Number of UXO Scrap Items Found: 0 
Number of Surface  UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 4 
Sample Plan Number: 69 
Cost Error: 0 . 0 0 0 0  
Risk Error: 0 . 0 0 0 0  

NOTE : 

Risk Error is the probability of concluding that the  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding t ha t  the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SiteStats Results 

S i t e  Name: Former Camp Croft 
Sector TD: Sector 11D 
Date: # # X i # # # #  
Number of Grids: 24 
Minimum Number of Grids to Sample: 7 
Average Number of Grids to Sample: 13 
Maximum Number of Grids to Sample: 2 0  
Number of Grids Sampled: 1 
Grid Area: 2 , 5 0 0  Square Feet 
Expected Number of Sub-surface UXO Items: 
Expected Density of Sub-surface UXO Items: 
Expected Number of Non-UXO Items: 20 per g r i d  
Expected Density of Non-UXO Items: 8.00E-03 per square foot  
Total Number of Sub-surface UXO Stems Found: 0 
Total Number of Surface UXO Items Found: 0 
Cost Error: 1.0000 
Risk Error: 0 . 6 0 0 0  

0 per grid 
0.00E+00 per square foot 

NOTE : 

Cost Error is the  probability of concluding that the sector is 
non-homogeneous when it is homogeneous. 

Risk Error is the probability of concluding that the sector is homogeneous 
when it is non-homogeneous. 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: Sector 11D 
r i d  Location: Row 1 Col 1 
ate :  3 / 2 0 / 9 7  

Grid Number: 29-1 
Number of Anomalies: 20  
Number of Samples Collected: 20 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 19 
Number of UXO Scrap Items Found: 1 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 20  
Sample Plan Number: 2 9  
C o s t  Error: 1.0000 
Risk Error: 0 . 0 0 0 0  

NOTE : 

Risk Error is the  probability of concluding that the  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost E r r o r  is t h e  probability of concluding that the  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SiteStats Results 

Site Name: Former Camp Croft 
Sector ID: 12A 
D a t e :  25 Nov 97 
Number of Grids: 3 3 8  
Minimum Number of Grids to Sample: 12 
Average Number of Grids to Sample: 23 
Maximum Number of G r i d s  to Sample: 35 
Number of Grids Sampled: 12 
Grid Area: 10,000 Square Feet 
Expected Number of Sub-surface UXO Items: 
Expected Density of Sub-surface UXO Items: 1.30E-03 per square foot 
Expected Number of Non-UXO Items: 254  per grid 
Expected Density of Non-UXO I t e m s :  2 . 5 4 3 - 0 2  per square foot 
Total  Number of Sub-surface UXO Items Found: 4 7  
T o t a l  Number of Surface UXO Items Found: 0 
Cost Error: 0 . 4 7 0 8  

Risk Error: 1.0000 

13 per gr id  

NOTE : 

R i s k  Error is the probability of concluding t ha t  the sector is 
non-homogeneous when it is homogeneous. 

Cost Error is the probability of concluding that the s e c t o r  is 
homogeneous when it is non-homogeneous. 



SITESTATS GRID SAMPLING RESULTS a 
Site Name: Former Camp C r o f t  
Sector ID: 12A 
Grid Location: Row 9 Col 12 
D a t e :  19 Feb 97 
Grid Number: 36-1 
Number of Anomalies: 204 
Number of Samples Collected: 84 
Number of Sub-surface UXO Items Found: 8 
Number of False Positive Items Found: 52 
Number of UXO Scrap Items Found: 24 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface WXO Items: 19 
Expected Number of Non-UXO Items: 185 
Sample Plan Number: 47 
Cost Error: 0.0000 
Risk Error: 1.0000 

NOTE : 

Risk Error is the probability of concluding that the g r i d  is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is 
sufficiently contaminated when it is insufficiently Contaminated. a 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: 1 2 A  

Grid Location: R o w  9 Col 11 
Date: 20 Feb 97 
Grid Number: 36-2 
Number of Anomalies: 182 
Number of Samples Collected: 80 
Number of Sub-surface UXO Items Found: 4 
Number of False Positive Items Found: 32 
Number of UXO Scrap Items Found: 44 
Number of Surface ZJXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 9 

Expected Number of Non-UXO Items: 173 
Sample Plan Number: 33 
Cost Error: 0.5257 
Risk Error:  1.0000 

NOTE : 

Risk Error is the probability of concluding t h a t  t h e  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is t h e  probability of concluding t h a t  the grid is 
sufficiently contaminated when it is insufficiently Contaminated. 



SITESTATS GRID SAMPLING RESULTS e - 

Site Name: Former Camp Croft 
Sector ID: 12A 
Grid Location: Row 6 Col 2 
Date: 24 F e b  97 
Grid Number: 56-1 
Number of Anomalies: 172 
Number of Samples Collected: 72 
Number of Sub-surface UXO Items Found: 8 

Number of False Positive Items Found: 44 
Number of UXO Scrap Items Found: 20 
Number of Surface UXO Items Found: 0 

Expected Number of Sub-surface UXO Items: 19 
Expected Number of Non-UXO Items: 153 
Sample Plan Number: 18 
Cost Error: 0.0000 
Risk Error:  1.0000 

NOTE : 

Risk Error is t h e  probability of concluding t h a t  the g r id  is 
insufficiently contaminated when it is sufficiently Contaminated. 

Cost Error is t h e  probability of concluding that the grid is 
sufficiently contaminated when it is insufficiently contaminated. 
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Site Name: Former Camp Croft 
Sector ID: 12A 
Grid Location: R o w  5 Col 2 
Date: 2 4  Feb 97 
Grid Number: 56-2 
Number of Anomalies: 2 7  

Number of Samples Collected: 11 
Number of Sub-surface UXO Items Found: 1 
Number of False Positive Items Found: 10 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 2 
Expected Number of Non-UXO Items: 25 
Sample Plan Number: 2 
Cost Error: 1.0000 
Risk Error: 0.5236 

NOTE : 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

e 

C o s t  Error is the probability of concluding tha t  t h e  grid is 
sufficiently contaminated when it is insufficiently contaminated. 
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S i t e  Name: Former Camp Croft 
Sector ID: 1 2 A  
Grid Location: Row 12 Col 24 
Date: 03 Mar 97 
G r i d  Number: 74-1 
Number of Anomalies: 140 
Number of Samples Collected: 76 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 76 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 

Expected Number of Non-UXO Items: 140 
Sample Plan Number: 77 
Cost Error: 1.0000 
Risk Error: 0.0466 

NOTE : 

Risk Error is t h e  probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently Contaminated. 

C o s t  Error is t h e  probability of concluding that the grid is 
sufficiently contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: 1 2 A  

Grid Location: Row 9 Col 22 
Date: 03 Mar 97 
Grid Number: 7 4 - 2  

Number of Anomalies: 120 
Number of Samples Collected: 4 8  
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 8 

Number of UXO Scrap Items Found: 4 0  

Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 120 
sample Plan Number:  65 
Cost E r r o r :  1.0000 
Risk Error: 0.0466 

NOTE : 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding tha t  the grid is 
sufficiently contaminated when it is insufficiently contaminated. 
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Site Name: Former Camp Croft 
Sector ID: 12A 
Grid Location; R o w  6 Col 21 
Date: 04 Mar 97 

Grid N u m b e r :  74-3 
Number of Anomalies: 301 
Number of Samples Collected: 75 
Number of Sub-surface UXO Items Found: 0 
Number of False Positive Items Found: 12 
Number of UXO Scrap Items Found: 63 
Number of Surface  UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 301 
Sample Plan Number: 68 
Cost E r r o r :  1.0000 
Risk Error :  0.1762 

NOTE : 

Risk E r r o r  is the probability of concluding that t h e  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that t h e  grid is 
sufficiently contaminated when it is insufficiently contaminated. 



. -  

SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft  
Sector ID: 12A 
Grid Location: Row 6 C o l  23 
D a t e :  05 Mar 97 
G r i d  Number: 74-4  
Number of Anomalies: 2 4 0  

Number of Samples Collected: 96 
Number of Sub-surface UXO Items Found: 4 
Number of False Positive Items Found: 2 
Number of UXO Scrap Items Found: 90 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 10 
Expected Number of Non-UXO Items: 230 
Sample Plan N u m b e r :  81 
C o s t  Error: 0.4930 
Risk Error: 1.0000 

NOTE : 

Risk Error is t h e  probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is 
sufficiently contaminated when it is insufficiently contaminated. 
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Site Name: Former Camp Croft 
Sector ID: 12A 
Grid Location: Row 7 Col 20 

Date: 04 Mar 97 
Grid Number: A31-1  
N u m b e r  of Anomalies: 1009 
Number of Samples Collected: 152 
Number of Sub-surface UXO Items Found: 7 
Number of False Positive Items Found: 1 
Number of UXO Scrap Items Found: 144 
Number of Surface WXO Items Found: 0 

Expected Number of Sub-surface UXO Items: 46 
Expected N u m b e r  of Non-WXO Items: 963 
Sample Plan N u m b e r :  47 
Cost Error: 0 . 0 0 0 0  
Risk Error: 1.0000 

NOTE : 

Risk Error is the probability of concluding that t h e  grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that t h e  grid is 
sufficiently contaminated when it is insufficiently contaminated. e 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: 12A 

Grid Location: Row 9 Col 18 
D a t e :  0 5  Mar 97 
Grid Number: A31-2 
Number of Anomalies: 481 
Number of Samples Collected: BO 

Number of Sub-surface UXO Items Found: 7 
Number of False Positive Items Found: 8 

Number of UXO Scrap Items Found: 65 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 42 
Expected Number of Non-UXO Items: 439 
Sample Plan Number: 32 
Cost Error: 0.0000 
Risk Error: 1.0000 

NOTE : 

Risk Error is the probability of concluding that  the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

e 

Cost Error is the probability of concluding that the grid is 
sufficiently contaminated when it is insufficiently contaminated. 
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Site Name: Former Camp Croft 
Sector ID: 1 2 A  
G r i d  Location: R o w  1 Col 12 
D a t e :  13  Feb 97 
G r i d  Number: A32-1 
N u m b e r  of Anomalies: 8 2  

N u m b e r  of Samples Collected: 3 3  
Number of Sub-surface UXO Items Found: 0 

Number of False Positive Items Found: 25 
Number of UXO Scrap Items Found: 8 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 82  

Sample Plan Number: 7 
Cost Error: 1.0000 
Risk E r r o r :  0.0454 

NOTE : 

Risk Error is the probability of concluding that the g r i d  is 
insufficiently contaminated when it is sufficiently contaminated. 

C o s t  Error is the probability of concluding that the g r i d  is 
sufficiently contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp Croft 
Sector ID: 12A 
Grid Location: Row 5 Col 14 
Date: 18 Feb 97 
Grid Number: A32-2 
Number of Anomalies: 268 
Number of Samples Collected: 1 0 8  
Number of Sub-surface UXO Items Found: 8 

Number of False Positive Items Found: 100 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 2 0  
Expected Number of Non-UXO Items: 2 4 8  
Sample Plan Number: 21 
Cost Error: 0.0000 
Risk Error: 1.0000 

NOTE : 

Risk Error is the probability of concluding that the grid is 
inaufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is 
sufficiently contaminated when it is insufficiently contaminated. 



S i t e S t a t s  R e s u l t s  

S i t e  Name: Former Camp Croft 

Number of Grids: 7 0  
Minimum Number of Grids to Sample: 8 
Average Number of Grids to Sample: 16 
Maximum Number of Grids to Sample: 2 5  
Number of Grids Sampled: 4 
Grid Area: 25,000 Square Feet 
Expected Number of Sub-surface UXO Items: 0 per grid 
Expected Density of Sub-surface UXO Items: 0.00E+00 per square foot 
Expected Number of Non-UXO Items: 2 4  per grid 
Expected Density of Non-UXO Items: 9.603-04 per square foot 
Total Number of Sub-surface UXO I t e m s  Found: 1 
Total Number of Surface UXO Items Found: 0 
Cost Error: 1.0000 
Risk Error: 0.2681 

ector ID: Sector 12B e ate:  24-Apr-97 

NOTE : 

Cost Error is t h e  probability of concluding that the sector is 
non-homogeneous when it is homogeneous. 

Risk Error is the probability of concluding that the sector is homogeneous 
when it is non-homogeneous. 



SITESTATS GRID SAMPLING RESULTS 

S i t e  Name: Former Camp Croft 
Sector ID: Sector 12B 
Grid Location: Row 2 Col 1 
Date: 3/18/97 
Grid Number: A10-4 
Number of Anomalies: 4 2  
Number of Samples Collected: 17 
Number of Sub-surface UXO Items Found: 0 
Number of False Posit ive Items Found: 17 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO T t e m s  Found: 0 
Expected Number of Sub-surface UXO Items: 0 
Expected Number of Non-UXO Items: 4 2  
Sample Plan Number: 19 
Cost Error: 1.0000 
Risk Error: 0 . 4 3 2 4  

NOTE: 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

Site Name: Former Camp C r o f t  
Sector ID: Sector 12B 
Grid Location: Row 8 Col 7 
Date: 3/18/97 
Grid Number: A10-3 
Number of Anomalies: 24 

Number of Sub-surface UXO Items Found: 0 
Number of False Posi t ive  Items Found: 10 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 
Expected Number of Non-UXO Items: 24 
Sample Plan  Number:  72 
Cost Error: 1.0000 
R i s k  Error: 0.3789 

Number of Samples Collected: 10 

0 

NOTE: 

R i s k  Error is the probability of concluding t h a t  the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that  t h e  grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

S i t e  Name: Former Camp Croft 
Sector ID: Sector 12B 
Grid Location: Row 1 Col 6 
Date: 3/19/97 
Grid Number: A10-2  
Number of Anomalies: 10 
Number of Samples Collected: 1.0 
Number of Sub-surface VXO Items Found: 1 
Number of False  Positive Items Found: 9 
Number of UXO Scrap Items Found: 0 
Number of Surface WXO Items Found: 0 

Expected Number of Non-UXO Items: 9 
Sample Plan Number: 73 
Cost Error: 1.0000 
R i s k  Error: 0.0000 

Expected Number of Sub-surface UXO Items: 1 

NOTE : 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



SITESTATS GRID SAMPLING RESULTS 

S i t e  Name: Former Camp C r o f t  
Sector ID: Sector 12B- 
Grid Location: Row 4 Col 
Date: 3/19/97 
Grid Number: AlO-1 
Number of Anomalies: 23 
Number of Samples Collected 

2 

11 
Number of Sub-surface UXO Items Found: 0 
Number of False  Positive Items Found: 11 
Number of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
Expected Number of Sub-surface UXO Items: 
Expected Number of Non-UXO Items: 2 3  
Sample Plan Number: 7 4  
Cost Error: 1.0000 
Risk Error: 0.3111 

NOTE : 

Risk Error is t h e  probability of concludincr 

0 

that the  grid is 
insufficiently contaminated when it is sufziciently contaminated. 

Cost Error is the  probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 
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1.0 Executive Summary 
a 

The U.S. Army Engineering and Support Center, Huntsville (USAESCH) contracted QST Environmental 

Inc. (QST) [formerly known as Environmental Science & Engineering, Inc. (ESE)] to apply Version 2.0 

of the Ordnance and Explosives Cost-Effectiveness Risk Tool (OECW) (CEHND, 1995) to perform a 

risk analysis based on the results of the engineering evaluation and cost analysis (EEICA) investigation 

(ESE, 1997). This tool was used to evaluate the risk of public exposure to ordnance and explosives (OE) 
and unexploded ordnance (UXO) at the former Camp Croft Army Training Facility (CCATF). 

1.1 Acreage 

The former CCATF is 19,044.46 acres located approximately 5 miles southeast of Spartanburg, South 

Carolina. The current land usage is 7,088.08 acres for Camp Croft State Park, 4,936.24 acres for farming, 

256 acres for private industry, and 6,764.14 suburban acres, which includes a public golf course 

(USAESCH, 1997). 

1.2 Intrusive and Nonintrusive Activities 

Public exposure occurs during participation in the following commonly performed recreational and 

occupational activities at the site. The nonintrusive activities at the site, which include those activities 

that only disturb the surface soil, include motorbiking, hunting, hiking, biking, horseback riding, 

shortcutting, and ranching. The intrusive activities at the site involve or have the potential to involve 

disturbance beyond the surface of the soil and include child playing, driving off-road vehicles, working 

on construction projects, and conducting archeological investigations. 

1.3 Cost Estimates 

Costs were not developed using the OECerf model, but were developed using local standard rates and 

site-specific quantities. The cost estimates for the various risk reduction alternatives are presented in the 

EWCA report (ESE, 1997). 

p/fuds/croft97/ccrisk~.wpdl I 1/26/97 1-1 QST Environmenful Inc. 
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1.4 Risk Reduction Alternatives for Ordnance Operable Units 

The five ordnance operable units (OOUs) where OElCrXO was either confirmed or suspected are OOU3, 

OOU9, OOU 10, OOU 1 1 ,  and OOU 12. The risk reduction alternatives considered for each 000 are: 

action: no OE removal action will be implemented to reduce the risk of public 

exposure; 

controls: restricting site access with fencing, providing warnings by posting 

signs, and educating the public through media such as notices and newspaper articles; 

0 M a c e  clsarance: removing OElcTXO visible on the surface and all such items that may 

be submerged but protrude through the surface; and 

0 clearance for use: removing OE/UXO down to depths in accordance with Department of 
Defense Explosives Safety Board (DDESB) guidelines, depending on the type of 
planned activity or construction at the OOU. 

1.4.1 Clearances for use were analyzed for depths of 1 and 4 feet. OOW3 was not evaluated by the 
OECerr model as it was previously analyzed during the Phase I EWCA (ESE, 1996). Clearance for use is 
the recommended risk reduction alternative for the OOU3 area (ESE, 1997). 

1.4.2 OOU9 sites were not included in the analysis as the potential for explosive detonation from the 
items found at those sites was minimal and no further action has been recommended. The chosen 

aftemative for OOU 1 0 was surface clearance and for OOUs I 1 and 12 was clearance for use (ESE, 1997). 

1.5 Risk Estimates for Sectors 

Total population exposure estimates were developed using low, point, and high density estimates for all 

risk reduction alternatives. These values were determined for each sector. OOUs 10, 1 1 ,  and 12 each 

consist of two or more sectors. A sector is defined as a geographicaIly continuous area with 
homogeneous physical characteristics and ordnance densities. Ten sectors were evaluated for this risk 

assessment to include IOA, 10B, IOC, 10D, 1 IA, 118, 1 lC, 1 lD, 12A, and 12B. See Appendix A for 

location of sectors. Sector 10 sites (A, B, C, and D) are within Croft State Park. All sector sites at 1 1 and 

12 are outside the park boundary in private property. Sector 1 1 D is a goIf course. Risks were calculated 

for all intrusive and nonintrusive activities as defined in Section 1.2. 
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1.5.1 Table 1-1 provides the percent reduction in estimated annual population exposures and the 

approximate number of annual population exposures reduced through implementation of various risk 

reduction alternatives. 
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Table 1-1. Percent Reduction in Annual Population Exposures and Number of Annual Population 
Exposures Reduced per Risk Reduction Alternative 

Percent Reduction (Top Number) I 
Number Reduced (Bottom Number) 

Risk Reduction Alternative 
~~ 

Surface (0-3 Inches) 1 Foot 4 Feet 

UXO Density Estimate 

Sector Low Point High Low Point High Low Point High 

1 OA 

I OB 

1 oc 

1 OD 

1 I A  

11B 

1 IC 

11D 

12A 

12B 

92% 
210 

100% 
40 1 

100% 
3,200 

100% 
2,561 

100% 
5 1  

100% 
25 1 

82% 
652 

91% 
3,399 

99% 
38,297 

100% 
162 

96% 
617 

100% 
1,703 

100% 
12,289 

100% 
14,083 

100% 
273 

100% 
964 

89% 
2,873 

95% 
19,42 1 

100% 
88,146 

100% 
730 

98% 
224 

100% 
40 1 

100% 
3,200 

100% 
2,56 1 

100% 
51 

I 00% 
25 1 

100% 
792 

loo% 
3,740 

100% 
38,507 

100% 
162 

99% 
63 8 

100% 
1,703 

100% 
12,289 

100% 
14,083 

100% 
273 

100% 
964 

100% 
3,209 

100% 
20,42 1 

100% 
88,405 

100% 
730 

100% 
228 

100% 
40 1 

100% 
3,200 

100% 
2,541 

100% 
5 1  

100% 
25 1 

100% 
799 

100% 
3,747 

100% 
38,576 

100% 
162 

100% 
644 

100% 
1,703 

100% 
12,289 

100% 
14,083 

100% 
273 

100% 
964 

100% 
3,216 

100% 
20,443 

100% 
88,490 

100% 
73 0 

Note: 

Source: QST. 

-- = No expected exposures. 

plfudslcroft97/ccrisks.wpd/l1/26/97 1-4 QST Ertviranmenral hc .  



Former K A T F  Risk Report 

2.0 Background 

The U.S. Army Engineering and Support Center, Huntsville (USAESCH) contracted QST Environmental 

Inc. (QST) [formerly known as Environmental Science & Engineering, Inc. (ESE)] to apply Version 2.0 

of the Ordnance and Explosives Cost-Effectiveness Risk Tool (OECert) (CEHND, 1995) to perform a 

risk analysis based on the results of the Phase I1 engineering evaluation and cost analysis (EE/CA) 

investigation (ESE, 1997). T h i s  tool was used to evaluate the risk of public exposure to ordnance and 

explosives (OE) and unexploded ordnance (UXO) at the former Camp Croft Army Training Facility 

(CCATF) in Spartanburg, South Carolina. A location map showing the former CCATF and investigation 

areas of the Phase II EElCA is included in Appendix A. 

2.0.1 Public exposure occurs during participation in the following commonly performed nonintrusive 

and intrusive activities at the site. The nonintrusive activities at the site, which include those activities 

that only disturb the surface soil, are rnotorbiking, hunting, hiking, biking, horseback riding, shortcutting, 

and ranching. The intrusive activities at the site, which involve or have the potential to involve 

disturbance beyond the surface of the soil, include child playing, driving off-road vehicles, working on 

construction projects, and conducting archeological investigations. 

2.0.2 The OECert model evaluates both the likelihood of a public exposure to UXO and the associated 

hazard of being exposed to UXO. This is expressed as: 

Risk = (# Public Exposures to UXO) x (UXO Hazard Factor). 

Based on the sampling data provided, the UXO types at Camp Croft are assumed to be common across 

each sector. A sector is defined as a geographically continuous area with homogeneous physical 

characteristics and ordnance densities. Additionally, the UXO hazard factors are assumed to be the same 

for each sector (QuantiTech, 1995). This report expresses risks as the expected number of public 

exposures to UXO. Appendix I3 provides QuantiTech’s description of OECerr exposure calculations 

(QuantiTech, 1995). 

2.0.3 Public exposures to UXO can be modeled using the Poisson distribution, which can be utilized 

when discrete events (such as exposures to UXO) occur in a fixed interval (such as a year). Assumptions 

for Poisson processes include: 

the probability of a single occurrence of the event is directly proportional to the size of 

the interval; 
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if the interval is sufficiently small, the probability of two or more occurrences of the 
event is negligible; and 

the occurrences of the event in nonoverlapping intervals are independent, that is, what 
happens in one interval has no effect on what happens in another nonoverlapping interval 

(Dowdy and Wearden, 1983). 

The probability function for the Poisson distribution is as follows: 

value of the random variable or number of UXO exposures (e.g. 0, 1 ,  2, 3,4, ...); 

Greek letter, lambda, which represents the expected number of UXO exposures 
in the specified acreage associated with an activity in one year; 

constant which is the base of the natural logarithms which equals 2.71 83 when 

rounded to four decimal places; and 
y factorial (e.g. 4! = 4 x 3 x 2 x 1 = 24). 

- where: y - 
A - - 

- - e 

- - Y! 

2.1 Exposure Calculations 

The expected number of individual exposures i s  calculated as p. This p value i s  then used to obtain the 

expected number of population exposures, the probability of individual exposure, and the probability of 
population exposures. Details on the calculation of p can be found in Appendix C ,  which provides 

example calculations for motorbiking (a nonintrusive risk) at Sector 12A and performing an 

archeological investigation (an intrusive risk) at Sector 1 OA. The calculation of p varies widely 

depending on the activity and whether or not it is intrusive. Once p is calculated, the expected exposures 

and probabilities of exposure are calculated as follows for all intrusive and nonintrusive activities: 

Expected Individual Exposures = p 

Expected Popularion Exposures = p x no. of participants 
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Probability of Individual Exposure = 1 - e-' 

Probability of Population Exposures = 1 - e( - ' )  I"'. o,fParticpants~ 

Risks were calculated simply by multiplying the expected exposures by 29, which is an adjusted hazard 

factor for UXO. 

2.2 Estimated Number of Participants 

The estimated number of people participating in a given activity at a sector is based on the estimated 

county population and the predicted proportion of persons in various age brackets that would be expected 

to participate in the activity. An example of a calculation for the number of motorbikers at Sector I2A is 

provided in Appendix C. The OECert model allows for the number of participants and the activity areas 

to be overridden by the user. For this run of the OECert model, the number of participants was 

overridden for Sector 10, but was not overridden for Sectors I 1 and 12. This is because prior knowledge 

was available for the number of visitors to the park (Sector lo), whereas for Sectors 1 1 and 12, prior 

knowledge of the number of persons traversing the areas outside the park was unavailable. The estimates 

for the numbers of participants in activities at Sectors 1 1 and 12 are likely to be overly conservative. 
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3.0 Risk Estimation 

3.1 Risk Estimation Inputs 

The sectors used in the OECerr analysis correspond to the sample gird areas where ORS and OE were 

found during the EE/CA investigation. Table 3-1 provides the sector numbers, grids, and sector areas in 

square feet and acres. Table 3-2 provides physical sector characteristics such as vegetation type, soil 

type, and slope in addition to recreational and occupational activities that occur in each sector. Input and 

output from the OECert model are in Appendix D. 

3.1.1 Ordnance Density Estimates 

In  order for SiteStats to estimate the density of ordnance at a site within established statistical error 

bounds, a sufficient number of grids must be sampled. It was determined from SiteStats that all 

sectorslOOU IDS had an insufficient number of grids sampled, with cost errors (a )  ranging from 0.37 to 

1 and risk errors (p) ranging from 0.1 5 to 1, Due to the insufficient sampling, a default a value of 0.2 

was used. The following formula (Hollander and Wolfe, 1973) was used to obtain lower and upper 

80-percent confidence limits (LCLSO, UCLSO) on p, the proportion of subsurface UXOs found in the 

anomalies sampled: 

x l n ;  

number of subsurface UXOs found in anomalies sampled; 

number of anomalies sampled; and 

z value from the standard normal distribution using an estimated cost 

error, a, of 0.20 (EPA, 1992); 

- - 
- 

where: P 
- X 

I - n 

G I 2  - - 

= z, , = 1.28. - - 

3.1.1.1 The values used in these equations for the ten sectorslOOU IDS can be found in Appendix E. The 
sample proportion, LCLSO, and UCLSO values were then multiplied by the total number of anomalies 

found during the Phase I1 EEKA investigation (ESE, 1997) and divided by the total number of acres to 
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Table 3- 1 ,  Sector Definitions 

Sector Area 

Sector Grids sa ft acres 

1 OA 

1 OB 

1 oc 

1 OD 

11A 

11B 

1 IC 

11D 

f 2A 

12B 

27-1 to -3, 39-1, 39-2,40-1,8b-I, A2-I, A3-1, A3-2, A3-3 

86- 1 to -3 

41a-1,41a-2 

38b- I 

46- 1 

71-1 to -4 

30-1 to -4 

29- 1 

36-1 ,362 ,  56-1, 56-2,74-1 to-4, A31-1, A31-2, A32-1, A32-2 

A10-1 to -4 

6 , 8 2 2 ~  67 

1,603,444 

495,277 

220,849 

1,07 1,576 

1,342,992 

746,183 

60 1,564 

3,250,012 

700,009 

156.62 

36.8 1 

11.37 

5.07 

24.6 

3 1 29 

17.13 

13.81 

74.61 

16.07 

Source: QST. 
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0 

Table 3-2. Sector Characteristics 

Sector Activities Vegetation Soil Type Slope 

1 OA 

1 OB 

1 oc 

1 OD 

11A 

11B 

1 IC 

11D 

12A 

i 2B 

Archeology, hunting 

Hiking, hunting 

Hiking, horseback riding, hunting, biking 

Hiking, horseback riding, hunting, biking 

Hiking 

Ranching 

Children playing, short cuts 

Children playing, construction, hiking 

Hunting, motor bikes, off-road vehicles 

Hunting 

Brush y/trees 

Brushyltrees 

Brushyltrees 

Brush yltre e s 

Brushyltrees 

Grassylbrushy 

Grassy/brushy 

Grassylbrushy 

Brush yltrees 

Grassyibrushy 

Clay 

Clay 

Clay 

Clay 

Clay 

Clay 

Clay 

Clay 

Clay 

Clay 

Level 

Level 

Moderate 

Level 

Level 

Moderate 

Level 

Level 

Moderate 

Moderate 
~ 

Sources: Perry (1 997), QST. 
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obtain the low and high density estimates in UXOs per acre. Since no subsurface UXOs were found in 
the anomalies sampled at Sectors 10 and 1 1, the sample proportion for Sector 12B of 0.0208 was used to 

be conservative. 

3.1.2 City and County Population Estimates 

The average annual number of visitors to the park based on data from Croft State Park personnel is 

approximately 155,000. This number was divided into age categories based on percentages from the 

I990 U.S. Census data for Spartanburg city and county. These approximated park visitor estimates were 

used as the city and county data in OECerf for park sectors lOA, IOB, lOC, and 10D (Table 3-4). 

3.1.2.1 Since the populations of the communities surrounding the site were unavailable, the populations 

for areas outside the park were determined by using population numbers from the nearest zip code 

(Fanning, 1997). Sectors 1 lB, 1 IC, 1 1 D, and 12A were closest to zip code 29302, Sector 1 1A was 

closest to zip code 29372, and Sector 12B was closest to zip code 29374. As a result, the population data 
for these zip codes were used for the city data that were input into the OECert model. Spartanburg 

county age range percentages were used to estimate the age ranges for the county data for the nonpark 

sectors. Table 3-4 provides the estimated city and county populations for the nonpark sectors. 

3,lJ Estimated Distribution of Ordnance and Explosives 

It is estimated that surface removal (down to 3 inches) wouid eliminate 3 1 percent of the OE hazard. 

Clearance down to 1 ft would effectively remove 33 percent of the OE. Since no OE was found below 4 

ft deeper than ground surface, clearance down to 4 ft would remove 100 percent of the OE (ESE, 1997). 

Figure 3-1 illustrates the estimated distribution of OE. 

3.1.4 Estimated Number of Participants 

For Sectors 1 1 and 12, the OECert model was used to estimate the annual number of participants in the 
various activities because prior information was not known as to the number of potential visitors to these 

areas. Prior information was known about Sector 1 ID, the golf course, which has approximately 25,000 

golfers annually according to the golf club management. Roughly SO percent of the golfers (or 12,500) 

venture into the undeveloped areas to retrieve errant golf balls. Since golfing is not an available option in 

the OECerf model, hiking was used as a surrogate. The model predicted that there would be 14,115 

“hikers”, so this value was retained in the analysis since it was close to the estimated number of 12,500 

golfers. For Sector 10, Croft State Park, there are approximately 155,000 park visitors, with 10 percent of 
those visitors, or 1 5,500 visitors, recreating in the areas corresponding to Sectors 1 OA, 1 OB, 1 OC, and 
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Table 3-3.  Ordnance Density Estimates Used in OECeri 

Ordnance Density Estimates 

Items I Acre Items I Sq Ft 

Sector Low Point High Low Point High 

1 OA 

1 OB 

I oc 

I OD 

1 I A  

1 IB 

11c 

1 ID 

12A 

12B 

6.1 

0 

1.2 

0 

0 

0.5 

0 

0 

43.2 

0 

11.4 

17.9 

1 1  

5.1 

5.8  

5.3 

2.8 

6.9 

57.3 

8.6 

16.8 

37.8 

20.7 

14.4 

15 .3  

10.1 

6.7 

20.6 

71.4 

19.5 

1.4E-4 

0 

2.8E-5 

0 

0 

1.1E-5 

0 

0 

9.9E-4 

0 

2.6E-4 

4.1E-4 

2.5E-4 

1.2E-4 

1.3E-4 

1.2E-4 

6.4E-5 

1.6E-4 

1.3E-3 

2.OE-4 

3.9E-4 

8.7E-4 

4.8E-4 

3.3E-4 

3.5E-4 

2.3E-4 

1 . E - 4  

4.7E-4 

1.6E-3 

4.5E-4 

Source: QST. 
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Figure 3-1. Estimated Distribution of Ordnance and Explosives 

31% OE 
0.25 ft 

83% OE 

69% OE 

17% DE 

4 i t  

I 

100% OR 
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10D (Perry, 1997). Approximately 5 percent of the 15,500 persons, or 775 persons, would be hiking; 85 

percent of the 15,500 persons, or 13,175 persons, would be horseback riding; 10 percent of the 15,500 

persons, or 1,550 persons, would be biking (Perry, 1997); and 1,400 persons would be hunting (Hart, 

1997). It was estimated that 2 persons would be conducting archeological investigations at Sector 1 OA 

annually, and that 2 persons would be working on construction projects at Sector 1 1 D annually. 

3.2 Risk Estimation Results 

Table 3-5 and Figure 3-2 provide the total annual expected population exposures for the 10 sectors 

evaluated for the various risk reduction alternatives and UXO density estimates. These exposure 

estimates assume that all the potential recreational and occupational activities occur at each sector. For 
example, these estimates assume that hiking, horseback riding, hunting, and biking occur at Sector 1 OC. 

Table 3-6 provides the expected annual population exposures for the various activities that occur at the 

10 sectors evaIuated for the various risk reduction alternatives and UXO density estimates. Intrusive 

activities such as conducting archeological investigations, chi Id playing, working on construction 

projects, and driving off-road vehicles occur at Sectors 1 OA, I 1 C, I 1 D, and 12A. Since nonintrusive 

activities such as hunting, hiking, biking, horseback riding, ranching, short cutting, and riding motor 

bikes do not disturb the subsurface soil, note in Table 3-6 that the number of exposures are zero for all 

nonintrusive activities for 0.25 and 1 -ft clearance risk reduction alternatives. 

Table 3-7 provides the probabilities of annual individual exposure for the 10 sectors for the various risk 

reduction alternatives and UXO density estimates. Table 3-8 provides the probabilities of annual 

individual exposure broken down by sector activity. 

3.3 Interpretation of Risk Results 

The total annual expected population exposures provided in Table 3-5 are quite variable at times between 
the low, point, and high density estimates. This could be due to the fact that: (1) insufficient sampling 

was conducted at the site; andlor (2) the percent of surface UXO was allowed to vary between 0% for the 

low estimate, 15.5% for the point estimate, and 3 I %  for the high estimate. For sectors with nonintrusive 

activities occurring exclusively (Sectors 1 OB, 1 OC, 1 OD, 1 1 A, I 1 B, and 12B), no exposures were 

expected with surface and 1 ft clearance alternatives. For sectors with both intrusive and nonintrusive 

activities (Sectors 1 OA, 1 1 C, 1 1 D, and 12A), exposures decreased markedly with surface and 1 ft 
clearance alternatives. Expected exposures were generally the highest at Sector 12A, with the bulk of the 

exposure occurring from driving off-road vehicles (Table 3-6 and Figure 3-1). 
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Table 3-5. Total Annual Expected Population Exposures 

Risk Reduction Alternatives 

No Action Surface (0-3 Inches) 1 Foot 

Activity UXO Density Estimate 

Sector Types" Low Point High Low Point High Low Point High 

I OA I ,  NI 14 

1 OB NI 0 

1 oc NI 0 

I OD NI 0 

11A NI 0 

11B NI 0 

1 IC 1, NI 0 

11D I, NI 0 

12A I, NI 4,002 

12B NI 0 

228 

40 1 

3,200 

2,561 

51 

25 1 

799 

3,747 

38,576 

162 

644 

1,703 

12,289 

14,083 

273 

964 

3,216 

20,443 

88,490 

730 

10 1s 27 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 147 343 

0 348 1,022 

213 279 344 

0 0 0 

- . -. . ._ - .. . 

2 4 6 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 3 7 

0 7 22 

52 69 85 

0 0 0 

Note: The risk reduction alternative of 4-ft removal results in no public exposures per year 

' I = intrusive, NI = nonintrusive. 

Source: QST. 
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Table 3-6. Expected Annual Population Exposures for Sector Activities 

Risk Reduction Alternative 

Surface (0-3 Inches) 
No Action Removal I -Ft Removal 

Activity UXO Densiy Estimate 
(I-intrusive, 

Sector NI=nonintrusive) Low Point High t o w  Point High Low Point High 

1 OA 

1 OB 

I oc 

1 OD 

I1A 

11B 

I IC 

1 In 

12A 

12B 

Archeology (1) 
Hunting (NI) 

Hiking (Nl) 
Hunting @I) 

Biking VI) 
Hiking ( N I )  
Horseback riding (NI) 
Hunting (NI) 

Biking PI) 
Hiking (NI) 
Horseback riding (NI) 
Hunting (741) 

Hiking (NI) 

Ranching (NI) 

Children playing (I)  
Short cuts (NI) 

Children playing (I) 
Construction ( I )  
Hiking VI) 

Hunting (NI) 
Motor bikes (NI )  
Off-road vehicles (I)  

Hunting ("NNI) 

14 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 
0 

0 
0 
0 

0 
0 

4,002 

0 

22 
205 

78 
324 

156 
28 

2,898 
118 

125 
23 

2,319 
95 

5 1  

25 1 

793 
6 

2,825 
2 

920 

8.601 
5,458 

24,517 

162 

28 
616 

330 
1,374 

598 
109 

11.127 
455 

685 
125 

12,752 
5 2 1  

273 

964 

3,189 
27 

15,03 I 
5 

5,406 

21,172 
13,436 
53,88 1 

730 

10 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 
0 

0 
0 
0 

0 
0 

213 

0 

18 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

147 
0 

346 
2 
0 

0 
0 
279 

0 

27 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

343 
0 

1,018 
5 
0 

0 
0 

344 

0 

2 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 
0 

0 
0 
0 

0 
0 
s2 

0 

4 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

3 
0 

7 
0 
0 

0 
0 

69 

0 

6 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

7 
0 

20 
1 
0 

0 
0 
85 

0 

Note: The risk reduction alternative of 4 4  removal results in no public exposures per year. 

Source: QST. 
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Table 3-7. Probabilities of Annual Individual Exposure for Sectors 

Risk Reduction Alternative 

Surface (0-3 Inches) 
No Action Removal 1 -Ft Removal 

UXO Density Estimate 

Sector Low Point High Low Point High 
. 

Low Point High 

1 OA 111 1/1 111 

1 OB 0 1 /3 1 / 1  

1 oc 0 1 /2 1/1 

1 OD 0 1 /3 111 

11A 0 1/32 116 

1 IB 0 1 /2 111 

1 IC 0 1/32 118 

I1D 0 111 111 

12A 1 I4 111 111 

12B 0 1/16 114 

1/1 1/1 111 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 11176 1/75 

0 1 12 111 

1/61 1/46 1/38 

0 0 0 

112 111 

0 0 

0 0 

0 0 

0 0 

0 0 

0 118,707 

0 116 

11245 ]/I87 

0 0 

I11 

0 

0 

0 

0 

0 

1 /3,7 15 

1 /3 

111 52 

0 

Note: The risk reduction alternative of 4-ft removal results in no public exposures per year. 
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Table 3-8. Probabilities of Annual Individual Exposure for Sector Activities 

Risk Reduction Alternative 

Surface (0-3 Inches) 
No Action Removal 1 -Ft Removal 

Activity UXO Density Estimate 
(I=intrusive, 

Sector NI=nonintrusive) Low Point High Low Point High Low Point High 

1 OA Archeology (I) 111 111 111 111 111 111 1 12 111 111 
Hunting (NI) 0 118 113 0 0 0 0 0 0 

IOU Hiking (NI) 0 1110 I I3  0 0 0 0 0 0 
Hunting (NI) 0 115 1 /2 0 0 0 0 0 0 

I OC Biking (NI) 0 1/10 113 0 0 0 0 0 0 
Hiking (NI) 0 1/28 1 /8 0 0 0 0 0 0 
Horseback riding IN!) 0 1/5 1 12 0 0 0 0 0 0 
Hunting (NI) 0 1113 114 0 0 0 0 0 0 

1 OD Biking (NI) 0 l l t 3  1 13 0 0 0 0 0 0 
Hiking WI) 0 1135 117 0 0 0 0 0 0 
Horseback riding (NI) 0 1 /6 112 0 0 0 0 0 0 
Hunting (NI) 0 Ill6 1 /3 0 0 0 0 0 0 

1 I A Hiking (NI) 0 1132 1 16 0 0 0 0 0 0 

1 I I3 Ranching (NI)  0 1 12 111 0 0 0 0 0 0 

Short cuts (NI) 0 1/1,029 1/220 0 0 0 0 0 0 

Construction ( I )  0 112 111 0 112 1/1 0 I16 113 
Hiking (WI) 0 1/16 113 0 0 0 0 0 0 

12A Hunting (NI)  0 1 I3 112 0 0 0 0 0 0 
Motor bikcs (NI) 0 111 111 0 0 0 0 0 0 

12B Hunting VI) 0 1/16 114 0 0 0 0 0 0 

1 IC Children playing ( I )  0 1/33 1 /9 0 1/176 1/75 0 1/8,707 113,715 

11D Children playing ( I )  0 119 1 12 0 1/71 1/24 0 113,483 111.186 

Off-road vehicles (I)  l /4 111 111 1/61 1/46 1/38 11245 11187 11152 

. 

Note: The risk reduction alternative of 4-ft removal results in no public exposures per year. 

Source: QST. 
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Appendix A. OOU Locations Phase I1 Investigation 
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Appendix B. OECerd Exposure Calculation Description (QuantiTec h, 1995) 

NOTE: The following information was obtained from QuantiTech (1 995). 

Public exposure to both surface and subsurface UXO items is characterized by a Poisson process. The 

Poisson distribution is the appropriate distribution because it i s  believed that sectors can be delineated, 

via appropriate sampling techniques, that exhibit homogeneously distributed UXO. This homogeneous 

distribution of UXO allows the passage of participants through the site to he characterized as a Poisson 

process. 

The public exposures result from individuals performing specific activities (both recreational and 

occupational) within UXO-contaminated areas. The expected number of surface UXO exposures per 

participant in a sector is dependent on UXO density, the proportion of UXO on the surface of the ground, 

and the activity participant’s exposure area (the area traversed by an individual while performing an 

activity). The expected number of subsurface UXO exposures per participant in an area is dependent on 

the UXO density, the proportion of UXU beneath the surface of the ground, the density distribution of 

the subsurface UXO, and the area associated with an activity performed in the area. 

The calculation of the total expected number of exposures to UXO 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 i s  calculated. Second, the number of individuals that are expected to participate annually 

in that activity on  the site is determined based on the demographics surrounding the site and activity 

participation data. The two values are combined as shown in the following relationship to give the total 

annua1 number of exposures expected to occur for participants in the activity that was identified. 

E[Activity Exposures] = E[exposures for single participant] x E[participants] 

These calculations are then performed for each activity that has been determined to be participated in at 

the FUDS. The values for the expected number of exposures resulting from participation in each activity 

are summed to yield the overall risk value for the site. 

E [ Total Exposures ] = E (Activity Exposures] 
all activities 

p/fuds/croft97lccrisks.~pd/l~/26/97 B-1 QST Environmntul Inc. 
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Appendix C. Example Participant and Risk Calculations 

le Calculat’on 1 fo r the N m P r  of Motorbikers a t Sector 17A: 

Proportion of Age Range Estimated “County” Estimated Number of 

That Rides Motorbikes Population (U.S. Census Motorbikers in “County” 

Age (QuantiTech, 1995) Bureau, 1990) (Column 2 x Column 3 )  

0-5 

6-1 1 

12-17 

18-24 

25-34 

35-44 
45-54 
5 5-64 
65+ 

0 

0 

0.042 

0.052 

0.039 

0.016 

0.012 

0.007 

0.001 

2,924 

2,998 

3,048 
3,948 

5,859 

5,592 

4,203 

3,262 

4,610 

0 

0 

128.01 6 
205.296 

228.501 

89.472 

50.436 

22.834 
4.610 

Total 36,443 729.309 

It i s  assumed that motorbikers ride 12 times per year (QuantiTech, 1995). We then take the estimated 

number of motorbikers in the 4‘county” (729.309) and multiply it by I2 times per year as follows: 

12 excursions 

year 
729.309 people x = 8,751.708 county motorbike excursions per year 

The following equation (QuantiTech, 1995) adjusts the population according to the county and state 

areas (8 1 1 sq mi and 3 1,117 sq mi, respectively) and number of parks (58):  

= 3,484 motorbikers per  year at OOUi2A 
1 

8,75 1.708 excursions x 
8 1 1 s g m i  

3 1 , 1 1 7 s q m i  
x 5 8 + 1  

c-1 QST Environmental Inc. plfudstcm~’llccrisks.wpd/l I t26197 
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The calculations on the previous page estimate the number of people participating in motorbiking at Sector 

12A to be 3,484. 

The area of Sector 12A is 74.61 acres. 

The high ordnance density is 0.0016 items / sq ft. 

The percentage of ordnance on the surface is assumed to be 3 1 percent. 

The surface sweep efficiency is 95 percent. 

The activity velocity is 30 R I sec. 

Participation time is 4 hours 

Path widthis 1 ft. 

Slope degradation is 0.6. 

Vegetation degradation is 0.6. 

The following equation converts participation time fiom hours to seconds: 

33600 = 14,400 seconds Parficipaiion Time = 4 hours x 
1 hour 

The following equation calculates the traversed area from the quantities defined above: 

TraversedArea = =3,5712cRs Yeim x SiopeDegrad x VegDegrad x PurticipTime x Path Width 
43,5 60 sqfr 

1 acre 
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0 

The effective area i s  the minimum of the Sector 12A area (74.6 1 acres) and the traversed area (3.57 

acres) which is 3.57 acres. 

The effective area is converted from acres to square feet as follows: 

EfSective Area = 3.57 acres x 431560 "' 
1 acre 

= 155,520 s q  ft 

The expected individual exposures, p, are calculated as follows: 

p = UXO Dens x Surf UXU % x Effect Area x ( 1  -Sweep Eff ic)  

p = 0.0016 i temslsq fi x 0.31 x 155,520 sq fl x ( 1  -0.95) = 3.86 

The expected population exposures are calculated by multiplying p (3.86) by the number of participants 

(3,484) to obtain 13,448 exposures. 

The probability of exposure for an individual motorbiker is  obtained as follows: 

1 - e -P = 1 - e -3.86 - 
- 0.98 

The probability of exposure for all motorbikers is obtained by multiplying p by N, the expected number 
of motorbikers at the site, in the following equation: 

Risks are obtained by multiplying the number of exposures by the UXO hazard factor of 29. 

p/fuds/cmft97lccrisks.wpd/l1126/97 c-3 QST Environmenral Inc. 



Former CCA TF Risk Report 

Sector 10A: -Ordnance I)@: NQ 
a: 

The number of archeologists at the site is 2. 

The clearance depth is 0 ft. 

The sector area is 156.62 acres. 

The traversed ares is 50,000 sq Ft. 

The UXO high density estimate is 0.00039 items / sq ft. 

The percent of UXO on the surfke is 3 1%. 

The sweep efficiency is 95%. 

The path width is 6 ft. 

The path area is calculated as follows: 

x Pathwidth = 8,844 
4 Sector A y 4 x  43,560 

Parh A r e a  = 

The p (path) value is calculated as follows: 

p (path) = UXO Dens x Path Area x Surf UXO % x (1 -Sweep Effic) = 0.0535 

The surface area is the minimum of the traversed area (50,000 sq fi) and the sector area (6,822,367 sq ft), 
which is the traversed area of 50,000 sq ft. 

The subsurface area is equivalent to the surface area of 50,000 sq ft. 

The weight of the UXO is assumed to be 0.50 Ibs. 

The soil type is clay. 

plfudslcro~7lccrisks.wpdll1126197 L-4 QST Enviromwrtlal Inc. 
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m e  Calculation for an m s i v e  Risk (Archeologists at Sector 1 OA: High Q rdnance Densitv: NQ 
Action! -- CDntinued: 

The following regression equations (CEHND, 1995) are used to calculate the maximum ordnance depth, 

the average ordnance depth, and the ordnance distribution mode: 

1 - 
Max Ord Depth = 1.4 x 4.633 x 0.9744°.5 x 0.5°.3287 = 4.90 

1 - 
Avg Ord Depth = 0.75 x 4.321 x 0.9521 O” x 0.5°.3237 = 2.35 

Ord Distrib Mode = 3 x Avg Ord Depth - Max Ord Depth 2.14 

The visitor intrusion depth is 6. a 
The sweep efficiencies for 0-1 ft, 
20%, IO%, and 5%, respectively. 

1-2 ft, 2-4 ft, 4-6 ft, 6-8 ft, and 8-10 ft are 95%, 92.3%, 76.2%, 34.8%, 

The surface component of fl is calculated as follows: 

p (surfuce) = UXO Dens x Surf % x Eflect Surf Area x ( 1  -0 .95)  = 0.30 

The subsurface compontent of p for no clearance of UXO is calculated as follows, where MOD is 

maximum ordnance depth and ODM is ordnance distribution mode: 

(1 -Surf%>x UXODensxODM2 -ClearDepth2 + MOD - ODM 

ODMxMOD MOD 

p/fudslc~~7lccrisks.wpd/l1R6197 QST Environmsnial Inc. c-5 
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Appendix D. Input and Output from OECert Model 
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19W Census Loolarp (1.4) 

IURL reload) 

a 1990 US Census Data 
Database: C90STF3A 

Summary Level: strt.--county 

Spartanburg County: FIPS . STATE=45. FIPS . COUNTY90=O83 
PERSONS 
Universe:  Persons 
Total .................................................................. 226800 
ME 
Universe: Persons 
Under 1 year ............................................................. 2443 
1 and 2 years ............................................................ 6~~~ 
3 and 4 years ............................................................ 6032 
5 years .................................................................. 2 9 6 ~  
6 years .................................................................. 3 ~ 9 3  
7 to 9 years ............................................................. 9 ~ 2 6  
10 and 11 years .......................................................... 6439 
12 and 13 years .......................................................... 6 ~ ~ 2  
14 years ................................................................. 3 ~ 2 ~  
15 years ................................................................. 3217 
16 years ................................................................. 3 ~ ~ 9  
17 years ................................................................. 3 3 ~ 6  
18 years ................................................................. 3690 
19 years ................................................................. 3826 
20 years ................................................................. 3 4 ~ 2  
21 years ................................................................. 3455 
22 to 24 years .......................................................... 1 ~ ~ ~ 9  
25 to 29 years .......................................................... 17943 
30 to 34 years .......................................................... 18518 
35 to 39 years .......................................................... 18273 
4 0  to 4 4  years .......................................................... 1 ~ 5 2 0  
4 5  to 4 9  years .......................................................... 14302 
50 to 54 years .......................................................... 11772 
5 5  to 59 years .......................................................... ~~~Q~ 
60 and 61 years .......................................................... ~~2~ 
62 to 64 years ........................................................... 5~~~ 
65 to 69 years ........................................................... 9 0 ~ 3  
7 0  to 74 years ........................................................... 7 5 6 ~  
75  to 7 9  years ........................................................... 5558 
80 to 8 4  years ........................................................... ~ 5 4 ~  
8 5  years and over ........................................................ 2 2 ~ 5  

a 
l o f l  



Iofl  
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1990 US Census Data 
Database: C90STF3A 

sumw Level: I k t r . . P l  r- 

Spartanburg city: FIPS . STATE=45. FIPS . PLAcE90=68290 
PERBaWS 
Universe .- Persons - 
Universe:  Persons 

Total ................................................................... 43467 

Under 1 year .............................................................. 60. 
1 and 2 years ............................................................ 13.9 
3 and 4 years ............................................................ 1262 
5 years ................................................................... 755 
6 years ................................................................... 593 
7 t o  9 years ............................................................. 10Q9 

1 4  years .................................................................. 522 
15 years .................................................................. 544 
16 years .................................................................. .36 
17 years .................................................................. 631 
10 years .................................................................. 740 
19 years ................................................................. .076 
20 years .................................................................. 955 
21 years .................................................................. 9.. 
22 to 24 years ........................................................... la20 
25 to 29  years ........................................................... ..Ol 
30 to 34 years ........................................................... .6.0 
35 to 39 years ........................................................... 32.4 
40  to 4 4  yesrs ........................................................... 2609 
45 t o  4 9  years ........................................................... 2.25 
SO to 54 years ........................................................... 2006 
55 to 5 9  years  ........................................................... 1646 
60 and 61 years ........................................................... 733 
62 to 64 years ........................................................... 1.10 
65 t o  69 years ........................................................... 2086 
70 to 74  years ........................................................... 1705 

80 to 84 years .......................................................... ..92. 

10 and 11 years .......................................................... 115. 
12 and 13 years ........................................................... 990 

75  to 79 year ............................................................ 1352 

85 years and over ....................................................... *.611 
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1990 US Census Data 
Database: C90STF3B 

Summary Level: ZIP coda 

Spartanburg County (pt.): zr~=z9302 

U n i v e r s e :  Persons 
T o t a l  ................................................................... 36443 
ME 

Universe: Persons 
Under 1 year .............................................................. ~ 8 9  
1 and 2 years ............................................................ 1 ~ 7 4  
3 and 4 years ............................................................ 1 ~ Q ~  
5 years ................................................................... 5 ~ 3  
6 years ................................................................... 466 
7 to 9 years ............................................................. 1 4 6 ~  
10 and 11 years ........................................................... 9Q9 
12 and 13 years ........................................................... 076 
1 4  years .................................................................. 4 0 ~  
15 years .................................................................. 552 
16 years .................................................................. 4~~ 
17 years .................................................................. ~ 1 5  
l a  years .................................................................. 5 2 ~  
19 years .................................................................. 659 
20 years .................................................................. 655 
21 years .................................................................. 590 
22 to 24 years ........................................................... 1532 
25 to 29 years ........................................................... 3016 
30 to 34 years ........................................................... 2781 
35 to 39 years ........................................................... 2979 
40 to 4 4  years ........................................................... 2746 
4 5  to 4 9  years ........................................................... 2169 
50 to 54 years ........................................................... 1 9 ~ 2  
55 to 59 years ........................................................... ~ 6 ~ 3  
60 and 61 years ........................................................... 56a 

years ........................................................... ~ Q ~ 3  
65 to 69 years ........................................................... ~ ~ 9 6  
62 to 64 

7 0  to 74 years ........................................................... ~ 2 4 9  
7 5  to 7 9  years ............................................................ ~ 5 4  
B O  to 0 4  years ............................................................ 733 
8 5  years and over ......................................................... 4 2 ~  

. 
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1990 US Census Data 
Database: C90STF38 

Summary Level: ZIP c ~ d r  

I 

Lofl 

Spartanburg County (pt.): ~ 1 ~ 2 9 3 7 2  

Otftllogll 
Universe :  Persons 

A m  
Universe:  Persons  

Total .................................................................... 4126 

Under 1 year ............................................................... 16 
1 and 2 years ............................................................. .22 
3 and 4 years .............................................................. 86 
5 y e a r s  .................................................................... 40 

7 t o  9 years .............................................................. .48 
10 and 11 years ........................................................... 100 

1 4  years ................................................................... S I  

15 years ................................................................. . . 78  
16 years ................................................................... 57 
17 years ................................................................. * . 5 @  
18 years ................................................................... 61 
19 years ................................................................... 65 
20 years ................................................................... 44 
21 years ................................................................... 45 
22 to 24 years ............................................................ .45 
2 5  to 29 years ............................................................ 260 
30 to 34 years ............................................................ 29. 
35 to 39 years ............................................................ 3 1 4  

45 to 49 ycars ............................................................ 223 
5 0  to 54 years ............................................................ 2.Q 
55 to 5 9  years ............................................................ 242 

65 to 69 years ............................................................ 254 
70 to 74 years ............................................................ 19. 
75 to 7 9  y e a ~ s  ............................................................ 163 
00 to 0 4  ytars ............................................................ 1.. 
85 years and .ve. ......................................................... .52 

6 years .................................................................... 49 

12 and 13 years ........................................................... 120 

40 to 4 4  years ............................................................ 254 

60 and 61 years ............................................................ 93 
62 to 64 years ............................................................... 
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1990 US Census Data 
Database: C90STF3B 

SummaryLevel: ZXP coae 

Spartanburg County (pt.): ZIe29374 

PERSONS 
Universe :  Persons  
Total .................................................................... 4469 
AaE 
Universe:  Persons 
Under 1 year ............................................................... 45 
1 and 2 years .............................................................. 68 
3 and 4 years .............................................................. 49 
5 years .................................................................... 62 
6 years .................................................................... 4. 
7 to 9 years ............................................................... 9e 
10 and 11 years ............................................................ 02 
12 and 13 years ........................................................... 110 
14 years .................................................................. .35 
15 years ................................................................... 3 4  
16 years ................................................................... 73 
17 years ................................................................... 4 7  
1% years ................................................................... 49 
19 

25 
30 
35 
4 0  
4 5  
50  
55  
60 
62 
65 
70 
75 
80 
e5 

years ................................................................... 56 
years ................................................................... .6 
years ................................................................... .Z 
to 24 years ............................................................ 2.1 
to 29 years ............................................................ 5.4 

to 4 4  years  ............................................................ 297 
to 49 years ............................................................ 27. 
to 54 years ............................................................ 2.. 
to 5 9  years ............................................................ 215 
and 61 years ............................................................ .O 

to 74 years ............................................................... 
to 8 4  years ............................................................... 

to 34 years ............................................................ 475 
to 39 years ............................................................ 497 

to 64 years ............................................................... 
to 69 years ............................................................ .39 

to 79 years ............................................................. 62 

years and over .......................................................... .2 
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Appendix E. Ordnance Density Estimates 
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Cost Estimate 



Appendix G 
Former CCATF Cost Estimate 

The costs provided in this EEKA are estimated based on the consultant's best engineering judgement and 

experience. Attached are the estimated costs to implement each of the alternatives at each OOU. The 
costs are based on specific assumptions for all sites including: 

1 .  

2. 

3. 

4. 

5. 

6. 

7 .  

8.  

9. 

10. 

11. 

The cost of site preparation for all OE clearance activities is based on the estimated extent of 
clearing and grubbing required. An average clearing cost was applied over the entire OOU. 

The costs provided in the attached tables for each alternative at each OOU do not include the 

costs for an EducatiordInformation program. As discussed in Section 7 of the EElCA report, the 

cost to develop the program will be $25,000 to $50,000. The annual cost to maintain and 
administer the program will be $2,500 to $5,000. 

The cost estimate includes a contingency of 25 % to cover the cost of unforeseen conditions (such 

as anomalous concentrations of underbrush, hazardous conditions, etc.). 

The cost estimate includes a consulting fee of 15 % of the implementation cost. The consulting 

services include: planning, consulting, design, plans and specifications, permitting, health and 

safety plans, work plans, and other field support services. 

The linear footage of fencing was calculated by determining the perimeter around each sector of 
each OOU. 

The number of signs to be fabricated and posted was based upon the perimeter around each OOU 

sector, assuming the placement of warning signs at approximately 300 feet on center around each 

perimeter. 
For the Surface Clearance alternative (#3), the estimated cost for "Visual inspection, limited 

geophysical inspection" includes the cost for disposal of any surface ORS or other surface scrap 
discovered. 

For the Clearance for Use alternative (#4), the estimated cost for "Geophysical investigation" 

includes the cost for disposal of any surface ORs or surface scrap. The estimated cost for 

"Excavation of anomalies" includes the COS( for disposal of any unearthed ORS or other scrap. 

Within each OOU, the total number of anomalies to be excavated was determined by multiplying 

the actual number of anomalies found (within the area investigated) by the total acreage within 

the OOU divided by the acreage investigated. 
In OOU12, the estimated density of UXOs per acre (which will be encountered and must be 

disposed ofldetonated) was calculated by dividing the number of UXOs recovered by the acreage 

investigated and dividing this number by the number of anomalies sampled over the total number 

of anomalies. This calculation was performed on a sector by sector basis. The calculated density 
(in UXOs per acre) was then multiplied by the acreage within each OOU sector to determine the 

total UXOs within OOU12. The density and quantity of anomalies and OE items presented in 

Sections 2 and 3 of this report, were used to determine the cost values. 

For OOUlO and OOU 1 1 no UXOs were discovered during the limited geophysical investigation 

that was completed. In OOU128, 2.1 % of the anomalies investigated were found to be UXO. 

plfudslcroft97Icost-es1.g 
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12. 

13. 

34. 

15. 

OOU10 and OOU11 have similar historical aspects and the ORS discovered was similar to that 

discovered in OOU12. Therefore, for cost estimating purposes, we have assumed that the UXO 
that may be found In OOU10 and oOU1 I (when the entire OOU is cleared) will range from 0% 

to 2. I %, or an average of 1.05 %, To determine the anticipatd density of UXOs within OOU10 
and OOUl 1, the total number of anomalies found were divided by the acreage sampled times 

1 .OS 7%. This density was multiplied by the total acreage within each OOU to determine the total 

number of UXOs that will be recovered and must be disposed ofldetonated. 

Although no UXO or ORS was found on the surface during ESE's limited geophysical 

investigation, we must assume that some percentage of the UXOs found within an entire OOU 
will be found on the surface. During the investigation 55% of the UXOs were found within six 
inches of the surface and 31 % were found within 3 inches of the surface. For cost estimating 

purposes, we assumed that 31 5% of the UXOs would be found on the surface. This number is 
reflected in the line described under Alternative 3 as "DisposalIdetonation of UXO (surface)" . 
A golf course is included as part of OOU11. Sector OOUJ 1D is 14 acres in size and includes 

a completed golf course. Far estimating purposes, we assumed that half of that 14 acres (which 

includes all greens, fairways and previousIy developed/disturbed properties) will be excluded. 
No clearing, geophysical investigation, excavation, etc. will be completed in these areas. 
It was determined in Section 3 of this report that OOU9 would require " No Further Action+'. 

Therefore, no cost estimates have been provided for this OOU. 

As stated in Section 3 of this report, the limited confirmatory investigation completed within 

OOU3 for this Phase II EWCA confirmed the recommendation of "Clearance for Use" over the 

entire Wedgewood Subdivision. ESE has prepared an estimate for this QOU with the following 

assumptions: 
e Three acres of the 46 proposed acres have already been remediated by HFA; 

The cost of preparation and clearing will be less at this OOU than at other OOUs due to 

the properties are already landscaped. 
The cost of the geophysical investigation will be less than other OOUS due to only a 

small number of trees and bushes to be dealt with. 
The number of anomalies per acre used to calculate the excavation of anomalies is based 

on the total number from grids A34-1, A34-2, A34-4, and A34-5. Grid A34-3 was not 
used as the investigation result (932 anomalies in 0.06 acres) was atypical when 

compared to the findings at the other investigation grids in this OOU (average of 

224 grids per 0.06 acres). 
The cost per excavation was increased by 10% due to the usage of the blast boxes in the 

residential area. 

4 

The cost estimate for OUU3- Wedgewood subdivision is included with these assumptions but is 
not placed in the EElCA cost analysis summary table. 
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EICA for Fomer Camp Croft A m y  Training Facility 

1H.: 

:rtimated by: RGW 
:hecked by: MGB 
1evkwed by: k w  

fi - - 
OOU-10 Grenada & Mortar Areas Wtthin Park 

Jt.rrUrtiW 2 - INSTITUTIONAL CONTROLS 

1 Sign fabrication & posting 68 ea $1 00.00 $8,800 

2 Fence around each OOU sector, 20400 feet $1 5.00 5306,000 
chainlink, 6' high plus 3 strands of 
barbed wire 9 ga. 

3 uxo support 15 ILJY $500.00 $7,500 
(for fencing and sign installation) 

4 Mo bilizeldemobilize 1 Is E20,ooo.oo $20,000 

Total Capital Cost $340,300 
Contingency {25%) $85,075 
Consulting (I 5%) $51,045 
Overhead & proffl{20%) $00,000 
Total Estimated Cost $544,480 

e 

I 



,WCA for Fonner Camp Croft A m y  Training facility 

fi 
lite: 
ittemative 3- SURFACE CLEARANCE 
Mimated by: RGW 
:hecked by: MGB 
Leviewed by: 

OOU-10 Grenade & Mortar Areas Within Park 

I"JC/.- 
TAL 

NO. UNITS MEAS. UNIT COST 

1 Site Preparation and clearing 21 0 

2 SurveylQC 210 

3 Visual inspection, limited 21 0 
geophysical investigation 

4 Disposalldetonation of UXO (surface ) 407 

5 Mobilireldemobilize 1 

6 Sign fabrication & posting 68 

acres 

acres 

acres 

uxo 

Is 

ea 

$1,000.00 

$100.00 

$750.00 

550.00 

$50,000.00 

$lOO.OO 

$21 0,000 

$21,000 

$1 57,500 

$20,350 

$50,000 

$6,800 

Total Capital Cost $465,650 
Contingency (25%) $1 16,413 
Consulting (1 5%) $69,848 
Qvehead & profit (20%) $93,130 
Total Estimated C $745,040 

- 



EEICA for Former Camp Croll A m y  Training Facility 

Lite: 
hltsmrtivr 4 - CLEARANCE FOR USE 
%hated by: ROW 
:heckrd by: MG8 
Ieviewd by: y ? ~  

‘rojeet:mmmm=----- 
OOU-10 Grenade a Mortar Areas Within Park 

, UNITS MEAS. COST NO. 

1 Site Preparation and clearinp 210 acres 

2 Survey IQC 210 acres 

3 Geophysical investigation 210 acres 

4 Excavation of anomalies 125,000 anomalies 

5 Disposalldetonation of UXO 1,312 UXO 

6 Sign fabrication 8 posting 68 ea 

7 Mobilize/demobilite 1 Is 

(located along roads & trails) 

$1,000.00 $2t0,000 

$100.00 $21,000 

$1,800.00 $378,000 

SlO.00 $1,250,000 

$50.00 $65,600 

$1 00.00 $6.800 

$7 5,OO 0.00 $75,000 

Total Capital Cost $2,006,400 
Contingency (25%) $501,800 
Consulting (1 5%) $300,980 
Overhead & proA (20%) $401,280 
Total Estimated Cost $3,210,240 



EICA for Former Camp Crofl A m y  Training Facility 

-5GSGOQOmO 
ite: 
Iternative 2 - iNSTlTUTiONAL CONTROLS 
mtimated by: RGW 
hocked by: MOB 
eviewed by: 

.I 

OOU-11 Grenade & Mortar Areas Outside Park 

f71/ 

1 Sign fabrication & posting 54 ea $1 00.00 $5,400 

2 Perimeter fencing, around each OOU 16000 feet $1 5.00 $240,000 
sector, chainlink, 6' high plus 3 
strands of barbed wire 9 ga. 

3 uxo support 
(for fencing and sign installation) 

4 Mo bilizeldemo bilize 

12 day 

1 Is 

$500.00 $8,000 

$1 5,000.00 $1 5,000 

Total Capital Cost $266,400 
Contingency (25%) $66,600 
Consulting (1 5%) $39.980 
Ovehead & profit (20%) $53,280 
Total Estimated Cost $426,240 



Itemativm 3 - SURFACE CLEARANCE 
stimrted by: RGW 
hackadby: MG8 

80 awes $1 00.00 $8,000 

3 Visual inspection, limited 
geophysical investigation I 80 acres $750.00 seo,ooo 

Disposalldetonation of UXO (surface ) 64 UXO $50.00 $3,200 

Mobilireldamobilire t Is $35,000.00 $35,000 

Sign fabrication & posting 54 ea $1 00.00 $5,400 



OST ESTIMATE 
UCA for Former Camp Croft Army Training Facility 

u u  
ite: 
Itemative 4 - CLEARANCE FOR USE 
stlmated by: RGW 
hecked by: MGB 
eviewed by: 

OW-11 Grenade b Mortar Areas Outside Park 

P-- 
NO. AL 

NO. UNITS MEAS. UNIT COST - 

1 Site Preparation and clearing 

2 Survey IQC 

3 Geophysical investigation 

4 

5 

6 

7 

Excavation of anomalies 

Oisposal/detonation of UXO 

Sign fabrication & posting 

Mobilize/demobilize 

80 

ao 

80 

acres $750.00 

awes $100.00 

acres $1,500.00 

19,500 anomalies $10.00 

205 

54 

I 

UXO $50.00 

ea $1 00.00 

IS $5O,OOO. 00 

w0.000 

$1 20,000 

$1 95,000 

$1 0,25C 

$5,40C 

$SO,OOC 

Total Capital Cost W48,65[ 
Contingency (25%) $1 t2,16: 
Consulting (1 5%) $07,291 
Overhead & profit (20%) $89,73( 
Total Estimated Cost $71 7,84( 



IElCA for Former Camp Croft Army Training Facility 

hroject: 31961 6SG06003100 
lite: 

irtimated by: RGW 
:hockrd by: MGB 
teviowed by: i?/ 

OOU-12 UXO Areas Outside Park 
Uternatlvr 2 - INSTITUTIONAL CONTROLS 

1 Sign fabrication & posting 38 ea $1 00.00 $3,800 

2 Fencing, around each OOU, 11400 feet $1 5.00 $1 71,000 
chainlink, 0' high plus 3 strands of 
barbed wire 9 ga. 

(for fencing and sign installation) 
3 uxo support f O  day $5OO.O0 $5,000 

4 Mo bilize/demo bike  1 Is $5,000.00 $5000 

Total Capital Cost $1 84,800 

Consulting (1 5%) $27,720 

)5,%80 Total Estimated Cost 

Contingency (25%) w6,200 

Ovemead & profit (20%) $36,980 



EICA for Former Camp Croft A m y  Training Facility 

7 - 3 1  6-61-41 00 
ke: 
tternative 3 - SURFACE CLEARANCE 
himated by: RGW 
hocked by: MGB 
evlewed by: 

a 

OOU-12 UXO Areas Oustide Park 

T-J 
UNITS MEAS. UNIT COST NO.- 

1 Site Preparation and clearing 94 acres $1,000.00 $94,000 

2 Surve ylQC 94 acres $100.00 $9,400 

3 Visual inspection, limited 
geophysical investigation 

94 acres $750.00 $70,500 

4 Disposalldetonation of UXO (surface ) 1,440 UXO $50.00 $72,000 

5 Sign fabrication & posting 38 ea $1 00.00 $3,800 

6 Mo bilkelderno b i k e  1 Is $40,000 .uo 

Total Capital Cost $289,700 
Contingency (25%) $72,425 

Overhead L profit (20%) $57,940 
Total €stimatd Cost $463,520 

Consulting (1 5%) $43,455 

- 

. . 



IEICA for Fonner Camp Croff A m y  Training Facility 

Lroject: 3.1 9 B  
lite: OOU-12 UXO Areas Outside Park 
Utam.tive 4 - CLEARANCE FOR USE 
Istimated by: RGW 
:hmckrd by: MGB 
tWkWd by: 1- 

NO. UNITS MEAS. UNIT COST 3s - 
1 Site Preparation and clearing 94 8Cr8S $1,000.00 SQ4,QOO 

2 Survey IQC 64 acres s i  00.00 $9,400 

3 Geophysical investigation 94 acres $1,500.00 $141,000 

4 Excavation of anomalies 1 09,000 anomalies $1 0.00 $1,090,000 

5 Disposalldetonation of UXO 4,640 UXO $50.00 $232,000 

6 Sign fabrication 8 Posting 30 ea $100.00 $3,800 

7 Mobilize/dernobile 1 Is $so,ooo $60,000 

Total Capital Cost $1,630,200 
Contingency (25%) $407,550 
Consulting (1 5%) $244,530 
Overhead 8 profit (20%) $326,040 - Total Estimated Cost I_ . $2,806,320 



:OST ESTIMATE 
iElCA for Former Camp Croft Army Training Facility 

iite: OOU-3 Wedgewood Subdivision 
dternati CLEARANCE FOR USE 
Istimate MGB 
:hecked RW 
!eviewed by: +-/- 
NO. UNITS MEAS. UNIT COST 

-- 

Site Preparation and clearing 43 acres 

Survey IQC 43 acres 

Geophysical investigation 43 acres 

Excavation of anomalies 160,533 anomalies 
(using blast boxes provided by USAESCH) 

Disposalldetonation of OE 108 UXO 

Sign fabrication & posting 5 ea 
(located along roads &trails) 

Mobilkeldemobilize 1 Is 

$1 25.00 $5,375 

$1 00.00 $4,300 

$1,200.00 $51,600 

$1 1 .oo $1,765,863 

$50.00 $5,405 

$1 00.00 $500 

$50,000.00 $50,000 

Total Capital Cost $1,883,043 
Contingency (25%) $470,761 
Consulting (1 5%) $282,456 
Overhead 8 profit (20%) $376,609 
Total Estimated Cos $3,012,869 

Note: Costs assume that all residents in this suMivision m'sh to have their properti= rwedlated. 

The aereage assumed for OOU3 do?$ not include 3 acres already fsmediated by HFA. 
The number of anomalias were based on the tdal number found at this OOU minus the worn case (Grid A3-3) 

as the number of anomalies at this grid were an abberation from what was seen at the rest of this site. 



Appendix H 

Comments and Responses 



QST ENVIRONMENTAL INC. 
RESPONSE TO COMMENTS, FORMER CAMP CROFT 
PRELIMINARY DRAFT EEICA REPORT 

0 

I NT 4: General: 
Please provide charts that show the risk reductions per risk alternative. 

Arkie Fanning 

, 
COMMENT 5: Section 3.6.2.2: 
Please explain why the density estimates per sector from SiteStats was not used. 

COMMENT 1; General: 
The grid results should be shown in a table for ease of review. 

NSE 1; 
A new paragraph, 2.4.7.0.4, has been added to make appropriate reference to Table 2-3. 

General: 
The SiteStats results should be provided in a table in section 2. Just show the Sector, the 
density, and the beta confidence. 

SFQNSE 2: 
The SiteStats data Table 2-4 has been added, providing the in tabular form. 

N"3: General: 
The contractor should verify that qualified personnel were used to perform the OECert 
analysis. The task manager for OECert must have an engineering degree with advanced 
courses in Operations Research and Statistics and have either two years experience in 
developing risk analyses or one year experience in utilizing OECert. Also, the contractor 
should have sent the resume of the task manager in for approval prior to performing any 
OECert work. 

@ 

NSE 3; 
In response to earlier requests to substantiate QST's qualifications to perform the OECert 
analysis, QST provided a letter ( April 3,  1997) that described the qualifications of the 
personnel selected to perform the analysis and included resumes. The USAESCH project 
manager gave QST verbal notice to proceed. A copy of the April 3, 1997 letter is attached. 

NWd 4: 
The data for the risk reduction per alternative is presented in Table 8-1. QST will provide 
charts presenting this data for your approval in the Draft Final EEKA Report. 

Camp Crop Preliminary DraftEE/cA Comment Respon$e$ 
0 711 YW 
Page J 



For Sectors in OOU 10 and 11, no actual UXO items were found. There was no UXO density 
calculated from the SiteStats model. The densities had to be inferred from other site data. 
The SiteStats densities for OOU 12A could not be used because of the variability of the grid 
sizes within this operable unit. The OECert model can be used to cdculate the densities only 
if the grid sizes are consistent. 

Even though one WXO item was found at OOU 12B, SiteStats predicted zero UXOs per acre 
for the entire area. In OUT judgement the SiteStats estimate was too low and we therefore used 
the number of predicted UXOs per grid from the Gridstats data to calculate the estimated 
density per acre and averaged each grid to get an estimated density for the entire area.. 

6; Section 3.6.2.2.1.1: 
Please quote the rationale for the assumption that only 1% of total park visitors visit these 
sectors, and why 10% of golfers go into these areas. 

Based on discussions with Park personnef, QST estimated that over 90 percent of the park 
visitors go to the park specifically to visit the lakes, the pool area, picnic areas, camping areas, 
the hiking trails and/or the horse trails. People generally stay within the confines of the 
prepared areas in order to limit exposure potential to dangerous plants and other situations. 
Park visitors seldom stop to hike into unmarked areas off the main roads or deeper into the 
wooded areas. QST has evduated each of the OOU Sector locations along with the knowledge 
of the high use areas and has made a k s t  engineering judgement that of the remaining 10% of 
the visitors, 10% of those (1 % of the total visitors to the park), might find themselves in the 
vicinity of the OOU Sectors discussed in the report. 

Based on the configuration of the Cotton Country Club Golf Course, QST estimated that 1 out 
of 10 golfers that go to the course will hit a ball into the nearby woods or into an undisturbed 
wooded area at least once during their visit. The UXOs are suspected to be in areas not 
disturbed by course construction and maintenance. Most of the area within the golf course has 
been recently disturbed. QST would be happy to discuss any additional data you may have 
which may enhance our estimate. 

COMMlENT 7; Section 3.6.2.3.1: 
Please rewrite the first sentence. OECert does predict yearly exposures but it also predicts 
daily exposures, monthly exposures, exposure per individual, exposures per activity, exposures 
per person per visit, exposures per person per visit per activity, etc. There are a number of 
predictive statistics developed by OECert. 

The first sentence has been revised to reflect all parameters estimated by the OECert model. 

Camp Cmfl Prefiminury Drq? E5424 Comment R e ~ p o ~ s e s  
07/15/97 
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: General: %EzL placed in the body of the work. The report is exceedingly difficult to follow. 

SPONSE 8: 
We will discuss this change with the USAESCH project manager to determine his preference. 

COMMENT 9: General: 
The cost of suggested risk reduction alternatives and the expected risk reductions should be 
included in a table somewhere in the report. 

SPONSE 9: 
The cost and expected isk Reduction are included in Table 8-1. We have changed the text in 
Section 8.0 to include a description of Table 8-1. 

COMMENT 10; General: 
There is no risk report. The contractor should provide a risk report IAW and HNC SOP for 
OECert. It is impossible to determine what the proper risk reduction alternative should be 
without a properly developed risk report. 

NSE 10: 
QST was scoped to run the OECert model and include the results in the EElCA report. A 
separate report was not produced as our budget for the OECert model was reduced during 
negotiations. QST has reviewed several OECert Reports and included all the pertinent data, 
including the input and output values, into EEKA report. 

COMMENT 11: Section 8.1: 
Please explain the difference between the total expected m u d  exposure (TEAE) and the 
Estimated Risk Reduction. OECert gives the number of exposures per risk reduction 
alternative. Is the estimated risk reduction simply one number subtracted from another in 
OECert? 

SPONSE 11: 
ESE has revised the text in Section 8.1 to provide a clearer description of the process and 
clarify the descriptions of the terms used. The title of Table 3-5 had been revised to "Total 
Expected Annual Exposures (TEAE)". A definition of the TEAE has been included at the 
bottom of the table. Table 8-2 has been added to provide the calculations and definition of the 
Estimated Expect& Annual Exposures. 

Cump Crq? Prdirnmary D@ E U C A  Comment Responses 
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Section 8.1.1: 
The effectiveness of institutional controls for OE sites (particularly FUDS sites) has never been 
mathematically modeled to my knowledge. The Quantitech assumption of no impact was 
provided by the Government during the development of OECert. If the contractor has a 
model, please provide it for evaluation for use at other sites. 

The reference to Quantitech regarding assumption of the impact of institutional controls will be 
deleted. QST does not have a model to evaluate institutional controls. However, using our 
best engineering judgement at this site, we would expect a minimum of 50% risk reduction if 
the institutional controls are properly implemented and maintained. 

NT 13; Section 8.1.2: 
Please explain why OECert did not provide a total expected annual exposures for alternative 4. 
That is the purpose of OECert. Please explain why the computer program is wrong. Also, 
please explain why Earth Science has not contacted the HNC risk manager prior to the draft 
stage to discuss any problems they have had with the risk tools. 

NSE 13: 
QST prepared the OECert analysis by in-putting the data in accordance with the SOP provided 
by the USAESCH project manager. Due to the tight schedule, it was necessary to prepare the 
OECert to show the HNC Risk Manager how we planned to proceed, then revise it according 
to his comments after a review meeting. The report is still in the draft stages and we hope to 
get input prior to the draft final. 

NT 14; General: 
This was the most difficult EE/CA I have yet evaluated. Please put the tables and charts in the 
body of the work to make evaluation of the results easier. 

NSE 14: 
The report was prepared following the same general outline and presentation as with previous 
EEKA reports which were approvsd by the USAESCH project managers. Tables and Figures 
will be inserted and revised as directed by the USAESCH project manager. QST will make an 
effort to clarify all probIems with the text. 

Camp Croj7 freirrnmmry Drulp E%rcA Comment Responses 
07/15/97 
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e McCowan 
COMMENT 1: 
The cost contained in the EElCA show a realistic approach to each alternative. 

E 1: 
No response required. Thank you. 

2; 
The cost for each alternative appears to be in line with similar actions. 

SPONslE 2: 
No response required. Thank you. 

Camp Ctolp Prelrrninary Dmjl EUCA Comrnanr ResponseJ 
07/15/97 
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Mr, Sang 

CO- Lr Para 2.4.7: 
Recommend that a summary table be created to summarize the results of the investigation. 
The table should include the Sample Area, Grid Number, Size of the Grid, Number of 
Anomalies, Number of Excavation, and OE/ORS founded. This table would be very useful. 

m, 1; 
A reference to Table 2-3 has been added in Paragraph 2.4.7.0.4 of the report. We have also 
provided a description of the table in the paragraph. QST has provided the appropriate data 
you have requested in Table 2-3. 

Camp Crojt Preliminaty DrafiEw;n Commmi Re$pomeJ 
07/15/97 
Page 6 



Lynn Helms e - 
COMMENT 1; Para 2.4.1.2: 
a. Clarify "the final version of the WP..  . Approved on December 24, 1996." I recall this 

approval using conditional based upon the compliance with comments that were 
attached. 

b. State when the comments attached to the Notice to Proceed were completely addressed. 

SrnNSE L; 
a. The final revised version of the work plan was completed and discussed with the 

project manager (Ms. Patti Berry), issued the notice to proceed on January 7, 1997 
(Telephone conversation with Robert Momberger, QST project manager). 

b. The comments were addressed on the replacement pages transmitted on 01/08/97. A 
copy of the replacement pages are attached. 

COMMENT 2: Para 2.4.6.1: 
The SOW does not specify this; please clarify. 

NSE 2: 
QST has revised the sentence to read that the daily standard response checks are required in the 

@ approved work plan. 

COMMENT 3; Para 2.4.6.1.1, Para 2.4.9: 
a. Clarify, ".  . . Schonstedt flux-gate on equivalent type. . . " . Specify the process for 

determining equivalency. 

b. Specify the process for determining the, ". . .exact location of any anomaly. . ." arid how 
this process is checked for quality. 

SPONSE 3: 
a. The sentence was revised to reflect use of the Schonstedt GA72C flux gate 

magnetometer as described in the work plan. No other magnetometer was used for 
investigative purposes. 
Paragraphs 2.4.6.1.2 and 2.4.6.1.3 have been added to respond to this comment. b. 

COMMENT 4: Para 2.4.6.2: 
Provide electronic copies of survey data and maps as stated in para 10.3.1.2 of the SOW 

This data will be provided. As there was no delivery date specified in the SOW, QST 

Camp Crop Prelimmay Dray7 EErcA Comment Responses 
0 7/15/9 7 
Page 7 



included the survey drawings in the work plan, for review prior to the submission of the final 
data and maps. The electronic deliverable5 in item 10.3.1.2 are generally provided after the 
hard copies have been reviewed and approved. 

COMlMENT 5: Para 2.4.9: 
Describe the quality control of the: 1) geophysical survey; 2) digital data required in para 
10.3.11.2 of the SOW; and 3) mapping. 

The quality control was described in the work plan. It has been previously determined by 
USAESCH project managers that the report will not reiterate items that were in the work plan. 
Upon the USAESCH PM approval, QST will insert sections dealing with the quality control 
from the work plan to the report. 

C O m N T 6 ;  Para2.4.9.l: 
QST states that, "calibration was completed on all field equipment.. .". Provide the calibration 
procedures for each instrument, the periodicity requirement of each instrument, the required 
skills to calibrate the instruments and the QC for the procedures. 

All statements including the work "calibrations" will be revised to "Standard Checks" from 
the report as cdibrations were not performed. Standard checks were provided in a manner and 
at a frequency as stated in the approved work plan. 

Camp Croft Prelimrnary Drafr HYCA Comment R s s p m r s  
07/15/97 
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Tommy Hunt a 
C0-W 1: Appendix B, Section 1: 
". . .to allow the rover to lock on five space vehicles for the term of the session." What space 
vehicles (i.e., old solid rocket tanks, pieces of the Gemini 12). How about a little more 
professional language like "five satellites in the GPS Constellation". 

SPONSE 1: 
According to the survey subcontractor the Terminology "Space Vehicles" is universally 
accepted by GPS operators and manufacturers. QST asked and the survey contractor rewrote 
the sentence to read L( . . .to allow the rover to receive signals from at least 5 GPS Satellites 
from within the GPS Constellation". 

C O W N T  2: General: 
Ensure that CEHNC-ED-CS-D receives an electronic copy of all maps and survey data as 
described in Para 8 . 5  and 10.3.1.2 in the original SOW for this action. This includes all data 
submitted as part of Appendix BIB 92 - Location of Survey Data. The CR5 files from the 
Tripod Data Systems may be used at a future date for other control work on this project. 

SPONSE 2: 
This data will be provided. As there was no delivery date in the SOW, QST was waiting for 
the approval of the survey drawings presented in the report prior to the transmission of the 
final data and maps. 

COMMENT 3: Appendix B, Sheet 1: 
There is a Survey Grid showing up in the middle of Lake Craig. I don't think we did any 
work in the lake! Check your overlay registration. Secondly, why are we using old grad 
sheets as the underlay. We flew this job in 1995 and have a complete set of digital 
orthophotographs of the complete site. These should be our primary control underlay sheets 
Not the old quad sheets. 

SPONSE 3: 
There are no grids in Lake Craig. Grid 19-1 is near, but not in Lake Craig. The use of the 
digital orthophotographs has been incorporated into the Figures as requested. 

WWNI'  4: Figure 2-3 and Figure 2-4: 
As stated in the comment above why are we using the old quad sheet as the underlay for the 
mapping information. We flew this job in 1995 and have a complete set of digital 
orthophotographs of the complete site. These should be our primary control underlay sheets, 
not the old quad sheets. 

Camp Cro? P rehinary  DraflEErCA Comment Respnrer 
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E 4; 
See response to Comment number 3 (above) 

CO-NT 5; Figures 3-1 through Figures 3-13: 
Same as comment No. 5 .  These make pretv picture in color, but the pixel size is so large 
when blown up, that they don’t lend any relative information. The digital orthophotos are 
available for loan from this office on CD ROM in 3 different flight scaIes for map and 
drawing creation. Use the digital orthophotos for underlay detail. 

NsE& 
See response to Comment number 3 (above). 

Camp Crofl Preliminary DraflEECA Commsnr ReejpomeJ 
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M. Slovak a 
C O W  1: Table of Contents: 
Page numbering is nor correct. One example of this is the entry for paragraph 2.4.4, 
Sampling Grid Selection, which lists page 2-15. The correct page for this entry is page 2-16. 
Recommend the contractor review the document and ensure that the page numbering is correct. 

SPQNSE 1: 
All incorrect numbering within the table of contents has been corrected. 

C O w d N T  2: Page 2-17, Para 2.4.6.1: 
This paragraph describes the test source used and refers to the USACE SOW. In the SOW in 
Appendix A, there is no mention of the test source to be used. Contractor should include the 
complete SOW that pertains to this EE/CA in their report. 

SPONSFA 
The reference to the Standard Checks performed in the field should have been the approved 
work plan not the SOW. The reference to the SOW has k e n  deleted and changed to 
reference the approved work plan. 

COMMENT 3; Page 2-17, Para 2.4.6.2: 
Per the GridStatslSiteStats SOP, only the total flagged anomalies for the entire grid are to be 
counted, not the anomalies for each survey lane of that grid. Recommend that the contractor 
follow the procedures in the GridStatslSiteStats SOP. 

SPONSE 3: 
A suwey lane is a portion of the survey grid. The total number of anomalies from each grid 
was determined by counting the total number of anomalies from each survey lane and adding 
the sum from each lane with subsequent lanes in a given grid to obtain a total number of 
anomalies for that grid. The total number of anomalies from the entire grid was also presented 
on the site map. The text has been revised to include the total number of anomalies from each 
grid. 

COMMENT 4: Page 2-17, Para 2.4.6.3: 
Gridstats divides the grid into "32" subgrids, not "36" subgrids. Recommend that the 
contractor correct this paragraph to reflect the correct amount of subgrids. 

SPONSE 4: 
Noted. Correction has been made. 
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COMMENT 5: Page 2-77, Para 2.6: 
Paragraph should be labeled "SiteStatdGrid Stats" not just "SiteStats". The SiteStats program 
selects the grids to be sampled, while the Gridstats program is used to collect the data for 
those selected grids. Recommend contractor use the proper terminology. 

Nonconcur. As stated in the work plan and due to schedule and budgetary constraints, QST 
was not able to run SiteStats to determine the number of grids and the grid locations to be 
sampled for each sampling area. The SiteStats program was run only to determine the alpha 
and beta values along with the UXO density for the OECert program. 

COMlMENT 6: Appendix E: 
"SiteStats Data" should be labeled "SiteStatslGridStats Data". Also, no electronic survey data 
(3.5" Disk) is included for SiteStatslGridStats Data. It is this electronic data that shows what 
subgrids had UXO items, UXO scrap, no anomalies, etc. Recommend the contractor include 
this electronic data in the report. 

S e e  response to Comment Number 5. There was no specific requirement to provide 
SiteStatslGridStats data in our scope of work. 

I 
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April 3, 1997 

Environmental 
Science & 

US. Army Engineering and Support center, Huntsville 
4820 University Square 
Huntsville, AL 35816-1822 

ATIN: CEHNC-PMm, Project Management 
Mr. Karl Blankinship, Project Manager 

RE: Task 6 - ordnance and Explosives COst-FdEdvm Risk Tool (OECert) Program; Additional 
Work for the Engineering EwluatiodM Analysis (EJ3CA) at the Former Camp Croft; 
Contract No. DACA87-92-Dao18, Delivery order No. 0028 
ESE h m  NO. 3195165G-0500-3 1W97-04-03-01 

Bob p v l o m b e r ~  talked with Arkie Fanning (USAESCH) today regarding ESE's Scope-of-Work to 
perform the OECert analysis of the Former Camp &fi field data. Mr. Fanning h f o d  Bob that 
thae is a WSAEscHreqUirement that the OEcert analysis must be revkwdand signed off by a 
project technical m g e r  that has both anengkaing dew (with PE?) and an advanced 
degree in 
ESE's Risk Assessment kpammt, who has a Masters instatistics andORe@enCe, to m g e  
the 0- task The 0- d p i s  will also be T by Ms. Claire Macusm, BE'S Risk 
Assessment DepartTllent Manager, who has over 14 years expriem with risk analyses. 

with e w e a x e  in opations & (OR). We planned to have Mary Bumett of 

ESE was unaware of the OEcert review rqwmmts at tbe time of the cost ne@mtions for the 
OlEcert task that was a W  to ESE on Novemkr 30,1996. If it is necessary to contract all or part 
of this task to an outside consultant it will affect the project schedule and budget. 1 am confident that 
the croft project team can compkte the O K h t  analysis with appropriate guidance and review by 
usmm 
Please advise Me if the abve USAESCH OECert Kqukmnt is applicable to this ESE Delivery 
Order and what step can k taken to m l v e  this issue. ESE appreciates the confinued o m t y  to 
be of professional service to you, your staff, and USAESCH 

David Moccia, P.E. 
Project Director 

P.O. Box 1703 Gaineville, FL 32602-171B phone (9W 332-3318 Outside FL (BOO) 874-7872 Fax (924) 332-0507 
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3.1.6.5 UXO Su@or 
UXO supervisors must have a minimum of 10 years combined mntractor UXO and military EOD 
expcrienct with s minimum of 3 years active military EOD training and 7 years as a WXO 
contractor. The UXO suptrvisor performs onsite duties, including hating UXO, site clearing, 
equipment operation, UXO safety, and escort duties, as required. The UXO supervisor will serve 
as a team leader and reports to the senior UXO supervisor. 

3.1.6.6 UXO Specialist 
The UXO specialist must have a minimum of 3 years military EOD experience. The UXO 
spcidist performs onsite duties, including locating UXO, equipment operation, UXO safety, and 
escort duties, as required. The UXO specialist reports to the assigned team kader/UXO 
supemisor. 

3.1.6.7 UXO Senice Support specialist 
The UXO service support specialist is trained in the use of WXO locator equipment, site clearing 
techniques and quipment, UXO safety, and basic UXO recognition features. The UXO service 

support specialist is at no h e  permitted to excavate or handle suspected or known OWUXO 
materials. The UXO service support specialist reports to the assigned team leaderlsite supwvisor. 

3.1.7 Pros& Communication and Reports 
Verbal (telephone) correspondence with the public or non-USACE governmental agencies and dl 
written correspondence will be documented and routed to the ESE project manager. All written 
communications from USACE will be addressed to the ESE project manager. Incoming writfCn 
communications will be annotated with the date received. Telephone communications between the 
ESE field office aad other parties will be recorded on USAESCH-approved ESE telephone 
wnvcrsacion or corrtspondencc forms. The most critical corrapondencc is the documentation of 
activities that stop work or require WSAESCH SOW revisions. 

3.1.7.1 The following communications will k documented in a chrondogid communications 
log maintained by the ESE project manager: 

Each and every occasion that O W X O  is encountered, 
When work is stopped for safety reasons, 
Health and safety violations, and 
Personnel changts and reson for changes. 

3.1.7.2 The ESE project manager for Delivery Order No. 0028 will k Robert Momberger, 
P.G.; Gaintsvillt, Florida. Correspondence concerning this delivery order is to be sent to: 



pailina Address s i m i n a  Address 

ESE 
P.O. Box 1703 
Gaintsvillt, FL 32602-1703 

Attn: Mr. R. Mombcrger, P.G. 
Ttlephon~: (352) 333-3628 

ESE 
14220 Newkny Road 
Gaintsville, EL 32607 

3.1.8 Project Work Schedule 
The project schedule was initiated witb the Notict to P r d  date of March 30,1995, and en& 
with the technical completion of the Final Adion Mcmorslrtdum on May 9, 1997. The current 
overall schedule is prtsented chronologically with major milestones in Appendix B to this WP. 
The actual technical completion date will depmd on the approved numbtr of sampling site and 
the possible addition of the preparation of the EEKA Action Memoraadum to the current SOW 

3.1.8.1 A miitstone that could potentially alter this schedule is the rectipt of rightwfatry 
(entry permission) for several proposed sampling s i te  at the former CCATF. Thse sites exist 
within the boundaries of the fomr CCATF but are 1-4 outside the current Croh State Park 
boundary. To maintain the project schedule, these rights-of-tntry must be rtceived in a timely 
manner. The USACE, Charleston District will be responsible for obtaining rightssfatry.  

3.1.8.2 The ESE site manager, OES site supervisor, and SSHOIQCS will bt onsitt during the 

EE/CA sampling, estimated to be 5 to 6 weeks. This management team will: supervise and 
*': 

rtsponsiblt for completing brush clearing, magnetometer surveys and flagging of anomaIits, 
excavating anomdies, and disposing of OENXO. Basal on an estimated average of three grids 
per day pcr tcam for daring, surveying, and excavation, and an tstimatad total of 183 sampling 
grids, it is estimated chat daring, surveying, and excavation of a n d i t s  will raquirc 
approximately 31 w o r m  days or 8 weeks (basis: 40 hour, 4day work week). This estimate is 
bascd on an average and will depend on the degree of elcaring required and the n u m k  of 
anomalies excavated. The number and location of anomalies to be excavated will be established in 
the field as the magnetometer surveys are completed. 

manage the efforts of two uxo teams, each consisring of four people. Each team will be 

3.1.8.3 Projm management activities will o w r  frequently throughout the project period. These 
activities will include monthly progres reports, pride project meetings, and other non-specified 
activities. 



3.5.2.5 Site survey activities will be conducted during the geophysical hvatigation. EEG survey 

personnel, accompanied by a UXO qualificd person, will follow bchind the geophysical 
investigation team and survey the site comers. 

a 
3.5.2-6 Site survey activities will include establishing NAD83 coordinates of site corner stakes 

by approved survey methods. Thc sampling site location will be sumeyed to the neartSt 
benchmark or permanent monument, and the grid locations will be dctermiaed by hand-held GPS 
methods. However, due to the thick brush and trees and heavy foliage over the majority of sites, 
conventional survey methods may be employed. All activities will. be mnductad in accordance 
with the  SSHP and the DemolitionrDisposal SOP (Appendix E). 

3.5.2.7 The coordinate system used for the land survey activities will be the state plane 
coordinate system referenced to NAD83. A control network is required to merge the relative 
positions of individual survey data and related sampling site features information. A primary land 
survey control point for each W C A  sampiing site will be identified and marked by the land 
surveyor. Secondary control points will be the corner reference pointscstablished at each EEKA 
sampling site. The grid location data will be placed on maps prpoduced using htergraph 
Microstation and in a relational database with the grid survey data. 

3.5.3 Site Clearing 
Because most sampling sites are heavily vegetated, it is anticipated that most of the total sampling 
site acreage will require some degree of clearing prior to conducting geophysical surveys. Site 
clearing operations will be completed prior to stamp of activities at each sampling site to avoid 
time delays. Two teams will be scheduled to completc clearing efforts at d i s i p t e d  samp1ing-o 
sites, prior to schcduled geophysical survey efforts. Each site clearing and site investigation team 
will consist of one UXO supervisor, two UXO specialists, and one UXO scrvict support 
specialist. One smior UXO supervisor will supervise and manage the field investigation teams. 

3.5.3.1 Tree Removd 
Trees (3 inches in diameter and smaller) will be removed on a m e - b y a s t  basis and only as 
required to accomplish the tasks outlined in the SOW. A botanist and/or biologist familiar with 
the species found in Croh State Park will be onsite prior to the lomion of grids to assist in the 
identification of protectad species. The botanist will identify areas of protected tree populations. 

3.5.3.1.1 During the investigations, trees requiring removal wili bc cut with cham saws. The tree 
will be sectioned, if necessary, to remove it from the immediate arca. so that it does not interfere 
with OE detection or survey activities. If trtcS larger than 3 inches in diamcttr arc determined to 

impact the invtstigation, ESE will advise USAESCH and SCDPRT. No further site action will be 
taken without full mrdination and approval of USAESCH and SCDPRT. 



3A3.2 Brush Cutting 
Brush clearance will be accomplished with gas-powered string trimmers with saw blade 
attachments and ditch axes. The brush will be cut to a height of M greater than 6 inches above 

ground surface to diminate interferences with OE sampling operations. 

3.5.3.3 Gnus Cutting 
If encounterad, grass will be cltarcd using a gas-powered su ing  trimmer with a saw blade or line 
attachment. The grass will k cut to a height of no greater than 6 i n c h  above ground surface to 
eliminate interferences with OE sampling operations. If possible, other equipment, such as a bush 
hog, may be used to dear grass upon approval by USAESCH. 

3.5.4 Geophysical suwey M u m  
This m i o n  describes standard practiets and procod- for wllccting, processing, a d  
wontrolling the data associated with OE goophysical s m c y s  at each of the sampling sitcs. The 
data obtained during this iuvmtigation will be input into a statistical program (GridStats and 
SitcSuts). 

3.5.4.0.1 The geophysical survey techniques to te used at the forma CCATF incorporate a 
hand-held magnetometer and flagging (mag & flag). Use of my other technique may rcquire 
SOW amendment and modifications of project budget and schedule. Fcaturts of this technique arc 

described in Appermdix F. 

3.5.4.1 Geophysid Survey 
The geophysical survey will be conducted using a Schonstedt GA-72 Cd flux-gate magnetometer. 
A description of the anaIysis leading to the choice of geophysical equipment to be used is 
described in the Equipment Pian (Appendix F). The equipment response will be checked daily and 
at each grid prior to use to verify the equipment is working proprly. The sole purpose of &e 
magnctomcter is to obtain anomaly locations for mag & flag operations. 

3.5.4.1.1 Standard Resporrse Ch& 
The s tdard response of the magottometer will be checked daily using two mdhods. A 60-mm 
projectile or equivalent will be buried 2 to 3 ft-bgs. The inStmment will be checked tach morning 
to verify the ability of the insuunmtnt to dctect the object. 

3.5.4.1.1.1 Subscqucntiy, a standard test will be pcrformcd at eacb grid site to determine the 

ability of the insuurrment to detect a metallic object in a staadard mting appwarus. The standard 
tming apparatus will consist of a 3-ft-long, 2-inch diameter FVC pipe filled with compacted soil. 
An iron nail or small pi= of iron will bt placed in one end of the mting apparatus prior to 
capping. A mark wili be placed on the FVC with indelible ink at the nail, at 1 A, at 2 ft, and at a 

point on the opposite cnd cap. 
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3.5.4.1.1.2 The testing apparatus will be laid on the ground within the grid at a location where 
no magnetic anomalies are detected. The magnetometer response will be tested by holding the 
instrument perpendicular over the marks previously placed on the apparatus. The response at 3-17 
will be tested at the end farthest away from the source by holding the testing apparatus 
ptrpendicular to the ground and placing rhe magnetometer on the mark on the end atp in line 
with the apparatus. The magnetometer unit number and the results of the standard rtsponse check 
will be recorded in the field logbook either by noting the rcspnst level at each m r k d  location 
on the testing apparahx or by noting a response was detected. If there is a marked decrease in the 

response levels from a previous response check of an individual unit, the batteries will be changed 
and the unit retested, If the source of the problem is not found, the magnetometer will be taken 
out of service until a standard response is attained (after repair). 

3.5.4.1.2 Other Geophysical 15quipment 
If problems arise that result in proving the survey method to be ineffective or incapable of 
providing the required data quality and resolution, the site may rquire resurveying using other 
approved portable magnetometer methods. Onsitt trials may be required before the final decision 
can be made as to which method will perform best at a particular site. 

3.5.4.2 Mag and Flag Procedures 
The field team will subdivide each sample grid into pardlei sensor survey lanes approximately 
5 ft apart. The lanes will be marked with a rope, paint, or other device. The magnetometer 
operator (technician) will walk the survey line assuring the magnetometer probe covers the entire 
area within the two ropes marking the lane. The magnetometer probe will be held at a constant. 
height of no more than 6-inches above the ground over entire survey lane, The technician will 
walk at a sped that will provide complete coverage of the site ( i s  less than 1 ft between 
magnetometer passes). 

3.5.4.2.1 The technician will stop his survey at each anomaly encountered to dctennint the extent 
of the anomaly and location. A small surveyor’s flag will be p l a d  in the ground at the exact 

location of each detected anomaly. After each lane is surveyed, the  total numbcr of anomalies 
encountered on that lane will be calculated and recorded on the survey map. Upon wmpletion of 
the grids, the total number of anodits detected will be calculated and recorded on the map and 
in the field log bmks. This numbtr is critical for the Gridstats calculations. 

3.5.4.2.2 The locations of all surface and buried UXO and significant UXO fragments 
encountered during the investigation will be identified on the geophysical investigation map. 
These items will be idmtified and their condition determined. These data will be included as 
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anmeats  on the map. Also indudad as comments on the map will be an identification of the type 
of ORs found {Le., 4.2-inch mortar frag). 

3.5.5 Access and Excavation 

Acctss to and excavation of OE items wili be compIctcd naly after a 2Wft exclusion zone is 
tstablished and a l I  preparatory actions required in the DemoIitiodDisposd SOP (Appendix E} are 
compIctcd. Once a UXO is identified, the exclusion zone will: be adjusted to nttct the 

fragmentation distance for the particular UXO. 

3.55.1 Access to suspect subsurface OE targets will bt granted to ptrform identification and to 

determine the nttd for detonation. AI1 acctss activitits will be p t r f o d  by the UXO specialist 
d e r  she dim suprvision of the UXO supervisor. pnly UXO qualified personnel will be 
dlowed to perfom uxo accas procedures. 

3.5.5.2 Manual or equipment methds (e.g., hand tools) as sptcified in the DemolitiodDisposal 
SOP (Appendix E) wilI be used to perform dl cxcavation activities. Soil rtmovcd from the 

disposal area will be stockpiled in the immediate area for later bacldilling of excavations. 

3.5.5.3 If circumstancm allow, photographs of the un-d OE item may be taken for 
documentation purposes prior to in-place detonation. 

3.5.5.4 If UXO items are confirmed and the situation prcdudcs detonating the UXO item 
in-place, the USAESCH safety representative will be notified. ,. 

3.5.6 F ' i e l d D a t a M p h  
Data coIltcted in the field during the grid investigation will bc entered into the Gridstats and 
SittStats computer programs (developed by Quantitach) to determine when a statistically 
significant number of samplts have bcen collecttd at each grid site. The management of t h ~ e  data 
is described in Section 3.4 of this WP. 

3S6.1 Tbc Gridstats program will randomly choose 1 of 100 previously prcpsred sampling 
sequmce lists COLdaining a random sclcction of the 36 equivalent area subgrids. The approximate 
location of each subgrid will bc located in the field and one anomaly from each selected subgrid 
wit1 be excavated to a depth of no more than 4 ft or until the anomaly has been recovered. 

3.5.6.2 The mdts of the amvation will be cnttred into the Gridstats progm in the order of 
sample collection. Each sur€= WXO, subwrfacc UXO, ORs, and each 
during the invdgation will be identificd and logged into the program. The program will indicate 
when a statistically significant numbtr of samples have been collected to chmuerize ach grid. If 
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4.0 QC PLAN 

The QC Plan described in this section wiII be used for all work performed during completion of 
the EEKA activities at the former CCATF. The sitespecific QC system was designed to manage, 

control, and document performance of work efforts in accordance with the USAESCH SOW. The 
QC Plan will achieve the following objectives: 

Ensure USAESCH notifications as required by the USAESCH SOW, 
Document the qudity of work efforts via audits and independent staff reviews of 
deliverablcs, 
Ensure the proper use of explosives and procedures, 
Ensure the development of an appropriate ordnance accountability ledger and appropriate 
OE scrap chain-of-custdy and disposal, 
Ensure data integrity through implemmtation of data management QC procedures, and 
Ensure data precision through impIcmcntation of field equipment standard response 
checks and use procedures. 

4,l OveralI QC Management 
The overall site QC responsibilities will be undtr the management of the ESE project manager. 
The QA manager will be provided by Osiris Incorporated (a small business, QNQC specialty 
companj). The ESE site m g e r  will report a11 QC actions to the QA manager. The OES 
SMlQAM is responsible for the QC of subcontractor OEIUXO operations. The responsibilities 
and qualifications of all QC roles art provided in Section 3.0 of this WP. 

s' 

4.1.1 The ESE and OES project managers will have overall responsibility for assigning QC 

responsibilities and ensuring that QC programs are implcmenred in accordance with the 

USAESCH SOW. 

4.2 Fieid Investigation QC Management 
4.2.1 Overall Field QC Mauagement 
Safety and health QC p r d u r t s  as established in the SSHP will be the responsibility of the ESE 
site manager with primary impIementation by the dtsignated SSHO/QCS. Overall field QC 

management will be provided by the UXO subcontractor site QA manager. 

4.2.2 SSHOIQCS 
The SSHO/QCS will not be directly involved in the UXO operations but will perform as the site 
safety officer. The SSHOQCS will advise the site supemisor on all QC matters. Daily QC audits 
of documentation, work in progress, and monitoring will be conducted and recorded in the QC 

activity log. 



4.2.3 Other QC Responsfbilities 
AI1 project field team personnel art rtsponsiblc for performing their QC functions as outlined in 
this section. 

4.2.4 Field Data Mauagement QC 

The site supervisor is the onsitc field data manager and will be responsible for tabulating all data 

collected or produced by geophysical survey teams and placing the data under thc custody and 
control of the project data management systcm. 

4.2.5 Quipment standard Response QC 
Equipment standard response ch& will be supervised by the SSHOQCS and roconled in the 
daily logbook. Standard response checks will k completed on all field equipment by using the 

manufacturer's standard response p r d u r t s  or usespecific equipment check program. 
Equipment standard rtsponst checks will be wmpIctad on the pmcribed scheduIe, and the 
standard response results will be recorded in the daily fieId logbook. 

4.2.5.1 Equipment Standard Response Procedum 
Measurement equipment used onsite will be checked daily for optrational reliability and standard 
response, prior to use at the site. Before kginning gtophysid surface searches, so- materials 
will be used to verify the equipment's accuracy. Records of that equipment checks will be 
maintairacd in the QC activity log. If equipment field checks indicate that any pi= of equipment 
is not operating correctly and field repair cannot bc made, the equipment will be ragged and 
removed from service. The site supervisor will be notified and a request for replacement 
quipment will k expedited. Replacement equipment will meet the same specifications for 
accuracy and sensitivity as the quipment moved from service. 

-.. 

4.2.5.1.1 Instrument chcck-out and standard response chccks will be the responsibility of the 

UXO subcontractor site SSHO/QCS. All equipment used onsitc will be dedicated to the projcct 
until completion. The designated site SSSO/QCS is responsible for chacking and recording the 
operational condition of all equipment daily. An equipment standard rtsponst check will be 
performed each day arsd recorded in the field nottbook. 

4.3 Field Investigation Documentation 
4.3.1 M y  Field A d d Q  Records 
Field activity logbooks will be maintained daily, if applicable, and aI1 entries will bc recordad in 
ink, All ptrsonncl will use bound and numbered field logbooks with consecutively numbered 
pages. The following logs wul IE maintained. 



Work Plan 

4.3.1.1 Daily Activity Log 

Visitors; 
Weather conditions; 
Relevant events; 
Important phone calls; 

Date and recorder of field information; 
Start and end time of work activities including b r h ,  lunch, and down timts; 

Changes from approved or pIanned work instructions; and 
Signature of the ESE site manager iDdjdng concumnce. 

4.3.1.2 Safety Log 

Weather conditions, 

Accidents, 

Safety audits, and 

Date and recorder of log, 
Tailgate safety briefing (time conducted and by whom), 

Significant site events relating to safety, 

Stop work due to safety, 

Signature of the ESE site manager indicating concurrtI1cea 

4.3.1.3 Training Log 
Date and recorder of log; 
Nature of training @ersonnel will complete the ESE and the UXO documentation of c 

training form); 
Visitor training; and 
Signature of bth the ESE and UXO subcontractor site managers, indicating concurrence. 

4.3.1.4 QC Activity Log 
Date and recorder of log; 

Equipment standard response checks; 
Equipment monitoring results; 
QC audits; 

Nonconformance reports; and 
Signature of the ESE site manager and the site supervisor, indicating coI1currcn~. 



4.3.1.5 Ordnance AauntabUity Log 
Date and recorder of Iog; 

Assigned identification number; 
Type, condition, and location; 
Disposition; and 
Signature of the ESE site manager and the site supervisor, indicating conwmnce. 

4.3.2 Ptiotographic Records 
Photographic records, in addition to the required site videotape, will k maifitainad by site 
ptrsonnel. Significant activities will bc documented by 35-mm color prints andlor by videotape. 

Photographic records will bt used to supplement information recorded in the daily activity logs, 
including photographs of equipment prior to we, typical ordnance itans, and the condition of 
sites prior, during, and ahcr any activity. Photographs will bc maintained in a photograph 
logbook with appropriate labels identifying the negative and a complete description of the 

photograph subject. 

4.3.3 working Map 
Working maps or sketches of the sampling sits will be used to dowment ordnanct locations 
during excavation and removal activities. As UXO is locatad and identified, the assigned 
technician will record (on !he working map) the location and currtsponding log entry number in 
the Ordnance Accountability Log. If a large nmkr of OENXO items are found, such as a burial 
site, the area will bt marked on the working map along with the total number of OE/UXO items 

found at that site. ,. 

4.3.4 Records of ordnance Items 
Inert ordnancc irems and nonhazardous scrap will be disposed of through a l a d  civilian scrap 
yard at no cust to the government. Appropriate documentation will be obtained from the scrap 
dealer as instructed by USAESCH. 

4.3.4.1 ESE will prepare a certificate to be signed by the site suptrvisor. The certificate will 

I certify that the property listed hereon has been inspected by me, and, to the k t  of my 
h o w i d g t ,  contains no items of a dangerous nature. 

state the folbwing: 

Date: 
Site Supervisor 



LIST OF ACRONYMS AND ABBREVIATIONS 

ALS 
ANSI 
CBC 
CFR 
CIH 
CPR 
CSHP 
CWM 
"C 

DOD 
DOT 
EOD 
ESE 
O F  

FM 
ft 
gal 
GFCI 
HAZWOPER 
HEPA 

HR 
MS 
mPh 
MSDS 
NEC 
NESC 
MUSH 
OE 
OES 
OHP 
OHS 
OSHA 

OT 

POL 
PPE 
SOP 
sow 

02 

Advanced Life Saving 
American National Standards Institute 
complete blood count 
Cde of Fderal Regulations 
Certified Industrial Hygienist 
cardiopulmonary resuscitation 
Corporate Safety and Health Program 
chemical warfare material 

degrets Celsius 
U.S . Department of Defense 
Department of Transportation 
explosive ordnance disposal 
Environmcntal Science & Engineering, Inc. 
degrees Fahrenheit 
Factory Mutual Engineering Corp. 

foot 
gallon 
ground fault circuit interrupter 
Hazardous Waste Operations and Emergency Response 
highefficiency particulate air 
hour 
heart rate 
industrial hygiene service 
miles per hour 
material safety data sheet 
National Electric Code 
National Electrical Safety Code 
National Institute of Occupational "dfety and Health 
ordnance and explosive waste 

OrdnanalExplosives Environmental Services, A Division of ATI 
occupational health program 
occupational health services 
Occupational Safety and Health Administration 
oral temperature 
OunCe 

petroleum, oil, and lubricant 
prsonal protective equipment 
standard operating p r d u r e  
scope (statement) of work 
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.. . . 

LIST OF ACRONYMS AND ABBREUTTONS 
(Continued, Page 2 of 2) 

SSHQ 

SSHP 
sz support zone 
TLV threshold limit value 

TWA time-weighted average 

site safety and health officer 
site safety and h d t h  plan 

UL 
USAESCH 
USATEU 
W 
uxo 
WBGT 
wp 
wwn 
wz 

Underwriters Laboratory 
U.S. A m y  Engineering and Support Center, Huntsville 
U.S. Army Technical Escort Unit 
ultraviolet 
unexploded ordnance 
wet bulb, dry globe temperature 
work plan 
World War I1 
Work Zone 
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1.0 INTRODUCTION 

0 1.1 puRPos ElOBJECTLVE S 

This Site Safety and Health Plan (SSHP) has been prepared by Environmental Science gC 
Engineering, Inc. @E) and Ordnance/Explosives Environmental Services (OB), a Division 
of ATI, and is design4 to anticipate, identify, evaluate, and control safety and health 

hazards which may be encountered during this engineering evaluatiodcost analysis (EEICA) 
study at the former Camp Croft A m y  Training Facility (CCATF), near Spartanburg, South 

Carolina. This SSHP also describes the response procedures that will be implemented if an 
emergency arises during the conduct of the site tasks outlined in tbis document and the Work 
Plan (WP). All project activities shall be performed in accordance with this S S H P  and the 

references listed in Section 1.2. Where h e  word "shall" is used, the provisions of this plan 
are mandatory. 

1.1.1 The levels of personal protection and the procedures specified in this plan are based 
on the best available information from reference documents and current site data. These 
recommendations represent the minimUm health and safety requiremenw to be observed by 
all personuel engaged in this project. Unforeseeable site conditions or changes in the Scope 
of Work (SOW) may warrant a reassessmenf of protection levels and controls stated. All 
adjustments to the SSHP must have prior approva1 by the USAESCH and ESE. 

1.1.2 All ESE, OB, and other subcontractor personnel invohed in this project shall read 
this dwument carefully, understand and comply with it, and complete the S S H P  
acknowledgement form prior to the start of work. MI onsite personnel shall follow the 

designated safety and health procedures, be alert to the hazards associated with working 
onsite, and exercise reasonable caution at all t h e s .  

1.1.3 Unexploded ordnance (UXO) and hazardous waste pose a serious safety and health 
problem that endangers human and animal life and environmental quality. The regulations 
and guidelines listed in Section 1.2 provide employers and employees with information on 
the potential for injury and illness resulting from hazardous waste operations. 

1.2 W U L  ATIONS AND GUJD EL- 
The safety and health of onsite personnel and the local community will be ensured by 

following all applicable requirements and regulations listed in the following publications: 
1. Occupational Safety and Health Administration (OSHA) General Industry 

Standards, 29 Code of Federal Regulations (CFR) 1910; 
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2. 

4. 

5.  

6 .  

7. 

OSHA Construction Standards, 29 CFR 1926; 

ESE Corporate Healtb armd Safety Program (CHSP); 
Army Regulation (AR) 385-40 (with USAESCH Supplement l), Accident 
Reporting and Records; 
U.S. EnvironmentaI Protection Agency @PA) Hazardous Waste Management, 
40 CFFt 260-276, latest edition; and 
Engineering Regulation @I) 385-1-92, Safety and Occupational Health 
Document Requirements for Hazardous, Toxic, and Radioactive Waste (HTRW) 

and Ordnance and Explosive (OEW) Activities, 18 March 1994. 

OES Corporate Safety and Health Program (CSHP). 

3. USAESCH EM 385-1-1; 

8, 

1.3 
In addition to the publications and regulations previously listed, the foIlowing documents 
were used as reference materid in the preparation of this document: 

1. 

2. 

U.S. Department of Defense @OD) 4145.26-M, Contractors’ Safety Manual 
for Ammunition and Explosives; 
Occupational Safety and Health Guidance for Hazardous Waste Site Activities, 
U.S. Department of Health and Human Services, National Institute of 
Occupational Safety and Health N O S H ) ,  October 1985; and 

Threshold Limit Vdws and Biological Exposure Indices for 1993 and for 1993 

through 1 ! M ,  American Conference of Governmental Industrial Hygienists.. 
(ACGIH), 1993. 

3. 

D-2 



5 .  Site personnel with a known hypersensitivity to stinging insects will keep rquired 
emergency medication on or ncar their person at all timts. 

0 11.10.5 BITING INSJETS 
Many types of biting insects such as mosquitos, flies and fleas may be encountered onsite. The use of 
insect repellents will be encouraged by the OES SSHO/QCS if deemed necessary. The biting insects 
of greatest concern are spiders, especialIy the black widow and the brown recluse, because of the 

significant adverse heath effects their bites can cause. 

11.10.5.1 The black widow is a cod-black bulbous spider 3/4 to 1 112 inches in length, with a bright 
red hour-glass on the under side of the abdomen. The black widow is usually found in dark, moist 
locations, especially under rocks and rotting logs and may even bt fourad in outdoor toilets where they 
inhabit the underside of the seat. Victims of a black widow bite may exhibit the following signs or 
symptoms : 

1. 

2. 
3. 

Sensation of pinprick or minor burning at the time of the bite; 
Appearance of small punctures (but sometimes none are visible); and 
After 15 to 60 minutes, intense pain is felt at the site of the bite, which spreads quickty 
and is followed by profuse sweating, rigid abdominal muscles, muscle spasms, 
breathing difficulty, slurred speech, poor coordination, dilated pupils, and generalized 
swelling of the face and extremities. 

11.10.5.2 The brown recluse is brownish to tan in color, rather flat, and 112 to 518 inches long with 
a dark brown violin shapc on the underside. It may be found in trees or in dark locations. Victims of 
a brown recluse bite may exhibit the following signs or symptoms: 

1. 

2. 
3. 

4. 

Blistering at the site of the bite, followed by a local burning at the site 30 to 60 
minutes after the bite: 

Formation of a large, red, swollen, pustulating lesion with a bull’s-eye appearanm; 
Systemic affects such as a generalized rash, joint pain, chills, fever, nausea, and 

vomiting; and 
Possibly severe pain after 8 hours, with the onset of tissue necrosis. 

. . 

11.10.5.3 There is no effective first aid treatment for tither of these bites. Except for very young, 
very old, or wcak victims, these spider bites are not considered to be life threatening. However, 
medical t r m e n t  must be sought to reduce the extent of damage cawed by the injected toxins. 

11.10.5.4 If either of these spiders are suspected or known to be onsite, the OES SSHO/QCS will 
brief the site personnel as to the identification and avoidance of the spiders. As with stinging insects, 
site personnel should report to the OES SSHO/QCS if they locate either of these spiders onsitc or 
notice any type of bite while involved in site activities. 
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: 11.10.6 HANTAVIRUS 
Hantavirus is a discast spread primarily from infected rodent urine, fem, and saliva. To prevent 
worker exposure to this disease, mclosed workplaces (to include storage magazints) shall k 
wnsmcted and maintained, so far as reasonably practical, to prevent the enmnm or harborage of 
rdents. initially, symptoms are flu-like, such as fever, chills, body aches, or troubled breathing. 
Tbcst symptoms may progrcss to life-threatening respiratory distress. Areas with evidence of rodent 
activity should be thoroughly cltaned in a manntr rhat limits the ptentid for the dirt or dust from 
becoming airborne. Generat-purpose household disinfectant kills the hantavims. Dead rodents, rodent 
nests, droppings, and other itmu that may have bben tainted should be sprayed with disinfectant 
solution and the disinfected materials double bagged, labeled BS infectious, and disposed of properly. 
Protective aquipment for persons who may bc exposed hchdc coveralls (disposable if possible), 
rubber bmts, mbkr gloves, nonvtnted goggles, and a raphator with high-efficimcy particulate air 
(HEPA) filter. Equipment should be decontaminated on removal. Worken who develop symptoms of 
tbt Hantavirus within 45 days of the last potential exposure should seek immediate medid attention. 

11.11 yXO/OE 
UXOIOE may be present and located during site activities. If UXO is IWed onsite, its lmtion will 
bt marked, and the onsite govcrnmcnt reprtscntative will be notified of the pr- of the UXO. AI1 
UXOqualifiad personnel will follow the SWPs listed in Section 3.0 of the WP, and all 
non-UXOqUalified personnel will comp~y with the following SWPS:. 

1. 

2. 

3. 

4. 

5 .  

6. 

Non-UXO qualified personnel wiIl receive site-spccific UXO recognition training prior 
to participation in site activities; 
No sod-penetrating activities will be allowed without the area first king cleared by 
UXOqualificd prsonnel; 
Non-UXO qualified personnel will be escorted onsite by UXO qualified personnel, until 
such time as the area is clmcd; 
Once an area has been cleared and flagged, non-UXO qualified personnel may pcrf~nn 
duties in the area unescortcd but shall not leave the cleared area unescortcd; 

No excavation or soil-penetrating activitics will be conducted in an area unless 
previously cleared by UXOIOEqualifiad pcrsonnel; and 
Non-UXO qualified personnel will not touch or disturb any object which could 
potentially be UXO/OE related and will immediately notify the ncarcst UXOqualified 
person of the prcsence of the object. 

11.11.1 TRANSPORTATION OF UXOlOE 
All motor vchiclcs used in the transport of UXO/OE will be maintainad aad all Operators will bt 
trained in accordaLIct with the OES Motor Vchiclc Safety Program. At Icast two properly rated fire 
extinguishers art required to Ix mounted on the vehicle for flammable cargas to indude UXOIOE. 
Explosive placards will k mounted on all four sides of the transporting vehicle. The load shall bc 
distributed, choked, tied down, or secured to prevent movemcnt while in transit. All UXOlOE 
materials king prepared for transpon wi11 bt handled in am- with USAESCH's way 
Concepts and Basic Considem'ons for Unexploded &piosive O r h c e  (WO) (Appdtx C of W). 

11.11~1.1 Operators of v e h k k  transporting personnel, explosives, flammable, or toxic substances 
shall stop at railroad crossings or drawbridges and shall not proceed until the course is clear. A stop 
shall not bc required at a streetcar crossing within a business or rtsidential district; at a railroad grade 
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- crossing or drawbridge protected by a watchperson, traffic officer, or by a traffic signal indicating 
approaching vehicles may proceed. 

11.11,1.2 No explosives, flammable materials (except normal fuel supply), or toxic substances shall 
be transported in vehicles carrying personnel. 

11.11.1.3 If base-cjcction type projectiles must be transported to a disposal area or collection point, 
the base shall be oriented to the rear of the vehicle and the projectile secured, in the event the ejection 
charges function during transport. 

11.11.1.4 If OE, with exposed hazardous filer (HE, etc.) must be moved to a disposal area, the item 
shall be placed in a heavy duty conductive plastic bag to prevent migration of the hazardous filler. 
Padding shall also be added to protect the exposed fill from heat, shock, and friction. An ideal 
padding material is vermiculite, kitty litter, or sand. 

11.11.1.5 Motor vthiclts and material handling quipment wed for transporting ammuition or 
explosives must meet the following requirements: 

Exhaust systems shall be kept in good mechanical repair at all times. 
Lighting systems shall be electric. 
As a minimum, two Class ZA:lOB:C-rated, portable fire extinguishers shall be mounted 
on the vehicle outside of the cab, on the driver's side. 
Wheels of carriers must be choked and brakes set during loading and unloading. 
No explosives or ammunition shall be loaded into or unloaded from motor vehicles 
while their motors are running. 

1. 

2. 
3. 

4. 
5.  

11.11.1.6 Motor vehicles and material handling equipment used to transport explosives shali be 
inspected prior fo use to determine that: 

1. 
2. 
3. 
4. 
5 .  

Fire extinguishers are filled and in good working order. 
Electrical wiring is in good condition and properly attached. 
Fuel tank and piping art secure and not l a .  
Brakes, steering, and other equipment are in good condition. 
The exhaust system is not exposed to accumulations of grease, oil, gasoline., or other 
fuels, and has ampie clearance from fuel lines and other combustible materials. 

No more than two persons shall ride in'a truck transporting explosivcs or ammunition, and no person 
shall be allowed to ride in the trailcrhd. Vehicles shall not be refueled when carrying explosives. 
Vehicles must be 100 ft from magazine or trailers containing explosives before refueling. All vehicles 
used for cranspomtion explosive materials will be cleaned of visible explosive contamination before 
releasing the vehicles for other duties. 

11.11.2 CWM 
If CWM or suspected CWM is mwuntcred, all work within 500 meters of the I w i o n  will cease, the 
area will be evacuated, and USAESCH will be notified. Two UXO specialists will maintain security 
on the item from an upwind location. The remainder of the field team will bc posted on all a m s  
rout= to ensure no unauthorized personnel enter thc site. This posture will k mainmined until 
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** relieved by proper military authority (inen, EOD Unit of U.S. Army Technical Escort Unit. ESE and 
OES will render assistance as requested by USAESCH. 

11.12 cor, D STRFS S 

The affects experienced by site pCrSOMC1 when working in cold environments depend on many 
environmental and personal factors, such as ambient air temperature, wind speed, duration of 
exposure, type of protective clothing and equipment worn, type of work conducted, level of physical: 
effort, and h d t h  starus of the worker. In cold environments, overexposure can cause significant 

stress on the M y ,  which can lead to serious and permanent injury. Cold may affect just the exposed 
body surfaces and cxtrunitits, or the deeper body tissues and the body core. The following 
paragraphs contain information about the most common cold stress disorders and their signs, 
symptoms, affects, and control techniques. 

11.12.1 COLD STRESS DISORDEW 
11.12.1.1 -em ion Foot or Trench F oot 

These two cold injuries occur as a result of exposure to cool or cold wcathtr and ptrsistcnt dampness 
or immersion in water. Immersion foot usually results from prolonged cxposwc when air 
temperatures are above freezing, whereas trench foot normafly occurs from shorter txposurc at 

ttmperarurcs near freezing. The symptoms for each disorder are similar and include tingling, itching, 
swelling, pain in some cases or numbness in others, lack of swtating, and blisters. 

11.12.1.2 -bite 
Frostbite occurs when water contained in the body tissues freezes. This usually occurs when 
temperatures are below freezing, but excessive wind tan result in frostbite even at ambient 
temperatures that are above freezing. Frostbite can occur from several types of cold exposure, s u a  
as: exposure of bare skin to cold and wind, exposure to extremely cold ambicnt temperatures, or skin 
contact with objects whose temperama are below freezing. The txtremitics are urmally affected frrst 
since they exptrienct reduced blood flow and heat loss. The tissue damage caused by frostbite can be 
suptrficial; near the surface of the skin; or extend to datpcr body tissuts, which a n  muse severe 
tissue damage. The skin may first have a prickly or tingting mation and later become numb with 
cold, and the a p p a n c e  may range from superftcial redness of the skin to white, hard, 
fiozcn-looking tissue. 

11.12.1.3 JImthermiq 
Hypothermia results when che M y  loses heat faster than it can produce it. When this occurs, the 
blood vessels in the skin and extremities constrict. reducing the flow of warm blood to thost areas, 
thereby reducing the rate of heat loss. This reduction in blood flow usually affects the peripheral 
txtrmitits first. Ears, fingers, and tots k g i n  to experience chilling, pain, and then numbness due to 
loss of blood flow and hat .  Shivering bcgins as the M y ' s  core temperature begins to drop, and the 

M y  usw the shivering to compmsate and create metablic htat. Shivering is often the first sign of 
hypothermia. The pain and numbness in the txtrtmitiw is an indication that the h a t  loss is 
increasing, and, when shivering becomes uncontrollable, the heat loss in the body core has become 
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1 .O F lELD tNVESTlGATlON EQUIPMENT PLAN 

1.1 The purpose of this field investigation equipment plan is to provide 

information of types and sources of equipment that will be required to 

complete the field investigation activities. 

1.2 The field investigation activities for this EE/CA project will include 

conventional OEIUXO geophysical survey methods, OElUXO excavation and 

removal as necessary, and OElUXO hsndlingldisposal procedures. OElUXO 

sampling will be combined with surrounding sampling site features to 

produce sampling site maps depicting the information and data collected a t  

each sampling site. These methods and procedures are detailed in Section 

3.0 of the Work Plan. 

1.3 All personnel will follow at all times the OElUXO Operations Plan and 

Site Safety and Health Plan procedures outlined in the referenced Work Plan 

sections and appendices, unless the procedures are modified and agreed t o  

by ESE and EOD subcontractor and approved in writing by the USAESCH 

representative. All equipment provided for field investigation activities for 

this project will be in strict accordance with these plans, in order to assure 

the safety of field personnel a t  alt times. Personal protective equipment 

(PPE) is specified in the Site Safety and Health Plan rather than in this 

appendix. 

1.4 If CWM materials are discovered during these field investigation 

activities, all work will cease, the site will be rendered safe using approved 

SSHP procedures, and the USAESCH representative will be contacted for 

further instructions. For that reason, this equipment plan does not specify 

equipment for CW M-type field investigation activities. 
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2.0 GEOPHYSICAL SENSOR SURVEY UNITS 

2.1 GENERAL 

The geophysical sensor surveys conducted at the EElCA sampling sites will 

use a manual sensor survey system known as "mag and flag." This system 

consists of the use of an appropriate portable field magnetometer in a field 

sweep mode, following surveyed 5-ft wide lanes to thoroughly cover the 

sampling site layout. 

2.2 GEO PHYSICAL EQUIPME NT REQUIREMENTS 

During the implementation of an EElCA investigation, a statistically 

significant number of the total anomalies detected wilt be excavated, The 

purpose of the EElCA sampling is not to remove all ordnance items from the 

grid site. Therefore, there is no reduction of liability implied. With this in 

mind, standard detection equipment that will be easy t o  use on all grid site 

conditions encountered during an investigation with the reliability required 

for EElCA sampling will be evaluated for use. The geophysical equipment 

selected for use at an E E K A  site must be able t o  detect most anomalies 

found at the site to a depth of 3 ft. The data obtained during this 

investigation are to be used for statistical purposes only. 

2.2.1 GEOPHYSICAL EQUIPMENT EVALUATION 

ESE reviewed current geophysical technologies to determine the type of 

equipment that will meet the requirements of ability t o  detect individual 

anomalies, reliability, portability (easy to handle through trees and shrubs), 

and cost. After review of available geophysical methods, ESE has selected 

the use of a hand-held magnetometer at Former Camp Croft. 

2.2.1,l Several hand-held magnetometers were evaluated based on 
portability, weight, reliability, and cost. These include the Schonstedt 

GA-72, Schonstedt GA-52, Magnatrac 102, and the Foerster MK26. 

PIFUDSICROFT3tWPAPPF 
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2.2. .2 Portability is important due t o  the difficult terrain and location of 

most of the sites. The selected magnetometer must be easily manipulated in 

areas of brush, vines, and between trees. The instrument must be easy to 

carry through hilly terrain. The length of the instrument is important as an 

instrument too long will be difficult to operate in the forested areas, and a 

shorter length would require shorter lane widths. 

2.2.1.3 The weight is an important criteria as heavier pieces of equipment 

will generate more strain on the operator and make it difficult for him to 

operate the equipment efficiently without rest or replacement. Therefore, 

the weight will decrease the productivity during the geophysical survey task. 

2.2.1.4 The equipment must he reliable and rugged enough to perform in 

field conditions, and be able t o  detect OE buried up to 3 ft deep. 

2.2.1.5 The cost is being evaluated based on the manufacturer price. ESE 

has contacted the manufacturers of the analyzed equipment for retail pricing 

It is assumed that the rental rate of each piece of equipment will be directly 

related to the retail price. r' 

2.2.1.6 The analyses are presented in Table 2-1. As a result, ESE has 

chosen the Schonstedt GA-52C, the Schonstedt GA-72C, or the Magnatrac 

102 for the geophysical survey. OES selected to use a Schonstedt GA-72C 

as the primary geophysical instrument. This unit has been used in the 

industry for many years and has been proven reliable at the Former Camp 

Croft site during previous investigations. During the former EElCA 

investigation at  the Former Camp Croft site, all the anomalies from every 

seventh lane were entirely excavated. No anomalies were missed. 
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Table 2-1. Magnetometer Analysis 

I Instrument I Reliability 

Schonstedt GA- Previously used on sites 
52Cd to find items buried 

f 2-ft depth. 
See CEHNC for test 
dataldept h analysis. 

Schonstedt GA- Previously used on sites 
72Cd to find items buried 

s 2-ft depth. 

Magnatrac I02 See CEHNC for test I I data/depth analysis. 

Foerster 
MK-26' 

See CEHNC for test 
dataldepth analysis. 
Extremely reliable. 

Portability 1 Weight 

Length-42.6 inches 3.0 Ibs I 
Length-34.5 inches 2.5 Ibs 

Length-42 inches 3.0 Ibs 

Probe-30.8 inches 13.5 Ibs 
Hand le- 57.7 
inches 

Cost ' 
8795 

$895 

8550 

.- 

$16,515 

Foerster Ferrix L configuration is evaluated. 
*Due to probe and handle configuration, the Foerster is cumbersome in forested 
terrain. 
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