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1.0 INTRODUCTION 

1.1 PROJECT AUTHORIZATION 

Parsons Engineering Science, Inc. (Parsons ES) received Contract 
No. DACA87-92-D-0018, Delivery Order No. 0009, from the Corps of Engineers, 
Huntsville Center (CEHNC), to conduct an Engineering Design at Ordnance Operable 
Unit (OOU)6 at the former Camp Croft Army Training Facility (CCATF), Spartanburg, 
South Carolina (Figure 1.1). The Engineering Design will be conducted in accordance 
with the National Contingency Plan (NCP), related Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) or Superfund guidance, the 
Defense Environmental Restoration Program (DEW) for Formerly Used Defense Sites 
(FUDS), and relevant U.S. Army regulations and guidance for ordnance and explosives 
(OE) programs. 

1.2 PURPOSE AND SCOPE 
1.2.1 The purpose of the Engineering Design is to select removal actions 

necessary to reduce public safety risk associated with OE/unexploded ordnance (UXO) at 
OOU6. The purpose of this Engineering Design project is to determine the most 
appropriate response action to address any OE risk at OOU6 and to prepare a design 
package for follow on remedial action where warranted. 

2.2.2 This Work Plan (WP) details the OE remedial activities as stipulated in 
the CEHNC Statement of Work (SOW) for Delivery Order No. 0009 (see Appendix A). 
The Engineering Design will focus on conventional OE/UXO risks requiring 
non-time-critical removal actions (NTCRAs) within the boundaries of the OOU6. The 
objective of this WP is to present the site background, objectives, procedures, personnel, 
and equipment to be used for the Engineering Design activities. During the Engineering 
Design, site characterization efforts involving sampling and data collection will be 
conducted to determine or classify those portions of the site that are contaminated or 
potentially contaminated with OE/UXO and to estimate the type and density of OE/UXO 
contamination. 

1.2.3 This Work Plan describes the major components of the work that will be 

Review historical data, including the Archives Search Report (ASR), 
Supplemental Archive Search Report (SASR), Supplemental Engineering 
Report, and other data that may be provided by the CEHNC; 

Visual inspection of the site, and collecting any additional relevant data that 
may be locally available; 

conducted to complete the Engineering Design for OOU6, which include the following: 
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Preparing a WP (this document) for the field investigation that specifically 
includes the following subplans: an OE/UXO Operational Plan and a 
DemolitiodDisposal Standard Operating Procedure (SOP); Site Safety and 
Health Plan ( S S H P ) ;  Equipment Plan (EP); Location Survey and Mapping Plan; 
Environmental Resources Protection Plan (ERPP); Quality Control (QC) plan; 
Work, Data, and Cost Management Plan; Technical and Management Plan 
(TMP); Regulatory Compliance Plan (RCP); Subcontractor Management Plan; 
Scrap Waste Disposal Plan; and a geophysical investigation plan; 

Perform location surveys and mapping of the site; 

Perform a geophysical investigation; 

Perform intrusive investigation; 

Determine the presence or absence of OE contamination, and the disposal of any 
conventional OE encountered; 

Safety Risk Assessment (SRA) using OECert model; 

Provide technical support to the government for meetings; and 

Provide project management. 

1.3 WP ORGANIZATION 

A 
1.3.1 This WP is organized to provide each of the required plan components in 

the SOW. Each of the required plan components are included or incorporated in the 
Sections and Appendices outlined in Table 1.1. This WP adheres to the general format 
of the EE/CA work plan approved for CCAFT by CEHNC. 

1.3.2 Other required plans that are not identified in Table 1.1 are incorporated 
into the Work Plan as described in this section. Components of the Location Survey and 
Mapping Plan are described in Section 3.3.3, 3.5.1, and 3.5.2. Specific elements of the 
Work, Data, and Cost Management Plan are discussed in Section 3.4. The Technical and 
Management Plan is described in Section 3.1. Components of Subcontract Management 
Plan are described in Section 3.1.5. Specific task pertaining to Scrap Waste Disposal 
Plan is described in Section 3.5.1 1. 
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Table 1.1 Format and Content of the Engineering Design Work Plan for OOU6 

Section Content 

Section 1 

Section 2 

Section 3 
Section 4 

Section 5 

Section 6 
Section 7 

Section 8 

Appendix A 

Appendix B 
Appendix C 

Appendix D 

Appendix E 

Appendix F 

Appendix G 
Appendix H 
Appendix I 

Appendix J 

htroduction 
Site Description and Previous Investigations 

Project Plan 
Project Quality Assurance and Quality Control Plan 

Safety Procedures 

Public Affairs 

OE-UXO Operational Plan 

Environmental Resources Protection Plan (ERPP) 
Statement of Work 

Project Schedule 
Explosives Safety Precautions 

Parsons ES Site Safety and Health Plan 

Subcontractor (UXB) Site-Specific Safety and Health 
Plan 

Demolition/Disposal SOPS 
Field Investigation Equipment Plan 

ERPP 

Regulatory Compliance Plan (RCP) 

Key Project Personnel Resumes 
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2.0 SITE DESCRIPTION AND PREVIOUS INVESTIGATIONS 

2.1 PROJECT LOCATION 

The former CCATF, consisting of approximately 19,000 acres, is located south of 
Spartanburg, Spartanburg County, South Carolina. Figure 1.1 shows the location of the 
study area, Ordnance Operable Unit 6 is located east of the State Park. Figure 2.1 shows 
the boundaries and major features of the former CCATF, Croft State Park and OOU6. 

2.2 CCATF AND SITE DESCRIPTION 

2.2.1 Camp Croft was established in January 1941 as an army training facility. 
The camp consisted of two general areas: a series of training, f i n g ,  and impact ranges 
(approximately 16,929 acres), and a troop housing (cantonment) area with attached 
administrative quarters (approximately 167 acres). The firing ranges at the former 
CCATF consisted of pistol, rifle, machine gun, mortar, anti-aircraft, and anti-tank ranges. 
OE/UXO that may be encountered at the former CCATF include: .3O-caliber (cal) and 
SO-cal small arms; 105 mm artillery shells; 20-millimeter (mm) hand and rifle smoke, 
tear gas, and incendiary grenades; 60- and 81-mm high explosive (HE), practice, smoke, 
tear gas, and illumination mortar rounds; and 2.36-inch high explosive anti-tank (HEAT), 
smoke, incendiary, and practice rockets. The former CCATF also contained a gas 
chambedgas obstacle course area (approximately 199 acres) where realistic chemical 
warfare training was conducted. 

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

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

h 
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2.3 PREVIOUS OE/UXO INVESTIGATIONS 

2.3.1 1984 Site Survey of Former CCATF 

m 

In 1984, the Charleston District conducted a site survey of the former CCATF. This 
study concluded that the "potential for unexploded and dangerous bombs, shells, rockets, 
mines and charges either upon or below the surface" could be found at the former 
CCATF. 

2.3.2 1991 Preliminary Assessment 
In 1991, the U.S. Army Corps of Engineers (USACE), Charleston District conducted 

a Preliminary Assessment Study of this site. This study determined that the site was 
eligible for further investigation under the DEW for FUDS. This study also determined 
that the site contains several locations where drums were placed inside wells during the 
closure procedures conducted at the site. The report generated by this assessment did not 
indicate the presence of soil or groundwater contamination due to medical, ordnance, or 
chemical weapons. 

2.3.3 1994 OE ASR 
In 1994, the USACE, Rock Island District conducted a site inspection and archives 

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

2.3.4 1994-1995 TCRA 
2.3.4.1 In 1994 and 1995, Human Factors Applications, Inc. (HFA) performed a 

Time Critical Removal Action (TCRA) at the former CCATF. The TCRA was 
conducted over a 30 acre area, currently owned by Dr. Lowry. The areas to be cleared 
included access roads into and out of the site and a work area where asphalt equipment 
recycling equipment was to be installed. Future development areas proposed by Dr. 
Lowry (for example, Phase I and I1 landfill areas, see Section 2.4) were also included. 
Figure 2.2 presents the locations of the TCRA gids. 

2.3.4.2 The objective of the TCRA was to remove surface and subsurface OE to a 
depth of four feet within the work areas and to conduct geophysical mapping of the 
planned site. HFA established grids in the work areas and performed magnetometry 
searches using Schonstedt GA52/72 magnetometers. The following table provides a list 
of the ordnance recovered during the TCRA: 
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I Date Description Grid 

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

Oct. 18, 1994 

Nov. 17,1994 

Nov. 17,1994 

Nov. 17,1994 

2.3.5 1995-1996 EEEA 
2.3.5.1 In 1995 and 1996, Environmental Science and Engineering, Inc. (ESE) 

performed an EE/CA at the former CCATF (ESE, 1996a). The purpose of this EE/CA 
was to analyze removal alternatives to reduce the risk of public exposure to OE/UXO at 
sites previously identified in the 1994 ASR (USACE, 1994). The EE/CA addressed nine 
ordnance operable units (OOUs) where OE/UXO was either previously confirmed or 
suspected. Six OOUs were within Croft State Park. The remaining three OOUs were 
private property sites located outside the park but within the former CCATF boundary. 

- 

Live 105mm with M48 fuse A13 

60mm HE with fuse B30 

60mm HE with fuse B15 

155mm Burster Tube B 14 

2.3.5.2 ESE was directed by Corps of Engineers Huntsville Center (CEHNC) to 
investigate four areas within the boundaries of OOU6, including the planned “compost 
B” area, the “poppy field”, the proposed location of “landfill No. 2”, and one unnamed 
area. These areas were designated as Grids 61,62, 88, and 87, respectively. Grids 61 and 
62 were investigated on October 28 and 29, 1994, and Grids 87 and 88 were investigated 
January 17 through 23,1995. Figure 2.2 presents the locations of the EE/CA grids. 

2.3.5.3 The investigation of Grids 61 and 62 consisted only of magnetometer 
surveys and recording of anomalies. No intrusive operations were conducted. However, 
investigation of Grids 87 and 88 included both magnetometer surveys and intrusive 
operations. Significant UXO findings included one 8 1mm illumination round, five 105 
rnm projectile rounds, and numerous fragments in Grid 87. No UXO was found in Grid 
88. All recovered UXO was detonated in place by qualified UXO personnel. 

2.3.5.4 Table 2.1 summarizes the configuration, sampling methodology, 
anomalies recorded, anomalies investigated, and OE findings for each grid within OOU6. 
QuantiTech performed a safety risk assessment for the EE/CA for OOU6 and estimated a 
maximum UXO density of 1.3 1 per acre for OOU6 and a probability of exposure of zero 
to 1/2 per activity per visit. 

- 
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Table 2.1 
OELJXO Findings at OOU6, EE/CA Effort 

Configuration 
(fi) Grid 

Anomalies 
Sampling Recorded/ OE/UXO Findings 
Method Investigated (quantity in parentheses) 

~ ~ 

Linear 

Linear 

Rectangular 

Irregular 

I Ordnance Operable Unit 6 

none 37210 none 

none 70910 none 

other 218/218 105mm smoke canisters (9), 
60mm (4) and 81mm (7), 
motar parts, fragments 

other 42/42 fragments 

61 

62 

87 

88 
Source: ESE, 1996 
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2.3.6 1995-1996 Evaluation and Mapping 
2.3.6.1 In 1995-1996, ESE obtained an orthophotograph and prepared a 

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

- 

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

2.3.7 1996 Supplemental Archive Search Report (SASR) 

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

Searches of national, regional, and local archives; 

Searches of databases including the Department of Defense database-Defense 
Technical Information Center (DTIC), Lexis, and Nexis; 

- 

0 Placement of notices in national and local publications; 

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

Onsite interviews with the local populace; 

Hosted a Public Open House near the former CCATF; and 

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

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

2.3.8 1996 Supplemental Engineering Report 
In October and November 1995, ESE performed a site reconnaissance of each of the 

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

Q 
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2.4 

The purpose of the site visit was: 

1996 SITE VISIT AND RECORD SEARCHREVIEW 

During the period of August 28 and 29, 1996 a site visit was conducted at OOU6. 

To visually inspect, photograph, and videotape existing development at OOU6; 

Review the CEHNC scope of work; 

Discuss site logistics, environmental concerns, endangered species, and wetlands 
issues with the CEHNC and site owner; 

Gather recorded documentation of planned development for the site; 

Establish contacts with local agencies and collect applicable information; and 

Locate the local hospital and fire department and other emergency contacts. 

0 

0 

0 

2.4.1 Exis ti ng Development 

OOU6 encompasses all of the property owned by Dr. W. Brownlee Lowry 
(MD) and portions of properties owned by J. Larry Faulkenberry & Almond Forest 
Products, Inc., Robert E. Lee, Dr. Glenn L. Scott (MD), Neil Robinette, Timothy M. 
Chastain, Margie F. Purser, and Milliken & Co. Figure 2.3 provides a property boundary 
map showing the properties located within OOU6. 

2.4.1.1 

2.4.1.2 On August 28, 1996 OOU6 was found to be heavily vegetated, except in 
the areas of development on Dr. Lowry’s property, such as the Phase I landfill; compost 
area; site pond; front gate area; roads; magazine storage area; and isolated clearings. 
Figure 2.4 provides a development map showing existing development in the area of 
OOU6. 

2.4.1.3 The Phase I landfill area (footprint is approximately 3 acres), located in 
the center of Dr. Lowry’s property, is currently in the process of being filled with Class I 
industrial waste and demolition debris. According to Dr. Lowry, the Phase I landfill area 
will cover an area of approximately 3 acres at completion. In addition, Dr. Lowry stated 
that once the Phase I landfill area is filled, his landfill operation will move into the area 
of the site known as the Phase 11 landfill. The Phase IT landfill operation will be located 
on the east side of the property. Dr. Lowry stated his future plans are to fill the Phase Il 
landfill area and move westward towards the Phase I landfill in subsequent phases. 

2.4.1.4 A compost area (Compost Site A) is located south of the Phase I landfill 
area. Dr. Lowry stated that his plans are to expand the compost operations within the 
immediate area. In addition, Dr. Lowry plans on building another compost facility east 
of Compost Site A. 

2.4.1.5 A site pond is currently under development in the area immediately 
southwest of the Phase T landfill. The construction is expected to disturb approximately 
5 acres of land. 

2-8 
1:\7304 14\wPWP-NEW.WW6 







c 

h 

2.4.1.6 Dr. Lowry stated that a storage barn is planned to be located next to the 
magazine storage area. During the site visit, clearing activities were noted to have 
already begun. 

2.4.1.7 Pine farm areas are located throughout several areas on Dr. Lowry’s 
property. These pine farm areas are generally located near the landfill and composting 
areas. 

2.4.1.8 Based on a visual inspection of OOU6, it appeared that there is no existing 
development on the adjacent properties within OOU6, except for some additional pine 
farms located south of Dr. Lowry’s property. 

2.4.2 Proposed Development 
2.4.2.1 On August 29, 1996 Parsons ES visited the Spartanburg County Planning 

Department regarding the planned development of OOU6. Discussions were conducted 
with Mr. Dale Harvey, Department Manager. Mr. Harvey stated that his department 
issued the permits for the landfill and compost activities at Dr. Lowry’s property. 
Parsons ES received a copy of the compost facility, Class I landfill, and the 
construction/demolition debris permits, issued in April 1994. 

2.4.2.2 Mr. Harvey provided Parsons ES with a copy of the development plans 
for Dr. Lowry’s property. These plans indicated a minimum of four landfill expansions 
(phases) which are shown to progress from the Phase I1 area westward towards the Phase 
I area. The Phase I landfill will cover an area of 3.1 acres and the Phase 11 landfill will 
cover an area of 4.2 acres. Two additional phases (Phase III and IV) are shown on the 
development drawings as possible expansion areas. 

2.4.2.3 The development plans provided locations of the compost areas (Compost 
Sites A and Bj. Compost Site A is shown covering an area of 3 acres and Compost Site 
B is shown covering an area of 4.6 acres. During the site visit, it was noted that Compost 
Site A has been constructed and is currently in operation. 

2.4.2.4 The development plans also provided cross-sections and details with 
locations of proposed roads, diversion dikes, sediment basins, and an equipment shelter. 
During the site visit, it was noted that some of the site access roads have been completed. 

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

2.4.2.6 Mr. Harvey was unaware of the construction of the site pond on Dr. 
Lowry’s property. There was no indication of any existing grading permit on file for the 
site pond. 
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2.4.2.7 Proposed development on adjacent properties has not been determined, 
but will be investigated prior to the beginning of site characterization work. Figure 2.4 
provides a development map that includes proposed development in the area of OOU6. 
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3.0 PROJECT PLAN 

P 

3.1 PROJECT TECHNICAL AND AND COST MANAGEMENT PLAN 
The Project Technical and Management Plan defines the project objectives, 

identifies key personnel and their responsibilities, defines project communications and 
reporting requirements, and outlines a schedule for implementing the project. 

3.1.1 Project Objectives 
The objective of this report is to perform an Engineering Design for OOU6. To 

accomplish the objective, Site characterization including OE/UXO sampling and 
excavation and removal of any OENXO discovered during the sampling efforts will be 
conducted within OOU6 boundaries. Sufficient information will be collected to prepare 
a design package that recommends areas/sectors to be remediated and depths of 
remediation. 

3.1.2 Project Organization 
The project team consists of the USACE, Charleston District life cycle manager, the 

CEHNC technical manager, and the Parsons Engineering Science team. Figure 3.1 is a 
project organization chart showing key personnel and project organization details. 

3.1.3 Technical Team Members 

including public relations at the site. 
management at the site. 

3.1.3.1 CESAC is the overall project manager of the day-to-day activities? 
CEHNC is responsible for the technical 

3.1.3.2 Parsons ES. Parsons ES will provide overall engineering support and 
services for this project. Parsons ES will provide personnel to perform the geophysical 
survey of OOU6. Parsons ES will also provide the GIs services including incorporation 
of the survey data, geophysical investigation data, and intrusive investigation data. 
Parsons ES is under contract to CEHNC, whose project manager directs all work to be 
performed by Parsons ES and its subcontractors. CEHNC will provide existing GIs- 
CADD maps (aerial photography and planimetric mapping of the CCATF) in electronic 
format. Parsons ES will derive site specific GIS information for QOU6 from these maps. 

3.1.3.3 UXB International, Inc. (UXB) will perform surface survey of the selected 
grid location, grid brush location, and perform intrusive investigations on anomalies 
identified during the geophysical survey performed by Parsons ES. UXB is under 
contract to Parsons ES. 

3.1.3.4 QuantiTech will provide all risk assessment modeling using the 
government furnished OE-Cert. QuantiTech is under contract to Parsons ES. 
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3.1.4 Project Personnel 

3.1.4.1 Project Manager 

3.1.4.1.1 The Parsons ES project manager is responsible for communicating with 
CEHNC through the project manager, including all directions received from managing 
all aspects of the project, overseeing the overall performance of all individuals on the 
project team, coordinating all contract and subcontract work, and resolving problems. 
The project manager is also responsible for controlling the contractual cost and schedule 
targets. The project manager will coordinate the implementation of Site characterization 
activities, and implementation of the design effort including preparation of an executive 
summary and design package for OOU6. 

3.1.4.1.2 The project manager will interface directly with subcontractor project 
managers to keep subcontractor teams advised of scope of work, schedule, and budgets. 
The project manager is also responsible for ensuring that the subcontractor costs are 
within budget and schedule commitments are achieved. 

3.1.4.2 Site Manager 

The Parsons ES site manager is responsible for managing and executing project field 
operations. Daily duties will include scheduling and including a daily tailgate safety 
meeting, scheduling and coordinating subcontractor field team activities, and submitting 
a daily activities report to the Parsons ES project manager. Site manager duties will also 
include enforcing compliance with the SSHP and general daily field operating 
procedures. The site manager will also be responsible for monitoring the execution of 
project field activities by subcontractors. The site manager will report all QC failures and 
corrective actions to the project manager and quality assurance (QA) manager. 

3.1.4.3 Site Administrator 

The site administrator will be responsible for tracking and reporting daily field 
financial and schedule activities. The site administrator will report daily activities 
directly to the Parsons ES project manager and site manager. Additional site 
administrator duties will include inventorying and ordering field equipment and 
expendable items, staff logistics, daily report preparation (including compilation of data 
acquired on a daily basis) , and daily contact and status update reports to the Parsons ES 
project manager. 

3.1.4.4 QA Manager 

following: 
The QA manager is independent of the project team and is responsible for the 

Reviewing all quality assurance/quality control (QA/QC> procedures to be used 
in the project. 

Reviewing subcontractor system audits and QC procedures to ensure 
compliance with the project QC guidelines in the WP. 
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Performing a quality review to ensure the quality of deliverables from the 
project team to CEHNC. 

Interaction and communication with subcontractor and CEHNC QA personnel. 

3.1.5 Subcontractor Management 
All other team 

members, UXB and QuantiTech, will report to Parsons ES. Subcontractors will provide 
any and all supplies, equipment, and personnel necessary to perform the surveys and 
other field work outlined in this work plan. Rior to initiating field work, the 
subcontractors will provide Parsons ES with a work duty chart outlining the 
responsibility of each team member. The subcontractors will also provide a Field 
Supervisor that will act as a point of contact on the job site. A Site Specific Health and 
Safety (SSHP) plan is required by the subcontractors who will be performing work in the 
field. 

3.1.5.1 Parsons ES is the prime contractor on this project. 

3.1.5.2 Parsons ES anticipates using two subcontractors to complete this project 
successfully. Survey of grids, QC of the geophysical surveys, excavation of geophysical 
anomalies, and UXO venting/destruction and disposal will be performed by UXB. A 
second subcontractor, QuantiTech, will provide OE risk assessment services. 

3.1.5.3 Daily supervision of subcontractor field activity will be the responsibility 
of the Parsons ES site manager, with the Parsons ES project manager providing overall 
supervision. Subcontractors will adhere to all applicable safety and health and QC 
requirements. The project SSHP is appended to this WP (Appendix D) and specifies 
individual requirements for OEAJXO safety and health referenced in the SOW and other 
CEHNC health and safety requirements. 

3.1.6 UXO Personnel Qualifications 
UXO personnel required for this project will include EOD-qualified UXO 

supervisors and specialists, all of whom possess a minimum of 3 years of relevant U.S. 
military EOD experience. Non-UXO qualified personnel will not perform any handling 
of OEAJXO at any time or under any conditions. Any additional personnel who may be 
assigned to the project field team will meet the qualifications required in the SOW. 

3.1.7 UXO Subcontractor Personnel 

personnel assigned to the project team. 
The following paragraphs describe the specific responsibilities of UXO subcontract 

3.1.7.1 UXO Project Manager 

The UXO project manager is responsible for communication with and execution of 
all instructions received from the Parsons ES project manager, managing all UXO 
subcontract requirements of the project, overseeing the performance of all individuals on 
the UXO project team, coordinating contract work, and overseeing UXO-specific task 
identification and resolutions. The UXO project manager is also responsible for 
achieving the subcontract cost and schedule requirements. The UXO project manager 

3-4 
I:\730414\wp\wp-NEW.WW6 



Jg. will coordinate the preparation of detailed work order specifications and schedules as 
required by the Parsons ES project manager. The UXO manager will also schedule field 
efforts, identify the UXO technical and site personnel to accomplish the specific tasks as 
defined in the WP, implement project quality and safety procedures, and direct UXO 
personnel to achieve successful and timely completion of the WP tasks. The UXO project 
manager will interface directly with the Parsons ES project manager to keep him advised 
of progress and to promptly implement approved and authorized changes to ongoing 
work orders, as necessary. 

3.1.7.2 Senior UXO Supervisor 

The Senior UXO Supervisor is UXB’s most senior UXO-qualified on-site 
representative. The Senior UXO Supervisor will monitor all aspects of the field project, 
including subcontractor site activities, to ensure efficient performance of the approved 
WP and SSHP. The Senior UXO Supervisor has the authority to temporarily stop work 
to correct safety deficiencies. The Senior UXO Sepervisor makes daily progress reports 
to the Contract Project Manager (CPM) and is also responsible for monitoring on-site 
project expenditures, finances, and equipment use and maintenance. Internally, the 
Senior UXO Supervisor reports directly to the Project Manager. The Senior UXO 
Supervisor meets the USACE requirements as a graduate of the U.S. Naval School of 
Explosive Ordnance Disposal; 40-hour and 8-hour Hazardous Waste Site Worker; 
Supervisor courses in accordance with 29 CFR 1910.120; and has at least 15 years of 
EOD experience, 10 of which have been in supervisory EOD positions. Three years of 
documented UXO contractor experience may be substituted for 3 years of active duty 
EOD experience. The Senior UXO Supervisor is directly responsible for: 

- 

Project site work; 

Coordination with subcontractor activitieslwork on-site; 

Compliance with all safety and work related SOPS, including the SSHP; 

Meeting schedule time lines and budgetary control amounts; 

Compliance with all federal and state regulations; 

Coordination with the Site Safety Officer to ensure all site safety considerations 
are enforced; and 

Equipment and on-site vehicles. 

3.1.7.3 UXO Site Safety Officer 
The UXB Site Safety Officer reports to the CPM and UXB’s Quality 

Control/Compliance Officer. The Site Safety Officer meets the same requirements as the 
UXO Supervisor and is responsible for the following: 

Coordinating and observing site operations; 

Enforcing the project SSHP (a copy will be provided in the office trailer); 

Enforcing the Accident Prevention Plan (The APP will be located in the office 
trailer); 
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3.1.7.4 

Explosive safety; 

Fire prevention; 

Industrial safety; 

Conducting daily safety audits and assures equipment calibrations are 
accomplished in accordance with factory specifications; 

Environmental safety; 

Chemical material surety and safety; 

UXB Site Employee Medical Monitoring Program; 

Daily safety briefings; 

Visitor access and entry control to the project site; 

Coordinating with local emergency response agencies; 

Complying with CFR, OSHA, and COE safety protocols; 

Complying with specific state and local ordinances, as required; 

Daily inspection of emergency equipment; 

Maintaining the site emergency vehicle and supplies; and 

Monitoring activities, reports, and document deviations from established 
procedures. 

UXO Supervisor 

The UXO Supervisor takes daily direction from and reports directly to the Senior 
UXO Supervisor. The UXO Supervisor directs the action of an OE team in accordance 
with the approved WP and the daily verbal direction of the Senior UXO Supervisor. The 
UXO Supervisor maintains continuous communication with the Senior UXO Supervisor 
during the performance of OE operations and has the authority to temporarily stop the 
performance of work to resolve and correct and unsafe condition. The UXO Supervisor 
is a graduate of the U.S. Naval Explosive Ordnance Disposal School, 40-hour and 8-hour 
Hazardous Waste Site Worker, and Site Supervisor courses in accordance with 29 CFR 
1910.120; the UXO Supervisor has at least 10 years EOD/UXO experience, 3 years of 
which must be active duty military EOD experience. He may also serve concurrently as 
the Site Safety Officer. Dutiesh-esponsibilities include: 

Supervision of the direct OE field operations for assigned tasks; 

Taskheam compliance with all safety and work related SOPS, including SSHP; 

Meeting schedules on task/team time lines and budgetary control amounts; 

Coordination with the Site Safety Officer to ensure that all site safety 
considerations are enforced; 

TasWtearn assigned equipment and vehicles; and 

Supervision of assigned personnel. 
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3.1.7.5 Quality Control Specialist 

UXB’s Quality Control Specialist (QCS) monitors a project’s performance in 
accordance with safety protocols and technical compliance. The QCS is responsible for 
the oversight and implementation of the UXB QC Program. The QCS coordinates with 
the CPM and assists him during the development of worWsafety plans, site remediation, 
and reporting. The CPM monitors each contract milestone to ensure contract 
deliverables are in accordance with contract disciplines, standards and UXB corporate 
policies. The QCS provides guidance, as required, and performs scheduled reviews of 
documentation (QC reports, field progress reports, and technical findings). The QCS 
ultimately reports directly to CPM and the Corporate Quality ControVCompliance 
Officer, thereby assuring QC reporting responsiblities on the CPM, the Project 
Management Team Coordinator, as well as other staff and officer positions. UXB has 
structured this position to assure that UXB’s Senior Management is informed of any 
problems or situations which may affect safety, quality, manner, or style of work 
performed by UXB. The QCS is directed to work with and coordinate all activities with 
the client’s QA. The QCS shall have the same minimum prerequisite experience 
requirements as the UXO Supervisor. 

3.1.7.6 UXO Specialist 
Under the direct supervision of the UXO Supervisor, the UXO Specialist is 

responsible for the safe and efficient performance of OE field operations, including the 
location, identification, removal and diposal of UXO in accordance with the approved 
WP and SSHP. The UXO Specialist is authorized to temporarily stop the performance of 
work to immediately alert the UXO Supervisor of an unsafe condition. Internally, the 
UXO Specialist reports to the UXO Supervisor. The UXO Specialist is a graduate of the 
U.S. Naval School of Explosive Ordnance Disposal and a 40-hour Hazardous Waste Site 
Worker course, in accordance with 29 CFR 1910.120. The UXO Specialist has more 
than 3 years of active duty military EOD experience, or was an UXO Assistant with at 
least 5 years documented military EOD and contractor UXO experience. 

3.1.8 Logistics 
3.1.8.1 Logistics. Parsons ES will establish a field office (trailer) at OOU6 for 

use by the site manager, field team and the UXO subcontractor. In addition, storage 
space for securing equipment and field supplies will be provided by Parsons ES. Parsons 
ES will establish a calibration strip for daily equipment calibrations. 
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3.1.8.2 Job site considerations. Parsons ES and all subcontractors must conform 
to job site security requirements and other safety requirements concerning site 
operations. Parsons ES will coordinate field operations with Dr. Lowry to avoid 
disruption of site activities. 

3.1.9 Project Communication and Reports 

All aspects of importance to the administration of the contract must be 
substantiated by permanent records, such as written correspondence, notes, and 
photographs. It is essential to summarize important nonwritten communications with 
notes covering conferences, telephone calls, and discussions, giving the date, location, 
parties involved, and important aspects discussed. Written correspondence is the most 
deliberate, as well as the most important, of the three general types of contractual 
communication (i.e., person to person, telephone calls, and written correspondence). All 
incoming correspondence from the Corps that requires a reply must be responded to 
within 5 working days in one of the following ways: 

3.1.9.1 

Reply in full; 

Acknowledgment of receipt. 

Interim reply (stating date by which full answer can be expected); and 

3.1.9.2 The following communications will be documented in a chronological 
communications log maintained by the Parsons ES project manager: 

Each and every occasion that OE/UXO is encountered; 

When work is stopped for safety reasons; 

Health and safety violations; and 

Personnel changes and reason for changes. 

3.1.9.3 Office Hours/Holidays. The staff will work 7:30 a.m. to 4:30 p.m. 
Monday-Friday, except Parsons ES-observed holidays. Typically, CEHNC would not 
have any field work in progress during the week before the Christmas Holidays. the 
current schedule indicates the field work would occur through December 20. Therefore, 
CEHNC will make necessary plans to accommodate this work. The subcontractors will 
schedule personnel to provide adequate coverage of their operations. Such scheduling 
will provide for a 40-hour work week. Work may be scheduled other than these times to 
accommodate work in areas where site operations are heavy during the weekdays (for 
example, landfill operations). 

3.1.10 The Organization, Name and Addresses 
Key technical contacts on this Delivery Order No. 0009 are provided in Table 3.1. 
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Table 3.1 
Key Technical Contacts 

Engineering Design - Ordnance Operable Unit (OOU)6 
Spartanburg, South Carolina 

Organization Name Telep hone/FAX 

US Army Engineering 
Charleston District 

334 Meeting Street 
PO Box 919 
Charleston, SC 29402-09 19 
US Army Engineer Center 
Huntsville 

4820 University Square 
Huntsville. AL 35816-1822 

Parsons Engineering Science 
57 Executive Park South NE 
Suite 500 
Atlanta, GA 30329 

Parsons Engineering Science 
10521 Rosehaven Street 
Fairfax, VA 22030 

UXB International, Inc. 
21641 Bedumeade Circle 
Ashburn, VA 2201 1 

QuantiTech 
6703 Odyssey Drive 
Suite 304 
Huntsville, AL 35806 

CES AC-EN-PR 

CEHNC-OE-DG 

Mr. Wayne Bogan 
Project Manager 

Ms. Patti Berry 
Project Manager 

Mr. Ola Awosika 
Project Manager 

Mr. Robert Menke 
Technical Director 

Mr. Frank Johnson 

Mr. Dale Bugbee 

(803) 727-4366 
(803) 7274260 (FAX) 

(205) 895-1525 
(205) 895-1378 (FAX) 

(404) 235-2371 
(404) 235-2500 (FAX) 

(703) 21 8-6288 
(703) 591-1305 (FAX) 

(703) 724-9600 
(703) 724-3528 (FAX) 

(205) 922-9650 
(205) 922-9655 (FAX) 

3.1.11 Project Work Schedule 

3.1.11.1 The project schedule was initiated with the Notice to Proceed date of 
September 30, 1996, and ends with the technical completion of the Final Design package 
on July 22, 1997. The period of performance of the overall project ends August 22, 
1997. The present overall schedule is presented chronologically with major milestones in 
Appendix B to this WP. 

3.1.11.2 A milestone that could potentially alter this schedule is the receipt of 
rights-of-entry (entry permission) for several proposed sampling sites (grids) outside Dr, 
Lowry’s property but within OOU6. To maintain the project schedule, these 
rights-of-entry must be received in a timely manner. The USACE, Charleston District 
will be responsible for obtaining rights-of-entry. 
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3.1.11.3 The Parsons ES site manager, senior UXO supervisor, and UXO SSHO 
will be onsite during the Site Characterization sampling, estimated to be 7 weeks. The 
site manager will provide overall management and supervision of multidiscipline teams 
composed of the following personnel: 

Senior UXO Supervisor; 

A UXO Safety SSHO; 

2, two-man crews (each made up of a UXO technician and a laborer) 
include a brush hog operator and a UXO escort crew to perform brush 
clearance; 

Two land survey teams (each consisting of a surveyor and a rodman) will 
be used to locate and mark grid corners. The rodman will be UXO 
qualified, to eliminate the need for an additional UXO escort for the 
surveyor; 

Two, 2-man geophysical teams to perform EM-61 survey, each with UXO 
escort; and 

Two, 2-man UXO excavation teams will provide the intrusive investigation 
activities. 

3.1.11.4 It is assumed that 300, 50 x 50 ft grids (approximately 18 acres) will be 
investigated and 70% of these grids will require brush clearance. The proposed grid 
locations are depicted in the Proposed Grid Investigation Map (Figure 3.2) and Site 
Characterization Map (Figure 3.3). We have estimated thirteen days for clearance of 210 
(50 by 50 ft) grids. The survey effort will take 13 days to complete. The geophysical 
investigation effort and the intrusive effort will each take 15 days to complete. The 
geophysical investigation and the intrusive efforts are based on a production rate of 10 
grids per team per day. It is assumed that 80%, or 240 grids will contain contacts 
(anomalies) which would require intrusive investigation. The remaining 60 grids are 
assumed to contain no anomalies. The geophysical investigation will start 5 days ahead 
of the intrusive investigation team. The work week will consist of five 8-hour days not 
to exceed 40 hours per work week (Monday-Sunday). 

3.1.11.5 This estimate is based on an average and will depend on the degree of 
clearing required and the number of anomalies excavated. The number and location of 
anomalies to be excavated will be established in the field as the EM-61 surveys are 
completed. 

3.1.11.6 Parsons ES and the UXO subcontractor will only work near the landfills 
over the weekend when landfill operations are not active. The landfills will be closed 
when intrusive investigation work is in progress within safety distance of landfill. 
Parsons ES will plan to investigate grids near the landfills in a manner that minimizes the 
time required for closing the landfill. Current schedule indicates intrusive investigation 
will be performed in January therefore, arrangement can be made in December with Dr. 
Lowery to close the landfill if necessary in January. 
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3.1.12 Project Management 

Project management activities will occur frequently throughout the project period. 
These activities will include monthly progress reports, periodic project meetings, and 
other non-specified activities. 

x 

3.1.13 Project Deliverables 

Project deliverables will meet the schedule requirements of the project and will be 
prepared in the format indicated in the SOW. Major deliverables for the project are 
shown in the project schedule (Appendix B). Deliverables will include VHS videotapes 
and photographs where required. Deliverables will receive thorough internal Parsons ES 
and external USACE QC reviews to ensure correctness and provide necessary oversight. 

3.1.13.1 Sampling Data 

Sampling data will be compiled daily onsite on a personal computer. All data 
compilation and tabulation will be in accordance with the approved Data Management 
Plan incorporated into this WP. At the completion of field activities, sampling data will 
be input into the Engineering Design process as the OE/UXO site database. VHS video 
and photographic records of field activities will also be obtained, as appropriate. 

3.1.13.2 Sampling Data for SRA 

During sampling activities, sampling data will be compiled in a format specified by 
the CEHNC for input into a CEHNC SRA model. The model output will then be input 
into the design process to assist in determining appropriate remedial actions at OOU6. 

3.1.13.3 Engineering Design Package 

Parsons ES will prepare a single Design Package that summarizes previous site work 
and documents the work performed during the site characterization effort under this 
delivery order. The report will describe field activities (clearing, surveys, excavation, 
disposal, etc.) performed at the site, the nature and extent of anomalies found, all 
materials encountered during surface and subsurface sweeps/clearance, remedial 
alternatives developed and analyzed for removal action, technical comparison and cost 
analysis for remedial alternatives, and recommendations for removal actions. The design 
package will include an Executive Summary, Design Report, Specifications, Drawings 
and a detailed Cost Estimate. 

3.2 OVERALL PROJECT APPROACH FOR ENGINEERING DESIGN 
3.2.1 The Engineering Design for OOU6 will be performed in accordance with 

the CEHNC SOW. All Engineering Design activities will also be in accordance with 
requirements of the NCP for NTCRAs [40 Code of Federal Regulations (CFR) 300.4151, 
specified in the EPA guidance document Guidance on Conducting Non-Time-Critical 
Removal Actions Under CERCLA (EPA, 1993), and specific requirements of the U.S. 
Army for Engineering Design activities at DERP FUDS. 
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”- 3.2.2 All Engineering Design work will be under the funding and administrative 
authority of CEWNC, as the responsible party under authority of the NCP and the 
CERCLA. Under this authority, the Charleston District will issue all regulatory and 
public notice statements and documents required by the relevant statutes and regulations 
and will conduct all public hearings or meetings required by those same statutory and 
regulatory authorities. 

3.2.3 Specific tasks required to complete the Engineering Design process are 
described in the following sections of this Work Plan. 

3.3 SCOPE OF WORK BY TASK 

to implement the engineering design for OOU6. 
The scope of work for this delivery order requires completion of five specific tasks 

Task 1 - Prepare Work Plan. 

Task 2 - Perform Site Characterization. 

Task 3 - Location Surveying and Mapping. 

Task 4 - Prepare Design Package. 

Task 5 - Project Meetings. 

3.3.1 Task 1 - Prepare Site Specific Work Plan 

This task requires Parsons ES to prepare and submit a work plan to conduct the 
Engineering Design at OOU6. The statement of work requires Parsons ES to use the 
existing Draft Work Plan prepared for the EE/CA effort at CCATF by ESE, to the 
maximum extent possible in the development of the work plan for OOU6. The work 
plan will include the following sub-plans: 

UXO Operational Plan 

Site Specific Safety and Health Plan (SSHP) 

Equipment Plan (EP) 

Location Survey Mapping Plan 

Environmental protection Plan 

Quality Control Plan 

Work, Data, and Cost Management Plan 

Technical and Management Plan 

Regulatory Compliance Plan (RCP) 

Subcontract Management Plan 

Scrap Waste Disposal Plan 
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3.3.2 Task 2 - Site characterization 

Specifically, site characterization effort will include: 
OOU6 will be characterized on the basis of the work described in the work plan. 

Geophysical Investigation; 

Intrusive Investigation; and 

UXO Destruction. 

Establishment of an Investigation Grid; 

3.3.2.1 
3.3.2.1.1 A grid system depicting sampling location for the geophysical 

investigation will be established at OOU6 to include areas of interest. It is estimated that 
no more than 300 grids, 50 x 50 ft in dimension, totaling no more than 18 acres will be 
investigated (Figures 3.2 and 3.3). The location of each of these grids will be surveyed. 
All grids will be oriented north-south to enable quick tracking of grid locations and 
access to each grid during subsequent investigations. Grids will be grouped to reduce 
time between grids. 

Establishment of an Investigation Grid 

3.3.2.1.2 Several sectors have been identified within OOU6. Some of these sectors 
will be excluded from the Site Characterization effort, therefore, grids will not be 
established in these sectors. The rationale for excluding these sectors is because they 
have been previously investigated and cleaned (see Section 2.4). The only exception is 
the wetland areas which are excluded based on regulatory requirements. The sectors to 
be excluded from the griding effort are: 

0 EE/CA grid 87 and 88 

0 Wetlands 

Landfill 1 

Landfill 2 

CompostArea 

Access Roads 

The grids will be dispersed randomly across the areas of interest within OOU6. This 
should result in optimum search effectiveness. 

3.3.2.2 Geophysical Investigation 
3.3.2.2.1 The geophysical investigation will be performed at 300 established grid 

locations (Figures 3.2 and 3.3). A Geonics EM-61 Time Domain Metal Detector 
instrument will be used for the geophysical survey to detect presence or absence of OE 
contamination. Parsons ES will provide all necessary equipment and personnel to 
perform the geophysical investigation. During the investigation if UXO is discovered 
and identified as containing military toxic chemical agent, all operations will cease 
immediately within 500 meters of the site. Parsons ES will notify the CEHNC project 
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manager immediately who will in-turn request military EOD support. If the grid location 
is critical to the sector of interest, the Parsons ES project manager will be consulted to 
identify, direct, recommend and approve an alternate sampling location. 

3.3.2.2.2 The sectors that will be included in the geophysical investigation are: 

Potential OE Area A17 

Natural Vegetation Area (including cleanings) 

Potential OE Area A19 

3.3.2.3 Intrusive Investigation 

3.3.2.3.1 Intrusive investigation of all identified anomalies (suspected subsurface 
OE/UXO) will be conducted. The effort will be conducted after completion of the 
geophysical survey in each grid will be performed. Qualified UXB personnel will 
perform the intrusive investigation under the guidance of a UXO Site Supervisor and 
UXO Safety Officer. A magnetometer will be used for locating the sources of each 
anomaly identified throughout the intrusive effort. Parsons ES will provide action 
options for various scenarios in the work plan to include UXO discovery, OE or non-OE 
related debris. Upon completion of clearance actions, excavated materials will be back 
filled and ground cover will be replaced. New ground cover will be the same as that 
removed during excavation. If the excavated material can not be back filled within a 
couple days of excavation or the material is suspected to contain RCRA or other 
hazardous contaminants, Parsons ES will consolidate, contain and cover the excavated 
material with two layers of at least six mil polyethylene sheeting. The polyethylene 
sheeting will be secured along each edge such that wind and rain will not displace or 
penetrate it. If any excavations are left open, precautions IAW 29 CFR 1926 and EM 
385-1-1 will be employed. All access holes and detonation pits will be back filled upon 
completion of the project. 

3.3.2.3.2 The EM-61 used by the geophysical investigation team and the 
Magnetometers (Schonstedt GA-S2B the xngate and GA-72CN Loli Plus) used by the 
UXO team will be field tested and calibrated daily to ensure that they are operating 
properly. This will be accomplished by planting an inert practice 105 mm Howitzer or 
similar magnetic inert item to a depth of four feet and determining the standard 
indication. If an instrument does not meet the standard during the daily check, it will be 
calibrated, repaired or replaced. 

3.3.2.3.3 Parsons ES will maintain a detailed accounting of all materials 
encountered during the surface and subsurface sweep/clearance. This accounting will 
include the amounts of OE, their location, identification/condition, and disposition 
greater than 1 square inch. The accounting will include all non OE-related metallic 
debris that are present. The non OE-related metallic debris will be detailed in pounds per 
acre. This accounting will be included in the Executive Summary detailing the site 
characterization effort. 
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3.3.2.3.4 Parsons ES will notify the CEHNC safety specialist if UXO is 
encountered, it is determined that the UXO cannot be moved, and the situation precludes 
detonating the UXO in-place. Two UXO specialists will secure the item until such time 
that a consensus is reached concerning what actions to take regarding the UXO. Parsons 
ES will then proceed as directed. 

3.3.2.3.5 Access will be gained to investigate all grid locations and suspect 
subsurface UXO to perform identification and disposal procedures. All access, 
identification, and disposal procedures of OE/UXO will be accomplished by a UXO 
Specialist. Non-UXO qualified personnel will not perform UXO procedures. UXO 
procedures include, but are not limited to, gaining access (manual excavation) to 
subsurface UXO and identification, transportation, storage, and disposal of UXO. 
Training requirements of 29 CFR 1910.120e apply to this project. 

3.3.2.3.6 Personnel Qualification. Qualifications of UXO personnel will be 
submitted through CEHNC-OE-DG to the Contracting Officer for review and approval 
prior to mobilization. 

3.3.2.3.7 Safety and Health Requirements. Parsons ES will review all available site 
information and develop the safety and health documents necessary to protect on-site 
personnel, the environment, and potential off-site receptors. Parsons ES has utilized the 
services of a certified industrial hygienist qualified, as defined in ER-385-1-92, to 
oversee the development and implementation of the required safety and health 
documents. 

3.3.2.4 UXO Destruction 
Destruction of UXO encountered during site investigation and characterization shall 

be closely monitored by the UXO safety officer and the UXO site supervisor. Records of 
all UXO destruction activities shall be kept in the safety logbook to document all related 
efforts. OE destruction activities involving detonation or the use of explosives in-place if 
warranted will be completed in accordance with the Demolition/Disposal SOP (Appendix 
E) by UXO specialist only. 

3.3.3 Location Surveying and Mapping 
CEHNC provided existing CCATF GTS-CADD maps (maps and digital 

orthophotographs) for the site to Parsons ES in electronic format. These maps were used 
to develop the investigation map for the site. All the proposed investigation grids are 
depicted on this map. Coordinates for the grids will be derived from this map and 
provided to the subcontract surveyors to locate and identify each grid in the field. The 
exact locations of the grids will be set in the field. The deviations from the given grid 
coordinate will be relayed back to the Site Manager with adequate reasoning. Once a 
grid is confirmed in the field, the coordinates of the corners of each sampling grid will be 
plotted at its appropriate location on the site map(s). Coordinates of each sampling grid 
will be located to nearest plus/minus 1 foot and will be North American Daturnn of 1983 
(NAD83) referenced to South Carolina State Plane Grid System 

3.3.3.1 
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3.3.3.2 The corners of grids will be marked with stakes that are visible. Site 
survey effort will be accomplished using a GPS unit. High precision survey methods 
will not be employed to identify locations of OE materials. Location of ordnance scrap, 
ordnance fragments, shrapnel, small arms ammunition and metallic debris will be 
recorded on a “per grid” basis and not by coordinates. The locations of recovered UXOs 
will be measured with a measuring tape. The X and Y reference to a UXO location will 
be distance estimated from established grid corner. The survey data for each grid and 
any UXO found will be provided on a Table and as an insert on the Site Map. The 
survey data will include the depth at which each OE/UXO item was found. The survey 
effort will occur on the first field investigation activity. This effort will be followed by 
brush clearing to enable complete access to each grid of interest. 

3.3.3.3 Specific site features such as the landfills, compost cell site operations, 
building, roads, etc. will be depicted on the site map upon completion of site survey and 
mapping effort. 

3.3.3.4 Records of all sketches, computation sheets and all field logbooks used 
during this effort will be kept by the Site Manager and provided to the Project Manager 
at the completion of the field work. 

3.3.4 Design Package for UXO Removal at OOU6 
3.3.4.1 Design Package 

The major submittal on this project is the Design Package. This Design Package 
will document all the investigation and design efforts for OOU6. The package will 
include: 

0 Executive Summary that details project objective and historical attributes, site 
characterization effort, results and conclusions and recommended remediate 
action and estimated cost. 

Design Report, including design analysis, calculations, assumptions and site 
characterization results utilized for the design effort; Safety risk assessment 
utilizing the OE-cert model with evaluation of the risk the site represents to 
human health and the environment; surveying and mapping data, UXO and 
UXO-related materials records, field activities journal, QC documentation, scrap 
turn-in documentation, analyses of removal alternatives, records of endangered 
plants and animals encountered during OE removal efforts, records of site 
restorations effort, and a copy of CEHNC Form 948s issued. 

Specifications for recommended remedial action. Specifications will include 
elements described in the SOW (Appendix A) shown below: 

Site Description 

0 

Summary of the work to be accomplished 

Special Clauses (i.e., site access, environmental protection, work hours, 
etc.) 
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Safety, Health and Emergency Response 

Temporary Construction Facilities 

Demolition Site(s) 

Site Restoration 

Permits and Required Submittals 

Transportation and Disposal of Ordnance and Scrap 

Bid Schedule 

Requirements for the Closure Report 

e Drawings detailing locations and depths of excavations, removal boundaries for 
each sector, temporary facilities and site storage. Design drawings will be 
supervised by a Professional Engineer registered in the State of South Carolina. 
The design package will be signed by the registered State of South Carolina 

P.E. 

Cost Estimate will be submitted under a separate cover and shall be protected 
as “Official Use Only.” 

3.3.4.2 SRA 

A safety risk assessment will be performed as part of the Engineering Design 
process. The SRA methodology to be used is the OECert. The safety risk assessment 
will use the data collected during the Engineering Design field effort to mathematically 
determine the expected number of exposures and the associated risk to the population 
from exposure to UXO at the site. The SRA will be included as part of the Engineering 
Design report. 

A 

3.3.5 Project Meetings 

The first meeting is scheduled during preparation and completion of the Work Plan prior 
to start-up of field work. A second meeting is scheduled to provide briefing after 
completion of the field work. The third meeting will be scheduled after the draft 
Engineering Design package has been submitted for review. A public meeting or hearing 
may be conducted after the Draft Final Engineering Design Package is completed and has 
been reviewed by the CEHNC, to comply with NCP requirements for public 
involvement. The Engineering Design Package (cost estimate not included) will be made 
available to the public at the local depositories to solicit comments. Appropriate 
comments received from the public via the public meeting process will be incorporated 
into the final Design package. 

Several project meetings will be conducted during the Engineering Design effort. 

3.4 ENGINEERING DESIGN DATA MANAGEMENT PLAN 

3.4.1. Engineering Design Field Data Management 

Significant data will be generated during the Engineering Design 
sampling-field investigations. This Data Management Plan has been developed for this 

3.4.1.1 Y 
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Engineering Design project to accommodate volume of data collected and generated. 
This data management plan describes the procedures Parsons ES will follow to track and 
store the data collected during the Engineering Design field effort. 

3.4.1.2 OE discoveries and associated remediation activities can be expected to 
produce significant public interest from property owners and other interested parties. OE 
survey results will be strictly controlled by the project field investigation team to 
preclude any possible inappropriate public disclosure. Disclosure of any information to 
the public will not be allowed without approval of the Contracting Officer. 

3.4.2 Field Data Collection and Processing Facilities 
There are three categories of data to be maintained during the field effort. 

These categories include cost tracking, safety, and site activity records. The field 
investigation team will record all data and field measurements in non-erasable written 
format in field daily logbooks. 

3.4.2.1 

3.4.2.2 Cost tracking records include all labor, field equipment rental and 
purchase, and all other direct costs (ODCs) charged to the field task will be tracked. 
These records will be maintained in a cost tracking logbook. 

3.4.2.3 Site safety records include all safety aspects of the project including 
training, inspections, and aceidendincident records. These records will be maintained in 
the Site Safety, and Accident Report Logbooks. 

3.4.2.4 Site activity records include all field data and activity records. This 
category can be further divided into four subcategories including site investigation data, 
ordnance /explosives records, land survey data, and administrative records. 

3.4.2.5 Site investigation data include all data collected for the purpose of the 
Engineering Design report. These data include site maps showing geophysical anomalies, 
weight and description of ordnance-related scrap (ORs), and QA data. 

3.4.2.6 Ordnance/explosives records include accountability records of ordnance 
and explosives. These data are included in Ordnance Accountability logs, Explosives 
Accountability Logs, and records of detonations (Blast Records). 

3.4.2.7 Survey data include records from the land surveyor including logbooks, 
maps, and GPS data. These data are not required to be maintained onsite, but must be 
turned over to the CEHNC project manager within 30 days of the completion of the field 
effort. The land survey subcontractor will be responsible for installing and documenting 
all grids and survey control markers. 

3.4.2.8 Administrative data include all records collected during the administration 
of the field effort. These data are included in Daily Reports, Team Leader Logbooks, 
Telephone Logs, the Site Manager Logbook, correspondences, and photographic logs. 
Time logs of site activities must also be maintained in the appropriate logbooks. 
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3.4.2.9 The initial processing of the field data will be conducted in the field by 
members of the field investigative team. The data will be checked for completeness and 
the results reviewed by the Parsons ES site manager. Hard copies of field notes, 
tabulations, maps, or other data products will be processed and stored in the appropriate 
logbooks and provided to the Parsons ES project manager on a daily basis. 

3.4.3 Onsite Engineering Design Field Data Management 
Parsons ES’s site manager will be responsible for the review and tracking 

of all field documentation. All field data will be reviewed for completeness by Parsons 
ES’s site manager prior to posting into a central data library. Each logbooW3-ring binder 
will be individually named and numbered. The number and name of each logbook or 
binder will be included on a document control log which will be maintained at the site. 
The document control log will also have the name of the person(s) responsible for the 
upkeep of each logbookbinder. 

3.4.3.1 

3.4.3.2 Only bound notebooks will be allowed for use as daily logbooks. Each 
page of the logbook will be consecutively numbered and all writing will be in black ink. 
Field forms and computer data will be maintained in three ring binders and identified or 
referenced by consecutive numbering, date of generation, and/or document control 
number. 

3.4.3.3 A central data library will be maintained by Parsons ES for all field 
sampling data and logbooks. This data library will be used to store, log, and retain all 
field investigation data collected during the project. The central data library will be 
established at the field office to provide working copies of the data in support of the field 
investigation activities. Necessary copies will be kept at the Project Manager’s office as 
a back up. 

3.4.4 Office Management Of Field Data 

After the field phase of the project is completed, the data library will be shipped in 
its entirety to the Atlanta, Georgia Parsons ES office for further processing and storage. 
All field data will be maintained under the control of the project manager. The project 
manager will be responsible for storing the field data library. 

3.4.5 Project Deliverables 

All written project deliverables prepared during this project will be 
produced in WordPerfectO Version 6.1 software format or higher software IBM PC 
compatible format and submitted in both hard copy and in electronic format on 3.5-inch 
diskettes and CDs (final versions only). Quality reviews will be completed by review 
teams prior to submittal to CEHNC. Archive copies of all deliverables will be maintained 
by Parsons ES for future reference. 

3.4.5.1 

3.4.5.2 The land survey deliverable will include: the original field logbooks of the 
land survey team, one Mylar copy of final map drawings, five blueline copies of map 
drawings, one disk or tape copy of the drawing file, and one copy of each monument 
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description card. The survey subcontractor will provide description cards for all 
monuments and control points established during surveys. These documents shall have a 
north arrow and a sketch of each monument with its location relative to reference marks, 
structures, roads, railroads, towers, etc. The description cards shall be 5 by 8 inches with 
one monument per description card, or two monuments being described on an 
8% by 11 -inch sheet of bond paper. 

3.4.5.3 All drawings will be produced in hard copy and on reproducible Mylar. In 
addition, all mapping data will be delivered in electronic format (depicted into a 
Microstation 5.0 three dimensional design files) compatible with Intergraph@ Version 
4.0. The format for drawings will conform to the SOW. Data will be delivered to 
CEHNC in either 8-mm 5GB tape or 3.5” floppy disk format. 

3.4.6 Project Cost Management 
A cost and manpower plan will be derived from the approved proposal for this 

delivery order (DO) and will form the baseline for measuring cost and manpower 
variances. To closely monitor cost expended and project activities during the 
performance of this project, a list of opened tasks with budget and completion date 
estimates will be submitted monthly to CEHNC. This information will be included in the 
Cost Tracking Report. The Cost Tracking Report consists of a monthly Individual 
Performance Report (IPR) and CostlSchedule Variance Report. The IPR system is 
automated with each approved work task providing the baseline. A technical progress 
report providing a concise narrative assessment of the current project status will also be 
provided. The report will address work accomplished during the reporting period, work 
to be accomplished during the next reporting period, and significant problem areas with 
recommended solutions. The Parsons ES project manager will be responsible for project 
cost management and will be available to discuss any concerns with the CEHNC 
Technical Project Manager. If it becomes evident that a change (addition or deletion) to 
the scope of work is needed, Parsons ES Project Manager and the Program Manager will 
discuss the change and then verbally present it to the CEHNC Technical Project. Based 
on this discussion Parsons ES will follow this with written notification for a change. If 
the COE Prograflechnical Manager agrees with the change, this will come back to 
Parsons ES in the form of a written scope revision, followed by a cost proposal and 
negotiation of the value. Upon sucessful negotiation, the CEHNC will issue a delivery 
order amendment. 

3.5 ENGINEERING DESIGN FIELD INVESTIGATION PLANS AND 
PROCEDURES 

The field investigation activities for this Engineering Design project will include the 
grid layout and survey, clearing of vegetation, mapping, OE geophysical sensor survey, 
OE excavation and removal as necessary, and OE removal/disposal procedures. The 
methods and procedures to be used during the field phase of the Engineering Design 
investigation are described in the following subsections. The work performed during this 
field effort will be in accordance with the OE Operations Plan (Section 7) and the SSHP 
(Appendix D), unless the procedures are modified and approved in writing by the 
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CEHNC onsite representative. If there is no onsite CEHNC representative, the CEHNC 
technical manager must provide written approval. 

3.5.1 Grid Location 

The CEHNC and Parsons ES agreed that a standard grid size of 50 by 50 
ft  will be adequate to obtain density data for OOU6. The proposed location of these grid 
is depicted in Figures 3.2 and 3.3. The number of grids proposed at each sector was 
chosen based on the review of the total acreage, site prioritization, site accessibility and 
topographic features. Larger sectors are allotted more grids than the smaller sites. 
Sectors of higher priority are more intensively investigated than the lower priority sites. 
Sites with high accessibility to the public and to the field crews are given more grids than 
sites that are difficult to access. Topography may influence the number of grids for a 
given sector because of steep slopes. 

3.5.1.1 

3.5.1.2 Where sectors with thick vegetation (i.e.? Kudzu) will require extensive 
clearing and grubbing. Additional grids will be added in adjacent areas within the sector 
where vegetation is less dense to compensate as needed. 

3.5.2 Sampling Site Layout And Field Survey Activities 

Land survey activities include field survey and mapping of each grid, 
using grid coordinates provided by Parsons ES. The corners of each grid shall be 
referenced to the South Carolina State Plane Grid System based on the North American 
Datum of 1983 (NAD83). 

3.5.2.1 

3.5.2.2 During all land survey activities, each survey team will be accompanied 
by one UXO specialist. In all areas suspected of having possible UXO contamination, the 
UXO specialist will inspect the areas where personnel or vehicular traffic may transit. A 
magnetometer check of all points where location stakes or posts are to be driven into the 
soil, or where permanent survey monuments are to be located, will be accomplished prior 
to placement of stakes. If the magnetometer indicates a positive reading (via audiolvisual 
signal), no monuments, stakes, or posts will be driven into the ground at that specific 
location. 

3.5.2.3 Site layout activities will be planned and completed prior to the start of 
field investigations. The grid locations will be marked on existing planimetric maps. 

3.5.2.4 Site survey activities will include the following, with all activities being 
conducted in accordance with the SSHP and the DemolitionDisposal SOP (Appendix E): 

Establish permanent monuments. 

Establish NAD83 coordinates of site corner stakes by approved survey methods. 
Survey the sampling site location to the nearest benchmark or permanent 
monument. Alternatively, it may be feasible to determine the locations by GPS 
methods. However, due to the thick brush and trees and heavy foliage over the 
majority of sites, its use may be limited. 
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3.5.2.5 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 sampling grid site will be 
identified and marked by the land surveyor. Secondary control points will be the corner 
reference points established at each grid sampling site. 

3.5.3 Site Clearing 

Because most sampling sites are heavily vegetated, it is anticipated that most of the 
total sampling site acreage will require some degree of clearing prior to conducting 
geophysical surveys. Site clearing operations will be completed prior to startup of 
activities at each sampling site to avoid time delays. Two teams will be scheduled to 
complete clearing efforts at designated sampling sites, prior to scheduled geophysical 
survey efforts. Each site clearing team will consist of one UXO technician and a laborer. 
In addition, a bush hog operator and a UXO escort team will be available to handle 

clearing of thick undergrowth. A Senior UXO supervisor will be present to manage the 
two brush clearing teams. 

3.5.4 Tree Removal 

Trees (3 inches in diameter and smaller) will be removed on a case-by-case basis and 
only as required to accomplish the tasks outlined in the SOW. A biologist familiar with 
the species found in the Croft State Park area will be onsite for two days to assist in the 
identification of protected species, if any on site, prior to any tree cutting. If removal is 
required, the tree will be cut using chain saws. The tree will be sectioned, if necessary, to 
remove it from the immediate area, so it does not interfere with OE detection or survey 
activities. If trees larger than 3 inches in diameter are determined to impact the 
investigation, Parsons ES will advise CEHNC and CESAC. No further site action will be 
taken without full coordination and approval of CEHNC and CESAC. 

3.5.5 Brush Cutting 

Brush clearance will be accomplished with a brush hog or other equipment (for 
example, gas-powered string trimmers with saw blade attachments and ditch axes if 
appropriate). The brush will be cut to a height of no greater than 6 inches above ground 
surface to eliminate interferences with OE sampling operations. 

3.5.6 Grass Cutting 

If encountered, grass will be cleared using a gas-powered string trimmer with a saw 
blade or line attachment. The grass will be cut to a height of no greater than 6 inches 
above ground surface, if warranted, to eliminate interferences with OE sampling 
operations. If possible, other equipment, such as a bush hog, may be used to clear grass. 

3.5.7 Geophysical Survey Plan and Procedures 

This section describes standard practices and procedures for collecting, processing, 
and controlling the data associated with OE geophysical surveys at each of the sampling 
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grid sites. The geophysical survey techniques to be used at the OOU6 incorporate a 
Geonics EM-61 and flagging (mag & flag). Use of any other technique, if warranted, 
may require SOW amendment and modifications of project budget and schedule. 
Features of this technique are described in Appendix G. 

3.5.7.1 Geophysical Survey 
3.5.7.1.1 The field investigation team will subdivide each sampling site into 

geophysical sensor survey lanes approximately 5 ft apart. Survey lane spacing of 5 ft is 
appropriate to provide full coverage when using an EM-61 instrument. Each survey lane 
will be sensor surveyed using approved magnetic methods, as specified in the Field 
Investigation Equipment Plan (Appendix G).. The selected sensor survey method will be 
capable of detecting a 105 mm Howitzer (or equivalent) up to 4 feet below ground 
surface (ft-bgs), as specified in the CEHNC SOW. 

3.5.7.1.2 Prior to daily use, the EM-61 will be calibrated by using a 105 mm 
Howitzer projectile (or equivalent) buried 4ft-bgs to verify the operation of the 
instrument. The batteries will be checked during the calibration and will be periodically 
checked. This QC procedure will be documented in the site safety logbook. 

3.5.7.1.3 If problems arise that result in proving the selected survey method to be 
ineffective or incapable of providing the required data quality and resolution, the site 
may require resurveying using other approved geophysical methods. Onsite trials may be 
necessary before a final decision can be made as to which method will perform best at 
OOU6. Geophysical survey sweep of each grid will be conducted in a manner that 
provides 100-percent coverage for the instrument used. 

3.5.7.2 

3.5.7.2.1 An EM-61 survey using the instrument in the audio mode will be 
conducted in a manner that will allow full coverage of the grid and quick identification 
of anomalies. All anomalies detected during the field investigation will be located in the 
field and on a map. 

EM-61 Survey and Flag Procedures 

3.5.7.2.2 A small surveyor's flag will be marked and placed at the exact location of 
each anomaly detected during the investigation. The estimated locations of the anomalies 
will be placed on a map unless the quantity of anomalies is so great that the map would 
be meaningless. In these instances, after each lane is surveyed, the total quantity of 
anomalies on that lane will be denoted at the end of the lane on each map. 

3.5.7.2.3 The locations of all surface UXO encountered during the investigation 
will be identified on the geophysical investigation map. These items will be identified 
and their condition determined. These data will be included as comments on the map. 
Also included as comments on the map will be an identification of the type of OE found 
(i.e., 4.2-inch mortar frag). 
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a-7- 3.5.8 Access and Excavation 
3.5.8.1 Access to and excavation of OE items will be completed only after a work 

zone is established and all preparatory actions required in the DemolitionDisposal SOP 
(Appendix F) are completed. A definition of work zone is provided in Appendix E, 
paragraph 6.1.2. 

3.5.8.2 Access to suspect subsurface OE targets will be granted to perform 
identification and to determine the need for detonation. All access activities will be 
performed by the UXO specialist under the direct supervision of the senior UXO 
supervisor. Only UXO qualified personnel will be allowed to perform UXO access 
procedures. 

3.5.8.3 Manual or equipment methods (e.g., hand tools) as specified in the 
DemolitionDisposal SOP (Appendix F) will be used to perform all excavation activities. 
Soil removed from the disposal area will be stockpiled in the immediate area for later 
backfilling of excavations. 

3.5.8.4 If circumstances allow, photographs of the unearthed OE item may be 
taken for documentation purposes prior to in-place detonation. 

3.5.8.5 If UXO items are confirmed and the situation precludes detonating the 
UXO item in-place, the CEHNC safety representative will be notified. 

M_ 

3.5.8.6 Hard copies of field data will be collected and stored in a three-ring binder 
by site and grid location number. The three-ring binder will be labeled as the 
Engineering Design data logbook. 

3.5.9 OE Handling and Disposal 
Handling and Disposal of OE will be undertaken by the field investigation 

team, with only UXO specialists handling any OE items in accordance with the SSHP 
and the Demolition/Disposal SOP (Appendix F). The senior UXO supervisor will 
evaluate all encountered and suspected UXO and determine if the work planned for the 
area can safely continue or what actions must occur prior to commencing OE handling 
and disposal efforts. Such recommendations will be made immediately to the senior 
UXO supervisor, who will contact the onsite Parsons ES site manager and CEHNC 
safety representative to determine the appropriate course of action. 

3.5.9.1 

3.5.9.2 Relevant training requirements of 29 CFR 1910.120e(i) will apply to all 
OE handling and disposal activities conducted during the field investigation 
[Occupational Safety and Health Administration (OSHA), 19943. 

3.5.9.3 If an OE item is discovered and identified as potential chemical warfare 
material (CWM), all field operations will be stopped immediately at the particular 
sampling site and the area will be secured by two UXO specialists, in accordance with 
SSHP requirements. The UXO personnel shall evaluate encountered UXO/CWM and 

_d 

3-26 
I:\730414\wmwP-h~W.WW6 



immediately notify the CEHNC safety officer and project manager, who will in turn 
notify EOD for management of the occurrence. 

3.5.10 UXO Disposal 
All fuzed UXO items encountered during this project and all UXO determined to be 

unsafe to move and OE items that are positively identified will be blown in place. OE 
items that cannot be positively identified will be referred to the Site Manager who will, 
in return, request assistance from the CEHNC Safety Specialist in identifying the item. 
Unfuzed ordnance and casings/fragments containing explosive residue will be removed 
from the grid, placed in a holding magazine and disposed of in a mass detonation. 
Disposal procedures will be completed in accordance with the Demolition/disposal SOP 
(Appendix F) by UXO specialists only. 

3.5.11 Disposal of Metal Debris 
3.5.11.1 Inert OE items, including all OE metallic debris, shrapnel or fragments, 

will be collected, transported to the onsite explosives/inert OE storage area and placed in 
an approved holding container, such as storage magazine. 

3.5.11.2 The storage area will be secured by temporary fencing and other security 
measures that prevent vandalism or contact with the public. If portable magazines are 
used for this purpose, they will be kept locked except during loading and unloading. 

3.5.11.3 Metal debris will be physically inspected by UXO qualified personnel for 
the presence of explosive material. Items found to contain explosive material will be 
segregated and secured for on site disposal. Debris determined free of explosives will be 
certified to that fact and will be disposed of through a local civilian scrap dealer. 

3.5.12 Accounting 
3.5.12.1 A detailed accounting of all OE materials encountered during the 

geophysical surveys will be completed. This accounting will include the number of items 
of UXO, identification numbers for UXO items, mapping of discovery location, 
description of condition with photographs (as appropriate), date, and disposal method. 

3.5.12.2 The scrap material accounting process will include all OE shrapnel, and 
all non-OE metallic debris encountered. All identifiable ORs items will be listed in the 
field data for each site. All non-OE items will also be identified and listed. The total 
metallic OE and non-OE debris will be accounted for by gross weight per sampling site 
and converted to pounds per acre (lb/acre). Suitable weighing methods will be used to 
determine weights of metallic debris (e.g., truck scales). 

3.5.12.3 The accounting system will also account for all explosives expended in 
the disposal of UXO items. This information will be maintained by the UXO 
subcontractor, who will supply all explosives for this purpose. 
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3.6 GIS AND MAPPING PROCEDURES 

3.6.1 All GIS activities will be performed by Parsons ES. These activities will 
be performed to meet Parsons ES-specified requirements. This system will be used to 
effectively map the results of OE site characterization effort at OOU6. 

3.6.2 There are two primary data types used that must be reviewed. The first is 
graphic data contained within the GIs data set. The second data type is tabular data 
contained within the Relational Interface System (RIS) schema in Oracle. 

3.6.3 As a general rule, the GIS effort will involve preparation, analysis, 
processing, and interpretation of data acquired from the field survey of grid locations, 
geophysical, and intrusive investigation. GIS data layers will be constructed to evaluate 
OE contamiantion of each sector o f  concern at OOU6. All files contributing to the GIS 
data sets will be backed up prior to editing or manipulating. The GIs operator will be 
responsible for registering and processing all survey and intrusive data collected in the 
field into the OOU6 GIS and also for preparing maps depicting specific attributes for 
each sector of concern at OOU6. 

3.6.4 The GIS data set has been created using the design files provided 
CEHNC. The coordinate system has been established by CEHNC. However, it is 
possible to acquire a design file that does not meet the conditions prescribed. This can 
lead to problems in trying to use that file. It is important that the precise definitions for 
all aspects related to coordinate systems be determined. Without a usable coordinate 
system, the GIS cannot function properly. The coordinate system of design files will be 
checked by opening the design file within Microstation. 

3.6.5 Setup of the Mapping Working Units for design files will be checked, and 
files will be correctly positioned if they do not match the project standard. This type of 
edit will be conducted by an experienced Microstation user. Any deviations between 
design files will be noted in a GIS Operations Log by the GIS operator. 

3.6.6 We will take the results of a GPS (including total station) survey to 
determine control points on the site which can be used to coordinate all spatially-based 
activities. These control points will be recognizable at the surface, from maps, and from 
aerial photographs. A visual survey of the controls points will be made by Parsons ES 
representatives and subcontractors to assure their suitability for this purpose. For 
identification purposes, photographs will be taken of each control point and the 
surrounding area. The control points will be hand entered into the GIS (Le., the 
coordinates of the control points will be keyed into the GIS thus assuring they are 
spatially accurate; these keyed-in entries can be confirmed using spatial position tools 
within the GIS). Trial distances will be measured during the survey between known 
fixed points to establish a pattern of confirmed distances. 

3.6.7 The Computer Aided Drafting and Design (CADD) files provided to 
Parsons ES by the CEHNC will be used to establish references to the coordinates of 
sampling grids designed for the site characterization effort. Each proposed sampling grid 
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will be identified and tagged. The sampling grid identifier and the corresponding 
coordinates for the corners of the grid will be tabulated on a site characterization map 
and will be provided to the site manager and the field team at the beginning of the field 
work. 

3.6.8 The registered CADD files will be imported into the GIs as the graphics 
element. The GIS coverages developed from these CADD files will be the basis for any 
and all analyses of the site. The GIS operator will locate the origin points for the survey 
area from the basis of the established control points and use the GIS to map the 
prospective survey area. On completion of this task, the GIs operator will visually 
inspect the survey area to make sure that there are no unexpected problems. If a problem 
should arise, its spatial position will be determined by triangulation and then its location 
noted within the GIs. 

3.6.9 On completion of a given excavation, UXB will provide the exact 
location, identification, and attributes of the excavated specific UXO object to the Site 
Manager. The data will be compiled on a daily basis and sent to the project office for 
processing. The results will be entered into the CIS and will provide to all concerned 
parties a map showing the location and type of the excavated objects. 

3.7 SAFETY RISK ASSESSMENT PROCEDURE/APPROACHES 

3.7.1 The data collected from the Site Characterization effort will be inputted 
into the OE Cost/Risk Effectiveness Program (OECert). Results and conclusions from 
the Safety Risk Assessment (SRA) will be used in addition with other Site 
Characterization data to prepare the design package. 

3.7.2 The OECert site and sector data base inputs will be used to identify total 
data requirements for estimating the public risk at OOU6. We will review available 
CCATF documentation, site OE sampling data, and associated maps to assess sectors 
based on terrain factors, ordnance density, and other OECert factors as needed. Expected 
exposures as well as expected exposures multiplied by the hazard factor will be addressed 
in the SRA for the site. All data gathered will be collected and documented in an 
appendix to the Design Report. 

3.7.3 An estimated OE density for each risk sector will be evaluated that takes 
into consideration the hazard factor for the type of OE found at OOU6. A review of the 
OE density estimates is planned as part of the OECert parameters/data collection and 
assessment. All data acquired will be used to develop risk estimates for OOU6 sectors 
and associated removal alternatives. Removal alternatives to be considered will include: 

no further action; 

surface removal action; 

subsurface removal action to a depth of 1 foot; 
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subsurface removal action to a depth of 2 feet; 

subsurface removal action to a depth of 4 feet; and 

subsurface removal action to a depth of 10 feet (or other depth of interest). 

3.7.4 The output product of this analysis is the residual risk expected as a result 
of each removal alternative. 

3.8 DESIGN APPROACHES/PROCEDURES 

3.8.1 Design Package 
The design begins in part with the submittal, review, and modification of 

this Engineering Design work plan to meet CEHNC approval. All the activities 
previously described will be completed to provide adequate data to perform the design 
effort. All data provided for the design effort will be checked to ensure complete, 
accurate, and well organized records for the project design files. The design will begin 
with the preliminary design that will include process conceptualization and identification 
of equipment, labor, machinery, construction, operational, and restoration needs. Also 
included in the preliminary design will be an outline or listing of drawings and 
specifications needed to guide the activities. 

3.8.1.1 

3.8.1.2 The draft design package will be submitted to CEHNC for review when 
the design effort is 60% complete. This will include an Executive Summary, Design 
Report, and detailed cost estimate and will include in detail drafts of all drawings and 
specifications for remedial action components, including delineation of removal 
boundaries for various identified sectors, site work such as geophysical investigation, 
temporary construction facilities (site office, demolition site(s) etc.), excavation, drainage 
control structures, and site restoration. . Modification to the draft design package will be 
addressed in the draft final design package. 

3.8.1.3 The draft final design package will be submitted to CEHNC when the 
design effort is 90% complete. 

3.8.1.4 The final design package will be submitted when the design effort is 
100% complete, and will include completed drawings and specifications. 

3.8.2 Drawings and Specification 
3.8.2.1 Drawings/plans and specifications will be prepared to incorporate 

preliminary and detailed design and these will be presented by drawings and written text 
in a form suitable for use by a subcontractor consistent with CEHNC requirements. 
Detailed design effort and preparation of drawings/plans and specifications are typically 
performed concurrently. Design analysis will involve calculation preparation, checking, 
review, and approval. Calculations will be prepared and maintained in a neat and orderly 
manner that will facilitate ease of interpretation. Where judgement on which specific 
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design analysis is preferred proper document will also be maintained. Calculations made 
under this Engineering Design effort will be civil and cost related. 

3.8.2.2 Drawings and specifications will be prepared for remedial action 
recommended and approved for the sectors within OOU6. Specifications and drawings 
will be prepared in accordance with the rquirements of CEHNC- 1 1 10- 1 - 1, October 1 994, 
“Design Manual for Architect Engineers”. It is estimated that no more than 10 drawings 
will be provided in the Design Package. Anticipated drawings will include but not 
limited to the following: 

Title Sheet 

Site Plan 

Site OE Distribution plan 

0 Site Work/Operations/Security Details 

Operation Equipment Details 

Site Restoration Details 

3.8.2.3 At a minimum, the site plan will include consideration of site constraints, 
topography, onsite and adjacent land usage, mitigation of environmental impacts (for 
example, traffic, visual aspects, safety, etc.), ordinances and regulations, buildings on 
site, internal traffic operations (for example site landfill operations), site drainage, and 
access limitations. 

3.8.2.4 A list of specifications applicable to this Engineering Design effort will be 
prepared at the begining of the design effort. A format for specification will be selected 
consistent with requirements of the SOW. An outline of specifications for major 
equipment will also be prepared. At a minimum, the specifications will include 
consideration of these elements; 

e 

e 

e 

e 

e 

e 

0 

0 

e 

0 

Summary of remediation work; 

Site description; 

Special clauses (for examples, site access, environmental protection, work 
hours, etc.) 

Safety, health and Emergency Response; 

Temporary Construction Facility; 

Demolition Site(s); 

Site Restoration; 

Permits and Required Submittals; 

Transportation and Disposal of Ordnance and Scrap; 

Bid Schedule; and 
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0 Requirements for the Closure report. 

3.8.3 Cost Estimate 
An estimate of cost associated with the implementation of the recornended 

response action(s) will be provided. This estimate will include the direct and indirect 
cost for implementation of the response action(s). An important factor in the cost 
estimation effort is the time frame for completion of the response action. The basis for 
the cost estimate will include: 

construction cost data bases; 

cost from recent projects; 

cost from contractors and suppliers; and 

allowances for contingencies and professional services (surveying, geotechnical 
evaluations, geophysical surveys, engineering, legal and administrative costs, 
etc.). 

3-32 



n e  

4.0 PROJECT QUALITY ASSURANCE AND QUALITY 
CONTROL PLAN 

4.1 INTRODUCTION 
The Parsons ES quality assurance process starts with top management’s 

commitment and involvement. The process provides a permanent and workable system 
that allows each employee to understand the job performance expected. The Parsons ES 
quality assurance and improvement process ensures that every employee is supported by 
the actions, procedures, tools, and training required to do a job according to the 
requirements. By promoting teamwork and by focusing attention on the solutions, the 
quality of work can be increased and assured throughout the project. 

4.1.1 

4.1.2 Our Quality Assurance Plan is based on the work and concepts of several 
recognized authorities on quality management in the United States, especially Philip 
Crosby, Dr. W.E. Deming, and Dr. J.M. Juran. These three experts each have different 
methods for addressing and resolving problems. Parsons ES has taken unique portions of 
their concepts and have tailored them to corporate work processes. As a result, Parsons 
ES has placed a greater emphasis on the actual elements pertaining to work processes, 
project requirements, and lessons learned from past performances. These concepts have 
been developed into a systematic and practical approach for improving quality. 

4.1.3 Generally, Parsons ES Quality Assurance Program relies on four 
fundamentals, termed “the absolutes of quality.” They answer the questions: 

What is quality? Conformance to Requirements 

How do we achieve it? Prevention 

What is our performance standard? Zero Defects 

How can we measure quality? Cost of Doing Things Wrong 

4.2 REQUIREMENTS 
The Parsons ES Quality Assurance Plan for OOU6 has been written to 

encourage positive communication throughout the Parsons ES project team. It is also 
intended to foster clear communication between Parsons ES and the CEHNC. Honest 
and effective communication among the project team requires that all parties clearly 
understand the project requirements. This Quality Assurance Plan will dictate the 
methods and procedures that will be used during the project. Additionally this plan will 
define the tolerances for the product of the work process. For example, the goal for 
tolerances of data inputs for OOU6 geophysical survey is f24  inches in the horizontal 
plane (which has an accuracy of f12 inches from the surveying mapping and f12 inches 
from the geophysical survey instrument). 

4.2.1 
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4.3 INSTRUMENT AND EQUIPMENT CALIBRATION 
Calibration Procedures and Frequency. Instruments and equipment used 

to gather and generate environmental data are calibrated with sufficient frequency and in 
such a manner that accuracy and reproducibility of results are consistent with the 
manufacturer’s specifications. Field instruments and equipment will be calibrated daily. 
Calibration, repair, or replacement records will be filed and maintained by the 
Geophysical Survey Team Leader and Intrusive Investigation Field Supervisor. 
Calibration records of the field instrumentation will be filed with the Project Manager in 
Atlanta after the field work is completed. 

4.3.1 

4.3.2 Field Instruments. All geophysical survey instruments will be calibrated 
immediately prior to each day’s use over the on-site calibration strip. The calibration 
procedures will conform to manufacturer’s standard instructions. This calibration will 
ensure that the equipment is functioning within the allowable tolerances established by 
this project. Calibration records will be maintained by the Parsons ES geophysical 
survey team leader and Intrusive Investigation Field Supervisor and may be subject to 
audit by the QA manager. 

4.4 GEOGRAPHIC INFORMATION SYSTEM QUALITY 
ASSURANCE PROCEDURES 

4.4.1 The accuracy of the geographic analysis is only as good as the underlying 
data being analyzed. Certain guidelines are necessary to ensure data quality after it has 
been entered into the system. The quality assurance guidelines presented in this section 
pertain only to GIS data that has been loaded into the system. 

4.4.2 Potential data problems include source data errors, data entry errors that 
can be corrected, data editing errors that can be corrected, data corruption errors that can 
be prevented, and user errors that can be anticipated. 

4.4.3 Quality control measures will be implemented to ensure that the data is 
within acceptable spatial accuracy parameters. The spatial accuracy of the intrusive 
investigative data (OE contamination locations) will be determined by cadastral surveys 
of the site conducted in accordance with the 1983 North American Datum (NAD83) 
referenced to the South Carolina State Plane Grid System. 

4.4.4 Geometric Accuracy. After all coordinate information for grids and OE 
contamiation locations are verified, the geometric accuracy of the geographic features 
will be checked. This process will eliminate free end points, unclosed polygons, and 
dangles. After this is complete, corners and endpoints will be examined for coordinate 
accuracy. Certain geographic features may be incorrectly located. When this is detected, 
the source data will be examined and the correct location and place points will be 
determined in the GIS data set to represent identifiable elements of the feature such as 
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corners or intersections. To prevent errors from occurring during the editing process, as 
previously stated, original files will be backed up prior to making edits. 

4.4.5 Geographic Accuracy. One of the strengths of GIS is the accuracy with 
which geographic phenomena can be mapped. However, this strength can become a 
weakness if the overall spatial accuracy of the data is not clearly indicated. Whereas 
Microstation can measure to within a fraction of an inch, if the accuracy of the data is 
limited to f5 feet (as an example) then Microstation’s supposed accuracy can be 
deceptive. Therefore, a statement of the accuracy of the spatial data should always be 
included with documentation of the graphic files, assuming that it is known. Standard 
situations to be examined in all GIs coverages include evaluating the graphical accuracy 
of the geographic features. The GIs coverages should be evaluated to determine if the 
geographic features are graphically correct. If they are not in accordance with the data 
dictionary, they should be corrected. After such corrections, it is generally a good idea to 
rebuild topology for the coverage(s) affected by the operation. All such corrections will 
be noted in a GIs Operations Log by the contractor. The accuracy of the grid corners 
will be L-12 inches. 

4.4.6 Data Loss and File Corruption. There are several programs that 
manipulate the various files used by the GIs and relational database. Due to hard disk 
limitations, Random Access Memory (RAM) limitations, or human error these programs 
occasionally crash, and the files being manipulated by these programs are corrupted 
among other problems. To prevent data loss, these files should be backed up. 

4.4.7 Schema Quality Control. The database values are the other part of the 
data structure that require quality control. The database is generally treated as a single 
file with unique properties. Quality control procedures will be developed by the GIS 
operator to ensure that the data contained therein is accurate and usable. Before editing 
any database tables, the tables will be unloaded for backing up the schema. Another 
safeguard is to use a reference file of how data entry is performed. 

4.4.8 The GIS operator will develop and use a checklist of standard quality 
control steps. For example, another approach to fixing errors is to run a program that 
edits the ASCII data export file. 

4.5 

4.5.1 Data Reduction 
Any raw data from field measurements (including geophysical and intrusive data 

collection activities) will be appropriately recorded and notated in the field notebooks. If 
the data are to be used in the project reports, they will be reduced and summarized, and 
the reduction method will be documented in the report. Data reduction and analysis 
methodologies will be dependent upon those geophysical methods selected. Data 
reduction requirements will meet accepted standards. 

DATA REDUCTION, VALIDATION, QUALITY CONTROL AND 
REPORTING 
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4.5.2 Data Validation and QC 
Validation of geophysical data will be performed by actually excavating geophysical 

anomalies. Post-excavation data review will be performed by reexamining a limited 
quantity of surveyed areas (10% of all grids investigated) and rechecking the excavated 
location. Data review will be performed on both the geophysical surveys and the 
intrusive investigations. 

4.5.3 Quality Control of Geophysical Data 

Prior to beginning work, teams will sweep a controlled area (calibration strip) of 
known magnetic anomalies. The results of the calibration procedure will be recorded in 
the log book. The calibration strip will be constructed in the following manner, A 100 
percent electronic sweep of the strip will be conducted by UXB to determine existing 
anomalies. The strip will be seeded with inert ordnance items (for example, 155 mm 
projectile). Readings will be taken at locations atop the seeds and will be recorded in a 
calibration log. Inert ordnance items, indigenous to the OOU6, will be buried as seed 
items in the calibration strip. The location of all existing and seeded anomalies will be 
recorded on the calibration strip map. The geophysical survey teams will conduct an 
initial sweep of the calibration strip and record their instrument readings for each 
anomaly. These readings will serve as a baseline reading. Prior to beginning each day's 
work, the geophysical survey teams will re-check their instruments in the calibration 
strip. An instrument reading differing more than 25 percent from the baseline reading 
may suggest equipment failure or procedural error. QC of the EM-61 geophysical survey 
will be accomplished by performing a magnetometer survey of 10% of the grids 
investigated. The UXO subcontractor will perform the QC effort. The purpose of this 
QC effort is to evaluate the effectiveness of the EM-61 geophysical survey instrument at 
OOU6 and to ensure data integrity for subsequent safety risk assessment and remedial 
design efforts. 

4.5.4 Data Reporting 
For all anomaly analyses and review, at a minimum, the GIs data 

packages/maps will show traceability to the anomaly location and will contain the 
following information required for data validation: 

4.5.4.1 

8 Case narrative describing any deviations from the normal anomaly evaluation 
procedures required and the anomalies affected; 

8 Anomaly location identifications; 

8 Geophysical data set identifications; 

0 Individual parameter results; and 
e 

4.5.4.2 

Summary of all GIS quality control procedures. 

As a part of the data evaluation process, the GTS operator will confirm 
that its documentation is complete, paginated, and legible; qualitative identifications are 
accurate; calculations are accurate; and the results are expressed in the appropriate units. 
A copy of the OE/UXO data as displayed on the GIS anomaly maps will be checked for 
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completeness and compliance. In addition, the data will be validated and any results not 
in compliance with established QA/QC criteria will be identified. The effect of any 
noncompliance on the usability of the data will also be discussed. In general, the 
information on the diskettes will include: 

4.5.4.3 Parsons ES will take the data packages generated by the GIS and check 
them for completeness. The data will then be evaluated by Parsons ES, in conjunction 
with UXB. The evaluation process will include: 

The anomaly’s location with respect to confirmed OEWXO; 

The detection instrument readings (e.g., the electronic signature); 

Subsurface conditions and proximity to sources of interference that affect the 
sensitivity and reliability of the detection instrument; and 

Field observations and comments by the geophysical and intrusive investigation 
personnel. 

4.6 INTERNAL QUALITY CONTROL PROCEDURES 

4.6.1 Internal Quality Control 

The overall effectiveness of the quality control program for this project depends on 
the site survey, geophysical survey, intrusive investigation, and the GIS activities being 
conducted in accordance with a program that ensures the precision and accuracy of 
analyses by detecting errors and preventing recurrences or measuring the degree of error 
inherent in the activities and procedures. The field calibration strip used during this 
project is discussed in Section 4.5.3. The routine GTS QC procedures to be employed 
during the project are also discussed in section 4.4. 

4.6.2 GIS Quality Control Checks 

methods. 
GIS data analysis will be conducted in accordance with accepted and appropriate 

4.7 PREVENTIVE MAINTENANCE 

Equipment, instruments, tools, gauges, and other items requiring preventive 
maintenance will be serviced in accordance with the manufacturer’s specified 
recommendation and written procedures developed by the operators. 

4.7.1 Maintenance Procedures 
The manufacturer’s written maintenance schedule shall be followed to minimize the 

downtime of the measurement system. It will be the operator’s responsibility to adhere 
to this maintenance schedule and to arrange any necessary and prompt service as 
required. At a minimum, equipment used daily will be cleaned at the end of each work 
day and kept in good operating condition. Service to the equipment instruments, tools, 
etc., shall be performed by qualified personnel. In the absence of any manufacturers 
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recommended maintenance criteria, a maintenance procedure will be developed by the 
operator based upon experience and previous use of the equipment. 

4.7.2 Maintenance Records 

Logs shall be established to record and control maintenance and service procedures 
and schedules. All maintenance records will be documented and traceable to the specific 
equipment, instruments, tools, and gauges. Records produced shall be reviewed, 
maintained, and filed by the geophysical equipment operators and/or UXO technicians 
when this equipment is used at the site. The QA Manager can audit these records to 
verify complete adherence to these procedures. 

4.7.3 Equipment Spare Parts 

An extra battery pack for each geophysical instrument shall be on-site at all times. 
Additionally, a back-up geophysical instrument will be on site and in operating 
condition. This will be used if an instrument becomes unusable during the work day. 
Arrangements shall be made with a spare parts supplier so that any spare parts needed 
can be delivered to the site by overnight delivery or equivalent means. 

4.8 CORRECTIVE ACTION 

4.8.1 The following procedures have been established to assure that conditions 
adverse to quality such as malfunctions, deficiencies, deviations, and errors are promptly 
investigated, documented, evaluated, and corrected. 

4.8.2 Adverse Conditions and Corrective Actions. When a significant condition 
adverse to quality is noted in the field or at other subcontractor locations, the cause of the 
condition will be determined and corrective action taken to preclude repetition. 
Condition identification, cause, reference documents, and corrective action planned will 
be documented and reported to the site team leader, project manager, QA manager, and 
involved subcontractor management. Implementation of corrective actions will be 
verified by documented follow-up action. All project personnel have the daily 
responsibility to promptly identify problem areas, solicit approved corrective actions, and 
report any condition adverse to quality. 

4.8.3 Corrective actions will be initiated at a minimum: 

When predetermined acceptance standards are not attained; 

When procedures or data compiled are determined to be faulty; 

When equipment or instrumentation is found faulty; 

When quality assurance requirements are violated; 

As a result of system and performance audits; and/or 

As a result of management assessment. 
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a 4.9 QUALITY ASSURANCE REPORTS 

4.9.1 During the project, the Quality Assurance Manager will prepare at least 

The periodic assessment of measurement data accuracy, precision, and 

one quality assurance report to discuss: 

completeness; and 

Significant quality assurance problems and corrective actions taken. 

4.9.2 In addition, the Parsons ES Project Manager will receive periodic updates 
concerning quality assurance in the field or with the GIs. A final report prepared upon 
completion of the project may include a separate data assessment report summarizing 
data quality information. 

4.10 OVERALL QC MANAGEMENT 
The overall responsibility for implementing QC activities for this project 

is the Parsons ES QA manager. Responsibility for field OEKJXO operations QC rests 
with the UXO subcontractor QC manager. A list of responsibilities for these two QC 
roles is provided in Section 3.0 of this WP. 

4.10.1 

4.10.2 The Parsons ES and UXO subcontractor project managers will have 
overall responsibility for assigning QC responsibilities and ensuring that QC programs 
are implemented in accordance with the CEHNC SOW. - 
4.11 FIELD INVESTIGATION DOCUMENTATION 

4.11.1 Daily Field Activity Records 

Field activity logbooks will be maintained daily, if applicable, and all entries will be 
recorded in ink. All personnel will use bound and numbered field logbooks with 
consecutively numbered pages. The following logs will be maintained. 

4.11.1.1 Daily Activity Log 

e 

Visitors; 

Weather conditions; 

Relevant events; 

Important phone calls; 

Date and recorder of field information; 

Start and end time of work activities including breaks, lunch, and down times; 

Changes from approved or planned work instructions; and 

Signature of the Parsons ES site manager indicating concurrence. 

4.11.1.2 Safety Log 
-- 

e Date and recorder of log, 
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0 

Weather conditions, 

0 Accidents, 

Safety audits, and 

Tailgate safety briefing (time conducted and by whom), 

Significant site events relating to safety, 

Stop work due to safety, 

Signature of the Parsons ES site manager indicating concurrence. 

4.11.1.3 Training Log 

0 

Date and recorder of log; 

Nature of training (personnel will complete the Parsons ES and the UXO 
documentation of training form); 

Visitor training; and 
0 Signature of both the Parsons ES and The UXO subcontractor site managers, 

indicating concurrence. 

4.11.1.4 QC Activity Log 
0 

Equipment calibration; 

0 Equipment monitoring results; 

QC audits; 

Nonconformance reports; and 

Date and recorder of log; 

0 Signature of the Parsons ES site manager and the senior UXO supervisor, 
indicating concurrence. 

4.11.1.5 Ordnance Accountability Log 
Date and recorder of log; 

Assigned identification number; 

Type, condition, and location; 

Disposition; and 

Signature of the Parsons ES site manager and the senior UXO supervisor, 
indicating concurrence. 

4.11.2 Photographic Records 

Photographic records, in addition to the required site videotape, will be maintained 
by site personnel. Significant activities will be documented by 35-mm color prints and/or 
by videotape. Photographic records will be used to supplement information recorded in 
the daily activity logs, including photographs of equipment prior to use, typical ordnance 
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items, and the condition of sites prior, during, and after any activity. Photographs will be 
maintained in a photograph logbook with appropriate labels identifying the negative and 
a complete description of the photograph subject. 

4.11.3 Working Map 

Working maps or sketches of the sampling sites will be used to document ordnance 
locations during excavation and removal activities. As UXO is located and identified, the 
assigned technician will record (on the working map) the location and corresponding log 
entry number in the Ordnance Accountability Log. If a large number of OE/UXO items 
are found, such as a burial site, the area will be marked on the working map along with 
the total number of OE/UXO items found at that site. 

4.11.4 Records Of Inert Ordnance Items 

4.11.4.1 Inert ordnance items and nonhazardous scrap will be disposed of through 
a local civilian scrap yard at no cost to the government. Appropriate documentation will 
be obtained from the scrap dealer as instructed by CEHNC. 

4.11.4.2 Parsons ES will prepare a certificate to be signed by the senior UXO 
supervisor. The certificate will state the following: 

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

Date 

Senior UXO Supervisor 

4.11.5 Field Office/Communications 

Field QC procedures will include establishing field office entry requirements and 
communication protocols. A field office will be established within the property 
boundaries of OOU6. All official visitors will report to the project field office to sign in 
No one will be allowed to visit any portion of the site without an escort. All visitors will 
be announced to the site via a two-way radio if the visitors are touring the actual site 
work areas. All internal communications will be by use of Motorola MTX portable and 
base station equipment, or equivalent. All official external communications shall be via 
cellular telephone or land line from the field office. 

4.12 DESIGN QUALITY ASSURANCE 

4.12.1 During the detailed design phase, the project will receive formal, in- 
house, and technical reviews conducted at approximately 30, 60, and 90 percent 
completion. The purpose of each review is to ensure that the latest company-wide 
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experience is being incorporated into the design and to constructively critique the project. 
Constructability reviews will be included in both of these sessions. 

4.12.2 The Technical Director for design effort on this project is Mr. Robert 
Thoem. Mr. Thoem is a registered professional engineer in South Carolina and has 
extensive design and construction management experience obtained during 30 years of 
consulting for governmental and industrial clients. Mr. Thoem is well suited to his role 
as Technical Director for design effort on this project. Mr. Ken Stockwell, also a 
registered professional engineer will perform in the role of Design Quality Assurance 
coordinator. Under the directorship of Mr. Thoem, Mr. Stockwell will coordinate internal 
formal reviews of all design documents. 

4.12.3 All design related documents will receive an intra-descipline and inter- 
descipline reviews by a technically qualified Parsons ES staff. 
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5.0 SAFETY PROCEDURES 

This section outlines safety and health procedures to be employed for all field 
investigation activities conducted at OOU6. Detailed safety procedures for the use of 
explosives in detonating OEKJXO at the site are provided with this WP as Appendix C. 
A detailed SSHP is provided with this WP as Appendices D and E. 

5.1 OE/UXO SAFETY 
Any suspected or known OE/UXO encountered during geophysical survey 

operations will be clearly marked and its position annotated on the appropriate map. The 
UXO Supervisor will evaluate all encountered UXO and determine if the work planned 
for the area can safely continue or what actions must occur prior to commencing work. 
Such recommendations will be made immediately to the senior UXO supervisor who will 
contact the Parsons ES Site Manager. The senior UXO supervisor will be notified of the 
discovery and of the conclusion made by the UXO supervisor. The Senior UXO 
Supervisor will immediately notify the Parsons ES Site Manager of any discovery which 
in his opinion, warrants a review of current procedures or work stoppage. 

5.1.1 

5.1.2 In accordance with the SOW, if a CWM is encountered, all field 
operations will cease, and the area will be secured by two UXO specialists. The UXO 
personnel will notify the CEHNC safety representative for guidance. 

5.1.3 Except for the intrusive investigation of geophysical contacts, within 
sampling grids, and establishment of a calibration grid for the EM-61, no intrusive 
activities are authorized by personnel at any time without authorized modifications to 
delivery order SOW. 

5.2 SITE CONTROL 

based on the net explosive weight to determine the suitability of the work zone. 
Fragmentation distances will be calculated per EODB-60A-1- 1-f. 

5.2.1 On discovery of suspected OE/UXO, the work zone will be reevaluated 

5.2.2 On discovery of suspected OE, the UXO team leader will investigate the 
item and determine its hazard. If in the opinion of the UXO team leader and Senior 
UXO Supervisor, the item can remain undisturbed without presenting a safety concern to 
personnel, the item will be marked for avoidance and work may resume in the grid. 
Items which present a safety concern will be marked and immediately disposed of by 
detonation. Only the demolition crew and CEHNC Safety Specialist will be permitted in 
the exclusion zone until the item has been destroyed and the “all clear” is announced by 
the Senior UXO Supervisor. 
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5.2.3 Due to the distance between sampling grid sites and the large size of 
OOU6, overall site control through one point is not feasible. The rural setting should 
inhibit frequent trespassing; however, the potential for hikers and horseback riders to 
enter the immediate site areas exists and must be prevented. All employees working on 
site will remain vigilant for unauthorized personnel. if necessary, civilian authorities 
may be called upon to ensure site security. 

5.3 
General site safety procedures listed in this section will be followed 

throughout this project, in addition to US ACE safety concepts and considerations for 
UXO as described in the Explosives Safety Precautions (Appendix C), SSHP 
(Appendix E), and Demolition/Disposal SOP (Appendix F). 

GENERAL SITE UXO AND SAFETY PROCEDURES 

5.3.1 

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

5.3.3 A minimum of two UXO technicians will be present during all UXO 
operations, so that one may always act as a safety observer. 

5.3.4 All UXO encountered will be reported to the Senior UXO Supervisor, and 
appropriate measures will be chosen to safeguard the area. 

5.3.5 During all OE/UXO confirmation operations, only the minimum number 
of personnel (two) required to safely perform the task will be allowed onsite. All others 
will evacuate to a predesignated assembly point. 
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6.0 PUBLIC AFFAIRS 

Mr. Wayne Bogan, Charleston District life cycle project manager, will be the overall 
coordinator for public affairs on this project. The following protocol will be followed 
during execution of this WP: 

All communications and contacts with the public will be under the direction of 
Mr. Bogan. 

All public information/contacts made during the project will be documented and 
forwarded immediately to Mr. Bogan. 

If public meetings are warranted under this delivery order, Parsons ES will 
maintain records as requested by CEHNC. 
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7.0 OElUXO OPERATIONAL PLAN 

Based on data from previous investigations, sampling sites have been selected to 
provide site characterization data for the Engineering Design process at OOU6. A 
geophysical survey layout comprising of 300, 50 by 50 ft, grids will be selected for 
geophysical investigation for suspected subsurface OE. The site characterization effort 
will be performed using the field investigation equipment listed in AppendixG. The 
following general methods and procedures will be followed for all instances of OE 
discovery during Engineering Design sampling activities: 

7.1 IDENTIFICATION 

0 

Right-of-entry to the sites will be obtained by the Charleston District. 
Excavations greater than 4 ft will not be performed without prior approval from 
the CEHNC safety representative. 

Any suspected or known OE/UXO encountered during excavation will be 
clearly marked and its position annotated on the appropriate map. The site UXO 
supervisor will evaluate the UXO item found and immediately report the 
condition of the item to the senior UXO supervisor. 

A detailed account of all materials (OE and non-OE) encountered during the 
surface/subsurface investigation will be maintained. 

If the material is OE, the amounts, identification/condition, and disposition will 
be accounted for. 

If the material is non-OE (e.g., metallic debris), it will be accounted for as 
pounds per acre. 

All access holes will be refilled and compacted upon completion of the 
excavation. 

0 

7.2 SAFETY PROCEDURES 
The following safety procedures will be followed during identification of the 

suspected OE material at OOU6: 

EM-61 (or other detectors) operators or other non-UXO qualified personnel will 
not be allowed to perform UXO operations (e.g., gaining access to subsurface 
UXO, identification, transportation, storage, and disposal of UXO). 

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

A minimum of two UXO personnel, trained as per 29 CFR 1910.120, will be 
present during all UXO operations. 
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* During all OE confirmation operations, only the minimum number of personnel 
(two) required to safely perform the task will be allowed onsite. All others will 
evacuate to a pre-designated assembly point. 

All access, identification, and disposaVventing procedures of OE will be 
accomplished by a UXO specialist. 

7.3 DISPOSALNENTING 

OE encountered during surface/subsurface investigation. 
The following methods and procedures will be followed for the disposal/venting of 

7.3.1 Disposal Areas 

All disposal areas will be clearly marked and, during disposal operations, total site 
control MUST be maintained to ensure that no one is admitted to or gains access to the 
area other than those involved in the disposal operation. An accountability system will be 
used for all explosive materials expended in the disposal of UXO. 

7.3.2 OE/UXO Disposal and Explosive Venting 

safety specialist will be notified, and a decision will be made on the disposal procedure. 
7.3.2.1 If UXO is encountered that cannot be destroyed in place, the CEHNC 

7.3.2.2 If possible, prior to the end of each work day, all OE located, identified, 
and accounted for that requires disposal by detonation or explosive venting, will be 
disposed of in place. After explosive charges have been set, the shot will be covered with 
earth or sand. Destruction of OE will be accomplished by detonation using electrical 
firing systems to ensure maximum control and safety. Disposal by detonation will be 
conducted within approved-EOD procedures and DoD regulations and guidelines (e.g., 
disposal by detonation will not occur during electrical storms; a 30-minute wait period 
will be observed for all misfires). All disposed UXO will be set up and detonated one 
shot at a time. Upon completion of disposal shots, the area will be checked for low orders 
and/or kickouts in accordance with the SSHP and the OE Operational Plan. Any fuzed 
kickouts and/or low ordered ordnance will be considered armed and will not be moved 
until a determination has been made that they can be transported safely. 

7.3.2.3 This site presents possible explosive hazards from various projectiles. One 

UXO will be vented using a small-shaped charge placed on top or along side the 
UXO that will penetrate through the casing. If the projectile is live, it will 
detonate as designed; if the projectile is inert-filled, it can be considered 
explosively vented and staged as scrap metal. If there is any doubt after venting 
as to the condition, the UXO will be disposed of in place. This procedure 
incorporates the least amount of explosives for disposal. Firing procedures will 
be determined on a case-by-case basis. 

Using a suitable amount of high explosive, UXO will be destroyed in place. 

of the following disposal procedures will be used: 
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8.0 ENVIRONMENTAL RESOURCES PROTECTION PLAN 

An ERPP, attached to this WP as AppendixH, has been prepared to ensure 
compliance with the National Environmental Policy Act (NEPA) and Army Regulation 
(AR) 200-2, so that activities at the site minimize potential adverse environmental 
impacts. The ERPP will observe and comply with all applicable South Carolina state and 
local statutes and regulations. 
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APPENDMA 
ANNEXK 

STATEMENT OF WORK 
ENGINEERING DESIGN 

. Ordnance Operable Unit (OOU) 6 
FORMER CAMP CROFT 

SPARTANBURG, SOUTH CAROLINA 

23 September 1996 

1.0 BACKGROUND AND GENERAL STATEMENT OF WORK: The work 
required under this Scope of Work (SOW) falls under the Defense Environmental Restoration 
Program - Formerly Used Defense Sites (DEW-FUDS). Ordnance explosives (OE) exists on 
property formerly owned by the Department of the Axmy. 

1.1 Explosive ordnance is a safety hazard and constitutes an imminent and substantial 
endangerment to site personnel and the local populace. During this engineering design, it is the 
Government's intent that the A-E perform a records search, grid or sector the Operable Unit 6 
area for this design, evaluate the density of ordnance and depths, and recommend sectors for no 
fiuther action, surface clearance only, clearance to a specified depth. Ordnance encountered 
during this design effort shall be destroyed, by detonation, on-site. This action will be performed 
in substantial compliance with the Comprehensive Environment Response, Compensation, and 
Liability Act (CERCLA), Section 104 and the National Contingency Plan (NCP), Section 
300.400; therefore, pennits for on-site disposal are not required. 

1.2 This ordnance action does not fill under the RCRA hazardous waste management 
requirements. 

1.2.1 Per the Department of the Army Policy, the applicable provisions of 29CFR 1910.120 
apply. - 

1.2.2 Due to the inherent risk in this type of operation, the UXO contractor shall be limited to a 
40-hour work week either five 8-hour days or four 10-hour days. UXO personnel shall not per- 
form UXO-related tasks more than 10 hours per day. 

1.3 General Description :The former Camp Croft Training Facility was approximately 19,044.46 
acres and was approximately 5 miles southeast of Spartanburg, South Carolina. Current land 
usage is approximately 7,088.08 acres for Camp Croft State Park 4,936.24 acres for farming, 256 
acres for private industry, and 6,764.14 acres of residential used to mchde a public golf course. 
This SOW pertains to Ordnance Operable Unit (OOU) 6 as identified by the Engineering 
EvaluatiodCost Analysis (EWCA), Former Camp Croft, January 1996. 
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1.3.1 Ordnance Qperable Unit 6 - Ordnance Operable Unit 6 (OOU6) iS located within the 
boundaries of former Camp Croft, but outside Croft State Park It is situated off of Mimosa Lake 
Road and is adjacent to the south of U.S. Highway 176 Bypass. The property is prhately owned 
and is used for tree planting. The owner plans to develop the property fctr industrial use, 
including landfills. The potenti4 exists for fbture construction of ponds rind buildings on the 
property- 

- 

1.3.2 A T h e  Critical Removal Action (TCRA) was conducted at the t h e  of the EWCA 
sampling effort due to reported and confirmed findings of 105 mm projecaes on the property. 
ESE was directed by CEHNC to investigate four areas within the boundmies of the TCRA, 
including the p h e d  "compost B" area, the "poppy field", the proposed location of "landfill No. 
2", and one unnamed area. These areas were designated as Grids 61,62, 88, and 87, respectively, 
Grids 6 1 and 62 were investigated on October 28 and 29, 1994, and Gridls 87 and 88 were 
investigated January 17 through 23, 1995. 

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

L.3.4 Figure 1 shows the locations of the grids. The table below s u m m a r k s  the configuration, 
sampling methodology, anomalies recorded, anomalies investigated, and OE findings for each grid 
within OOU6. 

- 

1.3.5 The TCRA was completed on January 19, 1995, and resulted m the discovery of four 
UXO items over the entke work area. 
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1.3.6 The site's proximity to public roads and inhabited areas may create a physical security 
situation during demolition operations that shall be addressed in the work plan. 

AK-3 



AK-4 



2.0 OBJECTIVE: Perform an Engineering Design that shall recommend and justify aread 
sectors to be remediated and depths of remediation. This design shall be implemented by a follow- 
on contractor. This design shall be accomplished as follows: 

3.0 DESCRlPTION OF SERVICES: 

3.1 (TASK 1) PREPARE WORK PLAN: 

3.1.1 The A-E shall review existing work plans that have been approved for Camp Croft and shall 
utilize the approved work plan to the maximum extent possible in the development of a work plan 
for this task order. The WP shall outline the A-E's proposed methodology of accomplishing the 
objective. ?'his shall include site-specific training, UXO-related procedures and practices, 
equipment, admkjstrative area equipment, demolition materials and their security and 
accountability system, personal protective equipment, responsri-ilities and qualifications of 
personnel, organizational structure to include subcontractor(s), if applicable, internal and external 
communications, project site office, a project schedule, UXO safety and site general safety to 
include slakes, ticks, and other flora and fauna, quality control procedures, on-site and of€-site 
emergency medical arrangements to include transportation, and the completion of ENG Form 
3394 in the event of an accident. All UXO-related procedures shall comply with CEHNC Safety 
Concepts and Basic Considerations for UXO. 

3.1.2 Additionally, the WP shall include maps in suf€icient scale to clearly identify the OOU6 
investigation grids. The grids identified for geophysical and intrusive action shall be sufEcient to 
determine which areas warrant no M e r  action, d a c e  clearance, and clearance to a specified 
depth. Documented areas proposed for hture development &all contain a greater number of field 
sampling grids than areas proposed for no development. The A-E shall propose andjustifjl 
sampling lanes , grids, etc. to adquately characterize the OOU6 location for subsequent 
remediation. The drawings and maps shall be placed upon the GIs. Sites such as the existing 
landfjlls and the TCRA areas, or physical features that a remediation effort would not be 
warranted, should be deleted fiom the overall OOU6 design effort with location boundaries and 
justification for no action clearly stated in the work plan. 

3.1.3 If disposal by detonation is not feasible, the contractor&all describe feasible alternatives 
for dsposal and recommend the safest and most cost-effective method of treatment and chsposal 
of OE encountered during sampling activities. The method of treatment shall be recommended by 
the A-E and approved by the contracting officer, 

3.1.4 The WP shall include the following subplans: 

3.1.4.1 yX0 Operational Plan, 

3.1.4.2 Site-specific Safety & 3ealth Ph- The conkactor shall submit a SSHP IAW 
29CFR 1910.120 that contains OE safety standards and procedures. The A-E shall review all 
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available site information and develop the necessary dkty  and health dscuments SufTicknt to 
protect on-site personnel, the environment and potential off-site receptors. Thd&shall utilize 
the sewices of qualified personnd, as dsficed in ER-385-1-92 to o v e r s e f 5 d  e d e v e l o p 3  - 
implementation of the required safety and health documents as defined-4~ Section 5 of this S 

subplan) describing the equipment to be employed to perform all necessary operations. It is the 
responsibility of the A-E to insure that the appropriate geophysical methods and equipment are 
applied to investigate and discriminate anomalies. 

3.1.4.3 Equipment Plan (EP), The contractor shall prepare and sub adetded-EP (as a WP 

3.1.4.4 Location Survev and MaDpine Plan. 

3.1.4.5 Environmental Protection Plan. 

3.1.4.6 Ouality Control Plan, The A-E shall prepare a p h  describing the A-E's Quality Control 
for the project. Note that the A-E is responsible for developing and implementing only the project 
QC. The government will perform Quality Assurance (QA). 

3.1.4.7 Work. Data, and Cost ManaEement Plan, The A-E shall develop and implement a plan 
that describes haw the data and infoxmation collected in this project will be collected, stored and 
evaluated. This section will also describe, in detail, the process by which raw data is assimilated 
into a Geographical Information System (GIs), if applicable. 

3.1.4.8 Technical and Management Plan. The A-E shall describe anticipated geophysical 
investigations and the excavation of representative areas. The A-E shall propose and just* 
methods and procedures that are well suited to the anticipated site conditions. The A-E shall 
consider technical requirements for site charactehtions as well as sdety and sec& regulations 
applicable to this site. The plan shall describe the goals, methods, procedures and personnel used 
for field sampling and data gathering activities. The geophysical instrunlentation used shall be 
capable of detecting a round at a specified depth . Field instrumentation shall be field tested daily 
to ensure that it is operating properly. This shall be accomplished by pkmting an inert round or 
very similar magnetic inert item at a specified depth and determining the standard indication. The 
depth and type of round(s) shall be identified and addressed 6 the Work. Plan. If an instrument 
does not meet the standard during the daily check, it shall be calibrated, repaired or replaced. 

3.1.4.9 Re-datory Compliance Plan [RCP). The A-E will provide a fist of potential applicable 
or relevant and appropriate requirements (ARARS) and make an initial determination as to their 
actual applicability to the project. The RCP shall descfibe how the A-E wiU maintain compliance 
with ARARs during field investigation activities. The A-E should also note that evaluation of 
ARARs is an iterative process which the A-E shall perform throughout the life of the project, and 
particularly when evaluating and recomading  an appropriate removal response. 
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3.1.4.10 Subcontractor Mananement Plan, The A-E shall prepare a plan descn'bmg, in detail, 
methods and procedures to maintain control of al l  subcontractor activities. 

- 

3.1.4.11 Scrap Waste Disyosal Plan. The A-E shall descnie bow scrap waste shall be handled at 
the site. The plan shall descnie ifthe waste must be containerized; type of containerization 
method; acceptable drsposal facilities; site storage and securiw; transportation; manifesting; and 
storage time limits. 

3.2 ("ASK 2) SITE CHARACTERIZATION: The A-E shall characterize OOU6 site as 
identified in the Work Plan and including, but not necessarily limited to, the following activities: 

3.2.1 Geop hvsical Investigations. The A-E shall implement geophysical investigations as 
described in the approved Work Plan. 

3.2.2 Intrusive Investigations. The A-E shall, utilizing qualified personnel, implement site UXO 
sweeps as described in the approved Work Plan in order to actually locate OE at these sites. AU 
anomalies shall be excavated to the depth(s) as identified and approved in the WP. This 
excavation is intended for site design characterization. 

3.2.3 UXO Destruction. The A-E Wiu be responsible for the destruction of UXO encountered 
during site investigations and characterizations utilizing an approved UXO subcontractor and in 
accordance with all aspects of the project Work Plan. - 
3.2.3.1 All f k e d  UXO encountered during this project and all UXO determined to be unsafe to 
move shall be "blown in-place". 

3.2.3.2 All UXO operations shall comply with the U.S. Army Corps of Engineers, Huntsville 
Division, Safety Concepts and Basic Considerations for Unexploded Explosive Ordnance (UXO). 
Only USAESCH approved UXO personnel shall perform UXO-related tasks. 

3.2.3.3 The contractor shall maintain a detailed accounting of all UXO encountered on the 
project site. This accounting shall include the amounts of UX.0 ,  identification, condition, depth 
located, disposition and locatiodmapping. This accounting &all be a part of the Design Report. 

3.2.3.4 An accountability system shall be used that accounts for all demolition materials expended 
in the dsposal of UXO. 

3.2.3.5 E a  scenario is encountered that precludes detonating an UXO in place, an unidentifiable 
UXO is found, or a suspected toxic chemical munition is found, the on-site USAESCH Safety 
Specialist will request EOD support. 

3.2.3.6 If an excavation is required in an area of endangered/ protected plant or animal, 
excavation shall proceed only after approval by the Charleston District Environmental personneL 
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3.2.3.7 Unless approved by the USAESCH Safety Specialist, all recovered UXO shall be 
disposed of daily, 

3.2.3.8 M accesdexcavatioddetonatim holes shall be backfilled to grade and reseededsodded 
with indigenous grass as directed by the contracting officer. 

3.2.4 $urveying. The &E shdl perform location surveys as descri'bed iri the approved Work 
Plan. The surveying performed by the A-E will be utiIizing accuracy and methods that are Illy 
compatible with the site GIs, and shall utilize Government provided base: maps. Additional survey 
requirements are identified in Paragraph 3.3. 

3.2.5 Turn in &Recovered Inert UXO and Related Scrap; 

3.2.5.1 The contractor shall funaish all necessary personnel and equipment to turn in all recovered 
inert UXO-related scrap and non UXO-related scrap metal greater than I! square inch in size. The 
methodology to accomplish this task shall be proposed in the WP. 

3.2.5.2 Inert UXO-related scrap shall be segregated faom other types of scrap. Inert ordnance 
items shall be vented prior to turn in. 

3.2.5.3 Th.3 contractor shall complete a DD Form 1348-1 and/or local form required by the 
nearest Defense Reutilization Marketing Office (DRMO). The contractor shall prepare, and the 
Senior UXO Supervisor shall sign, a certificate as follows: - 

"I certify that the property listed hereon has been inspected by me and, to the best of my 
knowledge and beliee contains no items ofa dangerous nature." 

3.2.5.4 DRMO turn-in documentation receipts shall be submitted as a component of the Removal 
Report. 

3.2.5.5 In the event that DRMO does not accept scrap or is not locally available, the contractor 
shall arrange for a local scrap contractor to remove the scrap;. This shall be done, ifpossible, at 
no cost to the government. - 

3.2.6 Perform Ouality Control: 

3.2.6.1 The contractor shall furnish the necessary personnel and equipmlm to administer a 
Quality Control ( Q C )  Program to manage, control, and document contractor and subcontractor 
activities. The methodology to accomplish this task shall be proposed in the WP. The QC 
activities shall be documented and included in the design analysis report. 
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3.2.6.2 During the Government's periodic QA inspections, if an UXO is located in a grid or if 
excessive anomalies are located, that entire grid shall be reswept by the contractor at no cost to 
the government. 

3.2.7 All UXO operations s h d  be closely coordinated with the property owner(s) to prevent 
disruption of on-going acthities (landfill operations) currently being performed by the 
landowner(s) on the site. 

3.3 (TASK 3) LOCATION SURVEYING AND MAPPING: 

3.3.1 Surveying The Contractor shall perform all location surveys and mapping required to 
establish boundaries of areas specified in the work plan and design report and as required to 
support the project. Duting all field and intrusive acthities, the survey crew shall be accompanied 
by a UXO specialist who shall perfixxu a UXO survey in each area prior to the surveyors starting 
work. Based on site conditions it is possible that a UXO escort will not be required in all areas at 
all times after the initial site Visit. However, such a decision will be made jointly by the on-site 
safety officer and the CEHNC Safety Specialist who may rescind or mod@ it at any time. Grid 
corners shall be established using precision surveying methods. Each comer of each grid area 
shall be located by establishing the appropriate state plane grid system to the closest 1 foot and 
shall be both tabulated and shown on maps of the site. Other coordinate systems and accuracy 
specifications are not acceptable and shall not be used. The Contractor shall mark and survey the 
corners of the designated grids with stakes or other visible temporary markers. Individual 
locations of recovered UXOs only shall be tape measured or the 'k" and "y" distance estimated 
from the established grid corners. If s u b d a c e  UXOs are encountered, their depth below 
ground d c e  shall also be measured. The location of ordnance scrap, ordnance fiagments, 
shrapnel, small arms ammunition and metallic debris shall be recorded only on a 'her-grid" basis 
and not located by coordinates. The use of Total Station, GPS or other precision survey methods 
to locate individual UXOs, UXO scrap, or geophysical anomalies within a grid shall not be 
performed. A magnetometer shall be used to survey the location for the establishment of any. 
monuments or markers. 

3.3.2 Items and data to be submitted to CEHNC as part of the tasks are as follows: 

3.3.2.1 A tabulated list of all control points and a list of all adjusted coordinates established 
and/or used for this survey. 

- 

3.3.2.2 Electronic copies of all mwey data, maps, or boundary controls information developed 
during this action. These files shall include all CADD drawing in Microstation (Version 5.0) 
format, all raw field notes, or any GPS triangulations in ASCII format. 
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3.4 (TMK 4) DESIGN PACKAGE for UNEXPLODED ORDNANCE REMOVAL at 
OOU6. 

3.4.1 The A-E shall prepafe a Design Package for a follow on remedial ;action contract. The 
Design Package shall be provided to the U.S. Army Engineering and Support Center, Huntsville 
for CEHNC's contract action. The De&n Package shall consist of an Executive S v ,  
Design Report, Specifications, Drawings and a detailed Cost Estimate. 

v 

3.4.1.1 Executive Summary. The ExecWive Summary shall consist of the: following: the purpose 
of the project, site conditions and background, site characterization conclusions and findings, 
recommendations for follow on remediation action and estimated cost. The Executive S m  
shall include drawings, photographs, mps, charts, etc., as required to clearly delineate the work 
proposed. The Executive Summary shall. be submitted as a separate stand alone document. 

3.4.1.2 Desim Report. The Design Report shall consist of the following: 

3.4.1.2.1 Design Analysis. Design caldulations, assumptions, and field rf:sults that were needed 
to complete the design effort. 

3.4.1.2.2 Risk Assessment. The A-E &all utilize a UXO risk assessment: model provided by the 
Contracting Officer to perform the risk assessment, The A-E shall evaluate the risk that the site 
represents to human health and the environment. The risk evaluated shall be related to 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 i tem (for the applicable site m e )  to be used 
in the OE C o f i s k  Effectiveness Program (OE Cert). 

- 

3.4.1.2.3 All original surveying and mapping data. 

3.4.1.2.4 Detailed accounting of all UXO and UXO-related materials located and destroyed. 

3.4.1.2.5 A daily journal of all field activities associated with this SOW. 

3.4.1.2.6 A recapitulation of exposure data. This shall include total number of man-hours 
worked on site. 

3.4.1.2.7 QC documentation. 

3.4.1.2.8 DRMO or local scrap dealer tun-in documentation. +- e baseline site risk is assessed, the A-E 

ed removal action. 
based on close con.sultation with the 

- - 
v 
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3.4.1.2.10 A minimum of 20 4” X 6” color photographs shall be included m the report depicting 
major action items and UXO discoveries. The original, Final Report fUrnished to USAESCH shall 
include original photographic prints. Photographs contained in draft submissions and copies of 
final submissions shall be color reproductions. Further, a minimum of 45 minutes of narrated 
video tape depicting all activities shall be provided in two copies to USAESCH. 

3.4.1.2.11 A written record of all endangered plants and animals destroyed during the OE 
removal activities on site. The contractor shall include all restoration efforts performed as 
required in this SOW. 

3.4.1.2.12 A copy of all CEHND Form 948s issued. 

3.4.1.3 Specifications. The specifications shall clearly descxiie site specific concerns and how the 
follow on remedial work shall be accomplished. The specifications at a minimum shall discuss the 
following elements: 

-re 
‘ -0 Summary ofthe work to be accomplished 

o Site Description 
o Special Clauses (i.e. site access, environmental protection, work hours, etc.) 
o Safety, Health and Emergency Response 
o Temporary Construction Facilities 
o Demolition Site(s) 
o Site Restoration 
o Permits and Required Submittals 
o Transportation and Dqosal of Ordnance and scrap 
o Bid schedule 
o Requirements for the Closure report 

3.4.1.4 Drawing. Drawings shall clearly i d e n w  at a miuimum where and at and what depths 
excavations are to be conducted, removal boundaries for the various sectors, temporary facilities, 
and site restoration. The design shall utilize the ordnance data gathered in the field to prepare 
sectors for removal actions. All work shall be performed under the general supervision of a 
Professional Engineer registered in the State of South Carolin;. The design package shall be 
signed by the registered State of South Carolina P.E. 

3.4.1.5 Cost Estimate. The cost estimate shall be protected and submitted under separate cover 
to the US Army Engineering and Support Center, Huntsville (CEHNC) only and shall be 
protected as “Official Use Only”. Options shall be incorporated into the design package to define 
and manage changes in the extent of ordnance removal. 

3.5 (TASK 5)  MEETINGS: The contractor shall attend and participate in up to 3 meetings 
with DoD, regulatory, civilian personnel, and the public as directed by the Contracting Officer. 
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One of the meetings may be. a Public Meeting in which the A-E may be required to prepare a 
briefkg to include view graphs, charts, maps, handouts, etc, 

4.0 SUBMI'ITALS AND CORRESPONDENCE: 

4.1 Format and Content of En-gineerinP; Reports. Engheering Reports presenting all data, anal- 
yses, and recommendations shall be prqpared. All drawings shall be of engineering quality in 
drafted form with d c i e n t  detail to &ow interrelations of major features. The contents and for- 
mat of the engineering reports shall be arranged in accordance with all pcxthent guidance docu- 
ments. When drawings are required, data may be combined to reduce the number of drawings. 
Reports shall consist of 8- 1/2" X 11" pages with drawings folded, ifnecessary, to this size. A 
decimal paragraphing system shall be used, with each section and paragraph of the reports having 
a unique decimal designation. The report covers for each submittal shall consist of durable 3-ring 
binders and shall hold pages firmly while allowing easy removal, addition, or replacement of 
pages. A report title page shall ident@ the site, the A-E, the US Army Engineering and Support 
Center, Huntsville (CEHNC), and the date. The A-E identification shall not dominate the title 
page. All data, including raw analytical and electronic data, generated wider this contract are the 
property of the Department of Defense and the government has unlimited rights regarding its use. 
AU work performed by the A-E shall, so far as possible, be designed and implemented in a manner 
which compliments earlier and ongoing environmental work at C a m  Ci:oft, and in particular, the 
TCRA and the EE/CA. The speciiications, drawings, and cost estimate shall be prepared in 
accordance with CEHND- 11 10- 1- 1, Oct 1994, "Design Manual for Arcllitect Engineers". All 
work shall be performed under the general supervision of a Professional Engineer registered in the 
State of South Carolina. AU work shall be performed in accordance with the State of South 
Carolina, U. S .  EPA and U. S. h y  Carps of Engineers requirements as indicated in the current 
guidance documents listed in Seciion 8. 

4.2 Review Comments. Various reviewers will have the opportunity tal review submittals made 
by the A-E under this DO, The A-E shall review all comments received through the CEHNC 
Contracting Officer and evaluate their appropriateness based upon their :merit and the 
requirements of the SOW. The A-E shall issue to the Contracting Officer a formal, Written 
response to each comment no later than 10 days after the A-E receives the comment. All versions 
of the report shall include a concise yeti thorough executive slimmary. An appendix shall be 
provided to include a response to all regulatory, public, and Government review comments. 

4.3 Draft Reports. Each page of draft: reports shall be stamped "DRAFT". Submittals &all 
include incorporation of all previous review comments accepted by the &E. 

4.4 Identification efResponsibie PersonncL Each report shall identify the specific members and 
title of the A-E's stafFand subcontractors which had sigmficant, specific input into the reports' 
preparation or review. !dl final abni t tds  shall be sealed by the registered Professional Engineer- 
In-Charge. 
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4.5 Resen tations. The A-E shall make presentations of work performed according to the sched- 
d e  in paragraph 4.13. The presentation shall consist of a summary of the work accomplished and 
anticipated followed by an open discussion among those present. 

4.6 %utes of Meetinas. Following the presentation, the A-E shall prepare and submit minutes 
of all meetings attended to the Contracting Officer within 10 calendar days . 

4.7 Correspondence. The A-E shall keep a record of each phone conversation and written corre- 
spondence afXecting decisions relating to the performance of this DO. A summary of the phone 
conversations and written correspondence shall be submitted with the monthly progress report to 
the Contracting Officer. 

4.8 Project Control and Reporting. The A-E shall prepare and submit a master network sched- 
ule, cost and manpower plan, monthly progress reports, technical progress reports, monthly indi- 
vidual perfonnance reports and costkchedule variance report, work task proposals, and a pro- 
gram control plan in accordance with the basic contract SOW. 

4.9 Monthlv Promess Report. The A-E shall prepare and submit a monthly progress report 
describing the work performed since the previous report, work currently underway and work 
anticipated. The report shall state whether current work is on schedule. Lfthe work is not on 
schedule, the A-E shall state what actions are 
report shall be submitted not later than the 

4.10 Computer Files. AU final text 
&shed to the Contracting Officer in 
format. All final drawings by the 

in order to get back on-schedule. The 
il_ 

the A-E under this task order shall be fix- 
higher sohare ,  IBM PC compatiile 

be digitized into a Microstation 5.0 
three dimensional design Hes and furnished to the Contracting Officer on either eight millimeter 5 
GB tape or 3.5" floppies. The data will be used on CEHNC's Geographical Information System 
(GIs) equipment. This equipment consists of INTERGRAPH Corporation T-3 and T-4 dual Intel 
Pentium work stations running Microstation Version 5.0 under Windows NT. 

5.0 CONTRACTOR QUALITICATIONS: The contractor shall furnish a stagthat is qualified 
through education, training and experience that shall accomplkh the objective and tasks of this 
SOW. Federal military and civilian employees shall not be employed by the contractor in the 
pedormance of any work under the contract, e.g., during off-duty hours, regular hours or while 
on annual leave, or terminal leave. Resumes for UXO and other personnel, which document the 
attached qualifications (Items 10.2.1 - 10.2.7 only), shall be included in the WP for approval. If 
UXO personnel are substituted at the project site, their resumes shall be approved by the 
contracting officer prior to their admittance onto the site. Training and medical screening IAW 
29CFR 1910.120(e) is required for this project. 

6.0 S U B I M T I T ~ :  The contractor shall funaish copies of the plans, maps, and reports as 
identified in paragraph 4.1 to each addressee listed below in the quantities indicated. The contra& 
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tor shall use express mail services for dielivering these plans and reports. Following each 
submission, comments generated as a result of their review shall be incorporated. 

ADDRESSEE . COPIES 

US Army Engineering and Support Cater Huntsville 10 
AT": CEHNC-OE-DG (Ms. Patricia Berry) 
POBOX 1600 
Huntsville, Alabama 35807-4301 

US Army Engineer District, Charleston 
ATTN: CESAC-PM-M (Wayne Bogap) 
PO BOX 919 
Charleston, SC 29402-09 19 

US Army Engineer Division, South Atlantic 
ATTN: CESAD-PM-H (Ms. Sharon Emst) 
77 Forysth Street, SW 
Atlanta, GA 30335-6801 

8 

1 

Headquarters, US Army Corps cfEn&cm 
ATTN: CEMP-RF (Mr. James Huang) 
Room 2214-C 
20 Massachusetts Avenue, NW 
Washington, DC 203 14- 1000 

Commander, 547th Ordnance Detachaent (EODCT) 1 
Fort GiUem, GA 30050-5000 

1 

6.1 Submittals and Due Dates: 

SUBMiTTAL 1 DUE DATE 

Draft Work Plan 
Final Work Plan 
R a f ,  Design Package 
Draft Final Design Package 
Final Design Package 

18 October 1996 
22 November 1996 
15 April 19!37 
5 June 199'7 

22 July 1997 

The overall completion date of this task order is 22 August 1997. 
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7.0 PUBLIC AFFAIRS: The contractor shall not make available or publicly disclose any data 
generated or reviewed under this contract or any subcontract unless specifically authorized by the 
contracting officer and the U.S. Army Engineer W c t ,  Charleston (CESAC) Public Af&ks 
Office (PAO). When approached by any person or entity requesting information about the subject 
of this contract, the contractor shall defer to the PA0 for response. Reports and data generated 
under this contract shall become the property of the Government and distribution to any other 
source by the contractor is prohiiited unless authorized by the contracting officer. 

- 

8.0 REFERENCES: 

8.1 DOD Manual 4160.21.M, Defense Utilization and I)lsposal Manual. 

8.2 AR 200-1, Environmental Protection and Enhancement. 

8.3 AR 385-40 with USACE Supplement. 

8.4 AR 386-63, Policies and Procedures for Firing Ammunition for Training, Target Practice, 
and Combat. 

8.5 EM 385-1-1, CE Safety and Health Requirements ManuaL 

h 8.6 TM 9-1300-206, Ammunition and Explosive Standards. 

8.7 CEHND Safety Concepts and Basic Considerations for UXO. 

8.8 DoD 6055.9 Std. DoD Ammunition and Explosive Safety Standards 

9.0 GOVERNMENT FURNISHED. 

. 

9.1 Former Camp Croft Archives Search Report and Supplemental Archives Search Report 

9.2 Rights of Entry (CESAC) 

9.3 UXO technical publicationdiormation (USAESCH). 
- 

9.4 Available equipment (USAESCH) 

9.5 Engineering Evaluation /Cost Analysis 

9.6 Abbreviated Site Safety and Health Plan form 

9.7 Erdsting Maps and Digital Orthophotographs of the Former Camp Croft and surrounding 
areas, m support of this effort. 

r-f)* 
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zrma PERSONNEL QUALn;ICATIONS I I.IDPFIIFICATK)NHUMBER OT-025 
3.XSCRPnONIPWJOS 

To describe the qualification requirements for personnel involved in ordnance clearance projects. 

4. AFTROYAL DATE S.OFFKEOP PRJW&Y WSWNSIBeT(Y &.--= 6bGlDEPAPPllChBLE 
-1 
960717 I 
Use for resume submittal documenting the requid  education and experience of personnel listed'below 

1. M f ' R O V A L W A n O N  PrApWchateTbm 96AMscNuMBER. 

10. PREPARATK)N INSIRUCIXINS 

Qualifications of proposed key personnel and of personnel fillkg core labor categories (see para. 10.4,10.5) shall meet 
&e requirements listed below and shall be subdtted in resume form. The resumes shall document all required 
educational and experience requirements. The other labor categories are provided for the contractor's encouraged use 
and guidance. 

10.1 Project Manager. This individual shall have at least 3 years experience in general contract project managemen' 
programs similar in size and complexity &o the effort described in the SOW. Exceptions may be submitted to the 
Contracting officer for approval. 

10.2 Unexploded Ordnance (UXO> Personnel. 

- 

10.2.1 .General. UXO personnel shall be U.S. citizens and graduates of the US Army Bomb Disposal Schoql, 
Aberdeen Proving Ground, MD or the US Naval Ekplosive Ordnance Disposal @OD) School, Indian Bead, h4D. 
Credit for EOD experience in National Guard or Reserve Units will be based on the actual documented time spent on 
active duty, not on the total time of senice. 

10.2.2 Senior uxo Supervisor. n e  Senior wo Supervisor 
The Senior UXO Supervisor shall have served at least 15 years in militSiry EOD kignments, to include at least 10 
years in supervisory EOD positions. Three yeap of documented civilian contractor UXO experience may be substituted 
for three years of active duty military EOD exprience. This individual shall h v e  clocumented experience supexvising 
multi-team operations involving range clearan& actions. This individual shall have pertinent experience with the type of 
OEW expected to be encountered on the site. 

supervise all Contractor on-site%xo activities. 

10.2.3 UXO Supervisor. This individual .;lpeniseS an UXO Sweep Team/BNsh Removal Team/Swey Team, etc. 
This individual shall have documented experience in range clearance operations and supervisii personnel. This 
individual shall have at least ten years combiined active military EOD and contractor UXO experience. Three  year^ 
active duty military EOD experience is not waiverable for this pition. 
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Revised February 16,1996 
U.S. Army Engineering and Support Center, Huntsville 

SAFETY CONCEPTS AND BASIC CONSIDERATIONS FOR 
UNEXPLODED ORDNANCE (UXO) OPERATIONS 

1. Introduction. There is no "safe" procedure for dealing with UXO, merely procedures which 
are considered least dangerous. However, maximum safety in any UXO operation can be 
achieved through adherence to applicable safety precautions, a planned approach and intensive 
supervision. Only those personnel absolutely essential to the operation shall be allowed in the 
restricted/exclusion area during UXO operations @OD 6055.9-STD). Safety must become a 
firmly established habit when working with UXO. Safety is the leading edge of quality. 

2. References. The following documents form a part of this document to the extent 

29 CFR 

29 CFR 

referenced. 

ATFP 5400.7 

27 CFR Part 55 

910 

926 
- 

49 CFR 100- 199 

DoD 6055.9-STD 

DA Pam 385-64 

ETL 385-1-2 

TM 9- 13 00-200 

TM 9-1300-214 

TM 9-1375-213-12 

Alcohol Tobacco and Firearms Explosives Laws and 
Regulations 

Comerce  in Explosives 

Occupational Safety and Health Standards 

Safety and Health Regulations for Construction 

Transportation 

DoD Ammunition and Explosives Safety Standards 

Ammunition and Explosives Safety Standards 

Generic Scope of Work for Ordnance Avoidance Activities 

Amunition General 

Military Explosives 

Operator's and Organization Maintenance Manual (Including 
Repair Parts and Special Tools List); Demolition Materials 

-- 3. Definitions 
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a. Unexploded Ordnance (UXO). An item of ordnance which has failed to function as 
designed, or has been abandoned or disdarded, and is still capable of functioning and causing 
injury to personnel or damage to material. 

b. UXO Procedures. UXO procedures include but are not limited to the following actions: 

(1) Gaining access to (manual excavation) and identifying subsurface anomalies, and 
assessing condition of buried UXO. 

(2) Identifying and assessing condition of surface UXO. 

(3) Recovery and final disposal of all UXO. 

c. UXO Related procedures: UXO related procedures include but are not limited to the 
following: 

(1) Location and marking of subsurface anomalies. 

(2) Location and marking of suspected surface UXO. 

(3) Transportation and storage of recovered UXO. 

(4) Utilizing Earth Moving Machinery (EMM) to excavate soil to no (;loser than 
approximately 12 inches of a subsurface anomaly. 

d. UXO Qualified Personnel: UXO qualified personnel are US citizens who have graduated -b 

from the US Army Bomb Disposal School, Aberdeen, MD, or the US Naval Explosive Ordnance 
Disposal (EOD) School, Indian Head, MD. Graduates of the EOD assistant Course, Redstone 
Arsenal, AL, or Elign AFB, FL with mare than three years combined active duty military EOD 
and contractor UXO experience shall al$o be LJXO qualified, 

4. General Safety Concerns. 

a. UXO operations shall not be conducted until a complete plan for the operation involved 
is prepared and approved. Plans shall be based upon limiting exposure to a minimum number 
of personnel, for a minimum time, to the minimum amount of UXO, consistent with safe and 
efficient operations. 

b. Only UXO qualified personnel shall be involved in UXO procedures. Non-UXO 
qualified personnel may be utilized to perform UXO related procedures when supervised by 
UXO qualified personnel. All personnel engaged in operations shall be thoroughly trained in 
explosive safety and be capable of recognizing hazardous explosive expo,, wres. 

c. The use of electroexplosive devices (EED) susceptible to electromagnetic radiation 
(EMR) devices in the radio frequency (RF) range, that is, radio, radar, and television 
transmitters, has become almost universal. 
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d. Some ordnance is particularly susceptible to EMR (RF) emission.. A knowledge of 
ordnance that is normally unsafe in the presence of EMR (RF) is important so preventive steps 
can be taken if the ordnance is encountered in a suspected EMR (RF) field. 

- 

(2) The presence of antennas, communication and RADAR devices should be NOTED on 
initial site visits and/or preliminary assessments. 

(3) When potential EMR hazards exist, the site shall be electronically surveyed for EMR/RF 
emissions and the appropriate actions will be taken. Minimum safe distances from EMR/RF 
sources are listed in Tables 2-2,2-3, and 2-4 of TM 9-1375-213-12. 

f. Do not wear outer or undergarments made of materials which have high static generating 
characteristics when working on UXOs. Materials of 100 percent polyester, nylon, silk, or wool 
are highly static-producing. Any person handling a UXQ suspected of containing EEDs will 
ground himselfherself prior to touching the UXO. Refer to DA Pam 385-64 for more 
information regarding non-static producing attire. 

5. UXO Safety Precautions for Site Characterization. 

a. Make every effort to identify the UXO. Visually examine the item for makings and 
other identifying features such as shape, size, and external fittings. However, do not move the 
item to inspect it. If an unknown UXO is encountered, the US Army Engineering and Support 
Center, Huntsville (USAESCH) representative will be notified. 

b. Foreign UXO were returned to the United States for exploitation and disposal. When a 
records search indicates the possibility of foreign UXO being on a site, appropriate safety 
precautions and procedures will be incorporated into UXO operation plans. 

c. Any time a suspected chemical munition is encountered, all personnel will withdraw up 
wind from the munition. A two person UXO team, located upwind, shall secure the munition 
until relieved by the Technical Escort Unit (TEU) or Explosive Ordnance Disposal (EOD) 
personnel . 

d. Ordnance items which penetrate the earth to a depth where the force of the explosion is 
not enough to rupture the earth's surface forms an underground cavity called a camouflet. 
Camouflets will be filled with the end product of the explosion, carbon monoxide gas. 
Camouflet detection and precautions must be considered if a records search indicates the site was 
used as an impact area. 

e. Avoid inhalation of, and skin contact with, smoke, fumes, and vapors of explosives and 
related hazardous materials. 

f. Consider UXO which has been exposed to fire and detonation as extremely hazardous. 
Chemical and physical changes may have occurred to the contents which render it much more 
sensitive than it was in its original state. 

c-3 



g. Do not rely on the color coding of UXO for positive identification of contents. Munitions 
having incomplete. or improper color coding have been encountered. 

h. Avoid the area forward of the nose of a munition until it can be ascertained the item does ..6- 

not contain a shaped charge. The explotve jet can be €ita1 at great distances forward of the 
longitudinal axis of the item. Assume any shaped charge munitions to contain a piezoelectric 
(PZ) fuzing system until the fuzing system is positively identified. A PZ fuze is extremely 
sensitive, can function at the slightest physical change, and may remain hazardous for an 
indefinite period of time. 

i. Examine a projectile for the presence or absence of an unfired tracea. Also examine the 
item for the presence or absence of a rotating band and it’s condition. 

j. Approach an unfired rocket motor from the side. Ignition will create a missile hazard and 
hot exhaust. 

(1) Do not expose rocket motors to any EMR source, 

(2) If an unfired rocket motor must be transported, it shall be positioned in the direction 
which offers the least exposure to personnel in the event of an accidental i.gnition. 

k. Consider an emplaced landmine armed until proven otherwise. It may not be possible to 
tell, or it may be intentionally rigged to deceive. 

(1 ’) Many training mines contain firing indicator charges capable of inflicting serious injury. 

(2) Exercise care with wooden minas that have been buried for a long time. Because of soil 
- 

conditions, the wood deteriorates and the slightest inadvertent pressure/movement may initiate 
the fuze. 

1. Assume a practice UXO contains a live charge until it can be determined otherwise. 
Expended pyrotechnic/practice devices may contain redlwhi te phosphorus residue. Due to 
incomplete combustion, phosphorous may be present and reignite spontaneously if subjected to 
friction or the crust is broken and the contents exposed to air,” 

m. Do not approach a smoking white phosphorus (W) UXO. Burning WP may detonate 
the burster or dispersal explosive charge at any time. 

n. If the positive identification of suspected explosive materials is required, procedures in 
Chapter 13, TM 9-1 300-21 4, Military Explosives” or other approved explosives analysis shall 
be used to identify the explosives. 
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6. Ordnance Avoidance for HTRW Activities. 

a. Investigative activities on potential ordnance contaminated sites will be accomplished 
using approved ordnance avoidance procedures. 

b. HTRW ordnance avoidance procedures are detailed in Engineering Technical Letter 385- 
1-2. This ETL is available on the Internet, or through the Quality and Technology team at 
USAESCH. 

7. RestrictedExclusion Area Operations. 

a. On Ordnance and Explosives sites, the contractor’s site safety personnel shall establish a 
restricted/exclusion area for each UXO team operating on the site. The purpose of the area is for 
the protection of the public and other personnel from the blast and fragmentation hazards of an 
accidental detonation. The area shall be establish based on the following minimum factors: 

(1) Previous site use that caused the contamination: impact area, open burn/ open 
detonation, burial, etc.. 

(2) Project type: surface clearance, subsurface clearance, sifting operation, sampling, etc. 

(3) Known ordnance contamination, distances to public exposure, terrain, etc. 

b. When multiple UXO teams are operating on a site, the restricted/exclusion area and team 
separation distances shall never be less than 200 feet. 

c. During the time frame that UXO operations are being accomplished, only personnel 
necessary for the UXO operation shall be within the restricted/exclusion area. When non- 
essential personnel enter the restricted/exclusion area, all UXO operations will cease. 

(1) Plan for, provide, and know the measures to be taken in the event of an accident. 

(2) Provide a designated emergency vehicle in the area in case of an accident or other 
emergency. 

(3) Coordination with the appropriate airspace representative shall be conducted and the 
appropriate notification procedures arranged. 

(4) When non-essential personnel must enter the restricted/exclusion area, the following 
must be accomplished: a) The individual must receive a safety briefing, b) be escorted by a UXO 
qualified individual; and c) All UXO operations must cease within the fragmentation radius of 
the largest item expected to be encountered within the area. 
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d. Before any movement of a UXQ, the fuze condition must be ascertained. If the 
condition is questionable, consider the fuze to be armed. The fuze is considered the most 
hazardous component of a UXO, regardless of type or condition. 

(1) In general, a projectile containing a Base Detonating (BD) fuze is to be considered 
armed if the projectile has been fired. 

(2) Arming wires and pop out pins on unarmed fuzes should be secured by taping in place 
prior to movement. 

(3) Do Not dismantle or strip any UXO. 

(4) Do Not depress plungers, turn vanes, or rotate spindle, levers, setting rings, or o t k r  
external fittings on UXO's. Such actions may arm, actuate, or function the UXQ. 

( 5 )  Do Not subject mechanical time fuzes to any unnecessary rnovemmt. 

(6) Do Not remove any fuzes fiom UXO's. 

(7) Some ordnance items do not contain any positive safety features. Positively identify and 
review all safety precautions prior to handling any ordnance. 

e. Personnel working within the Restricted area/Exclusion zone shall comply with the 
following: 

(1) Do not conduct operations without an approved Site Specific Safety and Health Plan and 14 

an approved Work Plan. 

(2) Do not smoke, except in authorized areas. 

(3) Do not have fires for heating or cooking, except jn authorized areas. 

(4) Do not conduct explosive operations during electrical, sand, dust, or snow storms. 

(5) Explosive operations will be conducted during daylight only. 

(6) During magnetometer operations, UXO teams shall not wear safety shoes or other 
footwear which would cause the magnetometer to present a false indication. 

f. Do not undertake the handling or disposal of liquid propellant fuels tor oxidizers if not 
familiar with the characteristics of the material. 
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g. Civil War projectiles shall be treated as any other UXO. 

h. If records search indicated WP munitions were fired or destroyed in the area, extra care 
shall be taken when uncovering a buried UXO, A buried WP munition may be damaged and 
when exposed to air, may start burning and detonate. An ample supply of water and mud shall be 
immediately available if excavation reveals a WP UXO. Appropriate protective equipment 
(leather gloves, face shield, and flame-retardant clothing) and first aid shall also be immediately 
available. 

8. Storage. 

a. During Ordnance and Explosives projects, storage of explosives and UXO fall into two 
categories. 

(1) On-DoD Installations. 

(2) Off-DoD Installations. 

b. On-DoD Installation Storage. 

(1) The provisions of DoD 6055.9-STD shall be followed. Generally, an installation should 
have an explosive storage area that meets requirements in DoD 6055.9-STD. Permitting and 
compliance requirements for existing facilities are an installation responsibility. Compatibility 
of explosives found in Chapter 3, DoD 6055.9 -STD shall be complied with. UXO awaiting 
disposal shall not be stored with other explosives. 

(2) If an installation does not have an existing storage facility, the provisions of paragraph c. 
below shall apply. 

c. Off-DoD Installation Storage. 

(1 j Generally, the contractor is responsible for construction of a temporary explosive 
storage area that meets all local, state, ATF requirements, and as much of DoD 6055.9-STD that 
is practical to implement. 

(2) When establishing an explosive storage area, the following requirements must be met. 

(a) The area shall, if possible, meet the inhabited building and public traffic route distances 
specified in DoD 6055.9-STD. If the distances are less than required by DoD 6055.9-STD, then 
a proposed barricading and berm plan to protect the public from accidental detonation must be 
submitted and approved. 

(b) Magazines must meet requirements of ATF Regulations, and each magazine must have 
an Net Explosive Weight established for the explosives to be stored. 
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(c) Each magazine must have lightning protection IAW Chapter 7, DoD 6055.9-STD. 

(d) Magazines must meet intmmagazine distances as defined in Chapter 9, DoD 6055.9- 
STD, 

(e) A physical security survey shall be conducted to determine if fencing or guards are 
required. Generally, a fence around the magazines is needed, but the contractor is responsible to 
determine the degree of protection required to prevent the theft of explosives and UXO. 

d. A fire plan for the storage area shall be prepared and coordination with the nearby fire 
department shall be conducted. Placarding of magazines shall be in accordance with local, state, 
and federal requirements. 

9. Excavation Operations. 

a. The usual method for uncovering buried UXO is to excavate by hand. Hand excavation is 
the most reliable method for uncovering UXO, but unless the UXO is very near the surface, 
hand excavation exposes more people to the hazard of detonation for a loinger period of time 
than any other method. Hand excavation will be accomplished only by UXO qualified 
personnel. 

b. Earth moving machinery (EMM) may be used to excavate buried IJXO, if the UXO is 
estimated to be deeper than 12 inches. EMM shall not be used to excavate within 12 inches of 
an UXO. When excavation gets within hpproximately 12 inches of an UXO, hand excavation 
shall be used to uncover the 'UXO. EMM may be operated by non-UXO personnel, under the 
direct supervision of UXO personnel. 

(1) If more than one EMM will be used on the same site, they will be separated by the same 
separation distances required for multiple teams on that site. 

(2) During excavation operations, only those personnel absolutely necessary for the 
operation shall be within the restricted aredexclusion zone. 

(3) Excavation and trenching shall comply with the provisions of 29 CFR 1926 subpart P. 

10. Disposal Operations. 

a. As a general rule, UXO will be detonated in place when the situation allows. All 
detonation-in-place operations shall be donducted by electrical means to assure maximum 
control of the site, except in situations where static electricity or EMR hazards are present. 
Non-electrical means can be used when the situation dictates, 

(1) Do not allow one person to work alone in disposal operations. At least one person shall 
be available near the disposal site to give warning and assist in rescue activities in the event of 
an accident. 

.... 
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(2) Loose initiating explosives include lead azide, mercury fulminate, lead styphnate, and 
tetracene. These explosives manifest extreme sensitivity to friction, heat, and impact. Extra 
precautions may be required when handling these types of explosives. Keep initiating explosives 
in a water-wet condition at all times until ready for final preparation for detonation, the 
sensitivity of these explosives is greatly increased when dry. 

b 

(3) Only condition "Code A" or "Code C" explosive items shall be used as donor explosives 
for disposal operations. 

(4) Exercise extreme care in handling and preparing high explosives for detonation. They 
are subject to detonation by heat, shock, and friction. 

(5) Do not pack bomb fuze wells with explosives unless it can be positively confirmed that 
the fuze well does not contain any fuze components. 

(6) Photo flash bombs must be handled with the same care as black powder filled munitions. 

(7) WP UXO shall not be detonated into the ground. The UXO shall be counter-charged on 
the bottom center line when possible. 

b. The following safety rules will be adhered to at all times: 

(1) Carry blasting caps in approved containers and keep them out of the direct rays of the 
sun, and located at least 25 feet from other explosives, until they are needed for priming. 

(2) Do not handle, use, or remain near explosives during the approach or progress of an 
electrical storm. All persons should retire to a place of safety. 

(3) Do not use explosives or accessory equipment that is obviously deteriorated or 
damaged. They may cause a premature detonation or fail completely. 

(4) Always point the explosive end of a blasting cap, detonators, and explosive devices away 
from the body during handling. 

(5) Use only standard blasting caps of at least the equivalent of a commercial No. 8 blasting 
cap. 

(6) Use electric blasting caps of the same manufacture for each demolition shot involving 
more than one cap. 

(7) Do not bury blasting caps. Use detonating cord to position blasting caps above the 
ground. Buried blasting caps are subject to unobserved pressures and movement which could 
lead to premature firing or misfires. 
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(8) Test electric blasting caps for continuity at least 25 feet from any other explosives prior 
to connecting them to the firing circuit. Upon completion of testing, the lead wires will be short- 
circuited by twisting the bare ends of the wires together. The wires will remain shunted until 
ready to be connected to the firing circuit. - 

c. When disposing of explosives by detonation, do not approach the disposal site for at least 
thirty minutes, after the expected detonation time, in the event of a misfire. When conducting 
non-electric procedures? the wait time shall be thirty minutes plus time fuse burn time. 

d. A post-search of the detonation site shall be conducted to assure a complete disposal was 
accomplished. 

e. If the situation dictates, protective measures to reduce shock, blast. and fragmentation 
shall be taken. Army Technical Manual (TM) 5-855-1, Fundamentals of Protective Design for 
Conventional Weapons, contains data on blast effects, ground shock, cratlering, ejection, and 
fragmentation. The following distances shall be used unless protective measures are 
implemented. 

(1) For non-fragmenting explosive materials, evacuation distance should be a minimum of 
1250 feet. 

(2) For fragmenting explosive materials, evacuation distance should be a minimum of 2500 
feet. For bombs and projectiles with caliber 5-inch or greater, use a minimum evacuation 
distance of 4000 feet. 

(3)  Items with lugs, strong backs, tail plate sections, etc., should be oriented away from 
personnel locations as these items tend to travel further than normal fragmentation. 

f. Consideration should be given to tamping the UXO to control fragments, if the situation 
warrants. Fragments shall be minimized not only to protect personnel but also property, ,such as 
buildings, trees, etc. 

g. Open burning of explosives and smokeless powder or chemical decomposition of 
explosives shall not be accomplished without prior approval of the contracting officer. 

(1) Do not inhale the smoke or fumes of burning pyrotechnic or incendiary materials. The 
fumes and dust from many of these materials are irritating and/or toxic if inhaled. 

(2) Do not use water on incendiary fires. Water may induce a violent reaction or be 
completely ineffective, depending on the mixture. 

(3) Anticipate a high order detonation when burning pyrotechnics or incendiary-loaded 
UXQ. Safety measures for personnel and property must be based upon this possibility. 

h. Inert Qrdnsence will not be disposed of or sold for scrap until the internal fillers have been 
exposed and unconfined. Heat generated during a reclamation operation (can cause the inert 
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filler, moisture, or air to expand and burst the sealed casings. Venting or exposure may be 
accomplished in any way necessary to preclude rupture due to confined pressure. 

11. Transportation. 

a. If UXO must be transported off-site for disposal , the provisions of 49 CFR 100-199, DA 
Pam 385-64, state and local laws shall be followed. 

b. Armed fuzes will only be transported when absolutely necessary and when all other 
avenues of "in place" disposal have been exhausted. Transportation to an on-site disposal area 
for these items is preferred. 

c, Do not transport W munitions unless it is immersed in water, mud, or wet sand. 

d. If loose pyrotechnic, tracer, flare, and similar mixtures are to be transported, they shall be 
placed in #IO mineral oil or equivalent to minimize fire and explosion hazards. 

e. Incendiary loaded munitions should be placed on a bed of sand and covered with sand to 
help control the burn if a fire should start. 

f. If an unfired rocket motor must be transported, it shall be positioned in such a manner as 
to offer the maximum protection to personnel in the event of an accident. 

g. If base-ejection type projectiles must be transported to a disposal area or collection point, 
the base will be oriented to the rear of the vehicle and the projectile secured, in the event the 
ejection charge functions in route. 

h. If an UXO, with exposed hazardous filler (HE, etc), has to be moved to a disposal area, 
the item shall be placed in an appropriate container with packing materials to prevent migration 
of the hazardous filler. Padding should also be added to protect the exposed filler from heat, 
shock, and friction. 
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APPENDIX D 
PARSONS ES SITE SAFETY PLAN 

1.0 INTRODUCTION 

1.1 PURPOSE 
The nature of field work has made a Site-Specific Safety and Health Plan (SSHP) 

a principal concern both during project planning and in the field. Planning and field personnel 
must develop a health and safety consciousness, avoiding unnecessary risks. 

1.1.1 

1.1.2 The purpose of this SSHP is to establish personnel protection standards and 
mandatory safety practices and procedures for all work conducted for the following project: 

Training Facility (CCATF), Spartanburg, South Carolina. The plan assigns responsibilities, 
establishes standard operating procedures, and provides for contingencies that may arise while 
operations are being conducted at field work sites. 

m Engineering Design at Ordnance Operable Unit (OOU) 6 at the former Camp Croft Army 

1.1.3 This SSHP provides general guidance for making decisions during field activities. 
Sections cover field personnel responsibilities and work procedures, physical and chemical risks, 
emergency procedures, and levels of personal protection. Site-specific information such as a 
project description and site history, a contingency plan, a list of emergency contacts, and 
necessary health and safety equipment are also discussed. Attachments A-1 and A-2 contain an 
Accident Report Form and a Plan Acceptance Form, respectively. Attachment A-3 contains an 
Occupational Safety and Health Administration (OSHA) Job Health and Safety Protection 
Poster. 

1.2 APPLICABTLITY 
1.2.1 The plan provisions are mandatory for all on-site activities undertaken at OOU6 

by Parsons Engineering Science, Inc. (Parsons ES) personnel. All site activities comply with the 
provisions of the Corporate Health and Safety (H&S) Policies and Procedures Manual and 
applicable standards in 29 CFR Parts 1910 and 1926. As site activities change, this pian may 
need to be modified. Such modifications are submitted as SSHP addenda and are numbered 
sequentially. All SSHP addenda are reviewed and approved by the Project H&S Manager. 

, >> 
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1.2.2 Parsons ES personnel will not be involved in hazardous material activities at this 
site; therefore, this plan will not cover personnel performing these tasks. Subcontractors must 
submit SSHPs to the Project H&S Manager addressing hazards associated with their specific 
project activities. Subcontractor plans must comply with all applicable standards in 29 CFR 
Parts 1910 and 1926, and be reviewed by Parsons ES prior to commencing specific site tasks. 
Subcontractors' SSHPs will be attached to the Work Plan as appendices, 

-* 

1.2.3 All Parsons ES personnel must read this plan and submit a signed Plan 
Acceptance Form prior to the start of the work at this site. The Plan Acceptance Form is shown 
as Attachment A-2. 

1.2.4 Hazard Communication. All project work will be conducted in accordance with 
Parsons ES's standard policies for hazard communication. Material safety data sheets for any 
chemicals brought on site will be located at Parsons ES's main trailer. Site orientation and 
training will be provided to all new employees brought on site and this will include an overview 
of all known hazards associated with the site. A copy of Parsons ES's hazard communication 
program will be located at the site trailer. 

1.3 SITE DESCRIPTION AND HISTORY 

investigations and studies listed below: 
The following description and history of the former CCATF was (adapted from previous 

a 

e 

a 

a 

a 

a 

a 

1.3.1 

Site Survey, conducted by the U.S. Army Corps of Engineers (USACE), Charleston 
District, 1984; 

Preliminary Assessment Study, conducted by the US ACE, Charleston District, 1991; 

Archives Search Report (ASR), prepared by the USACE, Rock. Island District, April 
1994; 

EE/CA, prepared by Environmental Science and Engineering, Inc. (ESE), 1995 and 
1996; 

Orthophotography and Geographic Information System (GIS) Study, prepared by ESE, 
1995 and 1996; 

Supplemental Archive Search Report (SASR), prepared by ESE, J 996; and, 

Supplemental Engineering Report, prepared by ESE, March 1996. 

Site Description and History 

- 

1.3.1.1 The former CCATF is located south of Spartanburg, Spartanburg County, South 
Carolina. Camp Croft was established in January 1941 as an army training facility. The camp 
consisted of two general areas: a series of training, firing, and impact ranges (approximately 
16,929 acres), and a troop housing (cantonment) area with attached aidministrative quarters 
(approximately 167 acres). The firing ranges at the former CCATF consisted of pistol, rifle, 
machine gun, mortar, anti-aircraft, and anti-tank ranges. OE/UXO that may be encountered at 
the former CCATF include: .30-caliber (cal) and SO-cal small arms; 20-millimeter (mm) hand 
and rifle smoke, tear gas, and incendiary grenades; 60- and 81-mm high explosive (H.E.), 
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- practice, smoke, tear gas, and illumination mortar rounds; and 2.36-inch high explosive anti-tank 
(HEAT), smoke, incendiary, and practice rockets. The former CCATF also contained a gas 
chambedgas obstacle course area (approximately 199 acres) where realistic chemical warfare 
training was conducted . 

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

1.3.1.3 OOU6 is located within the boundaries of former CCATF, but outside Croft State 
Park. It is situated off of Mimosa Lake Road and is adjacent to the south of U.S. Highway 176 
Bypass. OOU6 contains an area of 397.80 acres, as per the Division of Tract ‘A’ “Whitestone 
Tract” boundary survey map, dated January 24, 1994. The property is privately owned and is 
used for agricultural and industrial purposes including tree planting and industrial landfills. The 
owner plans to continue developing the property for commercial industrial use. The potential 
exists for future construction of ponds and buildings on the property. 

1.3.2 Visual Site Inspection 

Visual site inspections of the former CCATF were conducted during the ASR and 
EE/CA from 1994 through 1996. At OOU6, a Time Critical Removal Action (TCRA) was 
conducted at the time of the EE/CA sampling effort due to reported and confirmed findings of 
105 mm projectiles on the property. ESE was directed by Corps of Engineers Huntsville Center 
(CEHNC) to investigate four areas within the boundaries of the T C M ,  including the planned 
“compost B” area, the “poppy field”, the proposed location of “landfill No. 2”, and one unnamed 
area. These areas were designated as Grids 61, 62, 88, and 87, respectively. Grids 61 and 62 
were investigated on October 28 and 29, 1994, and Grids 87 and 88 were investigated January 
17 through 23,1995. 

- 1.3.2.1 

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

1.4 SCOPE OF WORK 

1.4.1 Introduction 

Parsons ES field activities will include performing a geophysical survey of the site, 
coordination between subcontractors of non-intrusive and intrusive investigations at this site, and 
assisting in delineating work zones. 

x_  
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1.4.2 Work Zone Delineation 

delineation of work zones to be established around areas of intrusive activities. UXO personnel 
will determine the specific areas to be cordoned off and the materials to be used as barricades. 
Once the work zone has been delineated and intrusive activities have begun, Parsons ES 
personnel will not enter the work zone until all work has been completed, After the completion 
of intrusive activities in a specific work zone, Parsons ES personnel will assist in removing 
barricades and clearing areas. 

At the direction of qualified UXO personnel, Parsons ES field personnel will assist in i 

1.4.3 Work Zone Evacuation 
Prior to beginning intrusive activities at specific work areas (such as along the highway), the 

local law enforcement authorities will assist in coordinating pedestrian arid traffic control along 
the highway and if necessary assist in evacuating inhabited areas near established work zones. 
This will be accomplished through persdnal interaction with residents and posting signs around 
work areas stating the intentions and dates of the investigations. Upon completion of intrusive 
activities, COE personnel will inform residents in evacuated areas that UXO personnel have 
cleared the area, and it is safe to resume normal activities. 

1.5 PROJECT TEAM ORGANIZATION 

site personnel are delineated below. 
Table 1.1 describes the responsibilities of all on-site personnel. The names of principal on- 

Project Manager: 

Site Manager 

Site Health and Safety Officer: 

Project Health and Safety Officer: Edward L. Grunwald, Parsons ES Atlanta, Georgia 

Ola Awosika, Parsons ES, Atlanta, Georgia 

Don Silkebakken, Parsons ES, Atlanta, Georgia 

Don Silkebakken, Parsons ES, Atlanta, Georgia 

Subcontractors: UXB International, Inc., Ashburn, Virginia 2201 1 
Quantitech he., Huntsville, A.L. 35806 
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TABLE 1.1 
ON-SITE PERSONNEL 

Title General Description Responsibilities 

Project Manager Reports to upper-level 
management. Has authority 
to direct response operations. 
Assumes total control over 
site activities. 

Project Health 
and Safety 
Manager 

Advises Project Manager on 
all aspects of H&S 

Site Health and 
Safety Officer 

Advises the Project H&S 
Manager on all aspects of 
health and safety on site. 
Stops work if any operation 
threatens work or public 
health or safety. 

Prepares and organizes the background review 
of the situation, the Field Sampling Plan, the 
Quality Assurance Plan, the SSHP, and the 
field team. 

0 Obtains permission for site access and 
coordinates activities with appropriate 
officials. 

0 Briefs the field teams on their specific 
assignments. 

0 Uses the site health and safety officer to 
ensure that safety and health requirements are 
met. 

0 Serves as the liaison with public officials. 

Provides technical support concerning health 
and safety issues. 

0 Ensures that the Parsons ES health and safety 
protocols being followed conform with 
established industry protocols. 

0 Confirms each team member's suitability for 
work based on a physician's recommendation. 
Conducts field health and safety audits to 
ensure SSHP conformance and Parsons ES 
policy compliance. 

0 Certifies that all workers have proper training. 
Reports all accidents to Parsons ES Corporate 
H&S Manager. 

Ensures that Parsons ES and all subcontractors 
perform personal inspections of protective 
equipment and clothing are being performed 
prior to, during, and after each use. 

0 Ensures that Parsons ES and all subcontractors 
protective clothing and equipment are 
properly stored and maintained. 

0 Controls entry and exit at the access Control 
Points. 

0 Monitors Parsons ES personnel for signs of 
stress, such as cold exposure, heat stress, and 
fatigue. 
Implements the SSHP. 
Prior to each work event, conducts inspections 
to determine if the S S H P  is being followed. 
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TABLE 1.1 (Continued) 
ON-SITE PERSONNEL 

Title General Description Responsibillities 

Site Health and 
Safety Officer 
(cont’d) 

Advises the Project H&S 
Manager on all aspects of 
health and safety on site. 
Stops work if any operation 
threatens work or public 
health or safety. 

0 Knows emergency procedures, evacuation 
routes, and the telephone numbers of the 
ambulance, local hospital, poison control 
center, fire department, and police department. 

procedures/provisiomnc: for medical care with 
CEHNC/Army TEU personnel. 

b Coordinates decontamination 

b 

b 

b 

b 

b 

Notifies CEHNC of emergency conditions. 
Ensures that all required equipment is 
available. 
Advises medical personnel of potential 
exposures and consequences. 
Coordinates with the 1.0cal fire department and 
emergency medical se:rvices. 
Notifies emergency mponse personnel by 
telephone or radio in the event of an 
emergency. 
Maintains log book fcrr site workers and 
visitors. 
Acts as spokesperson if OSHA inspector 
arrives on site. 
Conducts on site training concerning pertinent 
H&S issues and new concerns. 
Reports all accidents or H&S incidents to the 
office H&S Officer arid CEHNC. 

..m Site Manager Responsible for field te&n Manages field operations. 
operations and safety. 0 Oversee subcontractoirs field operations. 

Coordinates with the Site Safety and Health 
Officer in determining protection level. 

b Enforces site control. 
b Documents field activities. 

Field Team The work party must ccrnsist Safely completes the on-site tasks. 
of at least two people. Complies with Site Hlealth and Safety Plan. 

Notifies site Safety Officer or Supervisor of 
suspected unsafe conditions. 
Inspects personal protective equipment prior 
to, during, and after each use. 
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2.0 RISK ANALYSIS 

2.1 CHEMICAL AND BIOLOGICAL HAZARDS 

h 

h 

Previous studies and investigations performed at OOU6 have not identified the presence of 
any chemical or biological warfare hazards. Should suspected chemical warfare munitions 
(CWM) or biological warfare munitions (BWM) be encountered, personnel will immediately 
withdraw from the work area and notify the Site Manager who will in turn notify the onsite 
CEHNC Safety Representative and the CEHNC project manager for guidance. 

2.2 PHYSICAL HAZARDS 
2.2.1 Construction Hazards 

Although Parsons ES personnel will not be directly involved with intrusive activities 
during this investigation, personnel need to be aware of the hazards associated with this type of 
work. Physical hazards associated with site activities include: 

0 

Parsons ES personnel should be cautious of OE on the surface. 

Parsons ES personnel should be cautious of construction debris which may be 
partially buried or hidden by grass 01- shrubbery, limbs, brush, etc. 

Although Parsons ES personnel will not be participating in intrusive activities, heavy 
equipment may traverse Parsons ES work areas. 

Parsons ES personnel should exercise caution while working in the vicinity of the 
existing landfill and compost areas, site access roads and adjacent highway, and near 
vehicular traffic. 

0 

2.2.2 Safety Hazards 
Prior to entry to any work area on-site, UXB (UXO subcontractor) will perform screening 

(clearance) of areas of interest. Procedures and safety requirements for site screening are 
provided in the UXB SSHP. 

2.2.3 Heat Stress 
2.2.3.1 General 

2.2.3.1.1 Sweating does not cool the body unless moisture is removed from the body. 
The use of personal protective equipment (PPE) reduces the body's ability to eliminate large 
quantities of heat because the evaporation of sweat is decreased. The body's effort to maintain 
an acceptable temperature may become impaired and this may cause heat stress. Increased 
body temperature and physical discomfort also promote irritability and a decreased attention to 
the performance of hazardous tasks. 
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2.2.3.1.2 Heat related problems include heat rash, fainting, heat cramps, heat exhaustion, 
and heat stroke. Heat rash occurs because sweat is not evaporating, making the skin wet most 
of the time. Standing erect and imrriobile in the heat allows blood to pool in the lower 
extremities. As a result, blood does not return to the heart to be pumped back to the brain and 
fainting may occur. Heat cramps are painful spasms of the muscles due to excessive salt loss 
from profuse sweating. Heat exhaustion occurs due to the large fluid and salt loss from profuse 
sweating. A person's skin is clammy and moist; and nausea, dizziness, and headaches may be 
exhibited. 

yr 

2.2.3.1.3 Heat stroke occurs wheq the body's temperature regulatory system has failed. 
Skin is hot, dry, red, and spotted. The! affected person may be mentally confused, delirious, 
and convulsions may occur. A person dxhibiting signs of heat stroke should be removed from 
the work area to be shaded area immebiately. The person should be soaked with water and 
fanned to promote evaporation. Medicbl attention should be obtained immediately. EARLY 
RECOGNITION AND TREATMENT OF HEAT STROKE ARE THE; ONLY MEANS OF 
PREVENTING BRAIN DAMAGE OR DEATH. 

2.2.3.1.4 Monitoring of personnel wearing PPE should begin when the ambient 
temperature is 70°F or above. Table 2.1 presents the suggested frequency for such monitoring. 
Monitoring frequency should increase a$ the ambient temperature increasles or as slow recovery 
rates are observed, Heat stress monitoripg should be performed by a person with a current first 
aid certification who is trained to recognize heat stress symptoms. Other methods for 
determining heat stress monitoring, such as the wet bulb globe tempeirature (WBGT) index 
from American Conference of Governmental Industrial Hygienist (ACGIH) Threshold Limit 
Values (TLV) booklet can be used. I& 

2.2.3.2 Early Symptoms of Heat Related Problem 

Early symptoms of heat related problems include the following: 

1. Decline in task performance 

2. Lack of coordination 

3. Decline in alertness 

4. Unsteady walk 

5. Excessive fatigue 

6. Muscle cramps 

7. Dizziness 

To monitor the worker, measure: 
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Table 2.1(1) 
Suggested Frequency of Physiological Monitoring 

For Fit and Acclimatized Workers(a) 
Ordnance Operable Unit (OOU) 6 

Former Camp Croft Army Training Facility 
Spartanburg, South Carolina 

P 

Adjusted 
Temperature(b) 

Normal Work 
Ensemble@) 

Impermeable 
Ensemble 

90°F (32.2OC) 
or above 

87.5'-9OoF 
(30.8'-32.2"C) 

82.5"-87.5"F 
(28.1"- 30.8'C) 

77.5"-82.5'F 
(25.3'- 28.1"C) 

72.5"-77S°F 
(22.5'- 25.3'C) 

After each 45 
minutes of 

work 

M e r  each 60 
minutes of 

work 

M e r  each 90 
minutes 

work 

After each 120 
minutes of 

work 

After each 150 
minutes of 

work 

After each 15 
minutes of 

work 

After each 30 
minutes of 

work 

After each 60 
minutes of 

work 

After each 90 
minutes of 

work 

After each 120 
minutes of 

work 

(l) NIOSH/OSHA/USCG/EPA, 1985. 

(a) For work levels of 250 kilocalories/hour. 

(b) Calculate the adjusted air temperature (ta adj) by using the equation: 
ta adj = ta + (13 x percent sunshine) 
where: ta is the air temperature in OF. 

Measure air temperature (ta) with a standard mercury-in-glass thermometer, with the bulb shielded 
from radiant heat. 

Estimate percent sunshine by judging what percent time the sun is not covered by clouds that are 
thick enough to produce a shadow (100 percent sunshine = no cloud cover and a sharp, distinct 
shadow: zero percent sunshine = no shadows.) 

(c) A normal work ensemble consists of cotton coveralls or other cotton clothing with long sleeves and 
pants. 
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0 Heart rate. Count the radial pulse during a 30-second period as early as possible in the 
rest period. 
- If the heart rate exceeds 110 beats per minute at the beginning of the rest period, 

shorten the next work cycle by one-third and keep the rest period the same. 

If the heart rate still excectds 110 beats per minute at the next rest period. shorten 
the following work cycle by one-third. 

v 

- 

Oral temperature. Use a clinical thermometer (3 minutes under thie tongue) or similar 
device to measure the oral temperature at the end of the work period (before drinking). 

- If oral temperature exceeds 99.6"F (37.6"C). shorten the next work cycle by one- 
third without changing the: rest period. 

If oral temperature still exceeds 99.6"F (37.6"C) at the beginning of the next rest 
period, shorten the following cycle by one-third. 

Do not permit a worker to wear a semipermeable or impermeable garment when 
oral temperature exceeds 100.6"F (38.1"C). 

- 

- 

2.2.3.3 Prevention of Heat Stress 

Proper training and preventive measures will aid in averting loss of worker productivity 
and serious illness. Heat stress prevention is particularly important because once a person 
suffers from heat stroke or heat exhaustion, that person may be predisposed to additional heart 
related illnesses. To avoid heat stress, the following steps should be taken: 

Adjust work schedules. 
- 
- 

- 

Modify workhest schedules according to monitoring requirements. 

Mandate work slowdowns as needed. 

Perform work during cooler hours of the day. if possible, or at night if adequate 
lighting can be provided. 

Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel 
during rest periods. 

Maintain worker's body fluids at normal levels. This is necessary to ensure that the 
cardiovascular system functiorks adequately. Daily fluids intake must approximately 
equal the amount o f  water lost in sweat, Le. 8 fluid ounces (0.23 liters) of water must 
be ingested for approximately every 8 ounces (0.23 kg) of weight loss. The normal 
thirst mechanism is not sensitive enough to ensure that enough water will be drunk to 
replace lost sweat. When heavy sweating occurs, encourage the worker to drink more. 
The following strategies may be useful: 
- 

- 

e 

Maintain water temperature at 50" to 60°F (1Oo-16.6"C). 

Provide small disposable cups that hold about 4 ounces (0.1 liter). 
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- Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or dilute 
drinks) before beginning work. 

- Urge workers to drink a cup or two every 15 to 20 minutes, or at each monitoring 
break. A total of 1 to 1.6 gallons (4 to 6 liters) of fluid per day are recommended, 
but more may be necessary to maintain body weight. 

Train workers to recognize the symptoms of heat-related illnesses. 

Rotate personnel and alternate job functions. 

Avoid double shifts and/or overtime. 

2.2.4 Cold-Related Illness 

Exposure to low temperatures presents a risk to employee safety and health both through 
the direct effect of the low temperature on the body and collateral effects such as slipping on 
ice, decreased dexterity, and reduced dependability of equipment. Work conducted in the 
winter months can become a hazard for field personnel due to cold exposure. All personnel 
must exercise increased care when working in cold environments to prevent accidents that may 
result from the cold. The symptoms of cold exposure include frostbite and hypothermia. Wind 
increases the impact of cold on a person's body. Work will cease under unusually hazardous 
conditions (e.g., windchill less than 20°F, or wind chill less than 30°F with precipitation). 
Systemic cold exposure is referred to as hypothermia. Local cold exposure is generally labeled 
frostbite. Recognition of the symptoms of cold-related illness will be discussed during the 
health and safety briefing conducted prior to the onset of site activities. 

Hypothermia. Hypothermia is defined as a decrease in a person's core temperature 
below 96°F. The body temperature is normally maintained by a combination of 
central (brain and spinal cord) and peripheral (skin and muscle) activity. Interferences 
with any of these mechanisms can result in hypothermia, even in the absence of "cold" 
ambient temperatures. The first symptom of systemic hypothermia is shivering. 
Maximum shivering starts when the core body temperature drops below 95°F. The 
next set of symptoms as the body's cooling progresses is apathy, listlessness, and 
sleepiness. The person remains conscious and responsive with normal blood pressure 
and a core temperature of 93.2"F. The person must be removed immediately to a 
facility with heat. As hypothermia advances beyond this point, the person has a glassy 
stare, slow pulse, slow respiratory rate, and may lose consciousness. Severe 
hypothermia starts when the core body temperature reaches 91.4"F. Finally, the 
extremities start to freeze hard and death could result. 

2.2.5 Other Hazards 

The planned field activities may bring personnel into contact with snakes, spiders, ticks, 
chiggers, mosquitoes, and poisonous plants (poison ivy and oak). The following precautions 
will be taken as necessary by field personnel to avoid contact with wildlife/insects: 

. Hat to ward off insects; . Snakeguards; 
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Insect./tick spray, especially on hat, ankles, wrist, and waist 

Use of Oak-N-Ivy cleanser or equivalent at field hand-wash statim. e 

2.3 HANTA VIRUS 
Hanta Virus results fro& intimate contact with rodents, such as may occur in 

agricultural areas with dense human and rodent populations or during soil excavation. There is 
no evidence of spread of this virus from person to person. The overwhelming evidence is that 
spread is from rodent to humans throulgh contact with infected rodent secretions or airborne 
transmission by infected dust particles. 

2.3.1 

2.3.2 Preventive measures should focus on cleaning all cuts arid scratches with soap 
and water, followed by rinsing with hydrogen peroxide. Put liquid skin on the affected areas. 
However, the best preventative measure is to avoid all rodent nests found during intrusive 
activities, and notify CEHNC of their lacations. 

2.3.3 During the course of field investigations, it may be necessary for personnel to 
enter areas that present the potential cbntact with rodent nests. Because of the potential for 
exposure to the Hanta Virus, all personnel will be alert for any rodent nest. If a nest is 
encountered, activities at that area will cease until Level C personal protective equipment is 
donned and the nest is treated with bleach. 
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3.0 PERSONNEL PROTECTION AND MONITORING 

3.1 PERSONAL PROTECTIVE EQUIPMENT 
Parsons ES staff will work in established work zone during survey, brush 

clearing, and geophysical survey work but will not work in the established work zone during 
intrusive operation. Personnel working in the established work zones will be required to wear 
Level D protection. This will consist of at a minimum: 

3.1.1 

Safety boots; and 

Standard work clothes with long pants and sleeves; 

Hard hat (when overhead hazard is present). 

3.1.2 Personnel working away from established work zone areas will not be required 
to wear safety boots, long sleeves, or hard hats. 

3.1.3 All workers on site must wear orange safety vests during the field work because 
work will be performed during the hunting season. 

3.2 MONITORING REQUIREMENTS 
No hazardous materials have been identified at this site. If there is any indication of toxic 

substances discovered in these or other locations where intrusive investigations are to occur, 
work will be suspended until proper monitoring equipment can be obtained and properly 
utilized. 

3.3 SITE-SPECIFIC TRAINING 
The Site Safety Officer is responsible for developing a site-specific occupational hazard 

training program. This program complies with the CEHNC approved Health and Safety Plan 
(HSP) for the former CCATF site. The Site Safety Officer is responsible for providing training 
to all Parsons ES personnel and Parsons ES subcontractors under Parsons ES H&S supervision 
that are to work at OOU6. This training will cover the following topics: 

Safe work practices. 

Site history. 

Names of personnel responsible for site safety and health. 

Safety, health, and other hazards at site. 

Work zones and other locations. 
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a 

0 

a UXO recognition and reporting. 
0 

Emergency procedures, evaluation routes, emergency phone nurnbers. 

Proper use (e.g., donning and doffing) of personal protective equipment. 

Safe use of engineering controls and equipment on the site. 

Acute effects of compounds at the site. 

Prohibitions in areas and zones, including: 

- Site layout, and 
- Procedures for entry and eixit of work areas and zones. 

v- 
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4.0 WORK ZONES AND DECONTAMINATION 

4.1 SITE WORK ZONES 
Work zone will be delineated at OOU6 to reduce potential exposure to OE 

hazards. Site visitors will not be allowed in the work zone areas. Personnel flow between the 
zones is controlled. Establishing work zones helps ensure that: 

4.1.1 

Personnel are properly protected against any hazards present in the work areas; 

Work activities are confined to the appropriate areas; and 

Personnel can be located and evacuated in an emergency. Work zones are established 
by qualified UXO personnel. 

4.1.2 Parsons ES personnel will not be permitted to enter the work zones during any 
phase of the intrusive investigations. Areas not delineated as work zones will be considered 
support zones, and these areas will be the only areas accessible to Parsons ES personnel. 

4.1.3 Access control point will be established near the existing site operation building 
(close proximity to site office trailer) where potential visitors to the site can be observed upon 
arrival at OOU6, in particular on Dr. Lowery’s property. Available information indicates entry 
and exit to the site occurs through Lake Mimosa Road. However, other potential entry points 
are possible in the OOU6 area. 

4.2 DECONTAMINATION 

contaminants at the site. 
Decontamination effort is not required at this site because there are no indications of 

,- 
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5.0 ACCIDENT PREVENTION AND CONTINGENCY PLAN 

5.1 ACCIDENT PREVENTION 
All field personnel receive site-specific health and safety training before starting 

any site activities. On a day-to-day basis, individual personnel should watch for indicators of 
potentially hazardous situations and for signs and symptoms in themselves and others that warn 
of hazardous conditions and exposures. Emergencies can be averted by rapid recognition of 
dangerous situations. Before assigning daily tasks, tailgate safety meetings will be held. 
Discussion should include: 

5.1.1 

Tasks to be performed; 

Emergency procedures; and 

Radio communication. 

Time constraints (e.g., rest breaks); 

Hazards that may be encountered, including their effects, how to recognize symptoms 
or monitor them, or danger signals: 

5.1.2 Hard hats and safety boots must be worn as a minimum within 50 feet of heavy 
equipment. The Field Supervisor or Site Health and Safety Officer supervises the field team to 
ensure they are meeting health and safety requirements. If deficiencies are noted, work is 
stopped and corrective action is taken (e.g., retain, purchase additional safety equipment). 
Reports of health and safety deficiencies and the corrective action taken is forwarded to the 
Project Manager and Project H&S Manager. 

5.2 CONTINGENCY PLAN 
5.2.1 Introduction 

immediately followed. Emergency conditions exist i f  
5.2.1.1 If an emergency develops on site, the procedures delineated herein are 

Any member of the field crew is involved in an accident or experiences any adverse 
effects or symptoms of exposure; 

A condition occurs that is more hazardous than anticipated; and/or 

Fires, explosions, structural collapses/failures, and/or unusual weather conditions 
(thunderstorms, lightning, high winds, etc.) occur. 

5.2.1.2 If an emergency occurs, direct voice communication is used to sound the alarm. 
If personnel are out of range of direct voice communication, an air horn meeting the 
requirements of 29 CFR 1910.165 is sounded. General emergency procedures and specific 
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procedures for personal injury are described within this section. 
emergency contacts. Figure 5.1 show the routes to the medical facilities [closest to OOU6. 

Table 5.1 is a list of 

5.2.2 General Emergency Procedures 
The emergency procedures are as follows: 

. Notify the contact listed in Table 5.1 of the HSP when an emergency occurs. This list 
is posted prominently at the site. 

Use the "buddy" system (pairs). 

Maintain visual contact between "pairs." Each team member remains close to the 
other to assist in case of emergencies. 

If any member of the field Grew experiences any adverse effects or symptoms of 
exposure, the entire field crew will immediately halt work and act according to the 
instructions provided by the Site Manager. 

Any condition that suggests a situation more hazardous than anticipated will result in 
evacuating the field team and re-evaluating the hazard and tlhe level of protection 
required. 

If an accident occurs, the Field Supervisor is to complete an ,4ccident Report Form 
(Attachment A-1). Follow-up action will be taken to correct the situation that caused 
the accident. 

. 

. 

. 

. 

. 

. Radio communication. 

5.2.3 Personal Injury - 
In case of personal injury at the site, follow the procedures listed below: 

Field team members or on-site emergency medics trained in first aid can administer 
treatment to an injured worker. 

The victim will be transported to the nearest hospital or medical center. If necessary, 
an ambulance will be called to transport the victim. 

The Field Supervisor is responsible for the completion of an Accident Report Form. 

5.2.3.1 Snakes 

A person bitten by a snake should try to lie still and be quiet. If the bite is in the arm or 
leg, keep the bite lower than the heart. Staying still and holding the bite lower than the heart 
will help to slow any poison spreading through the body. Ice the affected area if swelling or 
color change occur. Get medical care as soon as possible, even if the snake was known to be 
non-poisonous. The use of snake bite kits is prohibited. Because the field work will be 
performed in the late fall and in the winter it is doubtful if any snakes would be encountered. 

5-2 



TABLE 5.1 
EMERGENCY CONTACTS 

These contacts and maps should be posted prominently at the site. Should any situation or 
unplanned occurrence require outside assistance or support services, the appropriate contact 
from the following list should be made: 

AgencylContact Telephone Number 

Police 
Sheriff 
Fire 

Ambulance 
Poison Control Center 

Hospital 
USEPA 

CEHNC-PM-OT 

Spartanburg Police Dept. 
Spartanburg County Sheriff 

Spartanburg Fire Dept. 
Camp Croft Fire Dept. 

Spartanburg Regional Medical Center 

Spartanburg Regional Medical Center 
24 Hours 

Patti Berry 

(803) 596-2035 
(803) 596-2540 
(864) 596-2083 
(864) 582-7638 
(864) 560-6175 
(800) 282-3171 
(864) 560-6107 
(205) 655-2222 
(205) 895- 1525 

Telephone Number 
Work Home 

Ola Awosika (Parsons ES Proj. Mgr.) 404-235-237 I 770-808-7802 
Robert Menke (Parsons ES Tech. Dir.) 703-591-7575 703-765-2749 
Don Silkebakken (Parsons ES Site Mgr.) 770-642-7 13 5 404-23 5-23 84 
Don Silkebakken (Parsons ES Site H&S Officer) 404-235-2384 770-642-7135 
Ed Grunwald (Parsons ES Project H&S Officer) 404-235-2394 404-299-9970 

Medical Services Network @r. Merlin) 1-800-874-4676, ext. 11 1 
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5.2.3.2 Ticks 
If found crawling on a person, ticks should be removed and burned or smashed between 

two rocks. Do not smash ticks with fingers. If a tick is found to be holding onto the skin, the 
tick should be covered with Vaseline until it can no longer breathe and backs out of the skin. 
At that time, all parts of the tick should be removed with tweezers. Areas of the skin where the 
tick may have crawled, as well as bite area will be scrubbed with soap and water. Hot showers 
are to be taken as soon as possible after site departure to wash away all ticks that have not 
adhered to the skin. 

5.2.3.3 Insect BiteslStings 
5.2.3.3.1 Mild insect bites should be treated by applying a baking soda paste or ice 

wrapped in a wet cloth. Bee stingers should be gently scraped off the skin, working from the 
side of the sting. 

5.2.3.3.2 Persons who have been bitten by a brown recluse spider should be immediately 
transported to a hospital. The spider should be collected for confirmation of the species. 
Reactions to a brown recluse spider bite include mild to severe pain within two to eight hours 
and a star shaped area around the bite within three to four days. 

5.2.3.3.3 If insect bites become red or inflamed or symptoms such as nausea, dizziness, 
shortness of breath, etc., appear, medical care will be sought. Immediate care is needed if a 
person is allergic to insect bites/stings. Personnel with insect allergies should inform the 
project manager and health and safety officer. If an allergic person receives a spider bite or 
insect bite/sting, seek immediate medical attention, keep the victim calm, and check vital signs 
frequently. Rescue breathing should be given if necessary to supply oxygen to the victim. 
Swelling of the breathing passages may require extra hard blowing. 

5.2.3.4 Poisonous Plants 
5.2.3.4.1 The majority of skin reactions following contact with offending plants are 

allergic in nature and are characterized by: 

. Itching; 

General symptoms of headache and fever; 

Redness; and 

. Arash. 

5.2.3.4.2 Some of the most common and severe allergic reactions result from contact with 
plants of the poison ivy group, including poison oak and poison sumac. Such plants produce a 
severe rash characterized by redness, blisters, swelling, and intense burning and itching. The 
victim also may develop a high fever and may be very ill. Ordinarily, the rash begins within a 
few hours after exposure, but it may be delayed for 24 to 48 hours. 

5.2.3.4.3 The most distinctive features of poison ivy and poison oak are their leaves, 
which are composed of three leaflets each. In certain seasons, both plants also have greenish- 
white flowers and berries that grow in clusters. 
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5.2.3.4.4 A person experiencing Symptoms of poison ivy or poison oak should remove 
contaminated clothing; wash all explosed areas thoroughly with sotap and water. Apply 
calamine or other poison ivy/o& lotion if the rash is mild. Seek medical advice if a severe 

be used after site work or after potential exposure to reduce chances of irritation. 
reaction occurs, or if there is a known history of previous sensitivity. Oak and ivy cleanser can 

I C  

5.2.4 Procedures Implemented for a Major Fire, ExpIosion, or On-Site Health 
Emergency Crisis 

For such emergencies, the Site H&S Officer and/or Field Supervisor shall 

. Refer to this Site HSP; 

. Notify the paramedics and/or fire department, as necessary: 

. Signal the evacuation procedure previously outlined and implement the entire 
procedure; 

. Isolate the area; 

Stay upwind of any fire; 

Keep area surrounding the problem source clear after the incident occurs: and 

Complete accident report form and distribute to appropriate personnel. 

I A73 041 4\HSP\APP-DS.W6 
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6.0 STANDARD SAFE WORK PRACTICES 

?’ 

..- 

The following are considered standard safe work practices. 

1. Eating, drinking, chewing tobacco, smoking, and carrying matches or lighters are 
prohibited in a contaminated or potentially contaminated area or where the possibility 
for the contamination transfer exists. 

Avoid contact with potentially contaminated substances. Do not walk through 
puddles, pools, mud, etc. Avoid, whenever possible, kneeling on the ground, leaning 
or sitting on equipment or the ground. Do not place monitoring equipment on 
potentially contaminated surfaces (e.g., ground, etc.). 

3. All field crew members should be alert to all potentially dangerous situations e.g., 
presence of strong and irritating or nauseating odors. 

4. Field crew members shall be familiar with the physical characteristics of 
investigations, including 

. 

. 

. 

. site access; and 

. nearest water sources. 

5. Protective equipment as specified in Section 3 will be used by workers during the 
initial site reconnaissance and follow-on geophysical activities. 

6. Use of heavy equipment on-site, e.g., trucks, bobcats, may be hazardous to site 
workers. For example, the vision of the rig driver may be limited, so all field crew 
members should stay clear when rigs are operating. Drill rig booms and cables also 
provide aerial hazards to field crew members. 

7. Wearing personal protective equipment can result in an impairment of the ability to 
operate site equipment. All field crew members should pay specific attention to 
decreased performance capabilities resulting from the use of personal protective 
equipment, such as poor tactile skills when wearing certain types of gloves. Prior 
knowledge of limitations imposed by the use of such equipment will allow the worker 
to assess the decrease in his or her capability to perform field operations in a safe 
manner. 

8. Wearing of jewelry, such as rings and loose bracelets and necklaces, is prohibited in 
order to avoid their entanglement in site machinery. 

2. 

wind direction in relation to nearby buildings; 

accessibility to associates, equipment, vehicles, communication; 

hot zone (areas of known or suspected contamination) 
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9. Overhead power lines, downed electrical wires. and buried calbles pose a danger of 
shock or electrocution if workers contact or sever them during site operations. The 
location of these potential hazards should be ascertained before beginning site 
activities, 

10. Buddy system procedures will be enforced during site operations. 

I 1. Site personnel will perform only those tasks which they are qualified to perfom. 

12. Site visitors are to be escorted by UXO qualified UXB personnel at all times. 

13. Running and horseplay are prohibited in all areas of the site. 

14. The number of personnel in the work zones will be the minimurn number necessary to 
perform work tasks in a safe and efficient manner, 
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PREFACE 

This Site Safety and Health Plan ( S S H P )  outlines and specifies the work practices and 

procedures needed to ensure protection of site personnel, the environment, and the local 

community during the conduct of the Engineering Design at Ordnance Operable Unit 6 (OOU6) 

the former Camp Croft Army Training Facility (CCATF), Spartanburg, South Carolina. All site 

activities will be performed in accordance with this SSHP and applicable U.S. Army 

Engineering and Support Center, Huntsville (CEHNC), federal, state, and local regulations. 

In generating this document, attention has been given to identifying site- and task-specific 

hazards and to developing hazard control techniques and procedures. The hazard control 

methods detailed in this SSHP were evaluated and selected to minimize the potential for accident 

or injury and to safeguard the environment and general public. This SSHP, however, should be 

considered a living document, and may be subject to change based on review and site 

implementation of currently identified or additional tasks. Any tasks and their associated 

documentation that may be added after final approval of this document must be approved by the 

personnel on the following signature page and the CEHNC Contracting Officer. These additions 

to the SSHP will be treated as amendments and will not, unless otherwise specified, supersede 

the approved Work Plan or SSHP. 

*_ 

This SSHP is intended to be used by UXB International, Incorporated (UXB), UXO 

subcontractor. It attempts to address the corporate health and safety requirements of Parsons ES 

and the UXB as they relate to this project. In cases where there are differences in the safety 

requirements of these organizations, the more stringent requirements will apply. 
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1.0 INTRODUCTION 

1.1 PURPOSE/OB.TECTIVES 
This Site Safety and Health Plan (SSHP) has been prepared by UXB International, Inc. (UXB) 

and is designed to anticipate, identify, evaluate, and control safety and health hazards which may 

be encountered during this engineering design study at Ordnance Operable Unit 6 (OOU6) the 

former Camp Croft Army Training Facility (CCATF), near Spartanburg, South Carolina. This 

SSHP also describes the response procedures that will be implemented if an emergency arises 

during the conduct of the site tasks outlined in this document and the Work Plan (WP). All 

project activities shall be performed in accordance with this S S H P  and the references listed in 

Section 1.2. Where the word "shall" is used, the provisions of this plan are mandatory. 

1.1.1 The levels of personal protection and the procedures specified in this plan are based on the 

best available information from reference documents and current site data. These 

recommendations represent the minimum health and safety requirements to be observed by all 

personnel engaged in this project. Unforeseeable site conditions or changes in the Scope of Work 

(SOW) may warrant a reassessment of protection levels and controls stated. All adjustments to 

the SSHP must have prior approval by the CEHNC. 

i_ 

1.1.2 All UXB personnel involved in this project shall read this document carefully, understand 

and comply with it, and complete the SSHP acknowledgment form prior to the start of work. All 

onsite personnel shall follow the designated safety and health procedures, be alert to the hazards 

associated with working onsite, and exercise reasonable caution at all times. 

1.1.3 Unexploded ordnance (UXO) poses 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 UXO operations. 
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1.2 REGuLBTLaNS AND WlDELTNES 
The safety and health of onsite personnel and the local community will be ensured by following -* 

all applicable requirements and regulatiow listed in the following publications: 

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

Standards, 2g Code of Federal Regulations (CI'R) 1910; 

2. 

3 

4. 

OSHA Construction Standards, 29 CFR 1926; 

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

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

Reporting and Records; 

U.S. Environmental Protection Agency (EPA) Hazardous Waste 

Management, 40 CFR 260-276, latest edition; 

Engineering Regulation (ER) 385-1 -92, Safety and Occupational Health 

Document Requirements €or Hazardous, Toxic, and Ftadioactive Waste 

oI[TRW) and Ordnance and Explosives (OE) Activities, 18 March 1994. 

5. 

6. 

- 1.3 

In addition to the publications and regulations previously listed, the following documents were 

used as reference material in the preparation of this document: 

1. U.S. Department of Defense @OD) 4145.26-M, Contractors' Safety 

Manual for Amunition and Explosive. 

Occupational Safety and Health Guidance for Hazardous Waste Site 

Activities, U.S. Depsrtment of Health and Human Services, National 

Institute of Occupational Safety and Health (NOSH),, October 1985; and 

Threshold Limit Values and Biological Exposure Indices for 1993-94, 

American Conference of Governmental Industrial Hygienists (ACGIH), 

1993. 

2. 

3. 
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2.0 SAFETY AND HEALTH ORGANIZATION 

2.1 GENERAL 
All operations and personnel having exposure potential to site hazards are subject to the 

requirements of this S S H P .  Work may not be performed in a manner that conflicts with the 

intent of, or the inherent safety, health, or environmental precautions expressed in this SSHP. 

After due warnings, personnel violating safety procedures will be dismissed from the site. 

2.1.1 The safety and health requirements listed in this SSHP may change as site work 

progresses; however, no changes will be made without approval of CEHNC, Parsons ES, and 

UXB. Figure 2-1 shows UXBs safety and health chain-of-command. 

2.2 Parsons ES HEALTH AND SAFETY PERSONNEL 

Parsons ES will provide on site management and administrative support during the conduct of 

field operations and will prepare or approve all CEHNC-required reports and documents. 

Parsons ES will also have overall responsibility for the health and safety of site personnel 

operating under this SOW at OOU6. 

2.2.2 UXB SITE HEALTH AND SAFETY OFFICER (SSO) 

The SSO is responsible for implementing the SSHP and maintaining all required records. 
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2.3 m O N N I &  

UXB will be responsible for providing trained site personnel to identify, handle, and remediate 

OE, and other hazardous wastes. UXB site personnel will have extensive experience in 

recognizing, evaluating, and handling OE and chemical hazards. 

2.3.2 UXB Site Safety Officer (SSO) 

The responsibilities of the UXB SSO will be as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12 

Authorizing STOP WORK for safety and health reasons. 

Completing personnel data sheets on all U X B  site personnel. 

Implementing and enforcing the S S H P .  

Conducting daily tailgate safety briefings. 

Training employees in site-specific hazards and completing the Parsons ES 

and UXB documentation of training form. 

Specifying proper levels of personal protective equipment (PPE) IAW the 

specifications of this SSHP. 

Developing additional safety and health procedures, as required. in 

coordination with UXB CIH. 

Enforcing UXBs Alcohol/Drug Abuse Policy. 

Investigating accidents/incidents and near misses. 

Conducting visitor orientation. 

Conducting daily safety inspections, weekly safety audits, and completing 

UXBs weekly safety audit checklist. 

Conducting monitoring IAW this SSHP. 

2.4 WP0NSIB-S OF A J , U T E  P B O N m  

All Parsons ES, UXB, and CEHNC, personnel who will be involved in onsite activities are 

responsible for the following: 

1. Taking all reasonable precautions to prevent injury to site personnel and 

being alert to potentially harmful situations. All personnel have stop-work 

authority. 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Performing only those tasks that can be done safely with proper training 

provided. 

Notifying the Seniar UXO Supervisor of any special medical conditions 

(e.g., allergies, conaact lenses, diabetes, etc.) which may be impacted by 

site operations. 

Notifying the Seniar UXQ Supervisor of any prescription and/or 

nonprescription medication which a worker may be taking that might cause 

drowsiness, anxiety, or other unfavorable side affects. 

Preventing spillage and splash of materials to the greatest extent possible. 

Practicing good housekeeping by keeping the work area neat, clean, and in 

order. 

Immediately reporting all injuries, no matter how minor, to the Senior 

UXOSupervisor. 

Complying with the SSHP and all safety and health recommendations and 

precautions and properly using the PPE as determined by this S S H P .  

Maintaining, at the work site, current training and medical documentation. 

2.5 SEGREGATION OF SAFETY OFFICER RESPONSIBILITIES 

Parsons ES, as the CEHNC Contractor for this project, will have the responsibility for the safe 

and healthful conduct of all site operations. Therefore, the Parsons ES Site Supervisor will have 

the ultimate responsibility for safety and health of all on site personnel. 

2.5.1 Due to the inherent nature of the hazards associated with OE, and the unique training and 

experience required for investigating, identifying, and handling OE, the UXB Senior UXO 

Supervisor will have the responsibility for the daily implementation of the SSHP and operational 

safety and health. As such, he will be dud-hatted as the Seniar UXO Supervisor and the SSO. 

2.5.2 In the event of an emergency, or whenever conditions at the site warrant such action, The 

UXB SSO will implement the Emergency Response Plan (ERP) found in Section 9.0 of this 

SSHP. The Parson’s Site Supervisor will be responsible far ensuring the evacuation, emergency 

6 



treatment, emergency transport of site personnel as necessary, and notification of emergency 

response units and the appropriate management staff. c 

2.6 JJLWIESRESPONSlBILITIES 
UXB will also be responsible for providing equipment that is safe for operations and free from 

any obvious hazards. 
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3.0 TASK DESCRIPTIONS 

3.1 -IONS 

3.1.1 SITE CHARACTERIZATION 

Surveying of 300 (50' by 50') sample arem will be performed. The data coUected from these 

grids will be compiled and form the basis for site evaluation and characterization and ultimately 

final recommendations for follow on action at the site. If suspect UXO is located during this 

sweep, the UXO Team Leader UXQ Supervisor will report the encounter ito the Senior UXO 

Supervisor, who will then inform the Patsons ES Site Manager of the find. UXB will take 

appropriate measures to safeguard the area. 

3.1.2 VEGETATION REMOVAL 

Vegetation removal will be necessary to conduct the EM-61 and magnetorneter surveys. 

Vegetation removal will be conducted using chain saw, bladed weed eater and a brush hog. A 

visual clearance of the areas to be cleared will be conducted prior to vegetation removal. 

3.1.3 DISPOSAL OPERATIONS 

UXB shall dispose of any OE encountered in accordance with Appendices C (Explosive Safety 

Precautions) and (OE Operational Plan) of the WP. 
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4.0 HAZARD IDENTIFICATION 

4.1 lWWMIMBYEYALUATD 
Qualified personnel have performed a preliminary evaluation of the tasks and sites. During 

development of this SSHP, a Certification of Task Hazard Assessment has been completed for 

each task (or group of similar tasks) to be conducted under this S S H P .  This assessment has been 

conducted to comply with the OSHA PPE standard 29 CFR 1910.132(d)(2) (effective July 5 ,  

1994) and to ensure that all tasks have been assessed to determine the PPE and controls needed 

to protect site personnel. However, evaluation of work site characteristics and hazards is an 

ongoing process which will continue throughout the project. 

4.2 -0su- 
In assessing the risk of chemical exposure, Parsons ES and UXB personnel examined the 

following: archival data and sampling results provided by Parsons ES and CEHNC, current land 

usages, the physical properties of potential site contaminants, the potential exposure routes, and 

the operational tasks to be performed. Examination of these items indicate that the potential for 

exposure to chemical hazards will be essentially nonexistent during all planned site activities to 

which this SSHP applies. If site activities are modified, the potential for chemical exposure will 

have to be re-evaluated. 

a 

4.3 P H Y S 1 C : A E N T I F I C A T I O N  

Physical hazards expected to be encountered in conducting operations are heat and cold stress, 

flammable materials, lifting, operation of hand and power tools, inclement weather, 

unevenhnstable surfaces, sharp objects (e.g., nails and broken glass), trips and falls, excessive 

noise, dense vegetation, biological hazards, and heavy equipment. 

4.3.1 Site personnel should look for potential safety hazards and immediately report the hazards 

to the Senior UXO Supervisor or a UXO Supervisox. Site personnel will be informed of the 

actions to be taken to control or remove the hazard. 
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4.3.2 The Senior UXO Supervisor shall be responsible for thoroughly evaluating each day's 

field operations with respect to potential physical hazards. Any suspect or known physical 

hazards, and the specific procedures to control them, shall be reviewed and documented during .- 

the daily tailgate safety briefing. General procedures for reducing or elimhating these hazards 

are discussed in Section 8.0 of this SSHP. 

4.4 QE&gAws 
The hazards associated with OE will be specifically addressed as part of the geophysical survey 

conducted by UXB. If OE is encountered during field activities, Parsons; ES will contact 

appropriate CEHNC personnel. Two UXO specialists will positively identify the item and 

condition. If possible, it will be moved out of the work area. If it cannot be moved, it will be 

visibly marked and barricaded. Work will not stop unless the item is a suslpect CWM. If a known 

or suspected CWM is encountered, all work within 500 m of the location will cease, the area will 

be evacuated, and CEHNC notified. In the interim, two UXO specialists will maintain security 

on the item from an upwind location. The remainder of the field team will be posted on all 

access routes to ensure no unauthorized personnel enter the site. This posture will be maintained 

until relieved by proper military authority [i.e., EOD or U.S. Amy Technical Escort Unit 

(USATEU)]. Parsons ES will render assistance as requested by CEHNC. 

4.5 E X U I G I C W  

Biological hazards include stinging insects such as bees, wasps, and hornets; poisonous plants 

such as poison ivy, oak, and sumac; ticks; mosquitoes; and poisonous snakes. Employee 

awareness and the safe work practices outlined in Section 8.0 will reduce the risks associated 

with these hazards. 
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4.6 HAZARD COMMUNICATION 

To comply with the OSHA Hazard Communication Standard 29 CF'R 1910.1200 and to ensure 

that site personnel are informed of the hazards associated with the materials with which they 

work, the following shall apply to all commercial products containing hazardous substances 

which are brought onsite: 

1, A written Hazard Communication Program will be made available to site 

personnel. 

Material safety data sheets (MSDSs) will be maintained for each product 

containing a hazardous substance which is used onsite. 

All containers not supplied with adequate hazard labeling shall have a 

2. 

3. 

hazard communication label affixed to the container that communicates the 

health and physical hazards associated with working with the material. 

Employees working with hazardous substances shall be trained in 

accordance with the requirements of 29 CFR 1910.1200. 

An MSDS inventory of all hazardous substances used onsite will be 

maintained in Attachment A of this report. 

All personnel, including UXB, affected by hazardous substances use shall 

be informed of the hazards. 

When available, MSDSs for chemicals known or suspected to be onsite 

will be maintained in the field office. Workers will be advised of the 

location and contents of these MSDSs IAW the requirements of this SSHP. 

4. 

5 .  

6. 

7. 

4.7 L E N T  

A task hazard assessment has been performed, and Certification of Task Hazard Assessment 

forms have been generated to provide a task-specific evaluation of the known or potential 

hazards associated with the conduct of an individual task. The SSHO will use these forms to 

inform site personnel of the hazards expected during the day's activities. The completed 

Certification of Task Hazard Assessment also outlines the engineering and administrative 

controls, operating procedures or programs, and PPE which will be required for the safe conduct 

of each task in the SOW. 

11 



4.7.1 The hazard analyses have been conducted using the best-available information related to 

the site and the nature of the task itself. If site conditions or tasks change, the Senior UXO 

Supervisor will evaluate the new conditions or task and complete a new Cestification of Task 

Hazard Analysis form. The Senior UXO Supervisor will then forward the form to the Parsons 

ES Site Manager for approval prior to resuming or initiathg the task. Site Specific Hazard 

Analysis Foms and Certification a€ Task Hazard Assessment Foms for the Camp Croft Project 

are provided on the following pages: 

12 



(8) Physical exertion 
(8) Heat stress 
(8) Cold stress 
(6) Heavy equipment 
(8) Vehicle traffic 
((2) Fire hazards (underline) 

FueVgas lines 
* Low lying areas 

Chemical Hazard h Low ( )Serious ( )Moderate 
Physical Hazard: b LOW ( )Serious ( )Moderate 

(0) Lifting hazards 
((2) SIip, trip or fall 
(0) High noise (>85 dBA) 
(6) Overhead utilities ' - (8) Electrical 
(0) Underground utilities 
(8) Intrusive activity (underline) - Drilling (6) Hand/Power tools - Soil excavation (6) VXO/OE 

( ) Confined space 
(6) Poisonous plants 
(6) Poisonousfiazardous animals 

( ) Airborne chemical exposure 
( ) Contaminated souwater 

(0) Puncturefiaceration 

( )Unknown 
( )Unknown 

yU) Tailgate Safety Briefing 
( ) Specialized Training 
( ) Safe Work Practices 

- 

3.0 Control or Protective Measures: Items checked will be used to control or mitigate the above mentioned hazards. 
I I 

( ) Personal protective equipment 
( ) Air Monitoring 
( ) Site Control Zones 

( ) Decontamination 
( ) Magnetometer Survey 

Protective Clothing 

Gloves 
{specify inner/outer) 

HeadlFadEydJIhr 
Pro tedion 

Foot/Leg Protection 

( ) Other (List): 

( ) Fully encapsulating suit ( ) Saranex 
( ) Standard Tyvek ( ) PE Tyvek ( )  OtheE 

( ) Nitrile ( ) Neoprene ( 1 
( ) Butyl ( ) Latex ( ) Cotton 

( Safety glasses ( ) Safety goggles (*) Hard hat 
I ) Ear plugsimuffs ( ) Face shield ( ) Other: 

( ) Leather boots - ( ) Steel foot covers ( ) Chemical over boots - 
( ) Steel-toed leather boots ( 1 Kevlar leg chaps 

$1 company clothing 

Material 

4.0 Task PPE: PPE has been assigned based on the potential for exposure as identified by this hazard assessment. 

13 



- _I.-- _-=. 

CERTIFICATION OF TASK HAZARD ASSESSMENT 

H ASK NAME: V e d o n  c1- Sa w or Bladed Weed E&r (anv work Peal 

1.0 H a m d  Identification: Items checked are known or anticipated site hazards, or may occur is a result of site operations. 

h Physical exertion 
( ) Heat stress 
'x) Cold stress 
X) Heavy equipment 
( ) Vehicle traffic 
( ) Fire hazards (underline) 

- FueVgas lines 
' Low lying areas 

3) Lifting hazards 3) Slip, trip or fall 
>) High noise (>85 dBA) 
( ) Overhead utilities 
( ) Underground utilities 
( ) Intrusive activity (underline) - ailling - Soil excavation - Setting anchors 

( ) Confined space 
( ) Poisonous plants 
( ) Pollsonous/hazardous animals 
( ) Electrical 
( ) Airborne chemical exposure 
( ) Contaminated soil/water 
( ) Hand/power tools 

( ) PunctureAaceration 
\) UXO/OEW 
- 

2.0 Degree of Hazard: Anticipated degree of hazard, based on the hazards associated with this task. 

Chemical Hazard: \I LOW ( ) Serious Physical Hazard: ( ) Serious 
( ) Unknown ( ) Moderate 

3.0 Control or Protective Measures: The items checked will be used to control or mitigate the mentioned hazards. 

>) Tailgate safety briefing ( ) Decontamination 
T) Specialized training ( ) Magnetometer survey 
'$) Safe work practices 

>) Person4 protective equipment 
( ) Air monitoring 
( ) Site coqtrol zones 

( ) Engineering Controls (List): Applicable mackie guards will be in place. 

( ) Applicable Programs (List): Heat Stress, Hearing Conservation, the SSHP 

( ) Other (List): 

4.0 Task PPE PPE has been assigned based om the potential for exposure as identified by this hazard assessment. 

Respiratory Protection ( ) SCBA ( ) Fullface respirator 
( ) Escape SCBA - Size 

Protective Clothing ( 1 Fully encapsulating suit ( ) Saranex 
( ) Standard tyvek 

( ) M Face respirator 

( ) PE Tyvek 

Gloves ( ) Nitrile ( ) Neoprene 
(specify bedouter) ( ) Butyl ( ) Latex 

Head/FacelE ye/Ear ( ) Safety glasses $J Safety goggles ( ) Hard hat 
Protection 1 ) Ear plugslsnuffs (-) Face shield - Wue Mesh 

( ) Chemical over boots - I Material 
Footneg Protection Leather boots (*I 

( ) Steel-toed leather boots Steel Wmetatarsd covers 
( ) Kevlar leg chaps 

5.0 Modifications: Level D is modified by the mandatory addition of ear plugs/muffs and wire mesh face shield. 

6.0 Certification: The PPE and other control methods and procedures to 'be used in the conduct of this task have been selected as a 
result of a hazard assessment conducted by the following individual. 
PrintedName: c Signature: . RQMIC h.-hi&,J 
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CERTIFICATION OF TASK HAZARD ASSESSMENT 
LSK NAME: V- (anv wtk.ad 

1.0 Hazard Identification: Items checked are known or anticipated site hazards, or may o m  as a result of site operations. 

DATE: lO/m 

b) Physical exertion 
( ) Heat stress 

) Cold stress 
5)  Heavy equipment 
( ) Vehicle traffic 
( ) Fire hazards (underline) 

- FueVgas lines - Low lying areas 

( ) Lifting hazards 
( ) Slip, mp or fall 
3) High noise (>85 dBA) 

( ) Overhead utilities 
( ) Underground utilities 
( ) Intrusive activity (underline) 

' - Soilexcavation - Setting anchors 

- Drilling 

( ) Confined space 
( ) Poisonous plants 
( ) Poisonousthazardous animals 
( ) Electrical 
( ) Airborne chemical exposure 
( ) Contaminated soivwater 
( ) Handipower tools 

( ) Punctureflaceration 

- 

\) UXO/OE 

2.0 Degree of Hazard: Anticipated degree of hazard, based on the hazards associated with this task. 

Chemical Hazard-) Low ( ) Serious Physical Hazard>) LOW 
( ) Moderate ( ) Unknown 

( ) Serious 
(0) Moderate ( ) Urhown 

3.0 Control or Protective Measures: The items checked will be used to control or mitigate the mentioned hazards. 

(0) Tailgate safety briefing 
(0) Specialized training 
(0) Safe work practices 

(0) Personal protective equipment 
( ) Air monitoring 
(0) Site control zones 

( ) Decontamination 
( ) Magnetometer survey 

( ) Enpineering Controls (List): Applicable machine guards will be in place 

(6) Applicable Programs (List): Heat Stress, Hearing Conservation, the SSHP 

( ) Other (List): 

4.0 Task PPE: PPE has been assigned based on the potential for exposure as identified by this hazard assessment. 

Level of Protection O A  o c  (0) Modified 

Respiratory Protection ( ) SCBA ( ) Fullface respirator ( ) Cartridge - Type 

Protective Clothing ( Fully encapsulating suit ( ) Saranex (6) Company clothing 

Gloves ( ) Nitrile ( ) Neoprene (0) Leather 
(specify inner/outer) ( ) Butyl ( ) Latex ( ) cotton 

( ) B  ((5) D 

( 1 Escape SCBA - Size 

( ) Standard Tyvek 

( ) ?4 Face respirator 

( 1 PE Twek 

(6) No respirator required 

( ) Other: 

HeadlFacelEydEar (ii ) Safety glasses (0 ) Safety goggles (0) Hardhat 
Protection (6) Ear plugsimuffs ( ) Face shield - wire mesh ( ) Other: 

Footneg Protection (6) Leather boots 

5.0 Modifications Required: *Hard hat will be worn when bush hog is operating. -Steel or fiber toed boots required if a toe crush 

( ) Steel metatarsal covers 
( ) Kevlar leg chaps 

( ) Chemical over boots - 
( ) Steel-toed leather boots Material 

hazard exists, otherwise leather boots will be adequate. 

6.0 Certification: The PPE and other control methods and procedures to be used in the conduct of this task have been selected as a 
result of a hazard assessment conducted by the following individual. 

15 



p, --- 
I- 
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CERTIFICATION OF TASK HAZARD ASSESSMENT 

1.0 Hamd Identification: Items checked are known or anticipated site h m d s ,  or may occur as a result of site operations. 

hSK NAME: V-ev 

(6) Physical exertion 
( ) Heat stress 
(6) Cold stress 
( ) Heavy equipment 
( ) Vehicle traffic 
( ) Fire hazards (underline) 
. Flammable materials . Fuel/gas lines 
* Low lying areas 

( Liftinghazards 
( b ) Slip, trip or fall 
( ) High noise (>85 dBA) 
( ) Overhead utilities 
( ) Underground utilities 
( ) Intrusive activity (underline) 

- Soil excavation - Setting anchors 

- Drilling 

-_ ( Confinedspace 

(6) l?oisonous/hazardous animals 
( ) ELect~ical 
( ) Airborne chemical exposure 
( ) Contaminated souwater 
( ) HanQower tools 
(6) IUXO/OE 

()uncture/laceration - 

( b ) I?oisonous plants 

2.0 Degree of Hazard: Anticipated degree of h a r d .  based on the hazards associated with this task. 

Chemical Hazard: (0) Low ( ) Serious Physical Hazard: (0) Law ( ) Serious 
( ) Moderate ( ) Unknown ( ) Moderate ( ) Unknown 

3.0 Control or Protective Measures: The items checked will be used to control or mitigate the mentioned hazards. 

(6) Tailgate safety briefing ( Personal protective equipment ( ) Decontamination 
(0) Specialized training ( Air monitoring ( ) Ntagnetometer survey 
(6) Safe Work Practices (& site control zones 

( ) Engineering Controls (List): 

(0) Applicable Programs fList): Cold Stress, the SSHP 

( ) Other (List): 

4.0 Task PPE: PPE has been assigned based on the potential for exposue as identified by this hazard assessment. 

Level of Protection O A  o c  ( ) Modified 
()B (6) D 

( ) Cartridge - Type 

(0) Company clothing 

Respiratory Protection ( ) SCBA ( ) Fullface respirator 
( ) H Face respirator 

Protective Clothing ( 1 Fully encapsulating suit ( ) Saranex 
( 1 Standard Tyvek ( ) PE Tyvek 

) Escape SCBA - Size 

(0) Leather 
Cotton 

Gloves ( ) Nitrile ( ) Neoprene 
(specify imerlouter) ( ) Butyl ( ) Latex 

(*) Hard hat 
( ) Other. 

( ) Steel foot/metatarsal covers 

HeadlFacelEydEar 0 Safety glasses ( ) safety goggles 
Protection ( 1 Ear plugshuffs ( ) Face shield 

Foofieg Protection (6) Leather boots - 
( Steel-toed leather boots ( 1 Kevlar leg chaps 

5.0 Modifications Required: Safety glasses required if an eye hazard exists; *Hard hats required if an overhead hazard exists or 
when working around heavy equipment; -Leather boots are adequate unless a toe hazards exist. 

6.0 Certification: 'Ihe PPE and other control methods and procedures to be used in the conduct of this task have been selected as a 
result of a hazard assessment conducted by the following individual. 

Priited Name: T~?QLJ\C jc>\u&d3 signature: 
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(0) Tailgate safety briefing 
(6) Specialized trainhg 
(0) Safe work practices 

CERTIFICATION OF TASK HAZARD ASSESSMENT 
\SK NAME: M a r m e t o m e t e r ~ ~ a l  DATE: lO/U 

1.0 Hazard Identification: Items checked are hown or anticipated site hazards, or may occur as a result of site operations. 

(6) Persod  protective equipment ( ) Decontamination 
monitoring (0) Magnetometer m e y  

(6) Physical exertion 
(6) Heat stress 
(0) Cold stress 
( ) Heavy equipment 
( ) Vehicle traffic 
( ) Fire hazards (underline) 
. Flammable materials - Fueygas lines - Low lying areas 

Level(@fB?rotection 

Respiratory Protection 

Protective Clothiig 

Gloves 
lspecify inner/outer) 

Head/Fac&ye/Ear 
Protection 

Footneg Protection 

(6) Lifting hazards 
(6) Slip, mp or fall 
( ) High noise (>85 dBA) 
( ) Overhead utilities 
( ) Underground utilities 
( ) Jntrusive activity (underline) 

- Soil excavation 
. Setting anchors 

- Drilling 

O C  ( ) Modified 
O B  (0) D 

( ) SCBA ( ) Fullface respirator 
( ) Escape SCBA - Size ( ) ?4 Face respirator 

( ) Fully encapsulating suit ( ) Saranex 
( Standard Tyvek ( ) PE Tyvek ()other: 

( ) Nitrile ( ) Neoprene 
( ) Butyl ( ) Latex 

0 Safety glasses ( ) Safety goggles (*) Hard hat 
t Ear plugsbuffs ( ) Face shield - Wire Mesh 

(6) Leather boots ( ) Steel metatarsal covers 

( ) Cartridge - Type 
(6) No respirator required 

(0) Company clothing 

( ) Cotton 

( ) Other. 

( ) chemical over boots - 
(!) Plastic-toed leather boots ( ) Kevlar leg chaps Material 

( Confinedspace 

(6) Poisonous/hazardous animals 
( ) Electrical 
( ) Airborne chemical exposure 
( ) Contaminated sowwater 
( ) Hanbpower tools 
(6) UXO/OEW 
(6) Puncturefiaceration 

( b ) Poisonous plants 

2.0 Degree of Hazard: Anticipated degree of hazard, based on the hazards associated with this task. 

Chemical Hazard: (8) LOW ( ) Serious Physical Hazard: (6) Low ( ) Serious 
( ) Moderate ( ) Unknown ( ) Moderate ( ) Unknown 

( ) Enfineering Controls (List): 

(0) Applicable Programs (L ist): Cold Stress, Hearing Conservation, the SSHP 

(ii ) Other (List): Site personnel will main aware of the potential for injury from contact with the stumps of small trees and 
bushes which have been grubbed. 

4.0 Task PPE PPE has been assigned based on the potential for exposure as identified by this hazard assessment. 

Signature: AJ , 
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CERTIFICATION OF TASK HAZARD ASSESSMENT 

1.0 Hazard Identification: Items checked are known or anticipated site hazards. or may o m  as a result of site operations. 

(0) Physical exertion 
(0) Heat stress 
(0) Cold stress 
( ) Heavy equipment 
( ) Vehicle traffic 
( ) Fire hazards (underline) 

Flammable materials 

- Low lying areas 

( ) Lifting hazards 
(0) Slip, trip or f d  
( ) High noise (>85 dBA) 
( ) Overhead utilities 
( Underground utilities 
( A ) Intrusive activity (underline) 
* Drilling - Soil excavation 

- 
( Confined space 

(0) I?oisonousibazardous animals 
( ) ELectrical 
( ) Airborne chemical exposure 
( ) Contaminated soivwater 
(0) lHand/power tools 
(0) UXO/OE 

(>uncture/laceration 

( b ) I?oisonous plants 

- 
2.0 Degree of Hazard: Anticipated degree of hazard, based on the hazards associated with this task. 

Chemical Hazard: (0) Low ( ) Serious Physical Hazard: ( 1 Low ( ) sI:rious 
( ) Moderate ( ) Unlolown (0)Moderate ( ) unknown 

3.0 Control or Protective Measures: The items checked will be used to control or mitigate the mentioned hazards. 

(8) Tailgate safety briefing 
(0) Specialized training ( ) Air monitoring (0) ~agnetometer survey 
(0) Safe work practices 

( ) Engineering Controls (List): 

(0) Applicable Programs (List): Heat Stress Program, this SSHP 

(0) Other (List): 

(0) Persod  protective equipment 

(0) Site control zones 

( ) Decontamination 

(0) 'Visual clearance 

Site personnel will remain aware of the potential for injury from contact with the stumps of s m d  trees and 
bushes which have been grubbed. 

4.0 Task PPE: PPE has been assigned based on the potential for exposure as identified by this hazard assessment. 

I I I 
Leverdfkrotection o c  ( ) Modified 

()B (0) D 

( Cartridge-Type (4) No respirator required 

( ) Other: 

( ) Cotton 

()Hardhat 
( ) Other: 

( ) Chemical over boots - 

Protective Clothing (0) company clothing 

(6) Leather 

Footneg Protection 

5.0 ModiFications Required: -Sa€ety glasses required if an eye hazard exists. 

6.0 Certification: The PPE and other control methods and procedures to be used in the conduct of this task have been selected as a 
result of a hazard assessment conducted by the following individual. 

Printed Name: q C ) \ E s K  . 3 ~>Htd&yJ, 

Material 
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CERTIFICATION OF TASK HAZARD ASSESSMENT . .  
4SK NAME: D w d  of UXO (D-1 

1.0 Hazard Identification: Items checked are known or anticipated site hazards, or may occur as a result of site operations. 

DATE: 1@/13J 

(0) Tailgate safety briefmg 
(6) Specialized training 
(0) Safe work practices 

(0) Physical exertion 
(0) Heat stress 
(0) Cold stress 
(0) Heavy equipment 
( ) Vehicle traffic 
(0) Fire hazards (underline) 

. FueUgas lines - Low lying areas 

(0) ~ersonai protective equipment 
( Airmonitoring ( ) Magnetometer survey 

( ) Decontamination 

site conk01 zones 

(0) Lifting hazards 
(0) Slip, trip or fall 
(ii ) High noise (>85 dBA) 
( ) Overhead utilities 
( ) Underground utilities 
(0) Intrusive activity (underline) 
* Drilling 

- Setting anchors 

' (0) contimed space (potGiial) 
(U) Poisonous plants 
(0) Poisonousbazxdous animals 
( ) Electrical 
( 1 Airborne chemical exposure 
( ) Contaminated soil/water 
( ) Hand/power tools 
(0) UXO/OE 
( ) Punctureflaceration 

2.0 Degree of Hazard: Anticipated degree of hazard, based on the hazards associated with this task. 

Chemical Hazard (0) Low ( )  Serious Physical Hazard: ( ) Low ( ) Serious 
( ) Moderate ( ) Unknown (0)Moderate ( ) U h o w n  

4.0 Task PPE PPE has been assigned based on the potential for exposure as identified by this hazard assessment 

LeveK@€Protection ( ) Modified 

Respiratory Protection ( 1 SCBA ( ) Fullface respirator ( ) Cartridge - Type 

Protective Clothing 

O B  

( ) Escape SCBA - Size 

( ) Fully encapsulating suit 
( ) Standard Tyvek 

( ) 41 Face respirator 

( 1  Saranex (0) Company clothing 
( ) PE Tyvek 

(0) No respirator required 

( ) Other: 

lspecify inner/outer) ( ) Butyl ( } Latex ( ) Cotton 

HeadlFacelEydEar 0 Safety glasses ( ) Safety goggles ( ) Hard hat 
Protection (0 Ear plugsbufk ( ) Face shield - Wire Mesh ( ) Other 

Footneg Protection (6) Leather boots 

5.0 Modifications Required *Hard hats required if working around heavy equipment. ,Safety glasses required if an eye hazard 
exists. !Steel-toed boots required if a crush hazard exists. 

6.0 Certification: The PPE and other control methods and procedures to be used in the conduct of this task have been selected as a 
result of a hazard assessment conducted by the following individual. 

Gloves ( ) Nitrile ( } Neoprene o-ef 

( ) S tee1 metatarsal covers ( ) Chemical over boots - 
( I )  Steel-toed leather boots ( ) Kevlar leg chaps Material 
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Contract Number: DACA 87-95-D-0018 Project: 7206.001 Location: Camp Croft Est. Start Date: 12/95 

Analysis Performed By: F. JOhnson 

~ 

Major Steps 
~~ ~ 

Preparation of use 

Potential Hazards 

Fuel and oil fires 

Protective Measures / Controls 

Level "D" PPE (boots; coveralls; work gloves; leg protection; 
eye and ear protection; and hard hat, i f  applicable) 

Refueling in safe area away from personnel, smoking 
areas and vehicles. 

Fire extinguisher provided in refueling areas. 
Fuel stored in approved containers 
Equipment shut-down prior to refueling. 
Maintain firm footing 
Guards in place 

Equipment Used I Inspection Requirements Training Requirements 

Chainsaws 
Machete 

Inspect equipment for serviceability, fuel leaks. 
Effectiveness of guards and sharpness of 
Cutting surfaces. 

Personnel have read and comply with SSHP 
Site mobilization training will include proper use of tools and 
equipment 

I I 
i c 



UXB International, Inc. 

Contract Number: DACA 87-95-0-001 8 Project: 7206.001 Location: Ca mp Croft Est. Start Date: 12/95 

Reviewed By: J. Ferris Activity: Brush CuttinglSelective Pruning Analysis Performed By: F. Johnson 

Major Steps 

Use of cutting equipment 

Potential Hazards 

Slip, trip, fall 
cuts 
Falling objects 
Physical exertion 
Cold / heat stress 
Burns 

Equipment Used I Inspection Requirements 

Chainsaws 
Machete 

Inspect equipment for serviceability, fuel leaks. 
Effectiveness of guards and sharpness of 
Cutting surfaces. 

Protective Measures / Controls 

Level "D" PPE (boots; coveralls; work gloves; eye and ear 

Maintain firm footing 
Kickback device in place 
Guards in place 
Proper idle speed 
Sharp cutting surfaces 
Work / rest regime established 
Establish heat / cold monitoring as appropriate 
Keep body away from exhaust system 
Never cut above shoulder height 
Wear leg chaps when operating weedwacker 

protection; and hard hat, i f  applicable) 

~ ~ ~~ ~~ 

Training Requirements 

Personnel have read and comply with SSHP 
Site mobilization training will include proper use of tools and 
equipment 



UXB International, Inc. ard Analysis 

- I  I Contract Number: DACA 87-95-D-0018 Project: 2206.001 Location : Camp Croft Est. Start Date: 12195 

Activity: Maanetometer Sweeps / Excavation Analysis Performed By: F. Johnson Reviewed By: J. Ferris 

Major Steps 

Conduct magnetometer 
sweep of UXO area 

Excavate ferrous metal 
contacts 

I Equipment Used 

Potential Hazards 

UXO 
Hazardous plants and animals 
Slip, trip, fall 
Heat / cold stress 
Repetitive motion injury 

Protective Measures / Controls 

Wear Level "D" PPE (boots; coveralls; work gloves; eye 

Apply USACE, Huntsville Div. Safety Concepts and Basic 

Maintain proper footinghemove tripping hazards i f  possible 
Provide ID charts of hazardous plants and animals, avoid 

Know heat / cold stress warning signs and take proper 

Do not move fuzed ordnance without approval of the 

Have water, first aid, fire extinguishers, and eye wash 

Use wrist supports while using the magnetometer, 

Hand excavate the last foot to the UXO 
use a coior coded fiagging system io mari  UXO 
Use eye protection while digging 
Use dust mask if conditions dictate 

& ear protection; and hard hat, if applicable) 

Considerations for UXO 

these items 

action 

CEHND on-site safety 

on location 

if necessary 

Inspection Requirements Training Requirements 

Daily check of the mag using a known buried object 
Daily serviceability check of shovels 

40 hour hazard waste worker course (with applicable 

Graduate of USN EOD school 
Site-specific UXO and hazard training 
Personnel read and comply with SSHP 
Site mobilization training will include proper use of tn9k 

ref res her) 

and equipment i 
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UXB International, Inc. Activity Haraid Analysis 

Contract Number: DACA 87-95-D-0018 Project: 7206.001 Location: Camp Croft Est. Start Date: 12/95 

Activity : Transoortat ion of UXO Analysis Performed By: F. JOhmm~ Reviewed By: J. Ferris 

Major Steps 

Load and unload truck 

Transportation 

n:A* . .- .-. . - e .  

Potential Hazards 

Lifting heavy objects 

Unplanned detonation 

Vehicle accident 

Vehicle fire 

Unplanned detonation 

Inspection Requirements 

Protective Measures / Controls 

Use proper lifting techniques 
Wear gloves and safety shoes 
Wear hard hats when overhead hazard is present 
Do not subject UXO to heat, shock, or friction 
Ensure condition of UXO being shipped is appropriate to 
allow movement by vehicle / properly placard vehicle 

Maintain explosive compatibility 
Limit personnel exposure to only the minimum number to 

accomplish the task 

Use only qualified drivers 
Ensure drivers are rested before beginning trip 
Plan routes and travel times to avoid heavy traffic 
Provide escorts to clear traffic for UXO vehicle 
Use ground guides as required 
Inspect vehicles for explosive transportation suitability 
Provide appropriate fire extinguishers / first aid kits 
Notify emergency personnel along route prior to starting trip 
Plan routes to avoid heavily populated areas 

rraining Requirements 

Graduate of USN EOD school 
IAW state and local laws 
Personnel read and comply with SSHP 
Site mobilization training will include proper use of tools 

40 hour hazard waste worker course (with applicable 
and equipment 

refresher) 
I I 



UXB International, Inc. Actlvilty Hazard Analysis 

Est. Start Date: 12/95 Contract Number: DACA 87-95-0-001 8 Project: 7206 001 Location: __ Camp Croft - 

I I I Activity: Transportat ion of UXO Analysis Performed By: F. Johnson 

Major Steps 

Transportation 

Equipment Used 

Pick-up truck 
Heavy lift equipment 

I L 

Potential Hazards 

Unplanned detonation 

Inspection Requirements 

IAW Title 49 CFR and DOT Regulations 

Protective Measures / Controls 

No sharp projections allowed inside vehicle bed 
Utilize a vehicle with a bed liner or use plywood 
Utilize a vehicle with a topper or use a tarp 
Store no other material in vehicle bed 
Place UXO in wooden containers and secure with sand 
Hand load containers into vehicle bed 
Individually secure each container to the vehicle floor and 

Bracing will be made in a cross-over pattern, side to side 

Sandbags will be used to assist in blocking containers 

side rails with either rope or cloth cargo straps 

and forward to rear 

in the bed 

Training Requirements 

Graduate of USN €OD school 
IAW state and local laws 
Personnel read and comply with SSHP 
Site mobilization training will include proper use of tools 

40 hour hazard waste worker course (with applicable 
and equipment 

refresher) 1 
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Contract Number: DACA 87-95-D-0018 Project: 7206.001 Location: Camp Croft Est. Start Date: 12/95 

Activity: Analysis Performed By: F. J O h r ~ n  Reviewed By: J. Ferris 

Major Steps 

Explosive handling 

Disposal by detonation 

Equipment Used 

Demolition equipment 
Electrical firing system 
Hand tools 

Potential Hazards 

Explosives 
uxo 
Noise 
Slip, trip, fall 
Heat / cold stress 
Fragmentation 

Inspection Requirements 

Ensure demo equipment and hand tools are serviceable 
To be inspected daily. prior to use 

Protective Measures / Controls 

Level "D" PPE (boots; coveralls; work gloves; eye and 

Apply USACE, Huntsville Div. Safety Concepts and Basic 

Maintain proper footing/remove tripping hazards 
Provide and use hearing protection 
Remove obstacles/hazards on demo range 
Use barricades 81 warning devices to deny access to the 

Know heaVcold stress warning signs and take proper action 
Use TM 60 series for specific UXO 
Have water, first aid, fire extinguishers, and eye wash 
on location 

Personnel shall take cover in a barricaded structure during 
demolition operations at least the fragmentation distance 
away from disposal site 

ear protection; and hard hat, i f  applicable) 

Considerations for UXO Operations 

demo range 

Training Requirements 

40 hour hazard waste worker course (with applicable 

Graduate of USN EOD school 
Site-specific UXO and hazard training 
Personnel read and comply with SSHP 

refresher) 

I 



si UXB International, Inc. 

Contract Number: DACA 87-95-0-0018 Project: 7206.001 Location: Camp Croft Est. Start Date: 12/95 

I 1 
Activity: Ordnance Identification Analysis Performed By: Reviewed By: J. Ferris F. Johnson 

I Majorsteps 

Approach anomally 
Remove overburden 

Identify ordnance 

Potential Hazards 

Detonation of ordnance 
Injury to personnel 

Protective Measures / Controls 

Follow guidelines established in CEHND ‘Safety Concepts 

Limit personnel exposure 
Level “ D  PPE (boots; coveralls; work gloves; eye and ear 

Ground self prior to touching item 

and Considerations for UXO Operations’ 

protection; and hard hat, i f  applicable 

Equipment Used Inspection Requirements Training Requirements 

Shovel 
Trowel I 

~ _ _  

I Site mobilization training will include proper use of too 

Insure handles are secure 
and equipment 

Personnel have read and comply with SSHP. 
40 hour hazard waste worker course (with applicable . .  

refresher) 
Graduate of USN EOD school 
Site specific UXO and hazard training 



j .  t B 

UXE International. Inc. Activity Hazard Analysis 

Contract Number: DACA 87-95-D-0018 Project: 7206.001 Location : Cams Croft Est. Start Date: 12/95 

Activity : Soil Excavation Analysis Performed By: F. JOhnsOn Reviewed By: J. Ferris 

Potential Hazards 

Slip, trip, fall 
Vehicle movement 
Open excavation 
Physical exertion 
Heat / cold stress 
Dust and respirable silica 
Pinch, cut, smash 

~~ ~~ 

Major Steps 

Excavation 

Protective Measures / Controls 

Modified level "D" PPE (boots; coveralls; work gloves; 
eye & ear protection; hardhat; & 1/2 face respirator with 
HEPA filter) 

Maintain firm footing 
Use guides and spotters 
UXO safety rules 
Provide ladder for excavation over 4 feet deep 
Observe work / rest regime 
Establish heat / cold monitoring procedures 
Design sloping / benching procedures for excavation over 

Implement dust suppression procedures as 'appropriate 
Provide appropriate perimeter protection 
Dust and respirable silica monitoring as outlined in Annex L 
Increase to Level "C" PPE at action level of: 
1/2 PEL-TWA = 0.05 rng/m3 for respirable silica 
1/2 PEL-TWA = 2.5 mg/m3 for dust 
or at direction of CIH based on test result 

5 feet in depth 

Have water, first aid kit, fire extinguisher, & eye wash on site 

Equipment Used 

Backhoe 
Shovel 
Truck 

Inspection Requirements 

Ensure vehicle is in safe operating condition 
Inspection, maintenance and repairs in accordance with 
manufacturer's recommendation 

Training Requirements 

Personnel read and comply with SSHP 
UXO personnel are graduates of USN EOD school ' 

40 hour hazard waste worker course (with applicable 

Site mobilization training will include proper use of tools & 
refresher) 

equipment 



5.0 TRAINING PLAN 

5.1 GENEEAL 
All personnel assigned to or regularly entering the site will have the required training prior to 

participating in site activities. In accordance with 29 CFR 1910.120 and other OSHA 

regulations, applicable training shall include the following. 

5.1.1 BASIC OSHA TRAINING 

All general site workers must have the 40-hour offsite Hazardous Waste Operations and 

Emergency Response (HAZWOPER) training course and 3 days of field experience under the 

direct supervision of a trained experienced supervisor. Onsite management personnel (team 

leaders, site manager, and the Senior UXO Supervisor) must have an additional 8 hours of 

specialized supervisory training. All workers must have an annual refresher (8 hours) if initial 

training is over 1 year old. All training will be documented. 

5.1.2 FIRST-AID AND CARDIOPULMONARY RESUSCITATION (CPR) TRAINING 

At least two employees per site will be certified in first aid and CPR. The training shall be 

equivalent to that provided by the American Red Cross. 

5.1.3 SITE-SPECIFIC SAFETY AND HEALTH TRAINING 

This training covers the information and mandates of the project SSHP. This training stresses 

preventive measures, but also addresses emergency response procedures and will cover the 

chemical and physical hazards of the site and site operations. 

5.1.4 BLOODBORNE PATHOGEN TRAINING 

The Senior UXO Supervisor will primarily be responsible for rendering first aid in the event of 

injury or accident. However, other UXB site personnel may be needed to assist in rendering first 



- aid for severe injuries. Therefore, UXB personnel will receive training in controlling exposures 

to bloodborne pathogens. This training will consist of the following: 

1. 

2. 

3. 

Review of the bloodborne pathogen standard. 

Requirements of the exposure control plan. 

Description of the risks of exposure and how bloodborne pathogens are 

transmitted. 

4. Management and employee responsibilities. 

5. 

6. Post-exposure procedures. 

7. 

Methods of protection against exposure and procedures for decontamination. 

Labeling and color coding of infectious waste. 

-- 

5.1.5 HEARING CONSERVATION TRAINING 

All site personnel exposed to noise levels exceeding 85 dBA 8-hour TWA will be provided with 

training which addresses the following topics: 

1. 

2. Noise exposure limits. 

3. 

4. 

Physical and psychological effects of high noise exposure. 

Elements of the Hearing Conservation Program. 

Selection, use, and limitations of hearing protection devices. 

5.1.6 FIRE EXTINGUISHER TRAINING 

All UXB site personnel will be trained in the general principles of fire extinguisher selection, 

use, and the hazards associated with incipient stage fire fighting. 

5.2 -SAFETY B W m S  
Each day, before starting work onsite, all employees, including Parsons ES, UXB SSO, and 

government employees, will be given a safety briefing by the UXB SSO that identifies potential 

hazards and risks that may be encountered during that day's activities. Additional training in the 

use of safety equipment, emergency medical procedures, emergency assistance notification 

procedures, and accident prevention, as well as discussion of the WP will ensure that work 
w 
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accomplishments can be carried out in a safe and effective manner. At the conclusion of each 

day's work, a debriefing for all employees will be held, if needed. 

5.2.1 Records of all tailgate safety briefings documenting date, attendance:, and topics covered 

will be maintained on UXBs documentation of training form as part of the project documents. 

5.3 VISITOR TRAINING 

Site visitors are defined as persons: (1) who are not employed at the projelct site, (2) who do not 

routinely enter restricted work areas, and (3) whose presence is of short duration (Le., 1 to 2 

days at one time or per month). Visitors are required to meet the requireme:nts of Sections 5.3.1 

and 5.3.2. These visitors may include client personnel; Parsons ES and UXB personnel; 

commercial vendors; political representatives; and auditors or inspectors from local, district, or 

federal agencies. 

5.3.1 GENERAL VISITOR REQUIREMENTS 

The following requirements apply to visitors whose purpose is to observe site conditions or field 

activities: 

1. 

2. 

3. 

4. 

5. 

6. 

- 
The Senior UXO Supervisor will be notified of the naiture and duration of 

the visit before visitors are permitted to enter the worlk site. 

The visitor's log will be completed including the individual's name, date, 

and the name of the company or agcncy represented. 

The site visitor will be escorted by a UXB representative, preferably the 

site supervisor, at all times. 

Visitors will comply with specific safety and health requirements, as 

applicable. 

Visitors entering work zones must have current HAZWOPER training. 

Visitors will NOT be allowed in the work zones during UXO identification, 

handling, or disposal operations. 



5.3.2 VISITOR TRAINING REQUIREMENTS 

All visitors will receive site-specific training to ensure that potential hazards and risks are 

identified. This training will consist of a safety briefing by the UXB SSO that will include the 

following: 

1. 

2. Required PPE (Level D) 

3. 

4. 

5. 

Location and description of potential hazards and risks. 

Areas of the site that are closed to visitors. 

The site evacuation plan and emergency procedures. 

Other topics, as deemed appropriate. 

5.4 sLEHmmmAL,TRAIrn? 
Supplemental training (e.g., confined space, HAZCOM, and OSHA chemical-specific 

requirements), as determined by the UXB SSO, may be required for site-specific contaminants 

and/or changes in site conditions. 

5.5 WEEKLY TRAINING 

At the start of each work week (which is normally Monday), a site-specific safety topic will be 

selected and discussed in detail. All site personnel are required to attend the training, and the 

UXB SSO will document this training on the training form. The training will consist of site- 

specific hazards (e.g., known chemicals, ordnance, and cold stress) and will be given in 

conjunction with the tailgate safety briefing. 

5.6 BUDDY SYSTEM TRAINING 

Workers shall be instructed that all site work will be performed using the buddy system. Team 

members will keep in visual contact with each other at all times, when practical. Team members 

will be made aware of any slip, trip, and all lifting hazards, as well as any potential exposure to 

chemical substances, cold stress, and general hazards within their work area. 



6.0 SITE CONTROL AND LAYOUT 

6.1 SITE ZONES 
Parsons ES will establish work areas as required for the field effort. The boundaries of each 

work area, regardless of its configuration, will be clearly identified to prevent accidental 

intrusion by personnel not immediately involved with site operations. Each work site will have a 

Support Zone (SZ) that will be used as a staging area for personnel and equipment to support 

operations in the Work Zone (WZ). The SZ will include the site access coritrol point, an area for 

visitors and a break area for site workers. The Senior UXO Supervisor will delineate and 

increase or decrease these zones based on site conditions and activities. 

6.1.1 SUPPORT ZONE 

The SZ will be used as the staging area for site operations and for other support functions 

necessary or required to maintain smooth operations onsite. The SZ includes the change area, 

lunch and break areas, and supply storage areas. The SZ is designated as the tobacco product 

use, eating, and drinking area. 

6.1.2 WORK ZONE 

The WZ will be the area where actual site activities related to the investigation of OE 

contamination will be conducted. Each WZ will be clearly marked with flagging, and entry into 

these areas will be controlled by the the UXO Supervisor in charge of that work zone. Non- 

UXO qualified personnel entering the WZ will be limited to cleared areas or escorted by UXO 

qualified personnel at all times. 

6.2 UXOAREAs 
Areas potentially contaminated by OE will be identified by evaluating the results of the 

geophysical surveys. In accordance with the SOW, UXB personnel will excavate geophysical 

anomalies to identify the anomalies and confirm the presence of OE. Excavations will be 

performed in accordance with 29 CFR 1926 and Section 25 of EM 385-1-1. Excavations less 
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than 5 feet in depth and which a competent person (UXO Supervisor) examines and determines 

there to be no potential for cave in do not require protective systems. 

6.2.1 UXB shall dispose of any OE encountered in accordance with Appendices C (Explosive 

Safety Precautions) and E (OE Operational Plan) of the WP. 

6.3 SlTESE!XR~ 
Site security will be maintained during working hours. The Senior UXO Supervisor will assist 

the PES SSO with access controls. He shall monitor personnel entering a given WZ for proper 

PPE and that they have been trained and medically cleared to enter the area. The Senior UXO 

Supervisor will also ensure that all other safety and health precautions are in place prior to entry 

by site personnel. 

6.4 BUDDY SYSTEN 
The buddy system is an important element in controlling personnel exposure to site hazards. 

These procedures ensure that no site personnel are allowed to work without another qualified 

worker there to provide assistance if needed. At all times each buddy should be able to: 

- 

1. Observe his or her buddy for signs of chemical or extreme temperature 

exposure, 

Periodically check the integrity of his or her buddy's protective clothing, 

Observe the site area in which they are working for hazards, 

Remain within verbal or visual contact with his or her buddy, and 

Notify the personnel in the SZ if emergency assistance is needed. 

2. 

3. 

4. 

5. 

The access control point to the WZ will be used as the location where the UXO Supervisor in 

charge of that WZ will enforce the buddy system. 

6.5 SITE COMMUNICATIONS 

Effective on- and offsite communication is an integral part of site control and will be established 

prior to initiating site activities. Offsite communication is required to ensure effective 



communication with offsite management and emergency response persomiel. Onsite 

communication will be used to coordinate site operations, maintain site control, pass along safety v 

information such as monitoring results and workhest periods, and alert site personnel to 

emergency situations. All site personnel will be familiar with the different methods of off- and 

onsite communication. The methods of site communication that may be used on this project are: 

1. Communication offsite: 

a. Two-way radio, and 

b. Cellular telephone. 

2. Communication onsite: 

a, Two-way radio, 

b. Air horn, and 

c. Hand signals. 

6.6 STANDING ORDERS, STANDARD OPEBBTING PROCEDURES (SOPSZ 
D SAFE W O W  PRAC- (SwP,el 

6.6.1 INTRODUCTION 

This paragraph outlines the site standing orders that site personnel will ok:y at all times. The 

SWPs that address the health and safety precautions related to specific hazards which may be 

encountered during site operations are listed in Section 8 of this SSHP. 



7.0 HYGIENE AND SANITATION 

7.1 m m H Y G I  
Hygiene facilities will be established onsite to ensure that personnel maintain good personal 

hygiene. These facilities shall include a personnel washing area, toilet facilities, and a 

lunchbreak trailer for all site personnel. The personnel hygiene facilities will conform to the 

requirements specified in 29 CFR 1910.120. 

7.1.1 Personnel are required to wash hands, face, and other exposed skin areas prior to leaving 

the site for breaks or lunch. Towels, washcloths, liquid soap, or disposable towels will be 

provided for personnel. 

7.2 ROUTIN-NT DECONT- 

Tools and equipment used in the WZ will be kept free of soil and other debris and will be 

cleaned at the end of each day to ensure that equipment is maintained in a safe operating 

condition. In addition, all workers on site should wear orange safety vests because the general 

Camp Croft area is open to public hunting and this field work will be performed during the 

hunting season. 

7.3 P P E T S ,  

Site personnel will wear EPA Level “D’ PPE (e.g., gloves and safety glasses). Equipment will 

be kept in good working condition 

7.4 M I T A T I O N  

Site sanitation will be established and maintained IAW 29 CFR 1910.120(n) and EM 385-1-1, 

Section 2. 
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7.4.1 POTABLE WATER SUPPLY 

An adequate supply of potable (drinkable) water shall be provided onsite at all times, and will be - 
supplied IAW the following provisions: 

1. Containers used for potable water shall be capable of being tightly closed, 

equipped with a tap and maintained in a clean sanitary condition; 

A container used for distribution of drinking water shall be clearly labeled 

as to its contents and not used for any other puqose; 

Water shall not be dipped from the container sand use of a common cup will 

not be allowed; and 

Where single service cups are provided, separate sanitary containers will be 

provided for the storage of the unused cups and for the disposal of the used 

cups. 

2. 

3. 

4. 

7.4.2 NON-POTABLE WATER 

Outlets and storage containers for non-potable water, such as water for fire fighting or for 

cleaning equipment will be clearly labeled to indicate that the water is not suitable for drinking, 

washing or cooking. There shall at no time be a cross connection or open potential between a 

system furnishing potable water and a system furnishing non-potable water. 

7.4.3 TOILET FACILITIES 

Under field conditions where a sanitary sewer system is not available, temporary toilet facilities 

will be located at the site, unless toilet facilities are readily available nearby. Chemical, 

recirculating, combustion, or flush toilets may be used to fulfill this requirement and will be 

serviced every week. Each temporary toilet will be naturally lighted, have ventilation, be 

lockable from the inside, and will be serviced weekly. To ensure sanitary and adequate facilities, 

Parsons ES will provide toilet facilities (at least two portable toilets) IAW EM 385-1-1, Section 

2, 

7.4.4 WASHING FACILITIES 

Hand and face washing facilities will be set up in the 5Z and will be used by all personnel 

exiting the WZ prior to eating, drinking, tobacco use, or other hand to face activities. When 



7” 
feasible, washing facilities will consist of hot and cold running water, soap, and drying towels. If 

this is not feasible, disposable towels or an equivalent will be provided. 

7.4.5 SITE HOUSEKEEPING 

All work areas will be maintained in a clean/neat fashion, free of loose debris and scrap. Any 

materials/equiprnent not being used will be removed and stored or disposed of accordingly. All 

work areas will be supplied with a trash receptacle with lid, the contents of which will be 

emptied daily. 



8.0 GENERAL SITE SAFETY PROCEDURES 

8.1 GlNERAL 
Hazards due to normal site activities can be reduced by using common sense and following safe 

practices. The following practices are not allowed: 

1. Running and horseplay. 

2. Smoking, eating, or chewing tobacco while in the WZ or any potentially 

contaminated area. 

Igniting flammable materials in the WZ. Equipment will be bonded, 

grounded, and explosion resistant, as appropriate. 

Performing tasks in the restricted area individually (working alone). 

Personnel will be required to work using the buddy system at all times. 

3. 

4. 

8.1.1 Personnel must keep the following guidelines in nlind when conducting field activities: 

1. Hazard assessment is a continuous process; personnel must be aware of the 

surroundings and constantly aware of the chemical and physical hazards 

that are or may be potentially present. 

Team members will be familiar with the physical characteristics of each 

site, including site access and the location of communication devices and 

safety equipment. 

The location of overhead power lines and underground utilities must be 

established. 

2. 

3. 

8.2 =VU E U P M E N T  O P W T I O N  

Heavy equipment used onsite will be operated under strict adherence to the applicable OSHA 

regulations found in 29 CFR 1910; 29 CFR 1926; the requirements of EM 385-1-1, Section 16; 

and the following guidelines; 

1. The operation of heavy equipment will be limited to authorized personnel 

specifically trained in its operation; 



2. The operator will visually inspect heavy equipment daily prior to operation 

and report any abnormalitiesldeficiencies to the Senior UXO Supervisor; 

The operator will use the safety devices provided with the equipment, 

including seat belts, and backup warning indicators and horns will be 

operable at all times; 

While heavy equipment is in operation, all personnel not directly required 

in the area will keep a safe distance from the equipment; 

The operator's cab will be kept free of all nonessential items, and all loose 

items will be secured; 

Personnel will avoid moving into the path of operating equipment and areas 

blinded from the operator's vision; 

When heavy equipment must negotiate in tight quarters, or if operators of 

earth-moving equipment cannot see the bucket, a secondary person will be 

stationed to guide the operator; 

Additional riders will not be allowed on equipment unless it is specifically 

designed for that purpose (i.e., there is an additional seat with a seat belt); 

and 

Personnel operating heavy equipment will use hearing protection. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

8.2.1 USE OF EARTH MOVING MACHINERY (EMM) TO EXCAVATE UXO. 

Earth moving machinery (EMM) may be used to excavate buried UXO, if the UXO is estimated 

to be deeper than 12 inches. EMM shall not be used to excavate within 12 inches of an UXO. 

When excavation gets within approximately 12 inches of an UXO, hand excavation shall be used 

to uncover the UXO. EMM may be operated by non-UXO personnel, under the direct 

supervisor of UXO personnel. The following general guidelines shall be followed: 

1. During excavation operations, only those personnel absolutely necessary for the 

operation shall be within the restricted area/exclusion zone. 

Excavation and trenching shall comply with the provisions of 29 CFR 1926 

subpart P. 

2. 



8.3 P O W E R N D  XAND TOOL OPUUXIQN 

8.3.1 POWER TOOLS 

Power tools have great capability for inflicting serious injury if they are not used and maintained 

properly. To control the hazards associated with power tool operation, the requirements outlined 

in EM 385-1-1, Section 13 and the following safe work practices shall be observed when using 

power tools: 

1. Operation will be conducted by authorized personnel €amiliar with the tool, 

its operation, and safety precaution:;; 

Power tools will be inspected prior to use, and defective equipment will be 

removed from service until repaired; 

Power tools designed to accommodate guards will have such guards 

properly in place prior to use; 

Loose fitting clothing or long hair will not be permitted around moving 

p-; 

Hands, feet, etc., will be kept away finm all moving PimS; 

The power will be disconnected prior to maintenance :md/or adjustments to 

equipment; 

An adequate operating area will be provided, allowing sufficient clearance 

and access for operation; 

Electrical tools will be operated IAVV the applicable specifications outlined 

in paragraph 11.6 of this section; and 

Good housekeeping practices will be followed at all times. 

2. 

3, 

4. 

5. 

6. 

7. 

8. 

9. 

8.4 DCAV-D C O N F W  SPACES 

8.4.1 EXCAVATIONS 

General safety precautions are listed in EM 385-1-1, Section 25, Subpart P of 29 CFR 1926. The 

following guidelines are intended to reflect minimum requirements tc! be followed on this site. 

Prior to initiation of any excavation or trenching activity, the location of 

underground installations will be determined; 

1. 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

When the excavation/trench achieves a depth of greater than 4 ft, a 

competent person will determine the type of soil being excavated and 

designate the slope which will be used; 

The excavation(s) will be inspected daily by a competent individual prior to 

commencement of work activities; 

Evidence of cave-ins, slides, sloughing, or surface cracks will be cause for 

work to cease until necessary precautions are taken to safeguard workers; 

Excavations 5 ft or deeper, which cannot be slopped at a 1 to 1 ratio, will 

require a competent individual, with the aid of a registered civil engineer or 

soils specialist, to design and install a protective system; 

Protective systems shall be selected from OSHA 29 CFR 1926 Subpart P 

and/or designed by a registered professional civil engineer; 

Spoils and other materials will be placed 2 ft or more from the edge of the 

excavation; 

Materials used for sheeting, shoring, or bracing will be in good condition. 

Timbers will be sound, free of large or loose knots, and of appropriate 

dimensions for the excavation; 

Safe access will be provided into the excavation@) by means of a gradually 

sloped personnel access/egress ramp, or ladders or stairs will be provided; 

Ladders used will extend 3 ft above grade level and be secured from 

movement; 

Excavations 4 ft or more in depth will have a means of egress at a 

frequency such that lateral travel to the egress point does not exceed 25 ft; 

Walkways or bridges with standard guardrail will be provided where 

employees are required or permitted to cross over excavations; 

If the depth of an excavation is greater than 4 ft, it will be inspected by the 

Senior UXO Supervisor to determine if it meets the criteria for a confined 

space; 



15. If an excavation is determined to be a confined space, the requirements set 

forth in the Confined Space Program found in UXBs Corporate Safety and -I 

Health Plan (CSHP) shall be followed; and 

1AW the requirements of 29 CFR E926.651(g), if an excavation is greater 

than 4 ft deep, and the potential foI having a hazardous atmosphere inside 

the excavation exists, then the atmesphere shall be tested for oxygen 

deficiency and toxicity prior to entry by site personnel. 
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8.4.2 CONFINED SPACES 

According to 29 CF’R 1910.146, a confined space is defined as having all of the following 

criteria: 

1. It is large enough and so configured that an employee can bodily enter and 

perform assigned work, 

It is not designed for continuous human occupancy; and 

It has limited or restricted means for entry or exit. 

2. 

3. 

8.4.2.1 If an excavation meets all three of the previously listed criteria, it must be defined as a 

confined space, and the provisions and safety precautions of UXB’s CSHP will apply. 

8.4.2.2 To avoid classifying an excavation as a confined space, it is imperative that one of the 

previously listed requirements be removed or avoided. The easiest requirement to remove is the 

one related to limited means of entry and exit. Entry/exit points must be designed and 

maintained which allow for easy entry and exit from the excavation. This ca.n be accomplished 

by constructing gently sloping entry and exit ramps which are located such that lateral travel to 

an exit is no greater than 25 ft from the work area in the e:xcavation. If this cannot be 

accomplished, then the excavation must be classified as a confined space and the appropriate 

safety precautions implemented. 

8.4.2.3 All confined spaces will be monitored prior to and during all entries using a calibrated 

lower explosive limit (LEL) and oxygen meter. Entry will not be made into any confined space 



a 
in which LEL is found to be greater than 20 percent, or when the oxygen content is less than 

21 percent. 

8.5 MATERIALS 
8.5.1 GENERAL REQUIREMENTS 

Many types of objects are handled in normal daily operations. Care should be taken in lifting and 

handling heavy or bulky items because they are the cause of many joint and back injuries. The 

following fundamentals address the proper lifting of materials to avoid joint and back injuries: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

The size, shape, and weight of the object to be lifted must be considered. 

Site personnel will not lift more than they can handle comfortably. 

Individual workers should not normally lift loads in excess of 40 pounds. 

A firm grip on the object is essential; therefore, the hands and object shall 

be free of oil, grease, and water which might prevent a firm grip. 

The hands and fingers shall be kept away from any points that cause them 

to be pinched or crushed, especially when setting the object down. 

The item shall be inspected for metal slivers, jagged edges, burrs, rough or 

slippery surfaces, and pinch points, and gloves shall be used, if necessary, 

to protect the hands. 

The feet shall be placed far enough apart for good balance and stability. 

Personnel will ensure that solid footing is available prior to lifting the 

object. 

When lifting, personnel shall get as close to the load as possible and bend 

the legs at the knees, making sure that the back is kept as straight as 

possible. 

To lift the object, the legs are straightened from their bending position. 

Personnel shall not cany a load that cannot be seen over or around. 

When placing an object down, the stance and position are identical to that 

for lifting, with the back kept straight, the legs bent at the knees, and the 

object lowered. 

A 1  



11. I€ needed, C J X B  will provide back support devices to aid in preventing back 

injury during lifting activities. 

If an object to be lifted is too heavy for one person to handle, ask a co- 

worker for assistance or if a piece of materials handling equipment is 

available that will do the job, use it. 

12. 

8.5.2 TWO-PERSON LIFTING 

When two or more people are required to handle an object, coordination is essential to ensure 

that the load is lifted uniformly and that the weight is equally divided between the individuals 

carrying the load. When carrying the object, each person, if possible, shall face the direction in 

which the object is being carried. 

8.6 

Electrical wiring and apparatus safety procedures will be conducted in accordance with OSHA 

Standard 29 CFR 1910.137(a)(2), and EM 385-1-1, Section 11. These requirements include, but 

are not limited to: 

1. 

2. 

3. 

4. 

5. 

i 

All electrical wiring and equipment will be of a type listed by Underwriters 

Laboratories (UL) or Factory Mutual Engineering Corp. (FM) for the 

specific application; 

All installations will comply with the National Electrical Safety Code 

(NESC) or the NEC regulations; 

All work will be accomplished by personnel familiar with and qualified for 

the class of work to be performed; 

Live parts of wiring or equipment will be guarded to protect all individuals 

or objects from harm; 

Electic wire or flexible cord passing through work areas will be covered or 

elevated to protect it from damage by foot traffic, vehicles, sharp corners, 

or pinching; 

A A  



6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Temporary power lines, switch boxes, receptacle boxes, metal cabinets, and 

enclosures around equipment will be marked to indicate the maximum 

operating voltage; 

Patched, oil-soaked, worn, or frayed electric cords or cables will not be 

used; 

Portable hand lamps will be of the molded composition or other type 

approved for the purpose, and hand lamps will be equipped with a handle 

and a substantial guard over the bulb that is attached to the lamp holder or 

the handle. 

Extension cords or cables will not be fastened with staples, hung from 

nails, or suspended by wire; 

All electrical circuits will be grounded in accordance with the NEC and 

NESC unless otherwise noted in the reference manuals; 

Portable and semi-portable electrical tools and equipment will be grounded 

by a multi conductor cord having an identified grounding conductor and a 

multi contact polarized plug-in receptacle; 

Semiportable equipment, floodlights, and work lights will be grounded, and 

the protective ground will maintained during moving unless supply circuits 

are de-energized; 

Tools protected by an approved system of double insulation, or its 

equivalent, need not be grounded; 

UL listed ground fault circuit interrupters (GFCIs), calibrated to trip within 

the threshold values of 5 ma k 1 ma, are required on all circuits used for 

portable electric tools; 

In instances where the GFCI is sensitive to equipment vibration, the Senior 

UXO Supervisor will ensure proper equipment grounding prior to the 

equipment being used; 

Flexible cord sets will be UL listed, contain the number of conductors 

required for the service plus an equipment ground wire, and will be 

45 



classified as hard usage or extra hard usage (identified by "outdoor" or 

"WA" printed on the jacket); 

Bulbs attached to festoon lighting strings will be protected by wire guards 

or equivalent unless deeply recessed in a reflector; and 

Temporary wiring will be guarded, buried, or isolated by elevation to 

prevent accidental contact by workers or equipment. 

17. 

18. 

8.6.1 FIRE PREVENTION 

Explosions and fires not only pose the obvious hazards of intense heat, open flames, smoke 

inhalation, and flying objects, but may also cause the release of toxic cherricals into the 

environment. Such releases can threaten personnel onsite and members of the general public 

living or working nearby. Site personnel involved with potentially flammable material or 

operations will follow the following guidelines and EM 385-1-1, Section SI, to prevent fires and 

explosions : 

1. Potentially explosive/flammable atmospheres involving gases or vapors 

will be monitored using a combustible gas indicator, ;as required; 

Entry will not be made into any confined space in which the LEL is found 

to be greater than 20 percent, or when the oxygen content is less than 

21 percent; 

Prior to initiation of site activities involving explosive/flammable materials, 

all potential ignition sources will be removed or extinguished; 

Non-sparking and explosion-proof equipment will be used whenever the 

potential for ignition of flammableiexplosive gases/vsipors/liquids exists; 

Dilution or induced ventilation may be used to decrease the airborne 

concentration of explosive/flamable atmospheres; 

Smoking will be prohibited at, or in the vicinity of, operations which may 

present a fire hazard, and the area will be conspicuously posted with signs 

stating "No Smoking or Open Flame Within 50 Feet"; 

2. 

3. 

4. 

5. 

6. 
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7. Flammable and/or combustible liquids must be handled only in approved, 

properly labeled metal safety cans equipped with flash arresters and 

self-closing lids; 

Transfer of flammable liquids from one metal container to another will be 

done only when the containers are electrically interconnected (bonded); 

Motors of equipment being fueled will be shut off during the fueling; and 

Metal drums used for storing flammable/combustible liquids will be 

equipped with self-closing safety faucets, vent bung fittings, grounding 

cables and drip pans, and will be stored outside buildings in an area 

approved by the Senior UXO Supervisor. 

8. 

9. 

10. 

8.6.2 FIRE PROTECTION 

The following safe work practices will be used to protect the site and site personnel against the 

hazards of fires: 

1. Flammable/combustible liquid storage areas will have at least one 

4A:20:B:C: fire extinguisher located within 25 to 75 ft; 

All earth moving equipment (e.g., back hoes, bulldozers, and drill rigs) and 

equipment will be equipped with a fire extinguisher of not less than 10:B 

units or higher; 

All vehicles used in the transport of explosives will be equipped with two 

fire extinguishers of not less than 10:B units or higher, with one fire 

extinguisher mounted/placed inside the cab of the vehicle and one mounted 

outside by the driver's side door, if possible; 

Temporary offices will be equipped with a fire extinguisher of not less than 

10:B units or higher; and 

At least one portable fire extinguisher having a rating of not less than 20:B 
units will be located at each work site. 

2. 

3. 

4. 

5. 



8.7 

To ensure adequate lighting, personnel will only work during daylight hours, and no field 

activities will be scheduled during the period of 30 minutes before dusk to 30 minutes after 

dawn. 

8.8 m L o G I a L H A n u w  
Biological hazards which are usually found onsite include insects, such as ticks, mosquitoes, 

spiders, and centipedes; poisonous snakes; and hazardous plants. Employee awareness and the 

SWPs outlined in the following paragraphs should reduce the risks associated with these hazards. 

8.8.1 HAZARDOUS PLANTS 
During the conduct of site activities, the number and variety of hazardous plants that may be 

encountered is large and extensive. The ailments associated with these plants range from mild 

hay fever to contact dermatitis, to carcinogenic affects. However, the plants which present the 

greatest degree of risk to site personnel (Le., potential for contact vs. affect produced) are those 

which produce skin reactions and skin and tissue injury. 

8.8.1.1 and T- 

Contact with splinters, thorns, and sharp leaf edges is of special concern to site personnel, as is 

the contact with the pointed surfaces found on branches, limbs, and small trunks left by site 

clearing and grubbing crews. This concern stems from the fact that punctures, cuts, and minor 

scrapes caused by accidental contact may result in noninfectious skin lesions, and the 

introduction of fungi or bacteria through the skin or eye. This is especially important because the 

warm, moist environment created inside impermeable protective clothing is ideal for the 

propagation of fungal and bacterial infection. Personnel receiving any of the injuries listed 

previously, even minor scrapes, should report immediately to the Senior UXO Supervisor for 

initial and continued observation and care of the injury. 



- 8.8.1.2 

The poisonous plants of greatest concern are poison ivy, poison sumac, and poison oak. Poison 

ivy thrives in all types of light and usually grows in the form of a trailing vine. However, it can 

also grow as a bush and can attain heights of 10 ft or more. Poison ivy has shiny, pointed leaves 

that grow in clusters of three. Poison sumac is a tall shrub or slender tree that usually grows 

along swampy areas or ponds in wooded areas. Each poison sumac leaf stallc has 7 to 13 leaflets 

which have smooth edges. Poison oak is mostly found in the southeast and west. Poison oak 

resembles poison ivy, with one important difference: poison oak leaves are more rounded rather 

than jagged like poison ivy and the underside of poison oak leaves are covered with hair. 

8.8.1.2.1 The skin reaction associated with contacting these plants is caused by the body’s 

allergic reaction to toxins contained in oils produced by the plant. Contamination can be 

achieved through contact with the leaves, branches, stems or berries, or contact with 

contaminated items such as tools and clothing. The allergic reaction associated with exposure to 

these plants will generally cause the following signs and symptoms: 

1. Blistering at the site of contact, usually occurring within 12 to 48 hours 

after contact; 

Reddening, swelling, itching and burning at the site of contact; 

Pain, if the reaction is severe; and 

Conjunctivitis, asthma, and other allergic reactions if the person is 

extremely sensitive to the poisonous plant toxin. 

2. 

3. 

4. 

8.8.1.2.2 If the rash is scratched, secondary infections can occur. The rash usually disappears in 

1 to 2 weeks in cases of mild exposure and up to 3 weeks when exposure is severe. Preventive 

measures which can prove effective for most site personnel are: 

1. Avoid contact with any poisonous plants onsite, and keep a steady watch to 

identify, report, and mark poisonous plants found onsite; 

Wash hands, face, or other exposed areas at the beginning of each break 

period and at the end of each work day; 

2. 



3. Avoid contact with, and wash on a daily basis, contaminated tools, 

equipment, and clothing; --rc 

4. Try barrier creams, detoxification/wash solutions and orally administered 

desensitization to find the best preventive solution. 

8.8.2 SNAKES 

Work is scheduled to commence during the winter of 1996; therefore, snakes should be in 

hibernation and not pose a threat to workers. Snakes in hibernation can still cause serious injury 

to personnel. If disturbed, while cold, they move very slowly but may blindly strike at anything 

with movement or heat. Venom glands are full and bites are generally more severe. If a snake 

is unearthed during excavation, immediately back away, and if possible place soil back on the 

snake. The team leader must be notified immediately and no further excavation may take place 

in that immediate area. Should the project be delayed until warmer weather or an unanticipated 

warming occurs snakes may be found outside of their dens. During warm weather the potential 

for contact with poisonous snakes becomes a real danger. Normally, if a person is approaching a 

snake, the noise created by the person is usually sufficient to frighten the snake away. However, 

during the warm months, extreme caution must be exercised when conducting site operations 

around areas where snakes might be found (i.e. rocks, bushes, logs, or in holes, crevices, and 

abandoned pipes). If poisonous snakes are identified onsite, UXB will issue protective clothing, 

such as snake leggings, to site personnel. The rules to follow if someone is bitten by a snake are: 

1. Do not cut "Xs" over the bite area because this will intensify the effect of 

the venom; 

Do not apply suction to the wound since this has a minimal effective in 

removing venom; 

Do not apply a tourniquet since this will concentrate the venom and 

increase the amount of tissue damage in the immediate area; 

If it can be done safely, kill the snake, bag it, and transport it with the 

victim or try to get a good look at it so it can be identified for proper 

selection of anti-venom. Snakes will NOT be killed unless an eminent 

threat to life exists or a bite has occurred; 

2. 

3. 

4. 



5. DO not allow the v i c h  to run for help shce r u d n g  increases the heart 

rate and will increase the spread of the venom throughout the body; 

Keep the victim calm and immobile; 

Have the victim hold the affected extremity lower than the body while 

waiting for medical assistance; and 

Transport the victim to medical attention immediately. 

6. 

7. 

8. 

8.8.3 TICK BITES 

8.8.3.1 

The Centers for Disease Control (CDC) has noted the increase of Lyme disease and Rocky 

Mountain Spotted Fever (RMSF), which are caused by bites from infected ticks that live in and 

near wooded areas, tall grass, and brush. Ticks are small, ranging from the size of a comma up to 

about one-quarter inch. They are sometimes difficult to see, and, when embedded in the skin, 

they may look like a freckle. The tick season extends from spring through summer. 

8.8.3.1.1 Lyrne disease has occurred in 43 states, with the heaviest concentrations in the 

northeast (Connecticut, Massachusetts, New Jersey, New York, Pennsylvania), the upper 

Midwest (Minnesota and Wisconsin), and along the northern California coast. It is caused by 

deer ticks and lone star ticks that have become infected with spirochetes. Female deer ticks are 

about one-quarter inch in size and are black and brick red in color. Male deer ticks are smaller 

and completely black. Lone star ticks are larger and chestnut brown in color. 

8.8.3.1.2 RMSF has occurred in 36 states, with the heaviest concentrations in Oklahoma, North 

Carolina, South Carolina, and Virginia. It is caused by Rocky Mountain wood ticks and dog 

ticks which have become infected with rickettsia. Both are black in color. 

8.8.3.1.3 The first symptoms of either disease are flu-like chills, fever, headache, dizziness, 

fatigue, stiff neck, and bone pain. If immediately treated by a physician, most individuals 

recover fully in a short time period. If not treated, more serious symptoms can occur. 



8.8.3.1.4 If a team member believes he/she has been bitten by a tick, or if any of the signs and 

symptoms previously noted appear, the team member should contact the Senior UXO 

Supervisor, who will authorize a visit to a physician for an examination and possible treatment. 

8.8.3.2 Protective Measures 
Standard field gear (i.e., work boots, socks, and light-colored coveralls) provide good protection 

against tick bites, particularly if the joints are taped. However, even when wearing field gear, the 

following precautions should be taken when working in areas that might be tick infested: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

When in the field, check often for ticks, particularly on lower legs and 

areas covered with hair. 

Spray outer clothing, particularly pant legs and socks, BUT NOT YOUR 
SKIN, with an insect repellant that contains permethrin or permanone; 

When walking in wooded areas, avoid contact with bushes, tall grass, or 

brush as much as possible; 

If you find a tick, remove it by pulling on it gently with tweezers; 

If the tick resists, cover the tick with salad oil for about 15 minutes to 

asphyxiate it, then remove it with tweezers; 

Do not use matches, a lit cigarette, nail polish or any other type of chemical 

to coax the tick out; 

Remove all parts of the ticks body, and disinfect the area with alcohol or a 

similar antiseptic after removal; and 

For several days to several weeks after removal of the tick, look for the 

signs of the onset of Lyme disease, such as a rash that looks like a bulls-eye 

or an expanding red circle surrounding a light area, frequently seen with a 

small welt in the center; and 

Also look for the signs of the onset of RMSF, such as an inflammation 

which is visible in the form of a rash comprising many red spots under the 
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skin, which appears 3 to 10 days after the tick bite. 



8.8.4 BEES, HORNETS, AND WASPS 

Contact with stinging insects like bees, hornets, and wasps may result in site personnel 

experiencing adverse health affects that range from being mildly uncomfortable to life 

threatening. Therefore, stinging insects present a serious hazard to site personnel, and extreme 

caution must be exercised whenever site and weather conditions increase the risk of 

encountering stinging insects. Some of the factors related to stinging insects that increase the 

degree of risk associated with accidental contact are as follows: 

1. The nests for these insects are frequently found in the type of remote 

wooded, grassy areas where many waste sites are located; 

The nests can be situated in trees, rocks, bushes, or in the ground and are 

usually difficult to see; 

Accidental contact with these insects is highly probable, especially during 

warm weather conditions when the insects are most active; 

If a site worker accidentally disturbs a nest, the worker may be inflicted 

with multiple stings, causing extreme pain and swelling which can leave 

the worker incapacitated and in need of medical attention; and 

Some people are hypersensitive to the toxins injected by a sting and, when 

stung, experience a violent and immediate allergic reaction resulting in a 

life-threatening condition known as anaphylactic shock. 

2. 

3. 

4. 

5. 

Anaphylactic shock manifests itself rapidly and is characterized by extreme swelling of the 

body, eyes, face, mouth and respiratory passages. The hypersensitivity needed to cause 

anaphylactic shock can in some people, accumulate over time and exposure. Therefore, even if 

someone has been stung previously and has not experienced an allergic reaction, there is no 

guarantee that he/she will not have an allergic reaction after being stung again. 

8.8.4.1 Because of the high probability of contact with stinging insects, all site personnel will 

comply with the following safe work practices: 



1. If a worker knows that he/she is hypersensitive to bee, wasp, or hornet 

stings, he/she must inform the Senior UXO Supervisor of this condition 

prior to participation in site activities; 

All site personnel will be watchful for the presence of stinging insects and 

their nests and will advise the Senior UXO Supervisor if a stinging insect 

nest is located or suspected in the area; 

Any nests located onsite will be flagged, and site personnel will be notified 

of its presence; 

If stung, site personnel will immediately report the Senior UXO Supervisor 

to obtain treatment and to allow the Senior UXO Supervisor to observe 

them for signs of allergic reaction; and 

Site personnel with a known hypersensitivity to stinging insects will keep 

required emergency medication on or near their person at all times. 

2. 

3. 

4. 

5. 

8.8.5 BITING INSECTS 

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 Senior UXO Supervisor if deemed necessary. 

The biting insects of greatest concern are spiders, especially the black widow and the brown 

recluse, because of the significant adverse heath effects their bites can cause. 

8.8.5.1 The black widow is a coal-black bulbous spider 3/4 to 1 !4 inches in length, with a 

bright red hour-glass on the under side of the abdomen. The black widow is usually found in 

dark, moist locations, especially under rocks and rotting logs and may even be found in outdoor 

toilets where they inhabit the underside of the seat. Victims of a black widow bite may exhibit 

the following signs or symptoms: 

1. 

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 quickly and is followed by profuse sweating, rigid abdominal 

muscles, muscle spasms, breathing difficulty, slurred speech, poor 



coordination, dilated pupils, and generalized swelling of the face and 

extremities. 

8.8.5.2 The brown recluse is brownish to tan in color, rather flat, and ?4 to 5/8 inches long with 

a dark brown violin shape on the underside. It may be found in trees or in dark locations. 

Victims of a brown recluse bite may exhibit the following signs or symptoms: 

1. Blistering at the site of the bite, followed by a local burning at the site 30 to 

60 minutes after the bite; 

Formation of a large, red, swollen, pustulating lesion with a bull's-eye 

appearance; 

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. 

2. 

3. 

4. 

8.8.5.3 There is no effective first aid treatment for either of these bites. Except for very young, 

very old, or weak victims, these spider bites are not considered to be life threatening. However, 

medical treatment must be sought to reduce the extent of damage caused by the injected toxins. 

8.8.5.4 If either of these spiders are suspected or known to be onsite, the Senior UXO 

Supervisor will brief the site personnel as to the identification and avoidance of the spiders. As 

with stinging insects, site personnel should report to the Senior UXO Supervisor if they locate 

either of these spiders onsite or notice any type of bite while involved in site activities. 

8.9 QE 

OE may be present and located during site activities. If OE is located onsite, its location will be 

marked, and the onsite government representative will be notified of the presence of the OE. 



8.10 CQLJxmRESs 
The affects experienced by site personnel when working in cold environments depend on many 

environmental and personal factors, such as ambient air temperature, wind speed, duration of 

exposure, type of protective clothing and equipment worn, type of work conducted, level of 

physical effort, and health status of the worker. In cold environments, overexposure can cause 

significant stress on the body, which can lead to serious and permanent injury. Cold may affect 

just the exposed body surfaces and extremities, or the deeper body tissues and the body core. 

The following paragraphs contain information about the most common cold stress disorders and 

their signs, symptoms, affects, and control techniques. 

8.10.1 COLD STRESS DISORDERS 

8.10.1.1 Immersion Foot or Trench Foot 

These two cold injuries occur as a result of exposure to cool or cold weather and persistent 

dampness or immersion in water. Immersion foot usually results from prolonged exposure when 

air temperatures are above freezing, whereas trench foot normally occurs from shorter exposure 

at temperatures near freezing. The symptoms for each disorder are similar and include tingling, 

itching, swelling, pain in some cases or numbness in others, lack of sweating, and blisters. 

8.10.1.2 Frosthite 

Frostbite occurs when water contained in the body tissues freezes. This usually occurs when 

temperatures are below freezing, but excessive wind can result in frostbite even at ambient 

temperatures that are above freezing. Frostbite can occur from several types of cold exposure, 

such as: exposure of bare skin to cold and wind, exposure to extremely cold ambient 

temperatures, or skin contact with objects whose temperatures are below freezing. The 

extremities are usually affected first since they experience reduced blood flow and heat loss. The 

tissue damage caused by frostbite can be superficial, near the surface of the skin; or extend to 

deeper body tissues, which can cause severe tissue damage. The skin may f i s t  have a prickly or 

tingling sensation and later become numb with cold, and the appearance may range from 

superficial redness of the skin to white, hard, frozen-looking tissues. 



8.10.1.3 

Hypothermia results when the body loses heat faster than it can produce it. When this occurs, the 

blood vessels in the skin and extremities constrict, reducing the flow of warm blood to those 

areas, thereby reducing the rate of heat loss. This reduction in blood flow usually affects the 

peripheral extremities fust. Ears, fingers, and toes begin to experience chilling, pain, and then 

numbness due to loss of blood flow and heat. Shivering begins as the body's core temperature 

begins to drop, and the body uses the shivering to compensate and create metabolic heat. 

Shivering is often the first sign of hypothermia. The pain and numbness in the extremities is an 

indication that the heat loss is increasing, and, when shivering becomes uncontrollable, the heat 

loss in the body core has become extreme. Further heat loss produces speech difficulty, 

forgetfulness, loss of manual dexterity, collapse, and finally death. 

d.*. 

8.10.2 TREATMENT OF COLD STRESS DISORDERS 

The intent of all cold stress treatment is to bring the deep body core temperature back to its 

normal temperature of about 98.6"F. Work performed in cold environments should be 

discontinued for any worker who exhibits the signs or symptoms associated with hypothermia or 

frostbite. Workers exhibiting those symptoms should be brought to a warm area and allowed to 

rest and warm up. If a worker's clothing becomes wet, which reduces its insulation effect, it 

should be removed and replaced by dry clothing, or allowed to dry before resuming work. A 

warm, non-alcohol, decaffeinated drink (not coffee) or soup may be given. Rewarming should 

be gradual. For frostbite, the victim should be sheltered from the wind and cold and given warm 

drinks. If the frostbite is superficial, the frozen part should be covered with extra clothing or 

blankets or warmed against the body. Do not use direct heat, and do not pour hot water over 

or rub the affected area. Warming should be gentle and gradual. Failure to do this could lead 

to bleeding in the tissues and increase the possibility of infection. If the frostbite is deep (i.e., the 

affected area is frozen and hard to the touch) immediate medical attention should be obtained. 

The safe thawing of deep frostbite is beyond the expertise and facilities found onsite. 

-- 



8.10.3 PREVENTION OF COLD STRESS DISORDERS 

8.10.3.1 Preventive Measures T m e  P e r s m  

During work in cold environments, UXB will use the tailgate safety briefing to inform site 

personnel of the measures to be used to prevent and control cold stress. Prevention methods 

which site personnel will use include the following: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Wear adequate, appropriately layered clothing, including a water repellant 

outer layer if precipitation is forecasted. Layered clothing should include an 

innermost layer, such as cotton or silk to trap heat and absorb perspiration; 

an insulating layer of wool or synthetic fiberfill (such as polypropylene); a 

layer of work weight clothing; and an outer protective layer designed to be 

windwater proof, such as nylon or Cortex@. 

Wear a hat, gloves, and socks that are synthetic or wool insulated to retain 

body heat. 

Remove outer layers of clothing during breaks in heated shelters to prevent 

excessive sweating; 

In windy, cold conditions, cover all exposed skin; 

Eat well-balanced meals and maintain adequate intake of non-alcoholic, 

decaffeinated fluids; 

Seek shelter in a warm protected area when signs and symptoms of cold 

stress become evident; and 

Protect clothing from getting wet, this includes keeping clothing from 

getting wet with sweat, so remove outer layers if work activities cause 

excessive sweating. 

8.10.3.2 P r e v a i v e  w e s  T- Bv P a a d  U r n  

Parsons ES and UXB will assist in preventing cold stress by providing sheltered, warm areas 

where site personnel can rest and regain body heat during breaks. Parsons ES and UXB will also 

provide the following to assist site personnel in abating cold stress: 

1. Warm fluids, such as soup or decaffeinated tea and cocoa; and 
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2. A minimum of one 15-minute break in a heated shelter every 2 hours. The 

UXO Supervisor will determine the actual break schedule of his team, 

based on his assessment of the site and work practices. 
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9.0 EMERGENCY RESPONSE PLAN AND EQUIPMENT 

9.1 GENERAL 
Emergency situations can be minimized through proper implementation of' the SSHP. If an 

emergency situation develops, the PES SSO shall act as the on-scene 1ncid.ent Commander, and 

the initial response will be to handle it in a calm, deliberate manner so that the situation is 

controlled and the safety and health of the site workers and surrounding coimmunity are not 

jeopardized. 

9.2 EMERGENCY PROCEDURU 

Evacuation, assembly, site control, hospital route map, and emergency numbers will be posted in 

the officebreak area. Hospital route maps shall also be maintained in the designated emergency 

vehicle, as well as all other site vehicles, and all personnel will be aware o f  the location of the 

closest telephone and/or radio comunications. 

9.2.1 An air horn will be carried by the work team and one kept at the officebreak trailer. One 

long blast on the air horn will be the signal to evacuate the site immediately. Personnel in the 

WZ will evacuate to the assembly point specified during the tailgate safety briefing. If the 

assembly point used by WZ personnel is different than that used by SZ personnel, the PES SSO 

will use radio communication to coordinate accounting of all site personnel. Once all personnel 

are accounted for, the PES SSO will outline the actions to be taken is determined by the 

situation. Two short blasts is the ALL CLEAR signal. 

- 

9.2.2 During an emergency, the following actions will be taken, with some: actions conducted 

concurrently. No one will attempt emergency response/rescue until the situation has been 

assessed and the appropriate response outlined by the Senior UXO Supervisor. Rescue/response 

may include the following: 

1, Enforcing the Buddy System: Allow no one to enter a contaminated area 

or hazardous area without a partner. At all times, personnel in the WZ 

r n  



should be in line-of-sight or communications contact with the supervisor or 

designated appointee. 

2. Survey Casualties: 

a. 

b. 

Locate all victims and assess their condition. 

Determine resources needed for stabilization and transport. 

3. Assessment: Assess existing and potential hazards to site personnel and the 

offsite population. Determine: 

a. 

b. 

Whether and how to respond, 

The need for evacuation of site personnel and offsite population, 

and 

The resources needed for evacuation and response. 

Request Aid: Contact the required offsitelonsite personnel or facilities, 

such as the ambulance, f i e  department, police, etc. (See Appendix D, 

Table 5.1 for emergency contacts). 

Allocate Resources: Allocate onsite personnel and equipment to rescue and 

initiate incident response operations. 

Control: Assist in bringing the hazardous situation under complete or 

temporary control and use measures to prevent the spread of the emergency 

(e.g., cover hole with tarp/plastic or wood, control fire, and secure site). 

Extricate: Remove or assist victims from the area. 

Stabilize: Administer any medical procedures that are necessary before the 

victims can be moved. Stabilize or permanently fix the hazardous 

condition. Attend to what caused the emergency and anything damaged or 

endangered by the emergency (e.g., drums and tanks). 

Transport: No one will be transported without being decontaminated. Take 
measures to minimize chemical contamination of the transport vehicle, 

ambulance, and hospital personnel. 

Casualty Logging: Record who, time, destination, and condition at 
transport. 

Casualty Tracking: Record disposition, condition, and location. 

c. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

1 1. 



9.3 MUIIENX!DJCIDENT REPoRTING 
In the event of an accident and/or incident, the Parsons ES Site Manager will be immediately 

notified. Within 2 working days of any reportable accident, the Parsons ES Project Manager will 

complete and submit an accident report on ENG Form 3394, in accordancl:: with AR 385-40 and 

US ACE supplement to that regulation. 

9.4 HosPrrALROUTE 
Since activities for this project will be conducted at multiple locatiolns within the former 

CCATF, the SSHO will give site-specific instructions for departing each site and exiting the 

former CCATF. The main exit point for the area will be via Union Street. After turning left onto 

Union Street, travel approximately 8 miles west on Union. Turn lefit (west) onto Main Street and 

go a short distance to North Church Street. Turn right onto North Church Street and keep to the 

right as you pass Wofford College. Turn right (east) onto East Wood Street. Spartanburg 

Regional Medical Center is on the right. 

9.5 FIRESAND_EXPLOSIONS 

9.5.1 FIRE EXTINGUISHERS 

A dry-chemical-type 4A:20B:C fire extinguisher will be available at each individual work site. 

Dry chemical fire extinguishers will be provided at any other site location where flammable 

materials may present a fire risk [e.g., petroleum, oil, and lubricant (POL) storage area]. 

Additionally, a fire extinguisher rated at least 1A: 10B:C will be located with each piece of heavy 

equipment and in each site vehicle. 

9.5.2 SMALL FIRES 

A small fire is defined as a fire that can be extinguished with a 4A:20B:C type fire extinguisher. 

In the event of a small fire, site personnel will take the following actions: 

1,  Evacuate all unnecessary personnel from the area, preferably to an upwind 

location; 



B 

2. Attempt to extinguish fire using portable fire extinguishers or by 

smothering from an upwind location; 

Request emergency response assistance (Le., ambulance, fire, and police), 

as needed, for any injuries or exposures to hazardous chemicals; and 

Do not attempt to extinguish a fire involving explosives. 

3. 

4. 

9.5.3 LARGEFIRES 

In the event of a large fire or small fire which cannot be extinguished, the following actions will 

be taken: 

1. Evacuate all unnecessary personnel from the site, preferably to an upwind 

location. 

Notify the fire department or other emergency response service (Le., police, 

f ie,  ambulance, and hospital), as needed. 

Order the appropriate level of protective clothing to be worn by personnel 

fighting the fie.  Try to fight the f ie  from an upwind location. 

Do not attempt to extinguish a f i e  involving explosives. 

2. 

3. 

4. 

9.5.4 EXPLOSION 

In the event of an explosion, all nonessential personnel will evacuate the site, required support 

equipment and personnel will be requested, and the CEHNC Contracting Officer or designated 

repxesentative will be notified. 

9.6 m T - =  
The size and number of kits, which include first-aid and eye wash supplies, a CPR mask, and a 

burn blanket, will be sufficient to accommodate the maximum number of people (including 

government personnel and visitors) onsite at any given time. The kits will be located at each 

work site and the location will be made known to all personnel. Kit locations will be provided 

with adequate water and other supplies necessary to clean burns, wounds, or lesions. 



9.7 FIRST-ATD PROCEDURES 

The following first aid procedures will be followed when onsite €just aid personnel must render I 

assistance for individuals injured onsite: 

1. 

2. 

3. 

4. 

5. 

6.  

7. 

8. 

For minor injuries, use routine first aid procedures; 

For major injuries, call an ambujance immediately and administer the 

appropriate first aid while awaiting anival of the ambulance; 

Use Red Cross approved measures for treatment; 

WasWrinse affected area thoroughly with copious amounts of soap and 

water, then provide appropriate medical attention if required; 

If chemicals have been splashed into the eyes, rinse eyes for at least 

15 minutes; 

If illness/injury involves the inhalation of hazardous materials, move victim 

to fresh air, and if necessary transport to hospital; 

For any injury/illness involving exposure to hazardous chemicals, and 

transport victim to the hospital for professional medical attention; and 

The Senior UXO Supervisor will provide personnel data sheets to 

appropriate medical personnel as requested. 

9.8 INXLEMENT WEATHER 
In the event of inclement weather, electrical storms, oa extremely cold weather (>32"F), it may 

be necessary to cease operations and evacuate the site. The Senior UXO Supervisor will be 

responsible for contacting the U.S. Weather Service on a daily basis and advising site personnel 

of the forecast. If necessary, the weather service will be contacted on a more frequent basis. 

9.8.1 In the event of adverse weather, the Parsons ES Site Supervisor will determine if work can 

continue without sacrificing the health and safety of site personnel. Some of the items to be 

considered prior to determining if work should continue are the following: 

1. Heavy rainfall, 

2. Potential for heat stress, 

3. Potential for cold stress, 



4. Tornadoes, 

5. Limited visibility, 

6. Electrical storms, 

7. Potential for accidents, and 

8. The malfunctioning of monitoring equipment. 

9.8.2 Severe weather with thunderstorms and associated lightning and tornadoes is a common 

feature of the region. Therefore, meteorological conditions will be closely watched. 

Thunderstorms and tornadoes often occur late in the afternoon on hot days but can occur at any 

time of the day in any season of the year. Tornadoes are usually preceded by severe 

thunderstorms with frequent lightning, heavy rains, and strong winds. 

9.8.3 A severe thunderstorm or tornado watch announcement on the radio or television indicates 

that a severe thunderstorm or tornado is possible or tornado watches. A severe thunderstorm or 

tornado warning signifies that a severe thunderstorm or a tornado has been sighted or detected 

by radar and may be approaching. All onsite work will cease during a thunderstorm, severe 

thunderstorm warning, or tornado warning. 

P 

9.8.4 Personnel onsite during a tornado will take the following steps: 

1. 

2. 

3. 

4. 

Evacuate office trailers or vehicles; 

If outdoors, lie flat in a nearby ditch; 

Stay away from power poles, electrical appliances, and metal objects; and 

Do not try to outrun a tornado. 

9.9 -RESPONSE 

Site operations will not involve handling large containers of hazardous waste which could be 

easily spilled. However, small containers [S gallons (gal) or less] of gasoline or diesel fuel may 

be used and stored onsite. If material from these containers is spilled, UXB personnel will follow 

these steps: 

1. Evacuate the immediate area and extinguish ignition sources. 



2. The Senior UXO Supervisor will evaluate the situation to ensure it is safe for 

personnel to begin cleanup operations. 

Using Non-sparking tools, UXB personnel will collect the contaminated soil and 

place it in a plastic bag, which will then be placed in a 55-gal Department of 

Transportation (DOT)-approved drum. 

PES Site Manager will notify the CEHNC safety specialist that the spill occurred 

and await guidance on disposal of the drummed contaminants. 

3. 

4. 



10.0 LOGS, REPORTS, AUJXI'S, INSPECTIONS, AND RECORD KEEPING 

10.1 L o 6 s  
The following logs and records will be completed, retained, and submitted to the Parsons ES 

Site Supervisor.. 

1. Safetylog, 

2. Training log, and 

3. Visitor logs. 

10.1.1 SAFETY LOG 

The Senior UXO Supervisor will maintain a safety log of all safety-related activities. The Senior 

UXO Supervisor is responsible for ensuring that safety and health activities for the day, as well 

as tailgate safety briefing minutes, are part of the log. When safety and health deficiencies are 

noted during daily inspections, the measures, timetable, and individual responsible for correcting 

the deficiencies will be noted in the safety log. - 
10.1.2 TRAINING LOG 

The Senior UXO Supervisor is responsible for ensuring that all training conducted relative to job 

site activities is documented appropriately in the training log and the documentation forrn is 

completed. 

10.1.3 VISITOR LOG 

A visitor log will be maintained at the entrance to all work sites to record visitations to the job 

site. 

10.2 BEPORTS 

The following reports will be submitted as required by applicable CEHNC and OSHA 

regulations: 

1. Eng Form 3394, in accordance with AR 385-40 and USACE supplement to that 

regulation. A copy of the form is included in Attachment B. 



2. Medical Monitoring Records of employee(s) obtained after site investigations 

begin. 

If a reportable injuryhllnesslaccident QCCWS at the job site, the appropriate form 

will be completed and forwarded by UXB within 48 hr to Parsons ES and 

CEHNC. If a near m i s s  occurs, the accident form will be completed. 

3. 

10.3 R E C O R D P I N G  

All record keeping will be in accordance with applicable SHA and CEHNC standards and 

regulations. 



-- 
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ATTACHMENT A 
MATERIAL SAFETY DATA SHEETS 
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MOBIL OIL CORPORATION MATERIAL SAFETY DATA BULLETIN 
"m 

REVISED:11/09/94 
1 , PRODUCT 1 DENT 1 F 1 CAT 1 ON 9: a 9: ;': 9: ;': 9: ;'C ;': 9: 9: Yk 9: 9: k 9: >': 9: 9:;: ;r:+;'C;k& 8 ! v I I I 9 I 9 - 0 - 4  Ld .'.& ,.;:;:;:;~;:;:;:;:;:;:;r,.;:~..:,.,. 

MOBIL UNLEADED 
SUPPLIER : 24-HOUR EMERGENCY (CALL COLLECT): 

CHEMICAL NAMES AND SYNONYMS: CHEMTREC : 

USE OR DESCRIPTION: PRODUCT AND MSDS INFORMATION: 

MOBIL OIL CORP. 609-737-4411 

HYDROCARBONS AND ADDITIVES 800-424-9300 202-483-7616 

UNLEADED MOTOR FUEL 800-662-4525 703-849-3265 

APPEARANCE: Yellow to Orange Liquid ODOR: Hydrocarbon PH: NA 
VISCOSITY AT 40 C, CS: < 1.0 
VISCOSITY AT 100 C, CS: NA 
FLASH POINT F(C) : -40(-40) (ASTM D-56) 
MELTING POINT F (C) : NA POUR POINT F (C) : NA 
BOILING POINT F(C) : > 73(23) VOC: NE 
RELATIVE DENSITY, 15/4 C: 0.7-0.76 SOLUBILITY IN WATER: Slight 
VAPOR PRESSURE-mm Hg 20C: > 400.0 

NA=Not Applicable NE=Not Established D-Decomposes 
FOR FURTHER INFORMATION, CONTACT YOUR MARKETING REPRESENTATIVE. 

0, M, P, -Isomers 

ISOPENTANE (78-78-4) 

TOLUENE (108-88-3) 
Skin 

Skin 

10% 
MOBIL 100 434 
OSHA 100 435 150 655 
ACGIH 100 434 150 651 

9% 
MOBIL 600 1770 

5 %  
MOBIL 50 188 
OSHA 100 375 150 560 
ACGIH 50 188 

P S EUDOCUMENE (9 5 -6 3 - 6 )  5 %  
MOBIL 25 125 
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BUTANE (106-97-8) 4% 
MOBIL 800 1900 
OSHA 808 1900 
ACGIH 8lOO 1900 

2-METHYLPENTANE (907-83-5) 4% 
MOBIL 508 1760 

Isomer of N-Hexane ACGIH $708 1760 1000 3500 

PENTANE (109-66-0) 

ETHANOL (64- 17-5) 

TRIMETHYL BENZENE 
(25551-13-7) 

BENZENE (71-43-2) 

4% 

OSHA 600 1800 750 2250 
ACGIH 600 1770 750 2210 

3% 

3% 

MOBIL 25 123 
OSHA 2% 125 
ACGIH 25 123 

2% 
MOBIL 1 3.2 
OSHA 1 5 
ACGIH 18 32 

ETHYL BENZENE (100-41-4) 2% 
MOBIL 108 444 
OSHA 180 435 125 545 

434 125 543 

N-HEXANE ( 1 10-5 4-3) 
N- W e x an e 
Other Isomers 

N-Hexane 
Other Isomers 

2% 
MOBIL 5 0  176 
MOBIL 500 1760 
OSHA 50 180 
ACGIH 50 176 
ACGIH 50.0 1760 1000 3500 

3-METHYLPENTANE (96-14-0) 2% 
MOBIL 500 1760 

Isomer of N-Hexane ACGIH 500 1760 1000 3500 
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E 

ia 

2,3-DIMETHYLBUTANE 2% 
(79-29-8) 

MOBIL 500 1760 
Isomer of N-Hexane ACGIH 500 1760 1000 3500 

3- METHYLHEXANE (589-34-4) 2% 
MOBIL 400 1640 

METHYLCYCLOHEXANE 
(108-87-2) 

1% 

MOBIL 400 1610 
OSHA 400 1600 
ACGIH 400 1610 

2- METHYLHEXANE (591-76-4) 1% 
MOBIL 400 1640 

NOTE: The concentration of the components shown above may vary 
substantially. Because of volatility considerations, gasoline vapor may 
have concentrations of components very different from those of liquid 
gasoline. The major components of gasoline vapor are: butane, 
isobutane, pentane and isopentane. Oxygenates such as MTBE or ethanol 
may or may not be present depending on regional environmental 
requirements. The reportable component percentages, shown in the 
Regulatory Information section, are based on API's evaluation of a 
typical gasoline mixture. 

See Sections XI1 and XI11 for regulatory and further compositional data. 
NOTE: Limits shown for guidance only. Follow applicable regulations. 

f: ,k 9; 9: $: ;? * $: f: 9: $: 9: f: 9; ;': ;': f: ;k 9: 9: 9: f: 9: 1 V . HEALTH HAZARD DATA f: 9: f: 9: Y k  Yk 9: 9: Yk 9: Ykf: 9C 9; Y'C Ykf: 9: fC 7k i: Yk fC 

--- INCLUDES AGGRAVATED MEDICAL CONDITIONS, IF ESTABLISHED --- 
dizziness, nausea, loss of consciousness. Skin irritation. Studies 
(sponsored by API) conducted in the U.S. examining the mortality 
experience (causes of death) of distribution workers with long-term 
exposure to gasoline have not found any gasoline-related health 
effects. Case reports of chronic gasoline abuse (such as gasoline 
sniffing) and chronic misuse of gasoline as a solvent or as a 
cleaning agent have reported a range of neurological effects 
(nervous system effects), sudden deaths from cardiac arrest (heart 
attacks), hematologic changes (blood effects) and leukemia. These 
effects are not expected to occur at exposure levels encountered in 
the distribution and use of gasoline as a motor fuel. 

EFFECTS OF OVEREXPOSURE: Eye irritation, respiratory irritation, 
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;'tpf:* .... :.A +-. , A .b&.@. I ,  .. ,.9:f:AA v, EMERGENCY AND FIRST AID PROCEDURElS A9:~: ;k~*9:AkAk~:9:~~9iAA 

--- FOR PRIMARY ROUTES OF ENTRY ---- 
EYE CONTACT: Flush thoroughly with water. If irritation occurs, call a 

SKIN CONTACT: Wash contact areas with soap and water. Remove 

INHALATION: Remove from further exposure. Jf respiratory irritation, 

physician. 

contaminated clothing. Launder contaminated clothing before reuse. 

dizziness, nausea, or unconsciousness occurs, seek immediate medical 
assistance and call a physician. If breathing has stopped, use 
mouth to mouth resuscitation. 

INGESTION: Not expected to be a problem. However, :if greater than 1/2 
liter(pint) ingested, immediately give 1. t o  2 glasses of water and 
call a physician, hospital emergency room or poison control center 
for assistance. 
an unconscious person. 

and can cause chemical pneumonitis. 

Do not induce vomiting or give anything by mouth to 

NOTE TO PHYSICIANS: Material if ingested may be aspirated into the lungs 
Treat appropriately. 

FIRE AND EXPLOSION HAZn4RD DATll .~.J..~L.~L I..@. L J  -..-- 1 e--.. 
I .  I .  I. , \I. r r > .  ,*:.A:.:. :.9:>kf:9:9: A;:,:; $ ..-.*..-- --.. -.-..---- ' J k .:.:.I:.9:X:.~,:.:.X:. 

FLASH POINT F(C) : -4O(-40) (ASTM D-56) 
FLAMMABLE LIMITS. LEL: 1.4% UEL: 7 . 6 2  
EXTINGUISHING MEDIA: Carbon Dioxide, Foam, Dry Chemical, Water Fog. 
SPECIAL FIRE FIGHTING PROCEDURES: Evacuate area. For large spills, fire 

fighting foam is the preferred agent and should be applied in 
sufficient quantities to blanket the gasoline surface. Water spray 
may be used to flush spill away from exposures, but good judgement 
should be practiced to prevent spreading of the gasoline into 
sewers, streams or drinking water supplies, If a leak or spill has 
not ignited, apply a foam blanket to suppress the release of vapors. 
If foam is not available, a water spray curtain can be used to 
disperse vapors and t o  protect personnel attempting to stop the 
1 eak. 

must use self-contained breathing apparatus. 

accumulation could flash and/or explode i f  in contact with open 
flame. 

SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire fighters 

UNUSUAL FIRE AND EXPLOSION HAZARDS: Extremely flammable. Vapor 

NFPA HAZARD ID: Health: 1, Flammability: 3, Reactivity: 0 

9: ,+ * ;b . x r r  I r'. d A,. -0- ;L . -8- ,. JI ,. ; ': 2: ' 9;9;9:9:9:9:9:;kk*9: VII. REACTIVITY DATA -'--'-**~:f:~:~:9:~kk~:9:9:f:9:~:~~A~:9:~k9:* I. .. 
STABILITY (Thermal, Light, etc.): Stable 
CONDITIONS TO AVOID: Heat, sparks, flame and build up of static 

INCOMPATIBILITY (Materials to Avoid): Halogens, strong acids, alkalies, 

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide. 
HAZARDOUS POLYMERIZATION: Will not occur. 

electricity. 

and oxidizers, 

f: 7kf: 9: 9: 9: 9: 2k Yk f C  .r'r !C?k 9: >k $: f: 9: 9: V 1 1 1 , S p 1 L L OR LEAK PROCEDURE 9: ;k 9: 3k f C  9:f: 9: fCf: 9: **f: * 9: * f C  7k 

ENVIRONMENTAL IMPACT: Report spills as required to appropriate 
authorities. U. S .  Coast Guard regulations require immediate 
reporting of spills that could reach any waterway including 
intermittent dry creeks. Report spiLl t o  Coast Guard toll free 
number (800) 424-8802. In case of accident or road spill notify 
CHEMTREC (800) 424-9300. 
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PROCEDURES IF MATERIAL IS RELEASED OR SPILLED: Eliminate all ignition 
sources. Runoff may create fire or explosion hazard in sewer 
system. Adsorb on fire retardant treated sawdust, diatomaceous 
earth, etc. Shovel up and dispose of at an appropriate waste 
disposal facility in accordance with current applicable laws and 
regulations, and product characteristics at time of disposal. 

WASTE MANAGEMENT: Product is suitable for burning for fuel value in 
compliance with applicable laws and regulations. 

-8. ,. -*. ,.>:,, I .I- -4- ,. r'.4 ,, r:,. -0% .L I .  2. I .  .b I. -'r ,. .b #. J a:.. -'. -'. I .  -'L *. 1 X , S p EC 1 AL PROTECT 1 ON 1 N FORMAT 1 ON 9: 9: ;? 9: 9: 9: >k 9: $: 9: 9: 9: ;': ;? 9: 9: 9: 

EYE PROTECTION: If splash with liquid is possible, chemical type goggles 
should be worn. 

SKIN PROTECTION: Impervious gloves should be worn. Good personal 
hygiene practices should always be followed. 

RESPIRATORY PROTECTION: Approved respiratory equipment must be used when 
airborne concentrations are unknown or exceed the TLV. 

VENTILATION: Use in well ventilated area with local exhaust ventilation. 
Ventilation required and equipment must be explosion proof. Use 
away from all ignition sources. 

9: *9: 9: ,\*;I: * 9: 9: 9: j: 9: 9: 9: 9: ;': 5: 9: * 9: + * x. SPECIAL PRECAUTIONS 
HANDLING: NEVER SIPHON GASOLINE BY MOUTH. GASOLINE SHOULD NOT BE USED 

~$:;~:9:$:9:+ . >: I J.L-0 rC I .  r: --&.'. :. ,. d .  2. 6 ...- :. :. I 9: 9: 9: ;@: t 9: 9: 

AS A SOLVENT OR AS A CLEANING AGENT. Use non-sparking tools and 
explosion-proof equipment. Avoid contact with skin. Avoid 
inhalation of vapors or mists. Use in well ventilated area away 
from all ignition sources. 

self-closing valves, pressure vacuum bungs and flame arresters. 
Store away from all ignition sources in a cool area equipped with an 
automatic sprinkling system. Outside or detached storage preferred. 
Storage containers should be grounded and bonded. 

MATERIALS MUST BE LABELED AS FOLLOWS: Extremely Flammable. Vapor 
Harmful. See Appendix for Precautionary Label: MPL-304 

STORAGE: Drums must be grounded and bonded and equipped with 

9- . -L ,. J ,:;. 0. & ,. , , I .  -0- -L I. f .,.A:.:. r'. _ _  .. ..-e- ,I -0- 8 . ; .  L .'. I. .I. s. .'. ,. 1, -8- #.I. -0. .I. #. x I , TOXICOLOGICAL DATA * *9:9: 9: $: 9: ;k 9: $:A 9: 9: 9: 9: 9: ;': >': :': -i; 9; 9: 9: a': 

---ACUTE TOXICOLOGY--- 
ORAL TOXICITY (RATS) : Practically non-toxic (LD50: greater than 2000 

mg/kg) 
components. 

2000 mg/kg). 
components. 

mgll). 
components. 

greater than 6 but 15 or less). 
products and/or the components. 

greater but less than 5). 
and/or the components. 

respiratory system irritation. 
Exposure to high concentrations a €  carbon monoxide can cause loss of 
consciousness, heart damage, brain damage and death. Exposure to 
high concentrations of carbon dioxide can cause simple asphyxiation 

---Based on testing of similar products and/or the 

DERMAL TOXICITY (RABBITS) : Practically non-toxic (LD50: greater than 
---Based on testing of similar products and/or the 

INHALATION TOXICITY (RATS) : Practically non-toxic (LC50: greater than 5 
---Based on testing of similar products and/or the 

EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score: 
---Based on testing of similar 

SKIN IRRITATION (RABBITS) : Irritant. (Primary Irritation Index: 3 or 
---Based on testing of similar products 

OTHER ACUTE TOXICITY DATA: Inhalation of vapors/mists may cause 
HAZARDS OF COMBUSTION PRODUCTS: 

bv disalarinu n y v m a n  
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---SUBCHRONIC TOXICOLOGY (SUMMARY) --- 

mg/kg MTBE, but these effects are net considered sig:nificant t o  
humans. Thirteen week inhalation studies with rats on MTBE resulted 
in increased organ weights and decreased body weight and anaesthetic 
effects at levels > 800 ppm. 

go-day oral gavage studies with rats resu1i:ed in kidney effects at 1200 

---NEUROTOXICOLOGY (SUMMARY) --- 
No significant adverse effects were observed at 8000 ppm .?ITBE in a 90-day 

neurotoxicity study with rats. 

---REPRODUCTIVE TOXICOLOGY (SUMMARY')--- 
Inhalation teratology studies with mice at 8000 ppm MTBE during gestation 

resulted in maternal and fetal toxicity, reduced viable 
implantations and an increased incidence of cleft palate. 
was 1000 ppm. In another study, mice showed sclme evidence of 
fetotoxicity at 250 ppm, but no significant adverse effects occurred 
in rats exposed t o  2500 ppm during gestation. In a 
single-generation inhalation reproductive/fertility study with rats, 
no significant effects were observed at 2500 ppm. 
reproductive/fertility studies in rats showed no reproductive 
effects at 8000 ppm MTBE. 

The NOEL 

Two-generation 

---CHRONIC TOXICOLOGY (SUMURY) --- 
An increased incidence of kidney and liver tumors w a s  observed in 

laboratory animals exposed to > 3000 ppm MTBE. 
not considered significant to humans. 

These effects are 

---SENS IT IZAT ION (SU 
fr*:""Skin sensitization: Negative guinea pig test. 
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---OTHER TOXICOLOGY DATA--- 
Gasoline and Refinery Streams: 

Petroleum Institute examined a reference unleaded gasoline for 
mutagenic, teratogenic and sensitization potential; no evidence of 
these hazards was found. However, isolated constituents of gasoline 
may display these or other potential hazards in laboratory tests. 
There were no significant adverse effects in three-month subchronic 
inhalation studies in rats or monkeys, or in a two-year skin cancer 
study in mice. 
gasoline vapors administered at high concentrations over a prolonged 
period of time caused kidney damage and kidney cancer in male rats 
and liver cancer in female mice. Studies carried out by Mobil's 
Environmental and Health Sciences Laboratory on some of the major 
refinery streams from which gasoline is formulated support the 
results of the API studies. There was no evidence of significant 
adverse systemic or reproductive effects for light catalytic cracked 
naphthas and reformed naphthas. Components: Gasoline consists of a 
complex blend of petroleum/processing derived paraffinic, olefinic, 
naphthenic and aromatic hydrocarbons which include up to 5 %  benzene 
(with 1-2% typical in the U.S.), n-hexane, mixed xylenes, toluene, 
ethylbenzene and trimethyl benzene. Repeated exposures to low 
levels of benzene have been reported to result in blood 
abnormalities including anemia and, in rare cases, leukemia in both 
animals and humans. Prolonged exposure to n-hexane may result in 
nervous system damage, including numbness of the extremities and, in 
extreme cases, paralysis. The adverse effects associated with these 
components have not been observed in studies with gasoline or the 
refinery streams from which it is formulated. Generally, human 
exposures to gasoline vapors are considerably less than those used 
in the animal toxicity studies. As far a5 scientists know, low 
level or infrequent exposures to gasoline vapor are unlikely to be 
associated with cancer or other serious diseases in humans. 

Studies conducted by the American 

Studies with laboratory animals have shown that 

Transport Information: Please see Section XIV. 

EEC LABEL CLASS: F+ T (R12-45-38-22 S53-45-2-23-24-29-43-62)  

US OSHA HAZARD COMMUNICATION STANDARD: Product assessed in accordance 
with OSHA 29 CFR 1910.1200 and determined to be hazardous. 

RCRA INFORMATION: The disposal of the unused product may be subject 
to RCRA regulations per 40 CFR Part 261 for the reasons including 
but not limited to ignitability, corrosivity, reactivity or 
formulation with the contaminants listed in the Toxicity 
Characteristic (TC) Rule as determined by the Toxicity 
Characteristic Leaching Procedure (TCLP). Disposal of the used 
product may be regulated. 

BENZENE: 2.3200 PCT (TCLP) 
FLASH: -40 ( -40) F (C) 

U.S. Superfund Amendments and Reauthorization Act (SARA) Title 111: 
This product contains no "EXTREMELY HAZARDOUS SUBSTANCES". 
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SARA (311/312) REPORTABLE HAZARD CATEGORIES: 
FIRE CHRONIC ACUTE 

This produc t  contains the following SARA (313) Toxic: Release Chemicals: 

BENZENE(COMPONENT ANALYSIS) 71-43-2 2 . 3 2 f  
PSEUDOCUMENE (COMPONENT ANALYSIS) 95-63-6 4.55% 
ETHYL BENZENE (COMPONENT ANALYSIS) 1.6% 
TOLUENE (COMPONENT ANALYSIS) 108-88-3 4.65% 
XYLENES(COMPONENT ANALYSIS) 1 3 3 (3- 2 0- 7 9.9% 
METHYL-TERT-BUTYL ETHER (COMPONENT 1634-04-4 2.7% 
ANALY s IS) 

1 00- 4 1 - 4 

THE FOLLOWING PRODUCT INGREDIENTS ARE CITED ON THE L,ISTS BELOW: 
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CHEMICAL NAME 
ETHYL ALCOHOL (COMPONENT ANALYSIS) 7a 

BENZENE (COMPONENT ANALYSIS) 
(2.32%) 

ISOPENTANE (COMPONENT ANALYSIS) 
2,3-DIMETHYLBUTANE (COMPONENT 

PSEUDOCUMENE (COMPONENT ANALYSIS) 
PENTANE, 3-METHYL- (COMPONENT 

METHYL CYCLOPENTANE (COMPONENT 

ETHYL BENZENE (COMPONENT ANALYSIS) 

ANALY s IS) 

ANALY s I SI 
ANALY s I s) 

BUTANE (COMPONENT ANALYSIS) 

PENTANE, 2-METHYL- (COMPONENT 

METHY LCYCLOHEXANE (COMPONENT 

TOLUENE (COMPONENT ANALYSIS) 
(4.65%) 

ANALY s IS> 
ANALY s I S) 

w PENTANE (COMPONENT ANALYSIS) 

N-HEXANE (COMPONENT ANALYSIS) 

2-METHYL 2-BUTENE (COMPONENT 

3-METHYLHEXANE (COHPONENT ANALYSIS) 
HEXANE, 2-METHYL- (COMPONENT 

1-HEXENE (COMPONENT ANALYSIS) 
XYLENES (COMPONENT ANALYSIS) 

ANALY s I s) 

ANALY s I s 

(9.90%) 

METHYL-TERT-BUTYL ETHER (COMPONENT 

GAS 0 LINE 
ANALYSIS) 

TRIMETHYL BENZENE (COMPONENT 
ANALY s IS) 

CAS NUMBER 
64-17-5 

71-43-2 

78-78-4 
79-29-8 

95-63-6 
96-14-0 

96-37-7 

100-41-4 

106-97-8 

107-83-5 

108-87-2 

108-88-3 

109-66-0 

110-54-3 

5 13-35-9 

589-34-4 
59 1-76-4 

592-41-6 
1330-20-7 

1634-04-4 

8006-61-9 

25551-13-7 

LIST CITATIONS 
1, 10, 17, 18, 19, 
20, 21, 23, 24, 25, 
26 
1, 3, 4, 6, 9, 10, 
17, 18, 19, 20, 21, 
22, 23, 24, 25, 26 
19, 21, 24, 25 
19, 21, 24, 25 

11, 15, 20, 24, 25 
19, 25 

11, 15, 19, 21, 24, 
25, 26 
1, 10, 18, 19, 20, 
21, 23, 24, 25, 26 
1, 10, 19, 20, 21, 
23, 24, 25, 26 
19, 23, 25 

1, 10, 18, 19, 20, 
21, 23, 24, 25, 26 
1, 10, 17, 18, 19, 
20, 21, 22, 23, 24, 
25, 26 
1, 10, 18, 19, 20, 
21, 23, 24, 25, 26 
1, 10, 11, 15, 18, 
19, 20, 21, 23, 24, 
25, 26 
19, 25 

19, 25 
19, 25 

19, 24, 25 
1, 10, 18, 19, 20, 
21, 22, 23, 24, 25, 
26 
11, 15, 24, 25 

1, 10, 18, 19, 20, 
21, 23, 24, 26 
1, 10, 19, 20, 21, 
23, 24, 25, 26 

~ --- REGULATORY LISTS SEARCHED --- 
1 = ACGIH ALL 6 = IARC 1 11 = TSCA 4 17 = CA P65 22 = MI 293 
2 = ACGIH A1 7 = IARC 2A 12 = TSCA 5a2 18 = CA RTK 23 = KN RTK 
3 = ACGIH A2 8 = IARC 2B 13 = TSCA 5 e  19 = FL RTK 24 = NJ RTK 
4 = NTP CARC 9 = OSHA CARC 14 = TSCA 6 20 = IL RTK 25 = PA RTK 
5 = NTP SUS 10 = OSHA Z 15 = TSCA 12b 21 = LA RTK 26 = RI RTK 

~ 

CARC = CARCINOGEN: SUS = SUSPECTED CARCINOGEN 

NOTE: MOBIL PRODUCTS ARE NOT FORMULATED TO CONTAIN PCBS. 
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USA DOT: 
SHIPPING NAHE : 
HAZARD CLASS & DIV: 
ID NUMBER: 
ERG NUMBER: 
PACKING GROUP: 
STCC : 
DANGEROUS WHEN WET: 
PO ISON : 
LABEL (SI : 
PLACARD(s) : 
PRODUCT RQ: 
MARPOL I11 STATUS: 

TRANSPORT AND LABEL INFORMATION ~-.~.-~..~.J.~.J.~-.~--~-.~-.~..~-.~..~..~.~* L ,. I. I .  ,. I .  ,. ,. 1, I. I. I .  I .  '. I. I .  I .  

Gasoline 
3 
UN1203 
27 
PG I1 
4908 178 
No 
No 
Flammable Liquid 
F 1 amma b 1 e 
NA 
NA 

IMO : 
HAZARD CLASS & DIV: 3.1 
UN NUMBER: 1203 
PACKING GROUP: PG I1 
SHIPPING NAME: Gas o 1 ine 
LABEL (SI : Flammable Liquid 
MARPOL I11 STATUS: NA 

ICAOIIATA: 
HAZARD CLASS & DIV: 3 
ID/UN Number: 1203 
PACKING GROUP: PG I1 
SHIPPING NAME: Gasoline 
SUBSIDIARY RISK: NA 
LABEL (s) : Flammable Liquid 



MOBIL UNLEADED 3.5014-00 Page 12of13 

Precautionary Label Text: 

GAS0 L INE . 
DANGER ! 

EXTREMELY FLAMMABLE LIQUID AND VAPOR. 
VAPORS MAY CACSE FLASH FIRE; EYE, NOSE, THROAT OR LUNG IRR.ITATION, 
DIZZINESS, NAUSEA, LOSS OF CONSCIOUSNESS. 
LIQUID MAY CAUSE SKIN IRRITATION. 
LOW VISCOSITY MATERIAL, IF INGESTED, MAY BE ASPIRATED AND CAN 
CAUSE SERIOUS OR FATAL LUNG DAMAGE. 
LONG-TERM EXPOSURE TO GASOLINE VAPOR HAS CAUSED KIDNEY AND LIVER 
CANCER IN LABORATORY ANIMALS. 

KEEP AWAY FROM HEAT, SPARKS AND FLAME. 
AVOID PERSONAL CONTACT AND PROLONGED EXPOSURE TO VAPOR. 
KEEP CONTAINER CLOSED. 
USE IN WELL VENTILATED AREA. 

MISUSE MAY CAUSE SERIOUS INJURY OR ILLNESS, 
FOR USE AS A MOTOR FUEL ONLY. 
DO NOT USE AS A SOLVENT OR CLEANING AGENT. 
NEVER SIPHON BY MOUTH. 

FIRST AID: IF INHALED AND SYMPTOMS DEVELOP, REMOVE 'ro FRESH AIR. 
IF NOT BREATHING GIVE ARTIFICIAL RESPIRATION, PREFERABLY MOUTH- 
TO-MOUTH. IF BREATHING IS DIFFICULT, GIVE OXYGEN. GET MEDICAL 
ATTENTION. 
IF SWALLOWED, DO NOT INDUCE VOMTING. GET IMMEDIATE IYEDICAL 
ATTENTION. ONLY INDUCE VOMITING AT THE INSTRUCTION OF A F'HYSICIAN 
NEVER INDUCE VOMITING OR GIVE ANYTHING BY MOUTH TO AI? UNCONCIOUS 
PERSON. 
IN CASE OF CONTACT, WASH SKIN WITH SOAP AND PLENTY 01F WATER. 
REMOVE CONTAMINATED CLOTHING AND WASH BEFORE REUSE. IF 1R.RITATION 
OCCURS, GET MEDICAL ATTENTION. 

EMPTY CONTAINERS MAY CONTAIN PRODUCT RESIDUE, INCLUDING FLAMMABLE 
OR EXPLOSIVE VAPORS, DO NOT CUT, PUNCTURE OR WELD OI? OR NEAR 

OBSERVED UNTIL CONTAINER HAS BEENTHOROUGHLY CLEANED OR 
DESTROYED. 

THE CONTAINER. ALL LABEL WARNINGS AND PRECAUTIONS MUST BiE 

THIS WARNING IS GIVEN TO COMPLY WITH CALIFORNIA HEALTH AND 
SAFETY CODE 25249.6 AND DOES NOT CONSTITUTE AN ADMISSION OR 
A WAIVER OF ANY RIGHTS. 

DETECTABLE AMOUNTS OF CHEMICALS KNOWN TO THE STATE OF CALIFORNIA 
TO CAUSE CANCER, BIRTH DEFECTS, OR OTHER REPRODUCTIVE HARM MAY 
BE FOUND IN THIS PRODUCT. READ AND FOLLOW LABEL DIRECTIONS AND 
USE CARE WHEN HANDLING OR USING THIS PRODUCT, 
REFER TO PRODUCT MATERIAL SAFETY DATA BULLETIN FORFURTHER SAFETY 
AND HEALTH INFORMATION. 

MPL-304 (10/94)  
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F+ T - Extremely flammable . Toxic . 
R12-45-38-22 - Extremely flammable. May cause cancer. Irritating 

to skin. Harmful if swallowed. 

S53-45-2-23-24-29-43-62 - Avoid exposure - obtain special 
instructions before use. 
unwell, seek medical advice immediately (show the label where 
possible). Keep out of the reach of children. Do not breathe 
vapor. Avoid contact with skin. Do not empty into drains. In 
case of fire use foam/drypowder/C02/Halon. If swallowed, do 
not induce vomiting: seek medical advice immediately and show 
this container or label. 

In case of accident or if you feel 

FOR MOBIL USE ONLY: MHC: 1" 1" 1": 1" 2':, MPPEC: C, PPEC:, US931216 
APPROVE CCODE:2 11/09/94 REQ: US - MARKETING 
9: 9: ;V: * 9: f 9: 9: ;k 9: ;k 9: 9: 9: 9: ;#: 9: 9: 9: 9: 9- -'. -'- 4- r'r '- -'- r'r -'r -'a -L J- -I- r'r -'- -'- -- A J. J- J- J- J. J- J- .. I J .'r 3- J- L J. L -6. 1.2. L 4. J J. .'. -0- J. & J I L -8. -!- . *. ,. *. .r;r ,. e. 1. .\ #. #. #. I. ,. ,. ;. I. ,. .\ ,. ,. ,, I ,  ,, ;. ;: r:,. I .  1.1. n> ,  n;. ,,*;. I. r : , ,  ,. ,, ,, ,, ,:;:;, ,, I ,  
INFORMATION GIVEN HEREIN IS OFFERED IN GOOD FAITH AS ACCURATE, BUT 
WITHOUT GUARANTEE. CONDITIONS OF USE AND SUITABILITY OF THE PRODUCT FOR 
PARTICULAR USES ARE BEYOND OUR CONTROL; ALL RISKS OF USE OF THE PRODUCT 
ARE THEREFORE ASSUMED BY THE USER AND WE EXPRESSLY DISCLAIM ALL - - 
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF ----- 
MERCHANTABILITY AND - FITNESS FOR _A PARTICULAR PURPOSE IN RESPECT -- TO THE 
USE OR SUITABILITY OF THE PRODUCT. NOTHING IS INTENDE AS A 
RECOMMENDATION FOR USESHICH INFRINGE VALID PATENTS OR AS EXTENDING -- 
LICENSE UNDER VALID PATENTS. APPROPRIATE WARNINGS AND SAFE HANDLING 
PROCEDURES SHOULD BE PROVIDED TO HANDLERS AND USERS. 

PREPARED BY: MOBIL OIL CORPORATION 

FOR FURTHER INFORMATION, CONTACT: 

9: 9:;k 9: 9:;': * 9: 9c 9: 2': 9:;'r 9: 9: 9: 9: k 9: ~k 9: 9: 9: 9: 9: 7': * ;k * 9: A ;k 9: ;k >k 9: 9: 9: ;': ;k A 9: *;': fi 9: 9:;k 9r 9: 9: 9: * 9: 9: 9: 9:;': $: 9:;k 9: 9: 9:;': 9: $:$: A 

ENVIRONMENTAL HEALTH AND SAFETY DEPARTMENT, PRINCETON, NJ 

MOBIL OIL CORPORATION, PRODUCT FORMULATION AND QUALITY CONTROL 
3225 GALLOWS ROAD, FAIRFAX, VA 22037 (800) 227-0707 X3265 



MATERIAL SAFETY DATA SHEET 

EM SCIENCE 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Manufacturer. ............ : Preparation Date.: 03/01/91 
Date MSDS Printed.:: Jan 13, 1995 

EM SCIENCE 
A Division of EM Industries Infomation Phone Number.: 609-354-9200 
P.O. Box 70 Hours: Mon. to Fri. 8:30-5 
480 Democrat Rd. Chemtrec Emergency Number: 800-424-9300 
Gibbstown, N.J. 08027 Hours: 24 hrs a day 

Catalog Number(sf: 
EX0564 EX0565 

Trade Name.......: 

Ch- 
Glycol; 1,2-Ethanediol 

Ethylene G p s i )  CLWS.. : Polyalcohol 
Formula..........: 

HOCH2CH20H 

Molecular Weight.: 62.07 

2.  COMPOSITION / INFORMATION ON INGREDIENTS 

Ethylene Glycol 
107-21-1 100% 

3. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW 
HARMFUL OR FATAL IF SWALLOWED. 
May Be Harmful If Inhaled or Absorbed. 
May Cause Damage To Kidney, L i v e r  and Central Nervous System. 

Appearance ................. : 
Colorless, odorless liquid 

POTENTIAL HEALTH EFFECTS (ACUTE AND CHRONIC) 

MSDS #EX0564 Page # 1 (continued on next page) 



Symptoms of Exposure: 
Harmful if swallowed (100 ml can be fatal). 
causes abdominal pain, dizziness, lumbar pain, nausea, vomiting, 
diarrhea. 
May be harmful if inhaled or absorbed. 
May cause liver and central nervous system damage and possibly fatal 
kidney damage. 
Irritating to skin, eyes, and mucous membranes. 

’ 

s 

Medical Cond. Aggravated by Exposure: 
Data not available. 

Routes of Entry ..................... : 
Inhalation, ingestion or skin contact. 

Carcinogenicity ..................... : 
The material is not listed as a cancer causing agent. 

4 .  FIRST AID MEASURES 

Emergency First Aid: 
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE. 
Skin: Wash thoroughly with soap and water. 
Eyes: immediately flush thoroughly with large amounts of water 
Inhalation: Remove to fresh air; give artificial respiration if 
breathing has stopped. 
Ingestion: If conscious, drink water and induce vomiting 
immediately as directed by medical personnel. Never give anything 
by mouth to an unconscious person. 

ih 

5. FIRE FIGHTING MEASURES 

Flash Point (F) .......... : 232F (tcc) 
Flammable Limits LEL (%) . :  3.20 
Flammable Limits UEL (%). :  15.30 
Extinguishing Media. ..... : 

Water spray, dry chemical, foam, Co2 

Fire Fighting Procedures.: 
Wear self-contained breathing apparatus. 

Fire & Explosion Hazards.: 
Thermal decomposition produces acrid fumes 

6 .  ACCIDENTAL RELEASE MEASURES 

Spill Response: 

MSDS #EX0564 Page # 2 (continued on next page) 



Evacuate the area of all unnecessary personnel. 
Wear suitable protective equipment listed under Exposure / 
Personal Protection. 
Eliminate any ignition sources until the area is determined to be 
free from explosion or fire hazards. 
Contain the release and eliminate its, source, if this can be done 
without risk. 
Take up and containerize for proper disposal as described under 
Disposal. 
Comply with Federal, State, and local. regulations on reporting 
releases. 
quantity and other regulatory data. 

- 

Refer to Regulatory Information for reportable 

EM SCIENCE recommends Spill-X absorbent agents for various types 
of spills. 
provided through the EM SCIENCE Technical Service Department 
(609) 354-9200. 
The following EM SCIENCE Spill-X absorbent is recommended for 
this product: 

Additional information on the Spill-X products can be 

SX0863 Solvent Spill Treatment Kit 

7. HANDLING AND STORAGE 

Handling & Storage: 
Keep container closed. 
Store in a cool area away from ignition sources ant9 oxidizers. 
Do not breathe vapor. 
Do not get in eyes, on skin, or on clothing. 
Retained residue may make empty containers hazardous; use 
caution! 

-- 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT: 

Ventilation, Respiratory Protection, Protective C!lothing, Eye Protection 
Material should be handled or transferred in an approved fume 
hood or with adequate ventilation. 
Protective gloves (Natural rubber, PVC or equi.valent) 
should be worn to prevent skin contact 
Safety glasses w i t h  side shields should be worn at all times. 
Respiratory Protection: If workplace exposure limit(s) of product 
or any component is exceeded (see T.LV/PEL), a NIOSH/MSHA approved 
air supplied respirator is advised in absence of proper 
environmental control. OSHA regulations also permit other 
NIOSH/MSHA respirators (negative pressure type) under specified 
conditions (see your safety equipment supplier). Engineering 
and/or administrative controls should be implemented to reduce 
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exposure. 

'4c Work / Hygenic Practices: 
Wash thoroughly after handling. 
Do not take internally. 
Eye wash and safety equipment should be readily available. 

EXPOSURE GUIDELINES 

Ethylene Glycol 
50  125 

ACGIH - TLV: 
TWA STEL CL 

Component PPM MG/M3 PPM MG/M3 PPM MG/M3 Skin 

A 

Ethylene Glycol 
50 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Boiling Point (C 760 mmHg).: 197C 

Specific Gravity (H20 = l).: 1.113 

Percent Volatile by Vol ( a ) :  N/A 
Vapor Density (Air = 1) .... : 2.1 
Evaporation Rate (BuAc  = 1): 0.01 
Solubility in Water ( % )  .... : Miscible 
Appearance ................. : 

Colorless, odorless liquid 

Melting Point (C) .......... : -12.7C 
Vapor Pressure (mm Hg) ..... : 0.08 20c 

10. STABILITY AND REACTIVITY 

Stability ............... : Yes 
Hazardous Polymerization: 

Hazardous Decomposition.: 
Does not occur 

MSDS #EX0564 Page # 4 (continued on next page) 
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COX Conditions To Avoid ..... : 
Extreme heat: open flames: sparks 

Materials To Avoid. ..... : 
( )Water 
(X)Acids 
( )Bases 
( )Corrosives 
(X)Oxidizers 
(X)Other : 

Chromium trioxide, potassium permanganate, silver peroxide 

11. TOXICOLOGICAL INFORMATION 

Toxicity Data: 

ihl-hmn TCLo: 10000 mg/cu.m. 
orl-hmn LDLo: 398 mg/kg 
orl-rat LD50: 4700 mg/kg 

Toxicological Findings: 
Tests on laboratory animals indicate material may produce adverse 
mutagenic and reproductive effects. 
Cited in Registry of Toxic Effects of Substances (IRTECS) 

12. DISPOSAL CONSIDERATIONS 

EPA Waste Numbers: 
Treatment: 

Material does not have an EPA Waste number and is not a listed 
waste, however consultation with a permitted waste disposal site 
(TSD) should be accomplished. 

ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TSD) TO ASSURE 
COMPLIANCE WITH ALL CURRENT LOCAL, STATE AND FEDERAL REGULATIONS. 

13. TRANSPORT INFORMATION 

DOT Proper Shipping Name...: 
non-regulated 

14. REGULATORY INFORMATION 
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TSCA Inventory.. ........... : 
The CAS number of this product is listed on the TSCA Inventory. 

Ethylene Glycol 
1 

Ethylene Glycol 
1.0 Y Y 

15. OTHER INFORMATION 

Comments : 
None 

NFPA Hazard Ratings: 
Health : 1  
Flammability : 1 
Reactivity : o  
Special Hazards: 

Revision History: 
11/01/81 09/01/83 01/29/87 10/27/87 06/20/89 

N/A = Not Available 
N/E = None Established 

The statements contained herein are offered for informational purposes 
only and are based upon technical data that EM SCIENCE believes to be 
accurate. It is intended for use only by persons having the necessary 
technical skill and at their own descretion and risk. Since conditions 
and manner of use are outside our control, we make NO WARRANTY, EXPRESS 
OR IMPLIED, OF MERCHANTABILITY, FITNESS OR OTHERWISE. 

Portions copyright Ariel Research Corporation, 1991. 
Restricted use conditions apply. Selected regulatory 
information in this MSDS has been derived from Ariel 
Research Corporation's International Chemical Regulatory 
Monitoring System (ICRMS). Use of this data is provided 
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Subject to the terms of the License Agreement betwieen EM 
Industries and Ariel Research Corporation. Further 
distribution is prohibited without authorization. 
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Manulrohrm'r N o m  

Awnsr I-, swer, w, smm. ndZPcOds) 
EXPLO- INDUSTRIAS QUIMICAS E E X P L D S I V O S  S.A.  

AV.  I N D U S T R I A  Q U I M I C A  M A N T I Q U E l R A ,  317 
LORENA S.P. BRAZIL 

-~ ~ 

&Wlon II - H8zardoufi lngtedlentdldcntity Information 
IC 

H l z V d 0 w - v  chbmlcd Idrm#y; c o m m  N-8)) o w  PEL AU3H nv -- w m w -  
PENTAERYTHRITE TETRANITRATE 500 ing n l  a 1.5tng/tn3 n /a 

LEAD AZIDE STYPHNATE 300 m g  n/ a 1 .5mg/m3 n l  a 
- 

Ems~wncy T- Numkr 

TdOphOWNwnberkrhlhWbfl 

-'m 1986 

011 55 125 521811 

(817) ' we-eees  

c 

" " L  

vmm w (AIR - 1) 
n/a 

evspaffkrn Rmr 
(fwyl Amtaw - 1) 0% 



- 
~ p l i b l l l l y  (MiMik io Avold) NO KNOWN CHEMICAL I NCOMPATIB I L I T  l i3  

PRODUCE NITROGEN OXIDES WHEN DETONATED Hrwdar D.cffnpod& or ByprodUe(s 

SEVERE IMPACT, FIRE, EXTREME HEAT, ELETROSTATIC 
CardmOnatOAVOld 

X U N b k  

shbk 
0 1 SCHARGE . u _cc 

-wd RntAldplo&urn 1N CASE OF INJURIES SUSTAINED BY DETONATION, SEEK EMERGENCY MEDICAL 

SCI - CARE IMMEDIATELY. 
8ectlan Vi1 - Prbcsutionr lor Smh Handling nnd Use 
wc0 p)r T.k.n In 'am - " 'ebmw OT sm REVIE'U FIRE AND EXPLOSICIN SAFEITY PROCEDURES BEFORE 

ST- CLEA NlJP OPERAt ION. WEAR APPROPRIATE PERSONAL PROTECTION CLOTHING. - 
- - wssrs 

USE ONLY PROPERLY TRAINLO PERSONNE6 AND RECOWENDEO PROCEDURES. CONSULT - 
AN EXPLOSIVES MANUFACTURER OR CONSULTANT IN CASE AN EXPERT PERSONNEL IS NOT AVAILABLE. 

PNCUJWU 10 Taken In "Nib Blarhrg STORAGE OF QETONATQRS MUS? COMPLY UITH ATF REGULAllONS. 
y-fib, ""J LABSLING OF BOXES MUST COMPLY WITH 4 V C F R E P T .  OF TRANSPORTATION 

o#m m k n r  RE-. 



MMdadutW'S Name 

A d d ~ o v o m b s r . ~ . c R y . ~ # ~ ~ ~ - )  
Explo- Indus tr ias  quiinicas eExp1 os i vos S .A. 

Av. Industr ia  Qulmica Mantiqueira, 317 

r&gi S _ P -  

Braz 11 

Cyclotrlinethylenc I r lni trainine - RDX, Hexogcn- n/a 1 .5mg/m3 n/ a 80 

EmargemyTdspharclNumber 

Telsphaw Number kx I- 
(55) (125) 52-18-11 

(817) 47B-BBBB ' 

Marrh 1986 
Date Pwmd 

%l-of-ttv-@ 

Wng Pdd 
1.7 

n/a 200 c 
n/a p y i  M a t e  - 1) 

E*apantkn Fkcr 
0% V r p a  DmRy (AIR - '1 

mm In W a w  

aCk nylon containing a core ofRITx WhiCCn I S  a -modor Fuse covered w i t h  b l  

s4ctlrm IV -L Firs end trpknlon Hmrd b.tr 
Rghpolnl(hW!OdUWa) nPmW@ unrltl LEL UEL 

tQlnpulshkrow 

S P d J F l n n g h t l n o ~ ~  

Negl 1 g i  bl e 

odorless sol id w i t h  whitelpeach color 

nfa . n/a I n/a n/a 
bo not try t o  ext inguish the flames- i s o l a t e  t h e  area and evacuate personnel. 

DO NOT FIGHT THE F I R E  

I t  might explode w i t h  violent  release o f  gases when submltted to a ~ " m M l R n u d E x p # o n " -  

severe impact, extrernelely high teiiiperature. I t  will  always detonate when prfmcd wlth a 

OSHA 174, a p t .  1wS (- -I)? blas t ing  cap. 



Extreme heat, impact and electrostatic discharge conbltbm to Avdd 
X 

UI#1.bl* 

s#M 

Hatudour w- 
polymrrtutkn 

None WmNotOcarr 

~ l o A v 0 i d  

M w r p r r c y a n d ~ A l d p m a a M  For eye and skin contact  i t  i s  recormended t o  flush ard wash 

VIlrmobn 

I_ 
w i t h  water. For accidental inqestion induce votnlt ing and call  a physiclan. - - VI1 - Pmceutlcmr tor 8rh Hmlh md UM 

- n/a 

n/a 

LOOJ- 
nfa 

olhw -w 

- 
sapto BaTuun h cme hkww II Rdrard a~ikxl 

before starting the clean u p ,  Wear appropriate personal protection attire. 
Review fire and explosion safety procedures 

i 



QLURRY T-100 Solid 

ORPOR ATlON 
SPORTSMEN PIT ROAD HALLOWELL 4 P.O. BOX 348 COLUMBUS, KS 66725 4 (316) 597-2552 

Safeby Data 

C)IEHICAl F A H I L V :  lliaoniua Nitrate 
F ORnUL A: nixture 
CAS NUHOER: Hone 

001 HAZARD CLASS: Oxidizer 
UNIKR NUHUER: UNIP42 

DO NOT HANDLE U l f N  IN DOUBT 

#See Section. V I 1 1  - Personal Prolectionl 
C‘dEn- IEL I ,  INC. (800) 255-3924 

----_----_----_--_--------------------- 
S E C l l O N  1 1 1  - HEALTH IIAZARO INFORllATlON .. . ___________---_~--~-------- - - - - - -~----~ 

EYE: Hay cause moderate irrita!ion. 
SKIN: na y  caiise moderate irritation characterized hy redness and pain. 
I H I I R L R I I D R :  Inhalation o f  decoaposition pruducts ray irritale the respiratory tract, Prolonged exposure b~ 

in respiratory difficulties (sliurlriess o f  breath, etc.) and possible more severe toxic effects. 
hese fumes may resul 

INGESTION:’ Swallowing large quant I t  ies aay cause toxicity characterized by dirziness, bluish skin coloration, metheiogloblneiia 
and unconaclovsncss, abrlnnlnal sr?cas, nausca, and pair,. 

--------”------.-----^___________________------- 
SlCflON IV - ERER6EHCT hND F I R S T  A I D  PROCEDURES 
- ...-.. ---  -..- ..--- .-.-- ---. ---  --_-_-_ -- .-_c___ 

- - E Y E  tONlhT1: Flush uitb large m u n t s  uf water. Seek medical aid. 
SKIN CrJtflAl!: Reaove contaainatcd clothing. Mash skin thoroughly with soap and water. 
I H I i A L A l l O N :  Eeaove froa exposure, I f  breathing stops or is difficult, adainister artificial respiration or oxygen, Seek redical aid 
INCEST1311: SIvc I - :  large g ! a s c  u t  silk or wdler. iiiduce m;tiiig. Seek medical aid, 

hnroniurr Nitrate 
Sodium Nitrate 
Urethane Pr epol yrer 

_ _  . -- ----- - . ............................ 
SECTION VI - H E A c i i v i r y  chin 

Ci) l iDI I IONS C O N I R I B U T I t ~ S  TO 1NSlflUll . l  I Y :  k a t  (conf ineaent 1: Stacking (burning). 
I N C O M ? R l l e l L l T V :  Can react violent Iy or eiplode, with reducing agents and organic aaterlals, Avoid aaines, strong alkalies S acids. 
IlAZhRDOUS bEACTION/DECUflP3SITION PROOUCIS: A t  high teaperatures, especially I371 F, nay emit severe tollc fuaes o f  nitrogen oxides. 
CONI)ITlOtij; COWlRI%II:i6 10 IIAZPADOUS POLVf lCR lZA l lON:  Nul appi icable. 

............................ 



Slurry Explosive Coryoratiorl 
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-----------------------------------~---------- 
SECTION VI I I - PERSONAL PROlEClION lNFOR~AllOH .............................................. 

EYE PROTECTION: Safety goggles approved for the hand1 ing of explosives materials. 
SKIN PROTECTION: Neoprene, natural rubber, polyethylene or polyvinyl chloride gloves. Use barr ier creams, hand protection and 

RESPIRATORY PROTECTION: Not normally required. flechanical filter or supplied air type respirator as required for concentrations 

VENTILATION: Iaintain adequate ventilation. Use local exhaust i f  needed. 

protective clothing. 

erceeding the occupational exposure l i m i t .  

- - - - - - - - - - - - - - - - - - - - - - - - -~-~~~~~-- - - - - - - - - -  
SECTION IX - PERSONAL HANOLING INSTRUCTIONS 
---------C----------_____..____UI_______--..- 

liANOLlN6: Explosives should not be abandoned at any location for any reason. Do nut handle during electrical storms. 
STORhGE: Store in a cool, dry, well-ventilated area remote from operations. Storage area should be of non-combustible construction. 

Organic materials, flamable substances and finely divided metals should be stored separately. Flames, snoking and unauthorized 
personnel are prohibited where this product is used or store. Protect against physical danage, static electricity and lightning. 

UI\RNING: USE of  this product by persons lacking adequate training, experience and supervision may result in death or serious injury. 
Obey all federal, state and local laws/regulations applicable t o  transportation, storage, handling and use of explosives. 

DISTANCE: Always stay from area of explosion or disposal sites. Stay behind suitable barriers. 

---------_---------_----------~------ 
SECllON X - SPILL AND LEAK PROCEDURES 
------------------____y_____________ 

PWOCEOURES IF HATERIAL IS RELEASED OR SPILLED ( I N  AOOITlOW SEE SECllON V I I I ) :  Isolate area. Elininate ALL sources o f  ignitk- 
Avoid skin contact. Scrape up. Remove soiled clothing. 

WASTE DISPOSAL - USE APPROPRIATE HETHOD(S): Disposal of  unexploded or deteriorated explosives material can be hazardous. E x p m  
assistance is positively reconmended in destroying explosives. Accidents can be prevented by thorough planning and handling i n  
accordance with approved aethods. Consult your supervisor, or the nearest SEC Regional Office for assistance. I f  improperly 
disposed of, Raterial could explode and cause death or serious injury, 

In all cases, follow faci iity esergency response procedures. Contact Facility EnvironRental Banager for assistance. Report any 
discharge o f  oil or hazardous substance that nay enter surFace waters t o  the National Response Center (800) 424-8802. 

Observe all applicable local, state and federal enviromental spill and water quality regulations. 

SECTION XI - PHYSICAL DATA 
-------_-------_--.._______ - 

BULK DENSITY: 0.91 g/cc BOlll&. POINT: _I-. -NA - --- -- ------a-- - 

HELilNG POINI: 170 C (338 F )  VOLATILE BY VOLUflE: NA 
VAPOR PRESSURE : NA EVAPORAT ION RATE (E'IHER.1): NA 
VAPOR DENSITY ( A I R 4  ): NA VfscOSIlY: HA 
SOLUBlLllY IN WIIIER: 11Og/1OO/g H20 @ 0 C 
APPERRANCE/ODOR: 

. - -  

Cast white or yellowish-white powder enclosed in piastic container. 
- - - - - - - - - - -_-D--------  

SECTION XI1 - COMtfENlS 

This product is classified as an oxidizer and need not be stored in a high explosive magazine, ercept where required by local 
regulations.Storage should be in a well constructed, well ventilated, dry structure located to conform with local, state and federal 
regulations. 

yorial operating conditions are assured unless otherwise stated. If any given inforiation is not clear or does not apply t o  yL.- 
situation, STOP, store the material suitable, and seek correct help from your supervisors, Ins t i tu te  o f  Makers o f  Explosives or 
Slurry Eiplosive Corporation. Disposal sites must be clear of people at the t h e  of disposal. 

NOTICE: The data and recommendations presented herein are based upon data which are considered to be accurate. However, I .* Slurry 
makes no guarantee or warranty, either exoressed or i m l i p d .  nf t b ~  arr t i rwv  

rn-n1-t-n- - t  'L-- ' -& -  --' ~- 



T-100 Liquid 

Safety Data 
OR P 0 RAT1 0 N 

SPORTSMEN PIT ROAD ' HALLOWELL P.0. BOX 348 COLUMBUS, KS 66725 (316) 597-2552 

DO NOT HANDLE UHEN IN DOUBT 
NSee Section. VI11 - Personal Protection! 
CHEII-JELL, INC. (800) 255-3921 

------_--^--_---__-_------------------- 

SECTION I l l  - tlEALTH HAZARD INFORHAllOH ....................................... 
- 

EYE: Hay cause roderate irritation. 
SKIN: nay cause toderate irritation characterized by redness and pain. 
INHALATION: Inhalation o f  decoaposit ion products uay irritate the respiratory tract. Prolonged exposure to  these fures ray result 

INGESTION: Swallowing large w a n t  it ies ray cause toxicity characterized by dizziness, bluish skin coloration, metheroglobinemia and 
in respiratory difficulties (shortness'of breath, etc.)and possible Nore severe toxic effects, 

unconsciousness, abdorinal spasrs, nausea, and pain, 
- 

............................................... 
SECTlON IV - EHERGENCY AND FIRST AID PROCEDURES ............................................... - 

E CONTACT: Flush with large arounts o f  water. Seek medical aid, 
%IN CONTACT: Rerove contaninated clothing. Wash skin thoroughly with soap and water. 
INHALATION: Remove frot exposure. If breathing stops OT is difficult, adrinister artificial respiration or oxygen. Seek nedical aid. 
INGESTION: Give 1-2 large glasses of m i l k  or water, Induce voriting. Seek medical aid. 

......................................................................... 
SECTION V - RECOHHENOED OCCUPATIONAL EXPOSURE L lMll/HAZAR0011S INGREOIENTS ......................................................................... 

EXPOSURE L l H l T  (PRODUCT): None required for oroduct. 
IIAZARDOUS IHGREOIENTS 

Nitrorethan . PEACEHI E4PPsu9E-11911 PP! nsln3 
flin. 95-100 8 Hours 100 

............................ 
- - - - -  -- .-SEClION-VI--  REl lC l lV lTY DATA ............................ 

COHolTlOHS COHTRIBUllNG TO INSTABIL ITY:  Heat (confinement); Stacking (burning). 
INCORPATIBILITY: Can react violent Iy or explode, with reducing agents and organic aaterials. Avoid amines, strong alkalies 4 acids. 
HAZARDOUS REACTION/OECOHPOSITION PRODUCTS: A t  high terperatures, especiallr 1314 F,  nay erit severe toric fures o f  nitrogen oxides. 
CONDITIONS COHTRIBUTJNG T O  HAZARDOUS POLYHERIZAIION: Not applicable. 

................................................... 
SECTION VI1 - FIRE AND EXPLOSION HAZARD lNfORHAl ION 

- 
-_---------L--------------------------------------- 

FLASH POINT C HETHOD: 36 C (96 F )  Tag C l o s e d  Cup 
FLARMBLE LlHlTS (I BY VOLUfiE/AIR): LOWER: 7.3 UPPER: HA 
EXTINGU1SHING REDIA: Uater, Foal, C02 
FIRE-FIGHTING PAOCEOURES: Uhen explosive i s  burning, EVACUATE AREA. Avoid breathing vapor, 

AUTOIGNITION TEHPEAATUAE: EXPLOOES 

-'w AND EXPLOSION HAZARDS: Dangerous when exposed to heat 01 flaw. Can support cotbustion o f  other raterials involved in a fire 

on itself in a burning fire. When heated to  decomposition, highly toxic fures nay be emitted. DO not return t o  area o f  explosion 
until sroke and f u i e s  have dissipated. Dry alkali or aaine salts are explosive. 

- and is capable o f  undergoing detonation if heated to high terperatures especially under any confinerent including being Piled 
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EYE PROTECTION: Safety goggles approved for the handling o f  explosives materials. 
SKIN PROTECTION: Neoprene, natural rubber, polyethylene or polyvinyl chloride gloves. Usle varrier creams, hand protection an1 

RESPIRATORY PROTECTION: Not norrally required. lechanical filter or supplied air tvpe respirator as required for concentration: 

VENTILATION: lainlain adequate ventilation. Use local exhaust if needed. 

protective clothing. 

exceeding the occupational exposure limit. 

------------------_-_____________I______--- 

SECTION IX - PERSONAL HANDLING INSTRUCTIONS 
HANDLING: Eiplosives should not be abandoned at any location for any reason. DO not handle during electrical storis. 
STORAGE: Store in a cool, dry, well-ventilated area remote from operations, Storage area should be o f  non-combustible construction. 

Organic aaterials, flaraable substances and finely divided metals should be stored separately. Flames, smoking and unauthoriied 
personnel are prohibited where this product is used or store. Protect against physical damage, static electricity and lightning. 

IIARNING: Use o f  this product by persons lacking adequate training, experience and supervision may result in death or serious injury. 
Obey all federal, state and local lans and regulations applicable to transportation, storage, handling and use of  explosives. 

QISIANCE: Always stay from area of explosion or disposal sites. Stay behind suitable barriers. 

------------------_-_______oo___________--- 

SECTION X - SPILL AND LEAK PROCEDURES 
- - - - - - - - - - - - - - - y - - - - - - ~ - - - - - - ~ * - - - - - -  

PROCEDURES IF HATERIAL IS RELEASED OR SPILLED (IN ADDITION SEE SECTION V I 1 1  : Isolate area. Elirinate'ALL sources of ignit' 
Avoid skin contact. Scrape up. Remove soiled clothing. 

ASTE OISPOSAIL - USE APPROPRIATE HElHOD(S): Disposal o f  unexploded or deteriorated explosives material can be hazardous. Expa 
assistance is positively recormended in destroying explosives, Accidents can be prevented by thorough planning and handling in 
accordance with approved nethods. Consult your supervisor, or the nearest SEC Regional Office for assistance. If irproperly 
disposed of, Material could explode and cause death or serious injury. 

In all cases, follow facility emergency response procedures. Contact Facility Environmental Manager for assistance. Report any 
discharge of o i l  or hazardous substance that nay enter surface waters to the National Response Center 800/121-8802. 

Observe all applicable local, state and federal environmental spill and water quality regulations. 
-_---__--_----_-______yI__ 

SECTION XI - P H i s m e  w n  -----__----_---------~---- - _- 
BOILING POINT: 101 C (219 f )  SPECIFIC GRAVITY: 1.13 
MELTING POINT: -23.6 C I VOL4lllE BY VOLUHE: 100 
VAPOR PRESSURE : 
VAPOR DENSITY (AIRzI): 2.1 . v ISCOSl T Y  : 0.647 cp C 20 C 
SOLUBILITY IN WAlER: 1.811 by Ht. e 20 C APPEARAMCE/ODOR : Blue t o  Green Liquid,, Arouat ic Odor 

36.6 mmg 1 25 C EVAPORATION RAIE (N-BUIYLACETAlE:100): 139 

1his product is classified as a flaaable liquid, Itd quanties, and need not be stored in a high explosive magazine, except where 
required by local regulationsStorage should be in a well constructed, well ventilated, dry structure located to conform with local, 
state and federal regulations. 

Nornal operating conditions are assumed unless otherwise stated. I f  anr given inforratipn is not clear or does not apply to yr 
'tuation, SIOP, store the naterial suitable, and seek appropriate help from your supervisor, Institute o f  lakers of  Explosives L.- 

. , m y  Explosive Corporation. Disposal sites must be d e a r  of people at the t h e  of disposal. 

NOTICE: The data and recommendations presented herein are based upon data which are considered t o  be accurate. However, Slurry makes 
no guarantee or warranly, either expressed or inplied, of the accuracy or corpleteness of these data and recommendations. 



CUSTOMER PI IONE: 

61 5-393-1575 

- 

TRUCK # Iln l l o w e l l  

H. M. Hazardous Malerial Descriptions . .. -.. Hazard Class 
and Proper Shipping Names 'or Division 

- 

Explosive, Blasling, Type E 1 t l D  

Explosive, Blasting, Type E 1.50 

Explosive, Blasting, Type E 1,5D 

- , .50 Ammonium Nilrate - Fuel Oil Mixture (containing 
only prilled ammonium nitrate and fuel oil) 

Boosters, without detonator 

CUST. P.O. NO. DATE SlflPPED CARRIER 
NB- I GOrj 0 8 / 0 2 / 9 5  ADF 

k-. Cord, Detonating, Flexible 

t Detonators, Electric, For Blasting I l l B  
Detonators, Electric, For Blasting 1 !4B 

Detonators, Electric, For Blasting 
I 

Detonator Assemblies, Non-electric, For Blasling 

Detonator Assemblies, Non-electric, For Blasting 

Ammonium Nitrate, wilh not more than 0.2 per cent 
of combustible substances, including any or anic 
subslance calculated as carbon, to the exclusion o? any 
olher added substance 

Oxidizing substances, solid, poisonous, n.0.s. 

xx 

;<x Nitromethane 

I 1'16 

1.46 

5.1 

$,I  - 
I 

3 

Articles, Explosive, n.0.s. 1,4s 

nflt N/A 

Identification Packaging Total Quantity No. and Typl 
Numbers Group Weight or Ea. of Packages 

UNO241 It 

UNO332 II 

UNO332 II 
1 I 

I I I 

UNO042 I II 
I I I 

UNO065 1 II I 
I I 1 

UNO030 I II 
I I I 

UNO255 ' I II I 
UNO456 II 

UNO360 I1 
I .. I I 

UNO361 I II 
I 
I 

.. I I 



MATERiiAk SHEET '- 
1. PRODUCT IDENTIFICATION 

1061 Cudahy Place (92110) 
P.O. Box 80607 
San Diego, California 

Information: (619) 275-1400 
Chemical Name: Organic Mixture 

WD-40 Aerosol 921 38-9021 

Chemical Name CAS Number 
AI I p h at 1 c Pelroleu m Di s t I I1 at es 8052-41 -3 
A-70 Hydrocarbon Propellant 68476-85-7 1000 ppm (PEL) 
Petroleum Base Oil 

111. PHYSICAL DATA 
Boiling Point: NA 
Vapor Density (air = 1): 
Solubility in Water: lnsolu ble 
Specific Gravity (H,O = 1): .710 7OoF 
Percent Volatile (volume): 80% 

Vapor Pressure: 5525 PSI @ 7OoF 
Appfearance: Light amber 
Odor: Characteristic odor 

Greater than 1 

IV. FIRE AND EXPLOSION v 
~ 

Flash Point: 
Flammable Limits: 
Extinguishing Media: 
Special Fire Fighting Procedures: None 
Unusual Fire and Explosion ticizard!;: 

NA to aerosol cans 
(propellant portion) [Let] 1.8% (Uei] 9.5% 
CO,, Dry Chemical, Foam 

Considered "extremely flammable" under Consumer Product 
Safety Conmission regulations. 

May cause irritation. tearing and redness. 
Ingestion (Swaliowed): May cause irritation, nausea, vomiting and diarrhea. 

First Aid Emergency Procedures 

Skin Contact: 
Inhalation (Breathing): Remove to fresh air. Give artificial respzration if necessary. If breathing is difficult, give 

Was- with soap and water. 

oxygen. 

If swallowed can enter lungs and may cause chemical pneumonitis. Do not induce 
vomiting. Call Physician immediately. 

Aspiration Hazard: 

Suspected Cancer Agent 4 

Yes No 



VI. REACTIVITY DATA 
I 

-rsr 

1 Stability: 
Conditions to avoid: 
Incompatability: Strong oxidizing materials 
Hazardous decomposition products: 

Hazardous polymerization: May occur 

Thermal decomposition may yield carbon monoxide 
and/or carbon dioxide. 

3. , 

Will not occur X 

* .  

Stable X 
NA 

Keep from sources of ignition, do not take internally. Avoid excessive inhalation of spray particles. Do not 
puncture, incinerate or store container above 120OF. Keep from children. 

Unstable 

X. TRANSPORTATION DATA 
Domestic Surface 
Description: Consumer Commodity 

ID No.: N O N E  
Label Required: Consumer Commodity (ORM-D) 

-6 

Hazard Class: ORM-D 

X. TRANSPORTATION DATA 
Domestic Surface 
Description: Consumer Commodity 

ID No.: N O N E  
Label Required: Consumer Commodity (ORM-D) 

-6 

Hazard Class: ORM-D 

Domestic Air 
Description: 

ID No: NONE 
Label Required: Consumer Commodity (ORM-D-AIR) 

Consumer Commodity (Flammable Gas-Aerosol products) 
Hazard Class: ORM-D 

SIGNATURE: R, Miles TITLE: Technical Director 

REVISION DATE: March 1990 SUPERSEDES: January 1989 

NA = Not applicable NDA = No data available < = Less than > = More than 

* 

We believe the Statemenis, technical informallon and recommendations contained herem are rellable. However. the data IS provided without warranty, 
expressed or irnphed. It IS the users reSp0nSiblllly bolh 10 determine Safe conditions for use of thls product and assume loss, damage or expense, 
DireCI or consequential. arising from its use Before using product. read label. 
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11/42/96 17: 39 e7037243528 UXB IMTL. INC. 

NIATERtAL SAFETY DATA SHEET 

-11 Pont Trademarks 
WFACTURER/DISTRIBUTOR : E-I. du Ponf: de Nemautr G C W ~ ,  Xnc. 

1007 rrarket Street 
Wilmington, DE; 19896 

PRODUCT ZNPORMATION PHONE : 1-800-441-7515 
AEDICAL EMERGENCY PHONE t 1-800-401-3637 
TRANSPORTATION EHERGEHCY PBONE : CH32HTPEC 1-800-424-9300 

PREVENTION ACCIDENTS IN' TEE u$e OF EXPLOSIVES 

TZE PREVENTION OF ACCIDENTS IN TBE USE 02' EXPLOSIVES IS A 
RESULT Of CAREPULL PLANNING AND OBSERVANCE OF TBE BEST U O W N  

DEALSNG WfTB A POWERFUL FORCE AND TRAT VARIOUS DEVXCES AND 
METHODS HAVE BEEN DEVELOPED TO ASSlST BTPT IN DIRECTING THIS 

v PXACTICES. TH3 EXPLOSIVES USER MUBT REMEMBER T U T E E  XS 
v 

FORCE. HE SHOULD REALIZE THAT THIS FORCBp IF MISDIRECTED, 
RAY EITHER KILL OR INJURE BOTH €iZN AND HRS FELLOW WORKERS. 

ALL EXPLOSfJES MI: PANGEROUS AND MUST BE UIRLPULLY HANbLED 
AND USED FOLLOWXWG APPROVED SAFETY PROCEDURES EITEER BY OR 
UNDER THE DfbSECTION OF COMPETDT, EXPERIEHCED PERSONS IN 
ACCORDMCE WITX ALL APPLZCABLE PEDE-, STATE AND LOCAL 

R W f N G  THE ENTlRE LEAFLET[S) "Dots AND DON'TS" INSTRUCTIONS 

XAVE M Y  QUESTTONS OR DOUBTS AS 30 HOW TO USE ANY E%PLQsIW 

TBE &%NUFACTIIALR 3P YOU PO NOT RAVE A SUPE€lVJSOE1 IF YOUR 
GUPEPVISQR ANY QUESTIONS OR DOUBTS, %E S W U L D  CONSULT 
THE WUJUF'ACTUXER BEPORE USE, SEE *APDITTONAL 3NPORMATfQN 
AND REFERENCES" BELOW. 

LAWS, REGULATIONS AND ORPINAMCES* PPI AFTER CAREFULLY 

AND WARNImVCS INSERTED IN EACH CAGE O? THESE PRODUCTS, 

PRODUCT, DO NOT USE TT BEFORE C013SZtLTINC YOUR SUPERVISOR, OR 

YOU 

t f ~ * f + * + t t i * * + . * t * + * * ~ * * ~ * * ~ * ~ ~ * * ~ * t ~ * * ~ ~ * ~ ~ * ~ * ~ ~ & * * * * * * * * ~ * ~ * ~ * * * ~ ~ * * ~ * ~  
HAZARDOUS CnXPCWENTS 

CHEMICAL CAS NUMBER 

Ftntrusythritol Tetranitrake '78-11-5 
Acety l  Tributyl Citrate 77-90-7 
Nitrocellulose 90 0 4-7 0-0 I 

w 

+ * & * * * + + + + + * a * * * * t ~ ~ * ~ ~ + * ~ ~ ~ ~ * ~ * & & * ~ * * ~ ~ ~ ~ * * * ~ ~ * ~ * ~ * ~ ~ ~ ~ ~ ~ ~ ~ * * * ~ * ~ * ~ * ~ ~ ~ *  



............................................... .......................... 
11/22[Q6 1 7 : ( 0  m7037243546 ................................................... ................................................................... 

k€loos 
INTL. INC. 

f Fag= 0 

Od P b d  -- 
specific Gravity : -1.51 at 2 6  dtg C 
solubiA&ty in ~ 2 0  t rnsoluble 

* - 

'EUZARDOUS REILCTIVSTX 

IaSTABlLrTY : Dnstaable w i t h  heat. Unetable w i t h  8fiOCk- Unstable with 
o t a t i c  charger. 
INCOHPATf~ZbITY t Zncompotibls w i t h  scfdr, r l k a l l t s ,  oxidants. 
DECOMP66STZOM z Decoopocoo w i t h  best. I)Ocoolpos+c w l t h  shook. 
POLYHERIZAT~OW s Polymeriaatien will not occur, 

F I R E  RND EXPLOGTON HAZARDS 
Class A Explosive (POT), H i l l  detonate I f  sujtsbly primed, w i t h  severe 
fmpact, OF h 
nitsogem 01 i5cs .  

heat or flame. Efazardous g s i s ~  produced in fire are 

EXTINGUISHING XEDIA 
N o n e  - 

SPECIAL PIBE TtGRTfNG INSTRUCTIONS 
Po n o t  fight f i r e .  Isolatt araa. Evacuate pecsonnal to a safe area .  
Guard against iattuderr. 

~ r f + ~ * ~ + * * ~ r * * ~ * - * * * t + * t * * * ~ ~ m ~ * * ~ * ~ ~ & * * ~ a ~ ~ ~ * ~ * ~ & * ~ ~ ~ ~ * ~ * * * * ~ * * & ~ * * ~ * ~ ~ ~ *  
I-LTH E l c w  INFORMATSOW 

PRINCIPAL 33-LT.E aAZAaDS 

DETAFLEX PlCODUCTS are C l a m s  A Explosiver and detonation may 
C a U 6 s  severe physical injury, inc luding death. *he pfDduCtB 
have not been t tetmd for t o x i c i t y ,  but because of their 
physicrl e t a t r ,  cxposu~s to the toxic  e f facts  o f  the 
corn onents L s  unlikely. Bared on the known 
toxTcity of the components, anticipated health e i f t c t s  cram 
excessive inhalrtion, s k i n  or eye contackr 01 ingestion may 
inc lude  a drop in blood pfesaufeS decirased weight ant¶ 
diarrhea. 
NLLtrogen oxides generated during detonation arc skin, cyr 
and zespizatory rys tea  Itritantr. B y e t a m i c  t o x i c i t y  
resulting f r o m  oxidation of Lung t i s s u e  Lncludes emphysemar 
bronch+t$c and bronehopncuzIiania. Acute expOlUrl can lead 
%E S*atb frcrr asphyxia or pulmonary edema. In bni-ls, 
nitrogen oxiaa cauacd axctharnoglobincmia. w a s  n o t  
curcinagenic, but causa& mmbryotoxic2ty and rsproducttve 
effects. 

auCINOC1CWI CITY 
NONE 08 THE C O H P O m T [ S )  
NTP, S-C, OR OSKR. 

OF T H X S  MATERIAL I S  LISTED AS A EARCINOGm BY 
.- 

-- - c 
SPILL,  &&IC, OR RELEASE 

Review FIRE AND WEPLOSXOLQ Bh-S and SAPETY PRECAUTIONS before 
prQcteding w i t h  clean up. U s e  appropriate P E R S O W  PRCrrECTIVLp BQUZPMENT 
during clean UP. 
R e m o v e  8eurce o f  heat. sparks. flame, impact ,  friction or slectrfcfty, 
lcscovtr undaara 813 and minimally coataminatoQmaterial for reuBI Q r  
raclamatian, P t o k  up by hand for dfspo8ri. Do n o t  us* pewer equipment- 
Control access to arem+uam aonrparklnq tools .  

RICOV~L. fa r  reclamation. Do not burn. 
Consult an U r p l o r i V r B  arnufaetutrr for recommcadtd methoda o f  destroying erplosiva materirls. Comply with 

. 'Qp WASTE DISPOSAL 

.- - n e - " -  . -_ 
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DYNO NOSEL MSDH ioTd 
0712WBS. 

., Page 3 of 3 
Pg -' 

' * .  $tap4 to he taken ln Case Material Is Relsased et Sptlrad: In 

1 

of fire evacuate area not less rhan 2606 fst 
Pmk$ from all ignition sources. Note suthoritlcs In accocdance wlth emergency response procdurcrs. Only 
pmbn!lsl trained in h e r g e ~ c y  response should respond. IF no fire danger is present, repackage devlces in 
Orighel packaging, accounting lor evcly device. FoIlow appUcabte Fodonl, Statu, and local spill reparting 
. re@irfmnts. 

Barium Chromate IO29MO-3 1.2 



- . .  
applicable Fedor'al Regulations under the authority of the  Besuurce 
Conservation and Recovery Act  ( 4 0  C I S ,  pbCtS 260-2711 c 

~ * l * ~ * * * + ~ + + * * ~ + * ~ * t * , t + * * * * * * * ~ ~ * * * ~ ~ * * * ~ ~ ~ * * * * ~ u * ~ ~ ~ * ~ ~ ~ ~ ~ * * ~ ~ * * * ~ ~ ~ * ~ ~ *  
... SEIPPING INPORNATSON 

DOpleSTXC OTBER THAN AIR (DOT) 
Shipping NamB : Sigh ExplQaiVe 
Razard Chis!% I Class A Explosive 
Ul?m no. : 'W; 0084 

Labells) I EXPLOSIVE A 
DOT Placrr'd f EXPL06IVES A 

Date of l a t e s t  Revision : 02-Nov-85 
Pcruon Responsible for MSbS : Product Manager, EP. F Icl FP 
Address : E. I. Pu Pwnt de Nfaours h CQ.,lnc. 

Wilmin ton, DE 13898 . 

--d' 
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APPENDIX F 

OE DEMOLITION/DISPOSAL SOPS 



1.0 INTRODUCTION 

1.1 Experience and ongoing training programs have proven to be the best management 

tool for disposal operations. Every effort must be focused on personal and team 

performance and training. Adherence to policies and procedures will greatly enhance the 

overall success of any demolition task and will ensure the safety of all personnel 

involved. Lt is the responsibility of all personnel to follow this Standard Operating 

Procedure (SOP) and to bring to the attention of management personnel, any 

shortcomings that could jeopardize any facet of the project. 

1.2 This SOP will be followed by all UXB personnel engaged in explosive disposal 

operations. However, situations may exist that will warrant additional safety measures, 

such as f i e  trucks, medical personnel, and protective clothing. The Senior UXO 

Supervisor has the overall responsibility to comply with the minimum requirements and 

upgrade the requirements as needed. These will then be forwarded to the Parsons Site 

Manager for approval. 

1.3 The purpose of this SOP is to provide guidelines for the disposal of ordnance and 

explosives (OE) recovered during this project. 
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2.0 DEMOLITION RESPONSIBILITIES 

2.1 SENIOR TJXO SUPERVISQB 

The Senior UXO Supervisor is responsible for complete assurance of adequate 

housekeeping at all times and will visit the location periodically to see that operations are 

carried out in a safe, efficient, and economical manner. 

2.2 

All disposal activities will be under the direct control of an experienced and trained UXO 

supervisor that is familiar with and charged with the responsibility for all activities 

within the disposal area. The team leader is responsible for ensuring all operators are 

thoroughly familiar with the nature of the materials handled, the hazards involved, and 

the applicable precautions. The team leader will be present during all disposal 

operations. 

2.3 SITE SAFETY OFFICE R (SSO1 

The Site Safety Officer (SSO) is responsible for ensuring that safe disposal operations 

are being conducted and that all personnel are trained in the materials and equipment 

being used. The SSO .cvill conduct periodic safety audits of the disposal team (demolition 

team) and assist them, as necessary. 

1 
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3.0 GENERAL SAFETY PRECAUTIONS 

L 

3.1 This SOP will be maintained by the team leader and available to all personnel on 

request. There will be no deviation or change from this SOP without prior approval of 

the Senior UXO Supervisor and the SSO. Any conditions or circumstances that are 

identified and not covered within this SOP will be immediately reported to the team 

leader for necessary action. Each operator must read and be thoroughly familiar with this 

SOP to ensure that all general safety regulations and safe work practices are observed. 

All personnel assigned to disposal operations are required to read and adhere to the re- 

quirements contained in this SOP. 

3.2 The explosive limits within the boundaries of the former Camp Croft Army Training 

Facility have not been established. The explosive limit must be based on the net 

explosive weight of the OE being destroyed and its proximity to inhabited buildings, 

utilities (above and below ground), public access areas, livestock, and environmental 

interest. Explosive detonations shall not exceed 10 lbs net explosive weight without 

approval of the CEHNC Safety Specialist. 

3.3 In the event of an electrical storm, all disposal operations will immediately cease. 

3.4 In the event of a fire, extinguish it with available equipment if possible; if unable to 

do so, notify the City of Spartanburg Fire Department and evacuate the area. Fires 

involving explosives/munitions/UXOs will not be fought. Personnel will evacuate the 

area at least 1,250 feet and seek frontal and overhead protection until the all clear is 

issued by the Parsons ES Site Manager. 

3.5 All safety regulations applicable to materials involved will be complied with. 

3.6 Methods of demolition will be in accordance with this SOP and approved changes 

thereto. 
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3.7 Adequate fire protection and first aid equipment will be provided at all times. 

3.8 Care will be taken to limit exposure to a minimum number of personnel, consistent 

with safe and efficient operations. 

3.9 Work locations will be maintained in a neat and orderly condition. 

3.10 All hand tools shall be maintained in a good state of repair. 

3.11 Equipment and/or vehicle operators will have in their possession a valid drivers 

license. 

3.12 Personnel will wash face and hands after handling explosives prior to eating, 

smoking, or drinking. 
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4.0 EXPLOSIVE DISPOSAL SAFETY PRECAUTIONS 

4.1 If practical and observable, a red warning flag will be displayed at the disposal area, 

and the area will be secured prior to demolition activities. If emergency personnel are 

summoned, they will be escorted into the area. 

4.2 An observer will be stationed at each corner of the disposal area, outside the 

fragmentation/blast zone, where there is a good view of the air and land approaches to 

the disposal area prior to any detonations. It will be the responsibility of the observers to 

alert the supervisor if any aircraft, vehicles, or personnel are sighted approaching the 

general demolition area. 

4.3 

Table 2.3, during all disposal operations. 

Two-way RF transmitters will be opera ed as stipula :d in TM9-1375-213-12, 

4.4 An area 10 feet (ft) in diameter will be cleared of dry grass, leaves, and other 

extraneous combustible materials around the demolition area, if possible. 

4.5 No demolition activities will be conducted if there is less than a 1,000 ft ceiling 

and/or if wind velocity is in excess of 20 miles per hour (mph). 
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5.0 VEHICLE SAFETY PRECAUTIONS 
. . 

5.1 No more than two persons will ride in a vehicle transporting explosives. If 

explosives are being transported in an open bed truck or trailer bed, no person is allowed 

to ride in the bed. 

5.2 Vehicles will not be refueled when carrying explosives. Vehicles must be at least 

100 ft from magazines or trailers containing explosives before refueling. 

5.3 Vehicles transporting explosives will be broom cleaned of visible explosive residue 

before releasing the vehicles for other duties. 
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6.0 SPECIAL SAFETY REQUIREMENTS FOR DISPOSAL ACTIVITIES 

6.1 Explosives safety precautions (Appendix C of this WP) will be adhered to at all 

times. 

6.2 Fragmentation zones will be calculated in accordance with EODB 60A-1- 1-4. This 

publication shall be included as part of the basic reference material on site. 

6.3 OE to be destroyed by detonation will be covered with not less than 3 ft of sand/soil, 

if possible. The disposal charges will be placed in contact with the item(s) to be detonat- 

ed and secured in place by tape or earth packed over the charges. 

6.4 Special requirements for using electric detonators and electric blasting circuits are as 

follows: 

1. Electric detonators and electric blasting circuits may be energized to 

dangerous levels from outside sources such as static electricity, induced 

electric currents, and radio communication equipment. Safety precautions 

will be taken to reduce the possibility of a premature detonation of the electric 

detonator and explosive charges. Radios will not be operated during test of 

blasting caps, when disposal area is primed or during the priming process. 

Care should be taken to remove all existing commercial radio and electrical 

hazards prior to the priming process. 

The shunt will not be removed from the leg wires of the detonator until the 

moment of checking the circuit. 

2. 

3. 

NOTE: When testing the detonator, prior to connecting the detonator to the 

firing circuit, the lead wires of the detonator must be short circuited by 

twisting the bare ends of the wires together immediately after testing. The 

wires will remain short circuited until time to connect them to the firing 

circuit. 
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4. When uncoiling/unwinding the leg wires of the electrical detonator, keep the -- 
detonator (explosive end) pointing away from the body and away from other 

personnel. Hold the detonator lead wires approximately 1 inch from the 

detonator body. Straighten the leg wires by hand, and do not throw or wave 

the wires through the air to loosen the coil, 

At the power source end of the blasting circuit, the ends of the firing wires 

will be shorted or twisted together at all times, except when actually firing the 

charge or testing the circuit. The connection between the detonator and the 

circuit firing wires must not be made unless the power end of the firing wires 

are shorted. 

Blasting or demolition operations will not be conducted during an electrical 

storm or when a storm is approaching. All operations will be suspended, 

detonator wires and firing wires will tie short-circuited, all personnel will 

leave the disposal area and evacuate to a safe location. 

Prior to making connections to the blasting machine, the firing circuit will be 

tested with a galvanometer for electrical continuity and ohmic resistance to 

ensure the blasting machine has the capacity to initiate the shot. The 

individual assigned to make the connections will not complete the circuit at 

the blasting machine and will not give the signal for detonation until satisfied 

that all personnel in the vicinity have been evacuated to a safe distance. 

When used, the blasting machine or its actuating device will be in the blaster's 

possession at all times. 

5. 

6. 

7. 

6.5 All weather information will be obtained from the U.S. Weather Service. 

Windspeed and wind direction will be logged in before the start of the daily operations. 

If any changes in the weather are noticed, an update will be obtained. 

6.6 A minimum of 30 seconds will be maintained between each detonation. 
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6.7 On completion of disposal activities at the end of the project, surface exposed scrap 

metal, casings, fragments, and related items will be recovered from the disposal area and 

disposed of in accordance with contracted procedures. All sa-ap metal and debris will be 

inspected for explosive residue and certified inert by the SSO. 

6.8 When operating in accordance with the conditions of this procedure, the disposal 

operations should not present a noise problem to the surrounding community. However, 

if a noise complaint is received, the name, address, and phone number of the complainant 

should be recorded and reported to the Senior UXO Supervisor, who in turn, will report 

it to CEHNC. Every effort will be made to control noise. 

6.9 Materials generated from the disposal operation (i.e., packaging materials) must be 

disposed of in accordance with all applicable property disposal and environmental 

procedures. 

6.10 On completion of the project, the disturbed ground surface will be thoroughly 

inspected for OE. The site will be filled and leveled to inhibit erosion. 
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7.0 METEOROLOGICAL CONDITIONS 

7.1 Disposal operations will not be conducted during electrical storms or thunderstorms. 

7.2 Disposal operations will be restricted to periods when surface windspeed is less than 

20 rnph. 

7.3 Disposal operations will not be conducted during periods of reduced visibility (full 

and unrestricted view of disposal area) caused by, but not limited to rain, dense fog, 

blowing snow, sand, or dust storms. 

7.4 Disposal operations will not be carried out on extremely cloudy days, which are 

defined as overcast days (more than 90 percent cloud cover) or a ceiling of less than 

1.000 ft. 

7.5 Demolition operations will not be initiated until at least % hour after sunrise and will 

be concluded by at least M hour before sunset. 

7.6 Disposal operations will not be conducted during heavy inversion conditions. If any 

weather condition is not acceptable, operations will be postponed. 

7.7 The disposal team leader will ensure that the Daily Activities Log and the Ordnance 

Accountability Log are properly filled out for each day of operations. 

7.8 No disposal operation will be left unattended, 

W 
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8.0 PRE-DEMOLITION/DISPOSAL PROCEDURES 

*” 

The success of any operation is dependent on a thorough briefing, covering all phases of 

the task. 

8.1 TEAM W E R  BRWING 

Prior to each day of activities, UXO Supervisor will brief all personnel involved in 

explosive disposal operations in the following areas and assign specific tasks to 

individuals: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. Misfire procedures, and 

9. 

Type of OE being destroyed, 

Type of counter charge or explosive being used, 

Placement and quantity of counter charge, 

Method of initiation (electric or non electric), 

Means of transporting and packaging explosives, 

Route to the disposal site, 

Equipment being used to effect detonation, 

Post shot clean up of area. 

8.2 DAILY SAFETY BRIEFING 

The SSO will conduct a daily safety brief for all personnel involved in explosive disposal 

operations in the following areas: 

1. 

2. Personal hygiene, 

3. Two-man rule, 

4. Potential trip/fall hazards, 

5. Horse play, 

6. 

7. 

Care and handling of explosive materials, 

Remain alert for any explosive hazards, 

Location of emergency shelter (if available), 
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8. 

9. 

10. 

11. 

12. 

13. 

Parking area for vehicles (vehicles must be positioned for immediate 

departure with engines running), 

Wind direction (toxic fumes), 

Location of first aid kit and fire extinguisher(s), 

Route to nearest hospital or emergency aid station, 

Type of communications in event of an emergency, and 

Storage location of counter charges and detonators. 

8.3 PERSONNEL ASSIGNMENTS 

The following specific tasks will be assigned to she disposal team and completed prior to 

completing disposal activities. These tasks may or may not have to be accomplished for 

each shot. It is the responsibility of the disposal team leader to ensure that all tasks are 

performed. 

1. Contact local police, fire department, and Federal Aviation Administration 

(FAA), as required; 

2. Contact hospital/emergency response personnel; 

3. 

4. 

5. 

6. 

7. Check continuity of detonators; 

8. 

9. 

10. 

Secure all access roads and paths to the disposal area; 

Visually check area for any unauthorized personnel; 

Check tiring wire for continuity and shunt: 

Prepare designated area, as required; 

Designate technician to maintain custody of blasting machine or fuze igniters; 

Secure detonators in a safe location; and 

Place counter charge in desired location on OE. 

8.4 =PARING EXPLOSIVE CHA R GE FOR INJTIATION 

1. 

2. 

3. 

4. 

Ensure firing wire is shunted; 

Connect detonator to the firing wire; 

Isolate or insulate all connections; 

Prime the counter charge (place detonator in counter charge); 

-- 
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5 .  Depart to fining point and conduct head count (if using non-electric firing 

system, obtain head count, yell "Fire in the Hole" three times using bull 

horn, pull igniters and depart to designated safe area); 

Take cover; (if using electric firing system) connect firing wires to blasting 

machine and initiate charge; and 

Remain in designated safe area until the team leader announces "All Clear." 

6. 

7. 
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9.0 POST DEMOLITIQN/DISPOSAL PROCEDIJRES 

Do not approach a smoking hole or allow personnel out of the designated safe area until 

cleared to do so. The Senior UXO Supervisor will give the clear signal. 

1. 

2. 

3. Police all equipment. 

After the "All Clear" signal, check area for low orders or kickouts; 

Backfill hole as necessary; and 
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10.0 MISFIRE PROCEDURES 

A thorough check of all equipment, firing wire, and detonators will prevent most misfire 

situations. 

10.1 ELECTRIC MEFIRES 

To prevent electric misfires, require one technician to be responsible for all electrical 

wiring in the circuit. If a misfire does occw, it must be cleared with extreme caution. 

The technician that is most familiar with the circuit is the logical choice to investigate 

and correct the situation. 

1. 

2. 

3. 

4. 

5.  

6. 

Check blasting machine connections and make a second attempt to initiate 

charge; 

If unsuccessful, disconnect firing wire and connect to another blasting 

machine (if available) and attempt to initiate charge; 

If UnsuccessfuI, disconnect the firing wire from the blasting machine shunt 

and commence a 30-minute wait period; 

After the wait period has expired, a designated technician will proceed down 

range to inspect the firing system; a safety observer must watch from a 

protected area; 

Disconnect and shunt the detonator leg wires, connect a new detonator to the 

firing circuit and prime the charge without disturbing the original detonator; 

and 

Follow normal procedures for effecting initiation of the charge. 

A 
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11.0 RECORD KEEPING REQUIREMENT 

11.1 The disposal site team leader will ensure that accurate accountability of all OE 

disposed of is completed and that an inventory record of all explosives used as disposal 

charges is maintained. 

11.2 The Senior UXO Supervisor will monitor the entries in the log for completeness, 

accuracy, and compliance with mdteorological conditions. 

11.3 The disposal team leader will enter all data in the Ordnance Accountability Log. 

The quantities recovered should be equal to the quantities destroyed. An accurate 

accountability of explosives expended far disposal operations will be maintained. 

11.4 UXO subcontractor will retaih a permanent file of all disposal records, including 

permits, magazine data cards, training records, inspector reports, waste manifests, if 

applicable, and operating logs. 
. -- 

.I 
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12.0 STORAGE AND TRANSPORT OF EXPLOSIVES 

12.1 STORAGE AREA 

All explosives and detonators will be stored in approved explosive magazines located in 

a secure area, in an approved storage configuration. The proposed location of the 

magazine storage area is depicted on Figure 3-2 in Section 3 of the Parsons ES work 

plan. No explosives will be picked up prior to sunrise. All unused explosives will be 

returned to storage prior to sunset. The storage bunkers will remain double locked at all 

times. No single individual will have access to both keys. The Senior UXO Supervisor 

and a designated UXO Supervisor will retain keys within their possession. This 

procedure will ensure that two man control of all explosives is maintained. The 

contractor shall provide the storage area location in the WP and on a site map prior to 

mobilization. 

12.2 TRANSPORT 

Explosives will be transported to the disposal areas via a pickup truck or similar vehicle 

containing a first-aid kit, fire extinguisher, and non-sparking wood or vinyl lined truck 

bed; or the explosives will be placed in a wood or plastic container, 
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13.0 EMERGENCIES 

.*- 

13.1 All emergency facilities including fire support can be reached via telephone by 

dialing the numbers indicated in Appendix D, Table 5- 1 of this Work Plan. 
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d 1.0 FIELD INVESTIGATION EQUIPMENT PLAN 

1.1 The purpose of this field investigation equipment plan is to provide a 
list of equipment that will be used to complete the field investigation activities. The 
list of equipment is presented in Table 1. 

TABLE 1 
LIST OF EQUIPMENT 

Nomenclature Quantity 
~ 

Motorola HT- 1000 Radios - (UXB) 4 

Cellular Phone 1 

Field Computer 2 

Computer Printer 2 

Backhoe 1 

Tractor and Bush Hog Mower I 

Foerster FEREX (h4K 26) 1 
~~ 

Schonstedt Ord Locator (GA-52B and GA- 
72CN) 

7 

Brushcutter, gas 2 
~ 

Chain Saw 2 

All Terrainvehicle 1 

Vehicle - Pickup 4x4 1 

Vehicle - Pickup 4x2 2 

PPE Brush Clearance 4 

Demolition Kit, complete I 

Donor Explosives TBD 

Explosive Storage Magazine 3 

CADIGIS Workstation 1 

Carrier Phase GPS 2 

Surveyor's Kit 1 

Fax Machine 1 

Office Trailer I 

Office trailer phone/answering machine 1 
Geonics EM-6 1 2 
Motorola SP-50 Radio - (Parsons ES) 4 

G- 1 
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1.0 ENVIRONMENTAL RESOURCES PROTECTION PLAN 

--. 

This Environmental Resources Protection Plan (EFWP) has been prepared as 
requested in the Statement Of Work (SOW) for the Engineering Design at Ordnance 
Operable Unit 6 (OOU6) at the former Camp Croft Army Training Facility (CCATF), 
Spartanburg, South Carolina. The purpose of the ERPP is to ensure compliance with the 
National Environmental Policy Act (NEPA) and Army Regulation (AR) 200-2 such that 
proposed activities at the site avoid or minimize potentia9 adverse environmental impacts. 

1.1 FIELD ACTIVITIES INVOLVING ENVIRONMENTAL 
RESOURCES 

The Engineering Design site characterization field investigation is designed to 
identi@ and remove/dispose ordnance, including fiagments, within the boundaries of the 
OOU6 sampling site. The current plan includes detailed field investigations at areas of 
potential impact where public activities may OCCUT, and where sensitive natural and 
historic environments may exist. 

1.1.1 VEGETATIVE SPECIES REMOVAL 

1.1.1.1 The Engineering Design field investigation will include brush clearing 
involving perennial species (3 inches in diameter or smaller). This action is required to 
operate and maneuver field equipment which will be used to conduct geophysical 
surveys. Specific field sampling sites will be reviewed with the State Historic 
Preservation Officer (SHPO) to ensure that critical habitat and known cultural resources 
are avoided. A botanist andor biologist familiar with the species found in Croft State 
Park will be onsite for two days to assist in the identification of protected species prior to 
commencement of any brush clearing. 

1.1.1.2 If any larger specimens (trees) are determined to impact the investigation, 
Parsons ES will advise CEHNC and CESAC. No further site action will be taken without 
full coordination and approval of CEHNC and CESAC. 

1.1.2 SOIL DISPLACEMENT 

1.1.2.1 During ordnance removal activities, soil may be displaced by intrusive 
excavation of small areas (typically 2-ft by 2-ft or less). 

1.1.2.2 This Work Plan will be reviewed by the South Carolina SHPO prior to 
conducting any intrusive excavation procedures at OOU6. Where request is made by the 
agency, an agency official will be allowed to visit sampling sites with the field 
investigation team, and to indicate where excavation may not be permitted without prior 
agency approval. Any sites identified as potential preservation sites will be staked in the 
field and alternative sampling sites will be investigated in the immediate area under the 
same property ownership. I f  alternative sampling sites cannot be located by this method, 

H- 1 
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coordination with the SHPO will be completed to determine conditions under which 
intrusive excavation can be completed. 

s 

1.1.2.3 All excavations will be restored 'by bacMilling with the displaced soil. 
Each site will be regraded to its former condition so that local drainage is not modified. 
Backfilling and regrading will be accomplished manually with shovels and rakes. 

1.1.3 STREAMBED SEDIMENT DISTURBANCE 

Sampling activities will not be performed in streambeds or stream banks. 

1.2 KNOWN SENSITIVE ENVIRONMENTAL RESOURCES 

Numerous streams, ponds, wetlands, and bottomland hardwood forests occur 
throughout the site. Preservation of these communities will be accomplished by avoiding 
intrusive assessment methods. 

1.2.1 ENDANGERED ANIMAL SPECIES 

Wildlife species of concern known to occur or having potential for occurrence at or 
near the site are presented in Table G-1 . These data reflect the most recent United States 
Fish and Wildlife Service (USFWS) listing. Species listings for Spartanburg County and 
the state are included in Attachment A. Both lists were confirmed current by the Natural 
Heritage Program coordinator for South Carolina on September 14,1994. 

1.2.2 ENDANGERED PLANT HABITAT 

Plant species of concern known to occur or having potential for occurrence at or near 
the site are presented in Table G-2. These data reflect the most recent USFWS listing. 
Species listings for Spartanburg County and the state are included in Attachment A. Both 
lists were confirmed current by the Natural Heritage Program coordinator for South 
Carolina. Verification of the lists was performed verbally during a phone conversation on 
September 14, 1994. Jdelianthus l a e v a  and Carea gracilescens are mentioned in the 
Croft State Park Management Plan as confirmed sightings and are listed in the plan as 
threatened or endangered. Jdeliantk is listed on the Spartanburg County list 
provided by Natural Heritage, but its legal status i s  undetermined. Carex gracilescens is 
not currently on the county list, but it is on the current state list; however, its status is 
undetermined. Currently, federal, state, and county lists do not qualify Carex 
gracilesceu as threatened or endangered. Neither of these two species appeared on the 
USFWS lists. 

1.2.3 ARCHAEOLOGICAL RESOURCES 

Y" 

Information provided in the Croft State Park Management Plan (South Carolina 
Department of Parks, Recreation, and Tourism, Division of State Parks, 1989) provides 
detailed accounts of the archaeological resources present throughout the CCTAF. 
Homesites, foundations, road and agricultural remnants, artifacts, and natural history 
landmarks of historical significance can be found in abundance. Sampling activities will 
not be conducted in known or suspected archaeological sites. 

1\7304 14\wp\WP-APPH.WW6 
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Table €I-1. Endangered and Threatened Wildlife (50 CFR 17.11 & 17.12, July 15,1991) 

Bat, gray 

I Species 

Myotis grisescens 

Cougar, eastern I Felis cornlor couguar 

I I  

Eastern North America E 

Historic Range 

Southeastern US 

c 
Woodpecker, ivory-billed Campephilus principalis USA (southeastern) E 

Woodpecker, red-cockaded Picoides (=Dendrocopos) borealis USA (southeastern) E 

Alligator, american Alligator mississippiensis southeastern USA E 

Snake, eastern indigo Drymarchon corais couperi USA (SC) T 

I I ~~ -1 I I 

Tortoise, gopher Gopherus polphemus 

Panther, Florida Felis concolor coryi 
I 

USA (SC) 

USA (LA & AR east to SC & FL) E 1 

T 

Beetle, American burying 

Treefrog, pine barrens 

(=Giant carrion beetle) 
Nicrophorus americanus USA (Eastern states south to FLJ E 

Hyla andersonii USA (FL, AL, NC, SC) E 
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Table H-2. Endangered and Threatened Plants (50 CF'R 17.11 & 17.12, July 15,1991) 

Rough-leaved loosestrife 

Mountain sweet pitcher-plant 

Species 

Lysimachia asperulaefolia USA (NC, SC) E 

Sarracenia rubra ssp. jonesii USA (NC, SC) E 

Historic Range 

I I Common name Scientific name I 
Bunched arrowhead Sagittaria fasciculata USA (NC, SC) E 

Michaux's sumac Rhus michauxii USA (NC, SC, GA) E 

I Canby's dropwort I Oxypoliscanbyi I USA (MD, SC. NC) I E  

I Harperella I Ptilimniumalodosum I USA (AL, GA, SC, NC) I E 
I Dwarf-flowered hatleaf I Hexastylis naniflora I USA(NC,SC) 

I Schweinitz's sunflower I Helianthus schweintzii 1 USA (NC, SC) 
Black-spored quillwort Isoetes malanospora USA (GA, SC) E 

Pondberry Lindera melissifolia USA (AL, FL, NC, SC) T 

I swamppink I Helonias bdlata I USA (GA, MD, NC, SC) I T 
Relict trillium Trillium reliquum USA (AL, GA, SC) E 

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

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

Source: ESE, 1996, 
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1.3 POTENTIAL ENVIRONMENTAL RESOURCE IMPACTS 
The primary potential environmental resources impacts of the OOU6 site 

characterization field investigation will result from limited vegetative clearing and 
ordnance excavation activities. Procedures outlined in this plan will be strictly followed 
to avoid violation of any federal, state, or local environmental statutes or regulations, or 
unnecessary disturbance of natural habitats. 

1.4 REQUIRED MITIGATION PROCEDURES 
Field investigation activities at OOU6 have been developed to avoid impacts to 

sensitive resources. For this reason, extensive mitigation is not anticipated. However, 
the following general mitigation procedures will be followed during all field activities: 

1. 

2. 

3. 

4. 

5. 

Impacts to sensitive species will be minimized during the field investigation 
activities by avoiding known or suspected sensitive wildlife habitats identified 
during the previous CCATF Environmental Assessment (EA) effort and the 
proposed site visit by the Parsons ES biologist. 

Areas that receive brush clearing treatment will be allowed to revegetate 
naturally after field survey activities are completed. Ordnance excavation 
activities will not disturb local drainage patterns. 

Wetland impacts will be minimized by avoiding work in mapped wetlands and 
wetlands identified during the grid selection process. 

Key field team members (for example, the Parsons ES Site Manager and 
biologist) will request applicable information from Croft State Park biologists 
prior to initiating this study to receive guidance regarding environmental 
resources to be protected. 

If major mitigation is required, it will be accomplished by CEHNC and US 
Army Corps of Engineers, Charleston District. 
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1.0 REGULATORY COMPLIANCE PLAN 

1.1 INTRODUCTION 

1.1.1 This Regulatory Compliance Plan (RCP) is prepared in accordance 
with Army Regulation (AR) 200-2. The purpose of this RCP is to establish 
procedures for avoiding, minimizing, and mitigating potential impacts to 
environmental and cultural resources at OOU6 during UXO field survey and removal 
activities. 

1.1.2 OOU6 is located within the boundaries of former Camp Croft, but 
outside Croft State Park. It is situated off of Mimosa Lake Road and is adjacent to 
the south of U.S. Highway 176 Bypass. OOU6 contains an area of 397.80 acres, as 
per the Division of Tract ‘A’ “Whitestone Tract” boundary survey map, dated January 
24, 1994. The property is privately owned and is used for agricultural and industrial 
purposes including tree planting and industrial landfills. Existing development at 
OOU6 include a site operation building, landfills, compost area, pine farms, several 
access roads, and several clearings. 

1.2 FEDERAL REGULATIONS 
Specifically, the activities of this project are conducted in accordance 

with the DERP Formerly Used Defense Site (FUDS) program and Section 104 of the 
CERCLA. Under these regulations, the Secretary of Defense is authorized to conduct 
response actions at sites which were contaminated while under the jurisdiction of the 
Department of Defense (DoD) or its predecessor agencies. The Secretary of the 
Army, acting through the Corps of Engineers, acts as the DoD executive agent for the 
cleanup of sites which were contaminated while under the jurisdiction of DoD, but 
which subsequently have been transferred out of DoD control. 

1.2.1 

1.2.2 Because this project falls under CERCLA federal, state and local 
permits are not reported for actions at this site. This exemption is found in the 
National Contingency Plan, Paragraph 300.400(e). Nevertheless, every effort will be 
made to comply with the intent of all applicable federal, state, and local permit 
requirements. This RCP has been prepared to list other Applicable or Relevant and 
Appropriate Requirements (ARARs) which may have an impact on the project. 

1.2.3 Formerly Used Defense Site Program. A FUDS is real property that 
was formerly owned by, leased by, possessed by, or otherwise under the operational 
control of the Secretary of Defense or other military components that predate the 
DoD. Accordingly, FUDS sites are either areas where real property accountability 
previously rested with DoD irrespective of current ownership or current responsibility 
for accountability within the federal government; areas previously used by DoD 
components under lease or other agreements; or areas previously occupied by DoD 
components over which significant control was exercised without the benefit of a 
formal real estate instrument or other agreements. The fact that this site is open to the 
public led to an exception to ownership eligibility requirements for DERP-FUDS due 
to eminent danger from OE contamination. Currently, several parcels of land within 
OOU6 are privately owned. 

1-1 
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1.2.4 For a site to be listed as a FUDS, the Department of the Army must 
undertake a two step process. First, a Findings and Determination of Eligibility Study 
(FDES) is performed. This study entails extensive research of historical real estate 
deeds and documents to determine if the site was owned, leased, or used by the DoD. 
Second, an Inventory Project Report (INPR), which is similar to a preliminary 
assessment, must be completed. This report identifies the potential hazards that may 
be present at the site as a result of past DoD activities. 

1.3 SITE CHARACTERIZATION 
The majority of land that made up the site has been established in 

timber with dense underbrush. Several varieties of hardwood and pines are the most 
prominent trees in the area. Wetlands are present at the site and in adjoining areas. 
Several small parcels of land have been cleared and used for agricultural purposes. 
The following is a summary of site characterizations o f  OOU6 based on previous 
investigations for CEHNC and the ASR. 

1.3.1 

1.3.2 Topography. The topography is highly variable at the site. 

1.3.3 Hydrology/Wetlands. (See Appendix H) 

1.3.4 Vegetation. (See Appendix H) 

13.5 Threatened and Endangered Species. (See Appendix H) 

1.3.6 Cultural Resources. (See Appendix H) -- 
1.3.7 Underground Utilities. OOU6 may have underground utilities located 

near the operation building on the site. As a result, the utility companies will be 
contacted and worked with closely throughout the project to ensure that subsurface 
utilities are not inadvertently damaged during the investigation. 

1.3.8 Land Resources Management. All activities associated with this 
project will be conducted in a manner to minimize any impact to the existing area. In 
particular, damage to trees, shrubs, and the native wildlife habitat will be minimized 
to the greatest extent possible. Areas that have been impacted by the project will be 
restored, to every extent practicable, to the previously existing condition at the 
completion ofthe project. 

1.3.9 Water Resources Protection. All project activities will be conducted in 
a manner to prevent discharge of any groundwater contaminants. All OELIXO that 
are recovered will be placed in a temporary holding magazine on site to eliminate 
contamination of soils from surface run-off during rainy periods. 

1.3.10 Soil Erosion and Sediment/Siltration Control. All soil removal will be 
placed in the vicinity and once actions are complete, the soil will be returned to the 
area from which it came. If needed, fabric silt fencing will be installed to adequately 
control erosion problems. If necessary, diversion dikes and ditches will be installed 
and regarding conducted to control sediment migration. The area of soil exposed at 
any given time during soil disturbance will be kept to a minimum. The spoils pile 
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I. 
will be covered with plasticltarp to minimize any soil run-off. Reseeding will be 
initiated as soon as possible to minimize erosion potential. 

1.4 FIELD ACTIVITIES AND POTENTIAL ENVIRONMENTAL IMPACTS 
Areas to be Surveyed. The survey activities will take place within 

OOU6 as detailed in previous sections of the work plan. Based on data from the 
ASR, TCRA, and EElCA investigations, 300 specific sampling grids will be 
investigated. These sample areas will be dispersed systematically throughout the 
area. The methodology and sample locations are outlined in Section 3 of this Work 
Plan. Each sampling location grid will generally be 50’x 50’. 

1.4.1 

1.4.2 Geophysical Survey Activities. All of the established survey grids will 
be subject to non-intrusive geophysical surveys to detect subsurface UXO. The EM- 
61 will be utilized for the geophysical survey. To ensure effective survey coverage, 
brush clearing will be necessary for grids that are densely vegetated with shrubs. 
Brush clearing will be limited to clearing of undergrowth and selective pruning to 
minimize potential impacts to the site vegetation. 

1.4.3 Intrusive Investigation. As detailed in previous sections of the work 
plan, results of the geophysical survey will be evaluated to identifjl geophysical 
anomalies that will be subject to intrusive investigation. Intrusive investigations will 
involve selective manual excavation to a depth no greater than four feet for detection 
of subsurface UXO. To the extent possible, disturbance to vegetation will be avoided 
during the intrusive investigations. If disturbance to vegetation is unavoidable, 
attempts will be made to remove vegetation with the root system in tact. Any 
disturbed areas will be restored to original grade and contour and, where possible, the 
existing ground cover will be replaced. 

1.4.4 UXO Detonation. Positively identified UXO will be detonated in- 
place at the site. Detonation effort will be performed in a manner that minimizes 
potential impact to the environment. 
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PARSONS ENGINEERING SCIENCE, INC. 

Biographical Data 

ROBERT A. MENKE 
Program ManagerBenior Project Manager 

EXPERIENCE SUMMARY 
Over twenty-four years experience in program/project management, and facilities operations related 

to pollution controls, pollution prevention, ordnance removal, industrial plant upgrades, and design and 
construction of environmental protection facilities. Responsibilities on these multi-million dollar, multi- 
facility projects include: program administration; supervision of project managers; execution of program 
plans involving design, specifications, construction; and operations and maintenance. 

EXPERIENCE RECORD 
October 1988 
Date 

Parsons Engineering Science. Program DirectorlDepartment Manager (1993 - Date). 

Program Director for the Navy's Implementation of Pollution Prevention Technologies. 
Manages all aspects of the contractual administrative requirements on multi-task 30 million 
contract as well as ensures Navy's satisfaction with Parsons ES's deliverables. This work 
includes work at any Naval installation and includes work on the Navy's Environmental 
Leadership Program installations. Tasks included field assessment, data reduction, 
opportunity evaluations, economic assessments, priority developments, design procurement 
installation, construction, acceptance and training. 

Project Manager. Responsible for the U.S. Army Corps of Engineers, Huntsville Center 
(CEHNC) OEW Investigation, Evaluation, and Prioritization and EE/CA projects, Le., Fort 
Monroe, Virginia, and Camp Simms, Washington, D.C. Responsible for all CEHNC, Army 
and client interface. Also responsible for all administrative requirements including cost 
schedule, reports, subcontracts and quality control for all deliverables on the project. These 
projects include geophysical surveys, geophysical information system development, intrusive 
investigations, and risk and cost assessments. 

Project Manager for the U.S. Army Hunstville (CEHNC) Engineering Evaluation and Cost 
Analysis @E/CA) project at Duck, North Carolina. Responsible for providing direct support 
to the Program Manager and for coordinating all elements of the project including 
management; reviewing project objectives and background information; preparation of the 
scoping documents and technical reports; coordination of subcontract services; providing input 
from the Duck project into CEHNC's GIs Knowledgebase; coordinating and organizing field 
work; assuring that project health and safety requirements are fulfilled; interfacing with local 
officials (Waterways Experiment Station-Field Research Facility Staff), COE Public Affairs 
Officer (COE Wilmington), and the CEHNC PM and project Safety Officer (COE Huntsville); 
and assisting in public/media presentation. 

Project Manager for the U.S. Army Corps of Engineers, Huntsville Center (CEHNC) GIs 
Knowledgebase delivery order. Responsible for the administration and execution of the 
project, which included field testing and technical peer review. 

Program ManagerlProject Manager for the subcontractor on the Model Cleanup Project for 
Kaho'olawe Island, Hawaii. Responsible for all project data collection, subsurface anomaly 
data collection and investigation, data analysis and intrusive investigation recommendations. 
Final products included maps of all anomalies integrated into the Intergraph GIs with all data 



PARSONS ENGINEERING SCIENCE, INC. 

ROBERT A. MENKE 
Program Manager/Senior Project Manager 

October 1985 
October 1988 

October 1981 
October 1985 

July 1972 
October 1981 

in the Microsoft access database. Responsible for all management, schedules, cost and 
production to ensure project stayed on schedule with extremely tight deadlines. 

Program Director for Naval Supply Systems Command’s “Hazardous Material Control and 
Pollution Prevention Programs” subcontract. Manages all aspects of the contractual 
administrative requirements on multi-task contract as well as ensures Navy’s satisfaction with 
Parsons ES’s deliverables. 

Project Manager responsible for the administration and execution of Pollution Prevention 
Plcvls for the Navy. The project scope includes preparing generic scopes of work and 
prototyping and refining standard operating procedures for Navy’s Pollution Prevention 
Program. 11 also includes conducting two pollution prevention evaluations for one Naval 
Station on the East Coast and one on the West Coast. The evaluations include field 
assessment, data reduction, opportunity evaluations, economic assessments, and priority 
developments. 

Project Manager (1991-1995). Project Manager for the engineering study for the expansion 
of the Lower Potomac Pollution Control Plant (LPPCP) beyond 54 mgd. Mr. Menke provided 
administrative guidance and direction which enabled this project to be delivered to the client 
on schedule and under budget. Mr. Menke also provided technical input as the study moved 
from the water quality analyses and biomonitoring phase into the treatment process 
alternatives evaluation, the preliminary engineering design, and the environmental 
assessment, This process selection was an enhanced nitrification process with alkalinity and 
energy recovery to enable the LPXP to meet an anticipated ammonia limit in the effluent of 1 

Manager, Operations Services (1988- 199 1). Responsible for Operations activities for $100 
million upgrade and expansion of Lower Potomac Pollution Control Plant to 54 mgd. 
Managed construction/operation interface to coordinate the contractor’s work on existing 
facilities and maintain plant operations and permit compliance. Conducted equipment startup 
and performance testing, develops interim operating procedures, coordinated contractor 
vendor training. Conducted overall technical and administrative tasks associated with facility 
start-up, troubleshooting, O&M manuals, budgets, staffing, and constructibility reviews. 

Maryland Environmental Service, Annapolis. Maryland. Chief of Operations and 
Maintenance. Responsible for the Operations and h4aintenance of over 120 Water and 
Wastewater Treatment Plants in the State of Maryland. Facilities were located in small towns, 
state parks, state prisons, state hospitals, etc. Overall responsibility included budget and 
contractual contact with all clients (town and county councils), and conducting public 
hearings. Supervised support staff in the fields of operations. mechanical, electrical and 
instrumentation maintenance, laboratory analyses, and sludge management (including land 
application, composting, and incineration). 

U.S. Navy, Naval Facilities Engineering Command, Washington, District of Columbia. 
Project Manager. Provided technical and project management services on numerous 
environmental projects on military installations in the Maryland, Virginia and D.C. area. 
These projects included sanitary and industrial wastewater treatment as well as 
designlconstruction of several other types of environmental protection facilities. 

Washington Suburban Sanitary Commission, Hyattsville, Maryland. Project Manager and 
Plant Superintendent. Responsible for major projects in the Washington, D.C. area 
including Project Manager of a major upgrading of the 400 mgd Potomac Water Filtration 
Plant. Plant Superintendent of the 30 mgd Piscataway AWT Plant and the 5 mgd Piscataway 
AWT Model Plant. Wastawater process expertise included activated sludge, nitrification, 
filtration, carbon adsorption, lime precipitation. mineral addition for phosphorus removal, 

m d .  
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gravity and flotation thickening, anaerobic and aerobic digestion, and incineration. 

EDUCATION 
B.S., CiviVSanitary Engineering, June 1972, University of Maryland, College Park, Maryland 

PROFESSIONAL AFFILIATIONS 

Registered Professional Engineer (Virginia 1979, No. 011502; Maryland 1982, No. 12794) 
Former Member State of Maryland Board of Waterworks and Waste Systems Operators (Chairman - 

Water Environment Federation 
Regulations Committee) 

PUBLICATIONS 
“Start-up and Operation of Dewatered Sludge Screw Conveyors and High Pressure Cake Pumps,” FL 

“Start-up and Operation of a Dewatered Sludge Receiving Storage and Transfer Facility,” VA WPCF 

“Operations and Maintenance Manuals, Not Just a Door Stop,” VA WPCF Conference, 1989. 
“Coordinate Plant Start-ups Early,” Water and Waste Engineering Magazine, June 1980 (coauthor). 
“Results of In-Vessel Pilot Composting,” Proceedings, National Conference on Municipal and Industrial 

“Operational Results for the Piscataway Model 5 AWT Plant,” EPA Publication 600/2/-78-172,1978 

“Design Guidelines for Sewerage Facilities” Member Technical Panel Technical Publication State of 

WPCF, 1992. 

Conference, 199 1. 

Sludge Composting, 1980 (coauthor). 

(coauthor). 

Maryland, 1978. 



PARSONS ENGINEERING SCIENCE, INC, 

Biographical Data 

ROBERT L. THOEM 

Civil/Environmental Engineer 

EXPERIENCE SUMMARY 

Extensive management, planning, study and design experience during 32 years of professional practice. 
Considerable experience directing large, multidiscipline project teams. Specialized experience in studies and 
preliminary designs for water, wastewater, sludge, solid waste, and hazardous waste projects throughout the 
U.S. and overseas. 

EXPERIENCE RECORD 

1983-Date Parsons Engineering Science, Inc. Senior Program Director (1995-Date). Responsible for 
managing large programs that involve multiple offices within Parsons ES and for providing 
guidance/training to other Program/Project Managers. 

Office Director of Operations/Group Manager (1988-1995). Direction of a multidiscipline 
staff responsible for hazardous waste, hydrogeology, hydrology, industrial and municipal waste 
process, wastewater operation and maintenance, thermal process, regulatory permitting, 
industrial hygiene, geochemistry, and other environmental projects for industrial, military, and 
governmental clients. 

Department Manager (1986-1988). Supervised a staff of engheers responsible for conducting 
hazardous waste preliminary assessments (PA), site inspections (SI), remedial investigations 
(RI), feasibility studies (FS), and remedial designs (RD) for active industrial facilities, inactive 
disposal sites (PRP groups) and military installations. Responsible for corporatewide 
coordination of a multimillion dollar contract for hazardous waste cleanup projects at 14 
military facilities throughout the U.S. 

Section Manager (1985-1986). Responsible for supervising engineers involved with 
management of hazardous waste PA/SI/RI/FS/RD projects for industrial and military 
clients. 

Senior Project Manager (1983-Date). Project Manager for a multimillion dollar 10-year 
remedial oversight program aimed at PCB and other contaminant cleanup at compressor sites 
along an interstate gas pipeline. Also, responsible for managing a variety of environmental 
projects including RI/FS/RD of 11 hazardous waste and 21 underground tank sites at a U.S. 
Air Force base; hazardous waste audits/preliminary assessments (IRP) at 28 U.S. Air Force 
installations to identify the potential migration of contaminants resulting from past disposal 
practices; plans and specifications for extracting and treating contaminated groundwater at two 
industrial plants; plans and specifications for removing underground storage tanks (UST) and 
pipelines; evaluation of alternatives for excavating, transporting, storing and preprocessing 
landfiied hazardous wastes before incineration; hazardous waste site investigations and 
remedial programs at five industrial sites, including a national priorities list (NPL) site; 
preliminary engineering evaluations for upgrading and expanding a municipal advanced 
wastewater treatment plant (nitrification, phosphorus removal, filtration) to 54 mgd; solid 
waste collection, disposal and resource recovery at a U.S. Army post; regulatory audits at two 
NASA facilities; cost study for allocating financial responsibilities among major users of a 
wastewater treatment plant; and a land use plan and site prospectus for two industries. 

Stanley Consultants, Inc., Muscatine, Iowa and Atlanta, Georgia. Operations Group Head 
and Branch Oflice Manager (1982-1983). Directed multidiscipline staff responsible for 
planning and design of steam generation, utilities, bridge, water and wastewater, solid waste 

1966-1983 
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a d  resource recovery, water resources, site development and recreational projects for 
industrial, domestic, and foreign government clients. Administered branch office support 
activities. 

Associate Chief Environmental Engineer (1980-1983). Corporatewide quality assurance 
responsibilities on environmental engineering planning projects. 

Resource Management Department Head (1976-1982). Responsible for multidiscipline staff 
engaged in planning and design of water and wastewater systems, solid waste and resource 
recovery, water resources, bridge, site development, and recreational projects for industrial, 
domestic, and foreign governmental clients, 

Environmental Engineering Department Head (1973-1976). Supervised staff involved in 
studies of water and wastewater systems, solid waste and resource recovery programs, and 
water resources projects for industry and government. 

Project Manager and Project Engineer (19664983). Responsible for managing environmental 
studies and preparing reports for over 25 industrial projects, 25 city and county projects, 10 
regional (multicounty) plannbg/operating agency projects, 5 state agency projects, 10 projects 
for federal agencies, and 5 projects for €oreign governments. Typical projects included 
industrial service water, recirculation and waste treatment systems (to 47,000 gpm); water 
supply, treatment, storage, pumping, and distribution using computer modeling (to 32 mgd); 
high-pressure water transmission lines (to &-inch diameter); wastewater collection and 
treatment (plants to 120 mgd); wastewater sludge processing and disposal systems (including 
4.50 dry tpd at 290 mgd plant); solid waste collection, disposal and energy/resource recovery 
systems (to 4500 tpd); environmental audits and assessments (including a $1.7 billion 
wastewater system); areawide water quality management plans (point sources, nonpoint 
sources, institutional/hancial); statewide programs for waste load allocations, sludge disposal 
guidelines and solid waste resource recovery; and storm drainage systems. Industries included 
iron and steel, coke, distillery, tannery, poultry, meat, automotive, forging, plating, paper, 
plastic and aluminum operations. Municipal study area populations ranged from 1,400 to 
9,000,000. 

'US. Public Health Servke, New York, New York. Chief, Water Resources Section (1964- 
1965). Supervised preparation of regional water supply and pollution control reports. 

Staff Engineer, Construction Grants Section (1962-1964). Technical and administrative 
management of grants for municipal wastewater facilities. 

1962-2965 

EDUCATION 

B.S., Civil Engineering, 1962, Iowa State University, Ames, Iowa 
M.S., Sanitary Engineering, 1967, Rutgers University, New Brunswick, New Jersey 

PROFESSIONAL &FILIATIONS 

Registered Professional Engineer (Alabama 1974, No. 10580; Georgia 1976, No. 10391; Illinois 1974, No. 
62-32684; South Carolina 1982, No. 9178) 

American Academy of Environmental pngineers (Diplomate) 
American Society of Civil Engineers (Fellow) 
National Society of Professional Enginhers 
Water Environment Federation 
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HONORARY AFFILIATIONS 

Who's Who in Engineering 
Who's who in the South and Southwest 
U. S. Public Health Service Traineeship 

PAPER9 AND mLICATIONS 

"Analysis of Dissolved Oxygen and the Application of Artificial Aeration in the Upper Passaic River," M.S. 
Thesis, Rutgers University, January 1967. 

"Solid Waste System Cost Evaluation and Financing," presented at the Eleventh Annual Water Resources 
and Design Conference, Iowa State University, February 1973 (coauthor L. J. Larson). 

"Financing Sanitary Landfiis," Iowa Municipalities, September 1973. 

Discussion of "Basic Data for Solid Waste Pilot Study," ASCE Journal of the Environmental Engineering 
Division, October 1973. 

"Sludge Handling and Disposal Comparisons in the Minneapolis-St. Paul Area," presented at the ASCE 
Environmental Engineering Division National Specialty Conference, July 1974. 

"Planning Solid Waste Management for an Urban County," Public Works, November 1974 (coauthor L. J. 
Larson). 

"Project Cost Evaluation Using Probability Concepts," Consulting Engineer, November 1974 (coauthor K. A. 
Smith). 

"Using Probability Concepts for Project Cost Evaluation," Modern Governrnent/National Development, 
January-February 1978 (coauthor K. A. Smith). 

"New Potable Water Supply for Jordan," presented at the Fiftieth Annual Georgia Water and Pollution 
Control Association Conference, August 1981. 

"New Potable Water Supply for Jordan," presented at the ASCE Water Resource Planning and Management 
Division National Specialty Conference, March 1983 (coauthors L. L. Pruitt and R. F. Haskins). 

"Jordan Meets Water Supply Challenges," presented at the AWWA Annual National Conference, June 1983 
(coauthor L. L. Pruitt). 

"Steel Pipeline Provides New Water Supply for Jordan," presented at the ASCE Specialty Conference on 
Pipelines in Adverse Environments 11, November 1983 (coauthors C. L. Meyer and M. C. Boner). 

"Jordan Meets Water Supply Challenges," Journal of the American Water Worh Association, June 1984 
(coauthor L. L. Pruitt). 
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Biographical Data 

KENNETH J. STOCKWELL 

Environmental Engineer 

EXPERIENCE SUMMARY 

Extensive experience in planning, managing, conducting, and directing projects involving hazardous waste 
management and site remediations under both CERCLA and RCRA requirements. Technical direction and 
project management experience includes remedial investigations, feasibility studies, and remedial designs 
under CERCLA and facility investigations and corrective measure studies under RCRA. Provides advice and 
support to clients on regulatory compliance issues and technology reviews. Other experience has included 
facility and property assessments for potential environmental liabilities, requiring in-depth knowledge of 
technical issues, regulatory requirements and responsible professional judgment. 

EXPERIENCE RECORD 

1985-Date Parsons Engineering Science, Inc. Manager, Hazardous Waste Engineering Department 
(1988-Date). Responsibilities include technical direction, program management, project 
management, and staff development. Provides program management for large, multitask 
programs in both the government and private sector, Responsibilities include overall quality 
assurance, consistency in performance, technical guidance, administrative coordination and cost 
management. Provides senior project management and technical review, support and guidance 
to staff engineers and scientists involved in remedial designs and investigations and assessments 
of environmental impacts from hazardous waste management practices. Responsibilities also 
include review and familiarity with current evolving regulations applicable to hazardous waste 
management, particularly in determining regulations and requirements applicable to hazardous 
waste remediation. Specific project experience (198s-Date) has included the following: 

Technical Director for hazardous waste site characterizations and remedial alternative 
assessments under both CERCLA and RCRA. Activities include support to project managers in 
project scooping, planing and implementation and review of project deliverables. Provides 
technical support to project managers and clients for project regulatory reviews and meetings. 

Project Manager for a remedial design at a National Priorities List site in Florida. The 
remedial action involves biological treatment of PCP and PNA contaminated soils and sludges. 
Project activities included preparation of the remedial design plans as well as plans for interim 
site maintenance and additional site characterization. Preparation of contractor solicitation 
documents, bid review and contractor selection. This project was conducted for an industrial 
potentially responsible party (PRP) group. 

Project Manager for a remedial design at a National Priorities List site in Ohio. This 
remediation involved on-site incineration of RCRA, TSCA, and hazardous wastes under 
CERCLNSARA regulations and procedures. The site also included dioxin contamination as 
well as asbestos. Unique aspects included handling all the various type wastes, addressing land 
disposal delisting requirements for ash, and destruction and decontamination of dioxin and 
asbestos contaminated structures, including boilers and a brick stack. Plans for sampling, 
quality assurance, health and safety, contingencies, operations, security, and regulatory 
compliance were prepared, as well as performance specifications and drawings. This project 
was conducted for an industrial potentially responsible party (PW) group. 

Project Manager for remedial investigations and feasibility studies at four hazardous waste 
sites on the National Priorities List. Clients have included both potentially responsible party 
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1983- 

1981- 

1976- 

(FRP) groups and federal agencies (DOD). 

Support responsibilities included liaison between the client, the USEPA and applicable state 
agencies during preparation of remedial investigation plans, implementation of the studies and 
selection of remediation under the requirements of CERCLA and SARA. Directly responsible 
for staffmg, coordinating and conducting field investigations and preparing remedial 
investigation reports and feasibility studies. Site evaluations included hydrogeologic site 
assessments and preparation of public health risk assessments and contaminant transport 
evaluations. Media investigated have included groundwater, soils, sludges and surface water. 

Project Manager for numerous site investigations and remedial action plan developments 
(feasibility studies) for non-NPL hazardous waste sites. Responsibilities included support 
through Preparation of plans and implementation of field investigations. Data evaluation and 
evaluation of potentially-applicable remedial alternatives was conducted. 

Project Manager for construction oversight and start-up of a groundwater recovery and 
treatment system for the removal of jet fuel from an aquifer on a U.S. Air Force base. Project 
activities included oversight of the installation of 16 recovery wells according to specifications 
prepared by Engineering-Science and preparation of an operations and maintenance manual for 
start-up and system operation. 

Technical Support to industrial clients for evaluation of potential liabilities from acquisition or 
divestiture of real property and facilities. Support included assessment of potential 
environmental liabilities from past waste management practices, applicability of U.S. federal 
and state regulations to potential site problems and assessment of costs associated with possible 
environmental liabilities. 

Program Manager and Project Engineer responsible for administrative coordination and 
technical review for four multiple project task order hazardous waste site investigation contracts. 
Responsibilities included contract administration, implementation, and general oversight of 
multiple delivery orders. Specific activities included preparation of work plans, budgets. 
schedules and reports. 

Applied Biology, Incorporated, Decatur, Georgia. Staff Environmental Engineer. Responsible 
for providing engineering evaluation in the preparation of NEPA related studies such as 
environmental impact statements and assessments. 

Old Dominion University, Norfolk, Virginia Graduate School Research Assistant. Served as 
graduate assistant in charge of water chemistry laboratory and conducted research on chemical 
treatment of surface potable water source. 

985 

983 

981 U.S. Navy, Commissioned Officer. 

EDUCATION 

B.S., 1976, United States Naval Academy, Annapolis, Maryland 
M.E., Environmental Engineering, 1983, Old Dominion University, Norfolk, Virginia 

PROFESSIONAI, AFFILIATIONS 

Registered Professional Engineer (Georgia 1987, No. 16705) 

PAPERS AND PUBLICATIONS 

"A Comparison of the Effectiveness of EMerging In-Situ Technologies and Traditional Ex-Situ Treatment 
of Solvent Contaminated Soils", American Chemical Society. I B EC Division Symposium, October 1991 
(coauthor S. Just) 
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EXPERIENCE SUMMARY 
Extensive experience in hazardous waste studies including planning and management of CERCLA site 

investigations, remedial investigations and feasibility studies and RCRA facility investigations, corrective 
measure studies, remedial actions, engineering evaluation/cost analysis for OE investigations, and UST 
investigations. Other areas of experience include providing support in design and consauction of groundwater 
and soil remediation systems, rehabilitation, operation and maintenance and monitoring of groundwater 
recovery and treatment systems, analysis and interpretation of geophysical data, environmental assessment 
studies, geotechnical evaluation of soils, design of landfill caps, analysis of earthwork, property 
audits/assessments, preparation and review of technical reports and providing support to client on regulatory 
compliance issues. 

EXPERIENCE RECORD 
1985 - Date Parsons Engineering-Science. Section Manager (Engineering Studies) - Hazardous 

Waste Engineering and Earth Sciences Department. Responsibilities include 
providing technical direction, managerial and supervisory support, assisting in staff 
development, and furnishing engineering, geotechnical, geophysical and 
hydrogeological information on several Installation Restoration Programs (IRP) for the 
U.S. Air Force, Ordnance Explosives (OE) investigation for COE facilities and 
CERCLA/RCRA hazardous waste investigations for industrial clients. Current 
assignments include assisting in administrative coordination, consulting with state and 
federal regulatory agencies on issues that require regulatory compliance at sites under 
investigation or remediation; review of project work and sampling plans, quality 
assurance project plans, and technical reports for CERCLA and RCRA programs and 
environmental assessment studies: evaluation of natural attenuation enhancement 
technologies; preparation and review of bid packages for subcontract services (drilling, 
chemical and geotechnkal laboratory analyses, land surveying, UXO, GIs, and 
geophysical services); and managing hazardous waste remediation and OE 
investigation projects. Specific project experience include the following: 

Assistant Project Manager for a $0.5 million U.S. Army Hunstville (CEHNC) 
Engineering Evaluation and Cost Analysis (EE/CA) project at Duck, North Carolina. 
Responsible for providing direct support to the Program Manager and the Project 
Manager and for coordinating specific elements of the project including staff 
management, review of project objectives and background information, providing 
support in preparation of the scoping documents and technical reports, coordination of 
subcontract services (UXB International, S .  Cohen & Associates and QuantiTech) for 
Ordnance and Explosives (OE) work, providing input to the GIs knowledge base for 
Duck, coordinating and organizing field work including mobilization, logistics, and 
demobilization effort, organizing and supervising the field geophysical team, assuring 
that project health and safety requirements are met, interfacing with site officials 
(Waterways Experiment Station-Field Research Facility Staff), COE Public Affairs 
Officer (COE Wilmington), and the CEHNC PM and project Safety Officer (COE 
Huntsville), assisting in public presentation and ensuring that field activities are 
implemented consistent with the work plan for the project, coordinating preparation 
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and review of all project deliverables, and ensuring project tasks are completed on 
budget and on schedule. 
Deputy Program Manager for Architect-Engineer Services for environmental 
services under the Defense Environmental Restoration Program, Southern Region of 
CQNUS, for US Army Engineer Center, Huntsville, Alabama. Responsibilities 
include assisting the Program Manager in providing administrative coordination and 
technical review of multiple project task orders for Ordnance Explosive (OE) 
investigation and ordnance related HTRW investigations/studies. Delivery orders 
under program includes Duck, NC, EE/CA; Motlow, TN, EE/CA: Redstone, AL. 
HTRW; and Camp Croft OOU6 Engineering Design. 

Project Engineer for Huntsville (CEHNC) GIs Knowledge base delivery order. 
Responsible for acquisition, consolidation, and evaluation of UXO related field data 
for the Duck EE/CA project as an input to the GIs IU3 project and for furnishing 
applicable site specific information pertinent to Duck. 

Project Manager on a bioventing study aimed at determining the feasibility of 
bioventing to aid in remediating JP-5 contaminated soil at a fuel unloading facility on 
a Department of Defense facility in Marietta, Georgia. The study will assess the 
potential for supplying oxygen throughout the contaminated soil, to determine the rate 
at which microorganisms will degrade fuel when stimulated by oxygen rich soil gas, 
and to evaluate the potential for sustaining the rates of biodegradation to achieve 
regulatory standards. This study is being conducted in compliance with a consent 
order issued by the Georgia Environmental Protection Division (EPD) RCRA branch. 

Project Manager for a $0.8 million RCRA Facility Investigation and Corrective 
Measure Study (RFI/CMS) at two large hazardous waste disposal sites at a DoD 
facility in Florida. Project activities include planning, designing, coordinating and 
supervising a multidisciplinary team of environmental professionals to perfom the 
field work, evaluate and analyze field and laboratory data, determine nature and extent 
of contamination, fate and transport of contaminants detected and perform a baseline 
risk assessment for each site, The results of this study will be evaluated to determine if 
remedial action is warranted. 

Project and Site Manager on natural attenuation enhancement technology studies 
involving several pilot tests and full scale reinedial action using insitu bioventing 
technology at several petroleum hydrocarbon contaminated sites at Eglin AFB, 
Florida. Project involved; design. construction, startup and operation and 
maintenance of bioventing systems to remove VOCs in the soils. One of these units 
includes a vapor recirculation component designed to minimize emission of soil gas 
and efktively distribute oxygenated air throughout the contaminated soils - Full scale 
bioventing at one of these sites has been in operation since spring 1992 and has been 
effwtive in addressing remebation of site soil. Preliminary results from pilot tests at 
the other sites have indicated a strong potential for accomplishing remedial objectives 
using this technology. 

Project Manager for a $1.3 million multi-tasked IRP investigations at Eglin AFB, 
Florida. Project involved several CERCLA/RCRA site investigation efforts, including 
PA/SI for Herbicide orange sites to supplement information fiom previous studies and 
to gather data to evaluate poqential risks; preparation of Technical Reports to Support 
No Further Action (TDSNFA) for nine sites; preparation of a baseline risk assessment 
for a site, underground stor&e tank (UST) investigation at nine sites culminating in 
preparation of PCAR; and aq RFI investigation at a sanitary landfill to determine if a 
corrective measure study (CMS) is warranted. 
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Project Manager for rehabilitation, startup, operation and maintenance (O&M), and 
monitoring of two groundwater recovery and treatment systems for the removal of 
petroleum hydrocarbons from an aquifer at Eglin AFB, Florida. One of the treatment 
systems includes operation of an airstripper and a carbon adsorption unit. Project 
objectives included evaluation of the groundwater recovery and treatment systems for 
conformance with regulatory consent orders. To accomplish the objectives. repairs, 
modifications and upgrade of system's components, and rehabilitation of the recovery 
wells were conducted. In addition, evaluation of the capture zone for recovery wells 
and evaluation of system performance were also conducted. An operation and 
maintenance manual for startup and operation of each of the systems was prepared. 
Startup, operation and maintenance, and monitoring of the systems were conducted for 
30 months. Deliverables for this project included monthly reports for the O&M and 
monitoring efforts. Data management was accomplished using the data loading and 
formatting tools for IRPIMS data base developed by the U. S .  Air Force Center for 
Environmental Excellence (AFCEE). 

Project Manager on an environmental assessment project for a major industrial gases 
manufacturing company in South Carolina. Supervised a soil removal action and 
multi-phased environmental investigations to evaluate migration of chlorinated 
solvents in the groundwater at the site. Investigation work included a potable water 
well inventory survey for residential areas within 1 mile radius of the site, well 
construction and installation, aquifer tests, hydropunch sampling and on-site gas 
chromatography analytical work to evaluate contaminant migration rates, delineate the 
contaminant plume, and to determine if a remedial action is warranted. A site 
monitoring plan was submitted to the regulators after a detail review of results 
concluded a remedial action was not warranted. Currently, a monitoring program is 
being implemented at the site. 

Technical Director for an NFADDs/SI study. Under this project, NFADDs were 
prepared for eight sites and site investigation study was conducted for nine sites. 
Responsibilities included providing support to the project manager in project scoping, 
planning and implementation and in review of project deliverables. Also coordinated 
project activities with client. 

Technical Director for RCRA facility investigation at two sites at Eglin AFB, Florida. 
Provided technical direction in project management, including planning and 
implementation of all investigating work and coordination of entire project team. 
Played a major role in establishing dialogues between client and regulators to 
accelerate the decision making process and expedite review efforts. 

Project Manager for two U.S. Air Force IRP projects at Minneapolis, St. Paul AFR 
Minnesota; the first was a $5 million RI/FS/PPiROD work at a landfill on the 
National Priorities List and the second was a $5 million RI/FS/DD/RD work at five 
sites which included an underground tank leak site, jet fuel spill sites, and other 
suspected hazardous waste contaminated sites. Responsibilities included design, 
planning, and organization of project work, project staffing, coordination with Air 
Force, local, state and federal agencies to include permitting, execution of field 
investigation, development of remedial alternatives and report preparation. Project 
specific activities included tracking of project work progress and budget, cost 
estimating, and subcontracting. The RIPS project included preparation of a Proposed 
Plan and a Record of Decision sequel to the FS. Employed cost effective investigation 
approaches that saved client up to $25,000. 

Project Engineer on a Concept Base Development Plan project designed for the 
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reconstruction of Homestead AFB. The Plan outlines general guidelines for the 
reconstruction and future development of Homestead AFB, Florida. The Plan 
documents existing conditions of the Base and the development of three land use 
concept plans for consideration. Provided information on past and recent IRP studies 
on the Base and potential impacts to reconstruction efforts. Information provided was 
used in planning siting of new facilities and/or relocation of existing infrastructure. 

Project Manager for an environmental support and field investigation oversight work 
for a major Battery Manufacturing Company in North Carolina. Support provided 
included scientific evaluation of proposed investigation sites; review of plans, 
activities, reports; and oversight of work during execution of the field investigation. A 
property audit was also performed to evaluate potential environmental liabilities on a 
property the client was interested in purchasing. 

Technical Reviewer on Work Plans, Quality Assurance Project Plans and reports on 
Site Investigation Studies (SI) and RI/FS studies for U.S. Air Force and National 
Guard projects and on environmental studies for industrial clients. 

Technical Director on a geophysical investigation study for an industrial client in 
Georgia. The study was aimed at delineating subsurface areas consisting of 
Underground Storage Tanks for subsequent removal to comply with regulatory 
requirements. 

Project Manager for a Drum Sampling and Waste Characterization project for a 
client in the Transportation Industry in Atlanta, Georgia. Project requirements 
included preparation of a Work Plan and Health and Safety Plan. The work performed 
included drum sampling, waste characterization, evaluation of analytical data, and 
determination of waste disposal options. 

Project GeophysicistIHydrogeologist on several RIPS projects for DOD and DOE 
facilities. Geophysical work included magnetic, electromagnetic terrain conductivity 
@M-31, EM-34), electrical resistivity, borehole logging and ground Penetrating radar 
surveys. Designed, planned and performed hydrogeologic investigations involving 
design and installation of shallow groundwater monitoring wells and multiple cased 
deep wells (> 250 feet) to investigate vertical and lateral extent of contamination 
emanating ffom shallow sources, aquifer pumping tests and slug tests and analyses to 
evaluate aquifer characteristics at sites studied. 

Recra Research Inc., Buffalo, New York. Project Geophysicist. Coordinated and 
supervised geophysical field activities at over 12 hazardous waste disposal sites (New 
Ywrk State D.E.C. Superfund sites). Responsibilities included preparation of 
geophysical investigation proposals, planning, organizing, and supervising 
geophysical surveys. Also, coordinated subcontracting of geophysical services. 

Geophysical surveys conducted include seismic refraction, magnetic, electromagnetic 
terrain conductivity (EM-31 & EM-34), electrical resistivity, and borehole logging 
(Gamma, SP and Resistivity). Objectives of these surveys at sites investigated 
included delineation of wate site boundaries, subsurface stratigraphic relationship, 
characterization of site w t e s  and fill materials, and tracking of groundwater 
contaminant plumes. Performed data reduction, analyzed and interpreted acquired 
field data, and prepared technical reports of the surveys. 

Assisted in supervising installation of groundwater monitoring wells, performing 
general assessment of sites hydrogeology, mcdia sampling and evaluation of analytical 
data. evaluation of geotecbical properties of soils. and design and analysis of 
earthwork. Other assignments involved applications of statistical analyses to evaluate 

1983-2985 
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environmental data. 

Department of Geological Sciences (Geophysics Section) State University of New 
York, Buffalo. Graduate School Research Assistant. Research focused on evaluation 
of Upward and Downward Continuation analyses pertinent to enhancing resolution of 
observed magnetic anomaly fields. 

Consulted for small foreign businesses interested in state-of-the-art well drilling 
techniques, purchase and sales of drilling equipment, potential services for 
constructing surface water reservoirs and partnership in groundwater supply ventures 
and in design and analysis of earthwork. Services provided also included furnishing 
information on geophysical exploratory equipment, in particular for shallow 
subsurface mineral exploration and oil exploration work. 

1981-1983 

1979-1981 

EDUCATION 

B.S., Geological Engineering, 1980, University of Mississippi, Oxford, Mississippi 
M.A., Geology (Geophysics), 1983, State University of New York at Buffalo, Buffalo, New York 

PROFJBSIONAL AFFILIATIONS 

Registered Environmental Manager (1994, No. 7054) 
Registered Professional Geologist (Tennessee 1989, No. 1043; South Carolina 1988, No. 836) 
Licensed Geologist (North Carolina 1987, No. 645) 
Engineer-in-Training (Mississippi, 1980, No. T-2876) 
National Society of Professional Engineers 
Society of Exploration Geophysickts 
National Water Well Association 

CERTIFICATION 

OSHA's Trenching and Excavation Standard Competent Person Training. 

PAPERS AND PUBLICATIONS 

"Geophysical Interpretation of Magnetic Data from the Northeastern United States and Adjoining Part of 
Canada," research paper submitted in partial fulfillment of the requirement for Masters degree 
program, 1983. 

"Innovative Technique to Confm Presence and Migration of Free Product in a Complex S u b f a c e  
Condition," presented at the Department of Energy (DOE) Model Conference, October 1989. 

"Geophysical Sensing on a Lake to Determine Subsurface Geological Conditions and Possible Presence of 
Lead Deposit," presented at the Department of Energy (DOE) Model Conference, Qctober 1989. 

"Initial Results from a Bioventing System with Vapor Recirculation" to be presented at the Second 
International Symposium on In Situ and On-Site Bioreclamation, April 1993 (coauthors D. Downey, E. 
Staes). 

"Fuel Biodegradation Rates from a One Year Full Scale Bioventing Study for Cleanup of Petroleum 
Contaminated Soils" Superfund XIV Conference and Exhibition, HMCRI, November 1993 (coauthors D. 
Downey, Carl W. Scharfe, and Jim Williams). 
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RANDY L. ADAMS 
Civil Engineer 

EXPERIENCE SUMMARY 
Civil engineer with fifteen years of diversified management, decision making, and problem solving 

experience in the engineering and intelligence fields. Extensive background in project and personnel 
management. Five years construction and environmental engineering experience with a major oil company, 
including underground storage tank system replacement and upgrade; and environmental site assessments and 
remediation. 

EXPERIENCE RECORD 
Feb. 1993 
Date 

Parsons Engineering Science. Program Manager (1993-Date). Principal program manager 
of underground storage tank (UST) services for major oil clients. Supervise all phases of UST 
work performed by the office including UST system design; supervision of UST excavation, 
closure, and replacement; performance of site assessments; aquifer testing; remedial system 
design, installation, and operation; groundwater monitoring; and preparation of state 
reimbursement packages. Provide technical guidance and assistance to project managers on 
UST projects. Serve as the primary point of contact with clients for technical, financial, and 
scheduling aspects of all UST projects. 

Assistant Project Manager (1995-Date). Deputy project manager for the U.S. Army Corps of 
Engineers, Huntsville Center (CEHNC) Ordnance and Explosives (OE) investigation at Duck, 
North Carolina. Responsible for the coordination and scheduling of the GIs and iUX0 
subcontractors and for the scheduling and preparation of the Engineering EvaluationKost 
Analysis (EE/CA) and EE/CA Action Memorandum for the site. 

Assistant Project Manager (1995-Date). Assistant project manager for the Army’s 
Engineering Evaluation/Cost Analysis (EEKA) ordnance investigation at Camp Simms, a 
former US Army base in Washington, D.C. Responsible for the technical, budget, and 
scheduling aspects of this $1 million US Army Corps of Engineers project. Specific activities 
performed include the preparation of a work plan, health and safety plan, site investigation 
reports, and an EE/CA report for the ordnance clearance investigation of the site. 

Project Manager (1993-1995). Project manager responsible for the administration and 
execution of the EE/CA ordnance removal project at the US Army’s Spring Valley site in 
Washington, D.C. Planned, coordinated, and managed the technkal, budget, and schedule 
aspects of this $650,000 US Army Corps of Engineers project. The project included the 
preparation of a work plan, health and safety plan, site investigation reports, and an EE/CA 
document. Served as the primary point of contact with the client for all technical and 
administrative aspects of the project. Ensured that all in-house and subcontract work was 
performed on schedule, within budget, and was of high quality. 

April 1990 Mobil Oil Corporation, Reston, Virginia. Environmental Project Manager. Planned, 
Feb. 1993 coordinated, and managed environmental engineering projects at Mobil Oil’s marketing outlets 

and terminals over a three state area. Successfully managed over 115 environmental projects 
worth over $6 million, which included emergency response, site investigations, remediation, 
and monitoring. Saved company over $600,000 through competitive bidding of projects and 
streamlining internal procedures. Initiated new multi-year contract for recycling of 
contaminated soils that Will save the company millions in the coming years. Recipient of 
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May 1988 
April 1990 

Feb. 1985 
May 1988 

983 
985 

Feb. 
Feb. 

Mobil Oil's outstanding achievement award for 1990, 

Mobil Oil Corporation, Fairfax, Virginia. Construction Project Manager. Planned, 
coordinated, and managed construction projects lor Mobil Oil's Marketing Operations 
Division. Successfully completed over $17 million in construction projects over a two-year 
period. Projects included complete ground up construction, as well as modifications to 
existing facilities. All projects completed within limited dollar constraints, under strict time 
tables, and with excellent quality. Cross trained in design, layout, and estimating of 
construction projects. Developed new computized spreadsheet for estimating construction 
jobs. Initiated critical path planning and implementation of construction projects to speed up 
construction times and minimize costs. 

US Army, Arlington, Virginia. US Army hntelligence and Security Command. Plans 
Officer. Developed and coordinated the INSCOM Plan - the keystone document for the 
command's program plan. Initiated and developed planning procedures to provide resources 
for over 60 percent of the command's units. Conceived and instituted a system to integrate 
over one third of the command's units into the planning process. Managed a $150K contract 
providing computer-supported analysis to the planning process. 

US Army, Republic of Panama. Battalion Staff Intelligence Officer (1983-1985). 
Organized, directed, and coordinated all intelligence operations for an airborne infantry 
battalion. Provided all intelligence analysis for the battalion's operations. Restructured and 
redirected the day-to-day operations of the intelligence section to enhance the accuracy, 
timeliness, and responsiveness of the section to the unit. Provided briefings to the unit's 
leadership on the latest developments in the region. 

Support Platoon Leader (1982-1983). Led a support platoon for an independent intelligence 
company. -aged all the unit's maintenance and support for over 50 vehicles and over $50 
million of communications and electronic warfare equipment. Developed and implemented 
new maintenance procedures which decreased by over 65 percent of the company's equipment 
downtime. Led the unit through its first successful annual inspection in three years. 

EDUCATION 
B.S., Engineering Management, June 1981, U.S. Military Academy. West Point, New York 
Military Intelligence Officer's Advanced Course, 1985 
Mobil Construction Engineering Training Program, 1988 
Mobil Environmental Engineering Training Program, 1990 
Mobil Total Quality Management Training Program, 1992 
40-Hour OSHA Hazardous Waste Training, 1993 
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Environmental Engineer 

EXPERIENCE SUMMARY 

Experienced in the management and implementation of hazardous waste preliminary site assessments, site 
investigations, feasibility studies, and remedial actions utilizing the applicable procedures and guidelines of 
CERCLA, RCRA, USEPA, and local regulatory agencies. Experienced in the preparation and review of 
Sampliig Analysis Plans ( S A P S ) ;  including Work Plans, Health and Safety Plans, and Quality Assurance Project 
Plans (QAPPs); and technical reports including treatability study reports, site closure reports, Storm Water 
Pollution Prevention Plans (SWPPPs), Site Investigation (SI) Reports, Prelhinary Contaminant Assessment 
Reports (EARS), Feasibility Study VS) Reports, and RCRA Facility Investigation (Rn) Reports. Proficient in 
environmental sampling protocols, monitoring well installation techniques, low temperature thermal 
volatilization (L"V) operations, bioventing , and landfill degradation chemistry. 

EXPERIENCE RECORD 

1990-Date Parsons Engineering Science, Inc. Project Manager for an Jnstallation Restoration Program 
(IRP) site investigation of an active industry painting facility located within Eglin Air Force 
Base (AFB), Florida and designated as a solid waste management unit (SWMU) under part I1 
of the Base's RCRA/HSWA Permit. Directed and supervised iterative field efforts involving 
extensive area reconnaissance, monitoring well installations, and environmental sampling of 
soils, groundwater, surface water, and sediments. Low-flow groundwater sampling 
techniques were utilized to provide representative inorganic concentrations (elevated by 
excessive turbidity) following approval of USEPA Region IV and Florida Department of 
Environmental Protection (F'DEP). Developed, negotiated, and prepared subcontractor 
documents for laboratory, surveyor, and driller. Following evaluation of the analytical data, 
inclusive of contaminant fate and transport models and identification of applicable or 
relevant and appropriate requirements (ARARs), a qualitative ecological survey/evaluation 
and a quantitative public health evaluation were conducted. A technical document to support 
No Further Action was submitted to the regulators and approved. 

Project Manager for large IRP site investigation consisting of multiple monitoring well 
installations, advancement of confirmatory soil borings, and environmental sampling of 
various media at seven landfUs and two industrial shops. Directed the field efforts, selected 
and coordinated subcontractors, and interpreted analytical data. Prepared a comprehensive 
SI report and five technical documents to support No Further Action. Remedial actions were 
developed for sites where contaminant migration posed a threat to human or environmental 
receptors. Supervised preparation of an electronic data deliverable (IRPIMS). 

Project Engineer for multimillion dollar IRP Low Temperature Thermal Volatilization 
(LTTV) treatability study of approximately 75 ,OOO tons of petroleum-contaminated soils 
from 14 underground storage tank (UST) CERCLA sites at Chanute AFB, Illinois. The 
project involved mobilization of one of the largest direct-fired LTI'V units in operation with 
a feed rate of 80 to 120 tons of soil per hour. Responsible for coordinating field activities 
involving multiple subcontractors to maintain efficiency and minimize down time, providing 
guidance and oversight to the field sampling team, conducting daily briefings for the Air 
Force Base Conversion Agency (AFBCA) staff, and communication with the analytical 
laboratory. Other project activities included ambient air monitoring, innovative Sample 
collection techniques, and Level C personal protection. Task Manager for coordination and 
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preparation of a Treatability Study Evaluation Report (TSER) detailing site activities, 
describing the effectiveness of the process, and evaluating the feasibility of remediation by 
this technique at other Air Force sites. 

Project Engineer. Directed field activities for a hazardous waste removal action involving 
the excavation, management, disposal, and restoration of a CERCLA lanflill site located in 
Walker County, Georgia. hteracted with EPA on-scene coordinator during the voluntiuy 
removal of over 66,OOO cubic yards of contaminated soil and drummed chemical waste. The 
project also involved the femsval of two USTs and numerous drums from the site. 
Contaminants of concern at the site included pesticides and a variety of chemical 
manufacturing by-products. 

Project Engineer for installation of a bioventing system to remediate petroleum- 
contaminated soils at a former gasoline station site at Gunter AFB in Alabama using oxygen 
to stimulate the growth of indigenous microbes. Supervised installation of air injection and 
monitoring point wells, performed permeability tests to assess radius of influence, and 
conducted respiration tests to evaluate biological activity. 

Project Engineer for the development of a SWPPP for Robins AFB, Georgia. Conducted 
tracer dye tests to map stormwater routes, identified industrial waste discharges, collected 
discharge samples during rain events, and assisted in preparation of the fnal plan. The 
SWPPP was prepared in conformance with the regulatory compliance requirements of the 
State of Georgia's general permit for authorization IO discharge stormwater associated with 
industrial activity under the NPDES program. 

Project Engineer. Coordinated preparation of a Herbicide Orange (HO) SI Report detailing 
the status of eight known sitas where herbicide orange was either handled or disseminated at 
Eglin AFB, Florida. Responsible for data evaluation and interpretation as well as 
development of reconmenidations consistent with requirements for CERCLA sites. 
Conducted field sampling activities (including biota sampling) and identified and removed 
HO drums submerged in Base surface waters. 

Project Engineer. Responsible for development of Petroleum Contamination Assessment 
Report (EAR) for seven former UST sites at Eglin AFB, Florida, following site visits, 
personal interviews, and records search. 

Project Engineer. Prepared an RFI Report documenting the investigation of a RCRA 
permitted SWMU consisting of a closed landfill at Eglin AFB, Florida, known to have 
received various hazardous materials. Contaminants of concern included pesticides, 
herbicides, and PCBs. 

Project Engineer. Comprehensive project involvement in preparation of a multimillion 
dollar Preliminary Assessment (PA) Report to evaluate 200 potential hazardous waste sites 
ranging from drum disposal areas, landf3ls, industrial shops, HO sites, fire training areas, 
and bombing ranges at E g h  AFB, Elorida. Provided technical and Base specific support to 
the field team. Developed recommendations for elimination of sites from further 
investigations or continuatioh to the site investigation phase based on site reconnaissance 
efforts, review of pertinent raports and Base records, personnel interviews, and interpretation 
of archival aerial photographs. 

Project Engineer. Responsible for preparation of a SAP, associated scoping documents, and 
RT/lFS report for USEPA Region VI Superfund site in Ar- consisting of a sludge pit 
containing metal plating waste. Established criteria for selection of monitoring well 
locations, developed guidelines for data quality objectives, and performed subcontractor 
negotiations. Conducted environmental sampling and aquifer pump testing to characterize 
hydrologic conditions at the site. Researched and prepared a detailed FS Report for 
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remediation of both soils and groundwater at the site. 

Project Engineer responsible for coordination of an RI Report for six IRP sites including 
four landfils and two fire training areas at Chanute AFB, Illinois. Tasks included validation 
of analytical data based on HAZWRAP guidelines, evaluation of the data based on ARARs, 
and development of recommendations for remedial actions. Prepared an FS for the four 
lanaiills detailing the selection of a capping alternative. 

Project Engineer responsible for preparation of eight "No Further Action" Decision 
Documents for IRP sites investigated during a limited SI at Eglin AFB, Florida. Interpreted 
and presented data to the regulators to reflect the validity of the proposed no further action 
objective. 

University of South Florida, Tampa, Florida. Research Assistant in environmental 
engineering. Emphasis on lanai11 degradation parameters and recycliig technologies. 
Operated pilot scale landf~ll leachate recirculation cells for the State of Florida to evaluate 
waste degradation potential. Diverszed course studies included urban water and industrial 
wastewater treatment, physiochemical processes, hazardous waste treatment and 
management, fate of contaminants, and air pollution. 

Selected to represent new environmental engineering graduates at the "Municipal Solid 
Waste Landfills: Problems and Issues" workshop presented by the Center for Solid and 
Hazardous Waste Management. Actively participated in brainstorming sessions with 
regulators, consultants, l a n ~ i l l  operators, and academia. Results published in conference 
proceedings. 

1989-1990 

EDUCATION 

B.S., Industrial and Systems Engineering, 1986, Georgia Institute of Technology, Atlanta, Georgia 
M.S., Environmental Engineering, 1990, University of South Florida, Tampa, Florida 

PROFESSIONAL AFFILIATIONS 

Registered Professional Engineer (Georgia. No. 22173) 

PAPERS AND PUBLICATIONS 

"Method for Screening Right of Way for Hazardous Materials" Field Handbook on property and easement 
acquisitions for the State of Florida Department of Transportation and interactive computer database, 
November 1989 (coauthors R. J. Murphy, and R. I. Stessel). 

"Paper Waste: Reduction/Recycle/lncineration", M.S. Thesis/Project, University of South Florida, July 1990. 

"Waste Reduction/Recycle of Plastic and Paper Waste" Florida Center of Solid and Hazardous Waste, July 
1990 (coauthors R. J. Murphy, and T. Chatchupong). 

"Reduction of Polycyclic Aromatic Hydrocarbons (PAHs) from Petroleum - Contaminated Soil using 
Thermal Desorption Technology," presented at Hazardous Materials Control Resources Institute Superfund 
XVI Conference, Published in Proceedings November 1995 (coauthor H. Allen Davis) 

"Large Scale Soil Remediation Using Low Temperature Thermal Volatilization Technology at the Chanute 
Air Force Base." Published in Proceedings of Hazardous Materials Control Resources Institute Superfund 
XVI Conference, November 1995 (coauthor H. Allen Davis) 

. 
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Randy Sorenson 
Land Surveyor 

UXO Specialist 

Camp Croft 

November 22, 1996 

Sr. UXO Supervisor 

I I Bill Pursino I 
I 

Dan Knueppel 
Land Surveyor 

UXO Specialist 

UXO Specialist 
Brush Clearance 

IVlM2 

UXO Specialist 
Bush Hog Operator 

IVIM2 

Brush Clearance 

UXO Specialist 
Brush Clearance 

- Brush Clearance is budgeted for1 3 Working Days 
- Work Week consist of five 8-hour days 
- 210 (50' XSO') Grids are to be cleared 
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JAMES TOMIKO 
SENIOR UXO SUPERVISOR 

Years of Civilian UXO Experience: 3 years, 5 months 

CIVILIAN UXO EXPERIENCE: 

03/93-Present UXB International Inc., UXO Supervisor and Senior UXO Supervisor. 
Participated in the ordnance location, identification, and disposal at Ft. 
Meade, MD; Rafitan Arsenal, NJ; former Morgan Depot, NJ. 

Years of Military EOD Experience: 17 years, 3 months 

MILITARY EOD EXPERIENCE: 

0 1 /92-0 1 /93 EOD Mobile Unit Six, Charleston, South Carolina, Master EOD Tech. 
Manager of 18 personnel Preventative Maintenance Work Center and 
Supervisor of a 7-man mine/countermeasure team. 

2/9 1 Naval School EOD, Indian Head, MD, EOD Instructor. 

1/88 EOD Fleet Liaison Unit, Indian Head, MD, EOD Technician. Performed 
render safe procedures of unknown hazardous ordnance. 

10/83-06/85 EOD Mobile Unit Two, Ft. Story, VA, Master EOD Technician. Provided 
surface and underwater EOD services to Navy bases and ships. 

12/78-08/83 EOD Detachment, Keyport, WA. EOD Technician. Performed range 
clearances and diving operations. 

10/75-11/78 EOD Mobile Unit One, West Loch, HI, EOD Technician. Provided EOD 
emergency services, range clearance support, and diving operations. 

MILITARY EOD EDUCATION: 

U.S. Naval EOD School Basic 26 weeks 10/75 
EOD Refresher 3 weeks 12/78 
EOD Refresher 9 weeks 10/83 

8113196 



FOR APPLICANT OR EMPLOYEE OF UXB INTERNATIONAL, INC 

NAME: JAMES TOMIKO 

DATE OF EXAM: 4/18/96 

TYPE OF EXAM (pre-employment, annual, or other) ANNUAL-HAZMAT 

DATE OF BIRTH: 3/14/49 EC.#: 074-38-5301 

The individual named above has: 

1). 
found medically: 

Undergone a physical examination per OSHA (29 CFR 191 0.120) and has been 

qualified for hazardous site work :t not qualified for hazardous site work* 

2). 
found medically: 

Undergone a physical examination per OSHA (29 CFR 1910.120) and has been 

qualified to use respiratory equipment 
not qualified to use respiratory equipment* 

Physician's Signature: Q4. 
Lt 

I'riiilctl Naiiic 01' I'hysician: JAMES BELLAMY, DO 

Phone Number: 908-225-5454 

Physician's State License Number: MB42789 

Copies of test results are maintained and available at: 
same address as above 

Address 

OSIIA 1910.120 states that persons should no1 be assigned to tasks requiring the use ofrespiratory equipment unless i t  has been 
determined that they are physically able to perform the work and use the equipment safely. 
* The physician should append his report detailing the rcasons for this opinion. 
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AVIATTOH O R D N A N C W  SECOND CLASS JAMES M. TOMIKO, USN, 074-38-5301 

NAVY BASIC MPLOSIVX ORDNANCE DISPOSAL 

fhi8 17TB Bay o f  OCTOBER A*@. I975 
' X i <  

D. L. SCHAIBLE, CDR, USE 

COYYAWDING OFFICER 





Certificate of Training 
Hazl’rain, Incorporated 
protrdly presents this award for 

edzicatioual achievement to 

for satisfactorily cortlpleting the course of 
40 Hour Health and Safety trainlng for Hazardous 

Waste Operatlons and Emergency Response 

Julie 21-25, 1993 

HazTrain, Inc. 
p 0 BOX 2208 LA PLATA. MARYLAND 2W4d (301) 9320984 
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WILLIAM F. PURSINO 
SITE SAFETY OFFICER 

Years of Civilian UXO Experience: 2 years, 11 months 

CIVILIAN EOD EXPERIENCE: 

09193-Present UXB International, Inc. Performed duties as UXO Specialist at Fort Drum, NY, Michaelsville 
Landfill, MD, Raritan Arsenal, NJ, and Aberdeen Proving Grounds, MD. Qualitv Control 
Specialist'site Safety Officer, Raritan Arsenal, NJ. Conducted ordnance sweeps and g&physical 
searches using the MK-26 ordnance detector and magnetometers. 

Years of Military Experience: 15 years 

MILITARY EOD EXPERIENCE: 

12190-06/93 

06/88-12/90 

<% 

02/85-05/88 

01/80-02/85 

06178-12/79 

EOD Training and Evaluation Unit Two, Ft. Story, VA, Master EOD Technician; Curriculum 
Instructional Standards Officer: Command Senior Chief; Special OperationsLow Intensity 
Confhct Program Coordmtor. Scheduled, tracked and monitored all training plans for the entire 
Atlantic Fleet EOD community. 

EODGRUTWO Detachment Guantanamo Bay, Cuba, Master EOD Technician. Duties 
involving detection, identification, render safe and disposal of all explosive ordnance (foreign 
and domestic), nuclear weapons and biological munitions. Detachment Leading Chief Petty 
Officer. Supervised the safe removal and disposal of over 6,500 m e d  anti-tank and anti- 
personnel mines from the world's largest operating minefield. Supervised the safe disposal of 
over 70,000 ordnance items and 25,000 pounds of smokeless powder. Demolition Supervisor; 
Diving Supervisor. 

EODMUTWO, Ft. Story, VA, Master EOD Techcian. LCPO Detachment 18 embarked in 
USS Mt. Baker and LCPO Detachment 26 embarked in USS Seattle. Provided leadership and 
technical assistance in rendering safe the armed Exocet warhead on-board USS Stark. Diving 
Supervisor; Demolition Supervisor; Small Arms Instructor. 

EODTEUTWO, Ft. Story, VA, SeniorMaster EOD Technician. Diving department instructor 
for MK VI and SCUBA, underwater department division supervisor and instructor, 
EODTEUTWO Emergency Response team member, hydrostatic test equipment operator. 
Developed a render safe procedure for underwater ordnance now in use by the EOD community. 

COMEODGRUTWO, Ft, Storq; VA, EOD Technician. Leading Petty Officer Detachment "W" 
embarked in USS Independence. Cleared over 30 tons of munitions. 

MILITARY EOD EDUCATION: 

U.S. Naval EOD School 06/78 
U.S. Army Chemical Phase I 06178 - 

8/12/96 
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Previous records were obtained and reviewed. Finding was negative. 

CAPT. MC. USN 
n CD Acn 07 QQcQ 



of 

this certifies that 

William Pursino 

has completed the requirements for 
8 Hour Refresher Hazardous Waste Operations 

in accordance with OSHA 29 CFR 1910.120 (e) (8) 



Certificate of Training 
HazTrain, Incorporated 

I '  

poudly presents this award for 
educational achievement to 

for satisfactorily completing the course of 

&Hour Health and Safety Training for 
Hazardous Waste Operatlons and Emergency Response 

September 30, 1993 

Znsrmcror 

HazTrain, Inc. U d. 
C.O.baX32m uPLAmLuRywo2o6y ~ ) r s r o o o r  U P n s t l c M  
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Naval School 
Explosive Ordnance Disposal 

= 

0 2  June 1978 

Commanding Officer 

Certificate of Completion 

Presented To 

RADIOMAN SECOND CLASS 
W.M. PVRSINO 

For having successfully completed 
the prescribed course of study for 

EXPLOSIVE ORDNANCE DISPOSAL PHASE I 1  
- -  . ., 



MICHAEL BRANTLEY 
UXO SPECIALIST 

Years of Civilian UXO Experience: 2 years, 3 months 

CIVILIAN UXO EXPERIENCE: 

UXB International, Inc., Supervised clearance operations at Superior Valley Gunnery Range, 
CA; Idaho National Engineering Labs, ID; Ft Drum, NY; Ft. Sheridan, IL; and Black Hills 
Army Depot, SD. Conducted UXO research and ordnance identification. Encountered Naval 
projectiles, bombs, and projectiles. UXO Specialist performing range clearances at American 
University, Washington, D.C., Longhorn Army Ammunition Plant, TX; Camp Siebert, AL; and 
Ft. Monroe, VA. Encountered cannon balls, projectiles, and small arms ammunition; UXO 
Specialist. SUrfaceSubsurface clearance at former Motlow Range, TN. Ordnance encountered: 
37mm; Site Safety Officer at Ft. Irwin, CA.; BlackHiIIs, SD. 

08/91-09/91 Crane Army Ammunition Activity. Participated in "grass roots" project. Disposed of HE 
projectiles and assorted pyrotechnics. 

Years of Military EOD Experience: 6 years, 2 months 

MILITARY EOD EXPERIENCE: 

081'92-08/93 
m- 

Combat Development, OMMCS, Branch Chief. Supervised development and integration of 
organization and structure, and equipment requirements for U.S. Army EOD forces. Supervised 
2 civilian and 3 military EOD action officers. 

03/91-08/92 HHC Command and Staff, OMMCS, C&S EOD Liaison Oficer. Instructed junior officers and 
senior NCOs in the identification, storage, transportation, and use of demolition materials and 
ammunition. Safety Officer on live fire demolition range. 

02/9 1-03/91 EOD Center, OMMCS. Project Officer. Evaluate Army EOR program. Research and develop 
training package and training aiddtraining publication for ordnance safety program for 
Operations "Desert Shield/Desert Storm". 

07/87-01/91 259th EOD Det., Commander. Provided EOD services to National Training Center and law 
enforcement agencies in California and Nevada. Supervised 20 EOD techcians on EOD 
incident response and ordnance destruct operations. Responded to incidents involving HE, WP, 
practice projectiles, rockets, dropped munitions, hand grenades, and pyrotechcs. Additional 
duty as EOD staff officer to 1990 Goodwill Games. Developed Army EOD support 
requirements including personnel, equipment, and training. Supervised 7 EOD response teams. 

MILITARY EOD EDUCATION : 

US Naval EOD School 6/87 EOD Refresher 4/89 
a. Advanced Disablement 2/88 Advanced Demolitions 8/84 

10/2 1/96 



Cer t if ica te of ~ m p l  e t ion 
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Presented t o  
1LT MIC15L4E.L Rm BXANTLEY, USA 

For having successfully completed 
the prescribed c o m e  of study for 

EXPLOSIVE ORDNANCE DISPOSAL - SUUFACE 

Officer in C h a m  







FOR APPLICANT OR EMPLOYEE OF UXB INTERNATIONAL, INC. 

The individual named above has : 

1.) Undergone a physical examination per OSHA (29 CFR 1910.120 J and has been found 
medically : 

for hazardous site work 
( ) not quaiifled for hazardous site work* 

2.) Undergone a physical examination per OSHA (29 CFR 1910.134 (b) (10)) and has been 

found medically : / ( 3 quaiified to use respiratory equipment 
( ) not quaiifed to use respiratory equipment* 

A /  

Plrinted Name of Physician : c k 

OSHA 1910.120 states that persons should not be assigned to tasks requiring he use of 
mqiratory equipment unfess it has been determined that they an physicaily able to perform 
thc work and usc the equipment safely. 
* The physicah should append his rcpon detailing the reasons for this opinion. 



STEVEN D. PARKER 
UXO Specialist 

Years of Civilian UXO Experience: 2 years. 10 months 

CIVILIAN UXO EXPERIENCE: 

10I93-Present UXB International, hc., UXO Technician pedorming range clearance operations at various 
sites including Ft. Meade, MD, American University, Washington, DC and Seneca Army 
Depot, Seneca, NY. Sr. Site Supervisor at Spring Valley, Washington, DC. Responsible 
for geophysical and magnetometer investigations. supervised 4 man team sweeps. Surface 
UXO identification. Site Safety Officer at Ft. Ord, CA; UXO Specialist at Black Hills 
Army Depot, SD; Site Safety Officer at Crab Orchard, IL. 

Years of Military EOD Experience: 20 Years 

MILITARY EOD EXPERIENCE: 

12/89-09/92 7015 EOD Flight ? Hahn AB, Germany, Superintendent, supervised 12 men EOD unit. 
Responsible for QA, TO, training and equipment programs. Directed EOD team member 
deployments and responses to agencies requiring EOD services. 

10192-0419 1 Desert ShieldStorm, NCIOC and Team Leader, deployed with 5 men EOD team into Iraq 
to destroy enemy airbases and collect munitions and items of intelligence value. Assigned 
to 3rd Special Forces Group (Airborne) Kuwait responsible to provide EOD services. 

12186-12189 3246MMS (EOD) - E& AFB, E.; Team Leader and Units Training NCOIC. Supervised 
range clearance operations and EOD support to research and development missions. 
Provided EOD services to DOD, U.S. Secret Service, and law enforcement agencies. 

04183- 12/86 DET 1 AFESC (EOD) - Eglin AFB, FL: EOD Contingency Instructor. Trained deployed 
EOD team in Base Recovery After Attack (BUTT) procedures. Trained students in 
recognition, hazards, safety precautions, RDP and disposal of munitions under simulated 
combat conditions. 

09180-04/83 2701 EOD SQ, Nil1 AFB, UT, Assistant Team Leader and Unit Operations NCOIC. 
Master EOD Technician Coordmated and supervised range clearance operations covering 
hundreds of square miles of test and training ranges. 

10173-09/80 7016 EOD Flight. Rafupper Heyford, UK, 60th Sup SQ (EOD), Travis AFB, CAY 5072nd 
ABG, Galena, AK, 1st MMS EOD, MacDill AFB, FL ; various duties and responsibilities 
as EOD technician and Team Leader. 

MILITARY EOD EDUCATION: 

U.S. Naval EOD School 10/73 
EOD Refresher I 1/77 
Advanced Refresher 11/87 

811 2196 



Cer t i f i ea te  of compl e t ion 

For having successfully completed 
the prescribed course of study for 

EXPZUSIVE ORDNANCE DISPOSAL - SURFACE 

i 
c 
v 

Naval School 
Explosive Ordnance Disposal Detachment 

Presented t o  
SGT STEVEN Dm P U K E R ,  USAF 

26 OCTOBER 1973 

Officer in Charge 







The individual named above has : 

1.)’ Undergone a physical examinadon per OSHA (29 CFR 1910.120 J and has been found 
medically : 

( 4 qudifkd for hazardous site work 
( ) not qualified for hazardous de work* 

, 

2) Undczgone a physical exambadon p a  OSHA (29 CFR 1910.134 (b) (10)) and has been 
found medically : 

( (/i qualified to use respiratory equipment 
( ) mtqu equipment* c 

I PbySic3an’s Signatme : 

Printed Name of Phyai 

Copies of test results arc araintahd and available at : 

OSHA 1910.120 states that pasons should not be assigncd to 
respiratory equipment unless it haJ been dcccnained that they IVC p h y d d p  ab& to’psrform 
the work and me thc equipment safely. 
* Thc phyddan should apgend hh repon detailing the md9ons fur this owun.  

requiring the use of 



PAUL L. HOWELL 
UXO SPECLALIST L 

Years of Civilian UXO Experience: 1 year 

CIVILIAN UXO EXPERIENCE: 

08195-09/96 UXB International, Inc. UXO Specialist. Subsurface/surface clearance at Motlow State 
Community College, TN; UXO Escort at former Illinois Ordnance Plant, Marion, E. 
UXO Specialist at Fort Wingate, NM. 

Years of Military EOD Experience: 6 years, 5 months 

MILITARY EOD EXPERIENCE: 

12174-08176 EOD Mobile Unit One, West Loch, HI. Senior enlisted EOD Team member on board 
USS Mount Hood (AE-29). Explosive ordnance safety inspector for all explosive loading, 
un-loading and handling operations both at-sea underway replenishing and pier side 
operations. Diving supervisor for all required ordnance recovery and ship board 
requirements. 

05/70-05/72 

mj 

05168-0 1/69 

12167-07168 

EOD Training and Evaluation Unit, Pacific, West Loch, HI EODTEUPAC Team 82, 
senior enlisted advisor to the South Vietnamese Navy EOD. Field operations involving 
the identifying and rendering safe procedures of all know, unknown and clandestine 
explosive devices encountered during military operations. Diving supervisor for 
underwater ship inspection resulting in the location, removal and rendering safe 
procedures of underwater mines and other explosive ordnance devices. 

EOD Mobile Unit, Pacific, Team 36, West Loch, HI. Provided EOD support to the local 
Hawaii areas law enforcement agencies. Made numerous support field trips to the Naval 
Bombing Range on the island of Kahoolawe, HI. Responsible as the range safety officer 
for locating, identification and rendering-safe or explosive safing on un-exploded, air- 
dropped or ship board launched ordnance. 

EOD Support Unit, Pacific, Team 33. Senior enlisted EOD Diving Technician onboard 
the USS Enterprise(CVN-65). Responsible for all flight deck ordnance operations during, 
the build-up phase, arming, launching and recovery operations. Directly responsible for 
the actual arming of all chemical delay fuzing of ordnance. Safety inspector for handling, 
replenishing and systems buildup. Diving supervisor for all required ordnance recovery 
and shipboard requirements. 

07166-08!67 Senior enlisted EOD Diving Tech. onboard USS Kitty Hawk (CVA-63). Responsible for 
all flight deck ordnance operations during the buildup, arming, launching and recovery 
operations. Directly responsible for the actual arming of the MK36 DST. Diving 
supervisor for all required ordnance recovery and requirements. 

4 

MILITARY EOD EDUCATION 

US Naval EOD School 07/66 
EOD Refresher 04/70, 1 1/74 
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FOR APPLICAV - I 

IOR EMPLOYEE OF UXB l3TERNATIONAL. INC. 

NAME. Y-\  1 .  

JUL-12-199E, 11:48 81379 18401 



Years of Civilian UXO Experience 

CIVILIAN UXO EXPERIENCE : 

MARK HUGHES 
UXO SPECIALIST 

2 years, 8 months 

8194-present UXB International, Inc. UXO Specialist 

6192-6/94 CMS, International, UXO Specialist. Conducted minefield range clearance 
operations in Kuwait with over 20,000 landmines rendered safe. Equipment 
included GPS, CAT 225 excavator, 926 front end loader and D-7 bulldozer 
modified for minefield operations. Experienced in quality assurance and 
demolition operations. 

Years of Military EOD Experience : 3 years, 5 months 
JLlr 

MILITARY EOD EXPERIENCE : 

8191-1/92 8th EOD, Korea; 74th EOD, Ft Riley, KS. EOD Specialist, conducted range 
clearances and provided EOD services. 

10188-4/90 259th EOD, Ft Irwin, CA. EOD Specialist responsible for range clearances 
at Ft. Ord, CA; Ft. Chaffie, AR; Camp Pendleton, CA. Performed a wide 
range of practical EOD procedures with daily range and demolition work. 
Responded to numerous off post incidents and VIP support calls. 

MILITARY EOD EDUCATION : 

U.S. Naval EOD School 10188 

51 18/95 
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of 

this certifies that 

Randy Sorenson 

has completed the requirements for 
8 Hour Refresher Hazardous Waste Operations 

in accordance with OSHA 29 CFR 1910.120 (e) (8) 

/2-2/9J- 
Date 
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APR-16-1996 91?03~039355 p.02 11:00 FROM Seidle Memorial Hospital TO 
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. 
(MU& d a g  ciearance) 

FOR APPLICANT OR Eh@mYE$-OF UXB INTERNATXONAL, INC. : i 

's stare License Number : 



DANIEL KNUEPPEL 
Land Surveyor 

Years of Civilian Experience: 2 years, 6 months 

CIVILIAN UXO EXPERIENCE: 

06/94-Present UXB International, Inc., UXO Specialist and Escort , Sioux Army Depot, NE; 
Baywood Park, CA, Fort Ord, CA; Camp Claiborne, LA, Camp Grant, IL ; 
Black Hills, SD; Kaho'olawe Island, HI; former Baywood Park, CA; UXO 
Specialist at Ft. Irwin, CA; UXO Specialist at Leach Lake, CA. 

02/94-05/94 Human Factors Applications, Inc. UXO Specialist assisting in the range 
clearance operations at Ft. Ord, CA. 

Years of Military EOD Experience: 5 years, 2 months 

MILITARY EOD EXPERIENCE: 
- 

08/90- 1 1/94 21st EOD Det., EOD Specialist. Team member responding to over 100 
routine and unusual incidents. Provided support to Operation Silent Echo, the 
removal of all Army tactical nuclear weapons from Europe. Demilitarized 
over 220 tons of land mines and LAW rockets that had been deemed 
unserviceable. 

09/89-08 90 White Sands Missile Range (EOD), EOD Assistant. Conducted range 
clearances involving MLRS M77 submunitions and BLU-98 combined effects 
munitions on a monthly basis. Range clearance and propagation test support 
for the Army tactical missile system. Provided range support for various 
missiles in the testing and evaluation phases of their development. 

MILITARY EOD EDUCATION : 

U.S. Naval EOD School 09/89 

8/9/96 
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Naval School 
Explosive Ordnance Disposal 

Certificate of Completion 

Presented To 
Specialist 

Daniel D. Xnueppel, USA 

For having successfufly compieted 
the prescfibed course of study for 

SURFACE BASIC EXPLOSIVE ORDNANCE DISPOSAL 

8 September 1989 

C0-g Officer 

Date 

USN 
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