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1.0 INTRODUCTION 

1.1 PROJECT BACKGROUND 
Innovative Technical Solutions, Incorporated (ITSI) contracted Shaw Environmental, Inc. 

(Shaw), to perform MEC constmction support activities ofthe corrective action to Solid Waste 

Management Unit (SWMU) 73-002, Los Alamos National Laboratory, Los Alamos, New 

Mexico. 

The Laboratory is located in north-central New Mexico and is approximately 60 miles northeast 

of Albuquerque and 30 miles northwest of Santa Fe. Mesa tops range in elevation between 

6,200 and 7,800 feet above sea level. SWMU 73-002 is located on the north side ofthe current 

parking lot at the Los Alamos County Airport, northwest ofthe airport terminal building. 

SWMU 73-002 consists ofan ash pile associated with the incinerator operated at the site for a 

short time beginning in 1947. The second floor ofthe incinerator structure is level with the 

current parking lot. Immediately north ofthe building and extending over the edge of Pueblo 

Canyon are two concrete landings which were used to dump ash and unconsumed metal and 

glass generated by the incinerator operations into the canyon. The incinerator's original function 

was the destmction of classified documents; however, it did not function properly and was 

removed from service shortly after completion. In 1948, the facility was acquired by Zia 

Company and was used for the destmction of municipal trash from the town site until 1973. 

The ash pile generated by the incinerator operations is located on the north slope of Pueblo 

Canyon immediately north ofthe building. The ash and debris covers an area of approximately 

30,000 square feet. The ash and debris pile is between one and eight feet deep and contains 

metal debris, cans, and broken glass. The area is steep; some sections ofthe canyon wall are 

greater than a 70-degree slope. 

Records of the Laboratory are sketchy and hazardous Munitions and Explosions of Concera 

(MEC) fired and unfired has been discovered in numerous locations in and around the 

Laboratory area. Military units stationed at Los Alamos trained with and disposed of MEC at 

numerous unrecorded locations. During recent ITSI remediation operations at SWMU 73-002, a 
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Type 91 Japanese rifle grenade was discovered. Personnel from the Los Alamos National 

Laboratory Hazardous Devices Team were notified and the grenade was disposed of on site by 

detonation. The grenade is believed to have contained a normal fill of Trinitrotoluene (TNT). 

No records indicate this site was used to dispose of MEC; however. Department of Energy 

(DOE) and U. S. Army Corps of Engineers (USAGE) personnel have agreed that there is a 

potential to encounter additional MEC. 

Based on the item discovered during previous investigations at this site, the probability of 

encountering hazardous MEC has been determined to be low. 

The remediation objectives of this project include: 

• Removal of metal debris from the Incinerator Dump Area 
Removal of ash material from the Incinerator Dump Area 

• Collection of soil (surface and subsurface) samples in and around the dump area 

Shaw will provide MEC constmction support and anomaly avoidance with the following 
objectives: 

. Provide MEC oversight during the collection of metallic debris by ITSI personnel to 
ensure that no hazardous MEC materials are collected 

• Identify any potentially hazardous MEG items, mark the item and report the location 
to the ITSI site superintendent and onsite Health and Safety Officer 
Provide MEG oversight during the collection of ash to original grade as required 
Sort, certify and verify (as required) ofall debris prior to shipment offsite by ITSI 

• Support the collection of soil samples as required 
Provide initial MEG awareness training for all project personnel 

• Provide daily tailgate safety awareness training 
Provide a MEG safety briefing during daily tailgate safety meetings. . 

2.0 STRATEGY 
Prior to starting site activities, a Unexploded Ordinance (UXO) team will complete a 100% 

surface sweep ofthe SWMU 73-002 area to include a survey to facilitate the safe access of field 

workers and equipment into the designated work areas. The area survey consists of performing 

an MEC inspection of a defined area for surface and near-surface MEG hazards. The area survey 

will be used to identify areas of the site that are appropriate for egress and ingress into the area 

and areas that will be used to stage equipment and complete the corrective action. 

The UXO Team will then supervise all debris and ash removals from the site and certify all 

debris as hazard free prior to removal from the site. 

C ^ ^ a iiHMiaiiiiiie 
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The work at SWMU 73-002 will conform to the requirements ofthe USAGE EP 75-1-2 

"Munitions and Explosives of Concern (MEG) Support during Hazardous, Toxic and 

Radioactive Waste, and Construction Activities." UXO Technicians will not perform disposal 

activities of MEG discovered. 

A variety of mixed-metallic debris (e.g., metal cans, glass, scrap metal, etc.) is expected to be 

encountered during site activities. 

2.1 AWARENESS TRAINING 
The strategy here is to promote an overall awareness among the field project team ofthe 

potential presence of MEC at the site. The overall awareness should include "being on the 

lookouf at all times during the workday for MEC, especially in the work areas. This will foster 

a team approach in identifying and dealing with MEC in the event that it is encountered. At least 

one UXO Technician will be on site with each debris collection crew during the fieldwork 

activities and at the excavation face during ash removal to further promote awareness ofthe 

potential for MEC. 

MEC awareness training is an appropriate safety precaution for all personnel working SWMU 

73-002. MEG awareness consists of initial and repetitive training in basic MEG characteristics, 

identification, and reporting procedures. 

2.1.1 Initial Training 

Initial MEG training will be provided to all field workers prior to engaging in field operations. 

The intention of the initial MEG training is to prepare a previously untrained person to recognize 

MEC and to properly respond to the discovery of MEC. 

Initial training will be given by the most experienced UXO Technician on site. This training will 

cover the following topics, at a minimum: 

Ordnance types - Describe the basic characteristics, deployment and functioning ofthe 

following ordnance: 

- Bombs 

- Rockets/missiles 

- Projectiles 

- Small arms 

|iiio{>sail»« 
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- Grenades 

- Flares 

MEG identification - Describe the typical identification features of MEC. It is beneficial 

to supplement this training with photos, diagrams, and inert training aids: 

- What to look for (e.g., general shapes, lines that indicate venturi, rotating 

bands) 

- Natural camouflage of MEC caused by mst, vegetation, and partial burial 

- Chemical Warfare Material (CWM). 

Procedures to use upon finding a suspected MEC: 

- Do not disturb 

- Mark site with whatever is available (flagging tape, shovel, etc.) 

- Report find to field supervisor immediately. 

2.1.2 Repetitive Training 

A typical daily repetitive MEG training session should last from 5 to 50 minutes during the pre-

evolution meeting depending on the complexity ofthe topic discussed. Appropriate topics for 

presentation are: 

Review of MEC identification 

Review of MEG reporting procedures 

Review of MEC hazards 

Review of MEG accidents that have occurred on other project sites 

Dissemination of new information conceraing MEC hazards. 

It has been determined that the probability of encountering MEC is low; however, a possibility 

does exist that MEG could be encountered. At the start of field activities at SWMU 73-002, a 

two-man UXO Team will conduct a surface sweep ofthe known access ways and work areas and 

report the identification and location of any MEC encountered to the Senior UXO Supervisor 

(SUXOS). The SUXOS will contact the ITSI site superintendent who will notify the ITSI 

Project Manager who will notify the Los Alamos National Laboratory Hazardous Devices Team. 

3.0 UXO TEAM COMPOSITION 
Personnel and work standards will be in compliance with DDESB TP-18. For this project, the 

UXO Team will consist of only USAGE approved and qualified personnel. This team will 

initially consist of three personnel: a SUXOS, dual-hatted as a Unexploded Ordnance Quality 
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Control Specialist and an Unexploded Safety Officer (UXOQGS/UXOSO) and two UXO 

Technician III or Technician lis. A UXO qualified individual will be assigned to each ITSI 

debris removal team to supervise the removal of debris and will be located at the excavation 

phase during ash removal. UXO qualified individuals will be on site at all times to assure 

continuous observation when any intmsive activities are taking place. The SUXOS will be in 

charge ofall UXOoperations. An additional UXO Technician will be added if required to 

adequately observe the removal of debris or ash. Names and data base numbers of UXO staff 

will be provided to USAGE prior to mobilization. 

The SUXOS is responsible for ensuring that personnel performing UXO tasks during this project 

have the required qualifications. The SUXOS plans and coordinates all UXO work activities 

with the USAGE on-site representative. The SUXOS is the final authority for all UXO field 

activities performed in support of this project. The SUXOS will document all UXO activities in 

his log book and on the Field Activity Daily Log (FADE) form. 

3.1 PROJECT PERSONNEL, ORGANIZATION, COMMUNICATION AND 
REPORTING 

3.1.1 Project Personnel and Organization 

The organizational stmcture for SWMU 73-002 project is depicted in Figure 1.1. The duties and 

responsibilities of members ofthe project organization are described below. 

The UXO team will consist ofthe following personnel: 
• UXO Technical Manager (off-site) 

• SUXOS Senior UXO Supervisor (dual hated as XO Safety Officer/UXO QC 
Supervisor) 

• UXO Technician II or III personnel 

Resumes and the U.S. Army Engineering and Support Center, Huntsville (USAESCH) Resume 

Database numbers for Shaw UXO qualified individuals assigned to the project are provided prior 

to mobilization. 

3.1.1.1 UXO Technical Manager 

The UXO Technical Manager is responsible for writing the work plan, making variance changes 

to the work plan as required and providing other UXO technical assistance to the field UXO 

team as required. 

^ ^ ^ 3 iiiBOBatiiie 
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3.1.1.2 Senior Unexploded Ordnance Supervisor 

The SUXOS is the senior UXO Technician on site; He directly controls the operations ofall 

field personnel performing MEC activities and will be in the field monitoring their performance 

and assisting them in achieving maximum operational safety and efficiency. The SUXOS 

reports directly to the Project Manager and, when appropriate, consults with the Range Services 

and Munitions Response Center (RSMRC) concerning technical MEC issues. The RSMRC is a 

Shaw center of expertise supporting MEC activities and planning. He will implement the 

approved plans in the field and must review and approve any changes to the approved UXO 

plans. The SUXOS will supervise all UXO teams on a project, not to exceed a total of 10 hours. 

The SUXOS is responsible for coordinating evacuation and/or notification of local residents 

during hazardous operations. He will also ensure that all roads are blocked during demolition 

operations to ensure the safety ofthe public. Additionally, the SUXOS has the authority to 

temporarily stop work to correct an unsafe condition or procedure. 

The SUXOS will have final authority in decisions situations regarding all MEC issues and the 

performance of disposal activities. Based on the situation and the MEG item involved, he may 

contact the Range Services & Munitions Response Center for assistance or proceed with the 

operation based on his best judgment. 

3.1.1.3 Unexploded Ordnance Quality Control Specialist 

The Unexploded Ordnance Quality Control Specialist (UXOQCS) will implement MEC-related 

elements ofthe quality control (QC) program, conduct QC inspections ofall MEC and 

explosives operations for compliance with established procedures, and direct and approve all 

corrective actions to ensure all MEC-related work complies with contractual requirements. The 

UXOQCS has the authority to temporarily stop work to correct an unsafe condition or procedure. 

The UXOQCS will report independent of project management to the Site Specific Health and 

Safety Officer. 

3.1.1.4 Unexploded Ordnance Safety Officer 

The UXOSO will be responsible for implementing the Site Specific Health and Safety Plan 

(SSHSP) for activities at MEG sites. The UXOSO will implement the approved explosives and 

MEG work plan in compliance with all Department of Defence (DOD), federal, state, and local 

statutes and codes; analyze MEG operational risks, hazards, and safety requirements; establish 

and ensure compliance with all site-specific safety requirements for MEC operations; enforce 
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personnel limits and safety exclusion zones (EZs) for MEG clearance operations, MEG 

transportation, storage, and destruction; conduct safety inspections to ensure compliance with 

explosives safety codes; and operate and maintain air monitoring equipment required at the site 

for airborne contaminants. The UXOSO has the authority to temporarily stop work to correct an 

unsafe condition or procedure. The UXOSO for this project will also have dual responsibilities 

as the UXOQCS. 

3.1,2 UXO Personnel, Responsibilities, and Authorities 

This plan has been developed to address the foreseeable potential scenarios for encountering 

MEG in support of MEC removal activities at SWMU 73-002. We will mobilize seven UXO-

qualified individuals. Staffing will include a SUXOS, a UXOSO, a UXOQCS (dual 

responsibility with the UXOSO), and a total of five UXO Technician III and UXO Technician II 

personnel. Specific responsibilities are delineated below. 

3.1.2.1 Senior UXO Supervisor 

The SUXOS reports to the PM and will consult with the RSMRC on technical issues. The . 

Range Services and Munitions Response Center is a Shaw office which provides personnel who 

plan, supervise and perform MEC field activities. The SUXOS is the senior UXO technician on 

site and plans, coordinates, and directs all MEG activities. The SUXOS will serve as the UXO 

Team Leader during all MEC operations and may be referred to in this document as the SUXOS 

or UXO Team Leader. 

3.1.2.2 UXO Technician III 

Also referred to as field team leaders, UXO Technician III personnel are responsible for the 

safety and efficiency ofthe performance of their assigned field team, and report directly to the 

SUXOS. The UXO Technician III can temporarily stop work in order to bring an unsafe 

condition or procedure to the attention ofthe SUXOS. The UXO Technician III directs the 

actions of a project UXO team in accordance with an approved work plan or MEC site safety 

plan and in accordance with daily verbal direction from the Senior UXO Supervisor. The 

responsibilities ofthe UXO Technician III include, but are not limited to, the following: 

• Exercise stop-work authority. 
• Consult with and coordinate with the UXOSO. 
• Comply with all Federal and State regulations. 
• Maintain equipment and on-site vehicles. 
• Inspect emergency equipment daily. 

' • Supervise and direct MEC/UXO field activities for assigned tasks. 
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3.1.2.3 UXO Technician II 

UXO Technician II personnel report directly to their assigned UXO Technician III and are 

responsible for the safe and efficient performance of specific field tasks as assigned by the 

UXO Technician III. They are also responsible for complete familiarity with the approved plans 

and for adherence to the procedures described in the plans. UXO Technician II has the authority 

to temporarily stop work in order to bring an unsafe condition or procedure to the attention of 

their assigned UXO Technician III. This individual has stop work authority. Responsibilities 

include, but are not limited to, the following: 

• Comply with all safety and work-related documentation. 
• Workunder the supervision of the UXO Technician III. 
• Operate MEG detection equipment. 
• Assist in the identification of MEG items. 
• Monitor operations to ensure that the work sites are safe in regard to MEC items. 
• Exercise stop work authority. 

3.1.3 Composition and Management of UXO Teams 

The onsite UXO team will consist of a dual role SUXOS (UXOQGS/UXOSO), UXO Technician 
III and/or II personnel as defined by EP 75-1-2 (Attachmnt B) in the following manner: 

• One UXO Technician III or II will be assigned to each ITSI scrap removal team. 
This individual will ensure that that MEG is not removed from the hillside, 
canyon. 

• An additional UXO Technician III or UXO Technician II will be assigned to 
inspect and sort metallic debris (as necessary) as it is loaded for transportation to 
the top ofthe canyon. Additional inspection and sorting will be conducted at the 
top ofthe canyon as necessary to ensure that the material can be certified and 
verified prior to being removed from the site. 

Qualifications for UXO technicians will be documented in accordance with TP-18. 

4.0 UXO CONSTRUCTION SUPPORT PROCEDURES 

4.1 UXO CONSTRUCTION SUPPORT 

UXO construction support procedures are required for intmsive activities, for which excavation 

activities are included. The UXO Team will review any archival information available and 

become familiar with the types of MEG that may be encountered as well as the specific safety 

considerations associated with that MEC. The UXO Team will meet with on-site management 

and constmction personnel and conduct a general work and safety briefing to include: 

• Probable site hazards and site-specific safety considerations 

C S 3 Ineonaows 

04-400.12 Rev UXO Addendum 092606.doc 1 1 ^ ^ B i SSUtt^nS; l»C 



Site-Specific UXO Constmction Support 
Work Plan Addendum (Revision 1) 

MEC Construction Support and Anomaly Avoidance 
Los Alamos Laboratory, Now Mexico 

• MEG safety support procedures 
• Responsibilities and lines of authority for any MEC-related response 
• Emergency action/response procedures. 

4.2 RECOVERED CHEMICAL WARFARE MATERIAL 

An extremely remote possibility exits that recovered chemical warfare material (RCWM) could 

be encountered during the project activities at SWMU 73-002. Neither ITSI or Shaw are not 

authorized to perform RCWM-related tasks. Ifa suspected RCWM is encountered at a minimum 

it will include USAGE interim guidance per attachment (D) section (4) (c) and (5) (c) projects 

executed for State, Federal and or Local Governments. Below are elements that will be used: 
• The initial exclusion zone for a suspected RCWM will be established as a 

minimum of 450 meters upwind. 
• Neither the suspect item nor the area will be disturbed fiirther after discovery. 
• The discoverer will immediately notify the on-site UXO Team Leader. 
• The UXO Team Leader will immediately direct the work team to stop work and 

evacuate the site along a cleared path in an upwind direction. Upon evacuation, 
the UXO Team Leader will account for all work site personnel. 

• The UXO Team Leader will note the location ofthe suspected RCWM to assist 
with identification and relocation as required. 

• The UXO Team Leader will designate a minimum of two individuals to position 
themselves upwind at least 450 meters to prevent unauthorized personnel from 
entry into the area. 

• The UXO Team Leader will immediately notify the SUXOS. 
• The SUXOS will immediately notify the ITSI site superintendent who will in turn 

notify the USAGE OE Safety Specialist; if this individual is not on site, the 
USAGE point of contact (POC) will be notified. Per USAGE policy, they will 
contact OE Mandatory Center of Expertise (Huntsville) for detailed procedures 
for planning and executing RCWM response action. 

• The UXO Team Leader will ensure that the area is secured until properly relieved 
by active duty explosive ordnance disposal. Technical Escort Unit, or local 
authority personnel. 

Before work can resume, the site plans will be reviewed for adequacy in consideration ofthe 

hazard discovered. The SUXOS will provide a suspect RCWM report including the following 

information: 

• Date and local time of event 
• Location 
• Preliminary identification of suspect CWM 
• A description of events 
• A description of any property damage, personnel casualties, and/or injuries 
• A description of whether medical services or facilities were required 

^ ^ ^ 3 innetiailve 
04-400.12 Rev UXO Addendum 092606.doc 12 i ^ ^ a a SOlltUftnS, lltt. 



Site-Specific UXO Construction Support 
Work Plan Addendum (Revision 1) 

MEC Constmction Support and Anomaly Avoidance 
Los Alamos Laboratory, New Mexico 

• A list of immediate notification and support requirements identified during the 
initial emergency response assessment 

• Any other pertinent information. 

4.3 ACCESS ROUTES 
The UXO Team will perform visual surveys and mark routes into the work site. Routes will be 

marked with white tape or pin flags. 

4.4 AREA PREPARATION 
The probability of encountering MEC is considered to be low based on site location based on 

previous investigations and site history. Minimal bmsh clearance is expected as SMWU 73-002 

has already had scrap removal tasks performed. 

The SWMU 73-002 site is sparsely vegetated. Upon arrival at the project site, the UXO Team 

will conduct an initial reconnaissance of each site activity area to determine access points to the 

work areas. Boundaries ofthe work site will be marked with white tape or pin flags. Ifa surface 

MEC item is discovered, the item will be marked with a red marker and the location recorded. 

The item will then be reported to the Los Alamos National Laboratory Hazardous Devices Team 

for disposition. All project work will be halted until the MEC hazard has been eliminated. 

4.5 UNDERGROUND UTILITIES 
Because ofthe remoteness and configuration ofthe site, no underground utilities are expected. 

4.6 DEBRIS AND ASH REMOVAL 
UXO personnel will observe all debris and ash removal. One UXO Technician will be assigned 

to each ITSI scrap removal team to ensure that no potentially hazardous MEG is loaded into the 

bags or buckets used to transport the material to the top ofthe canyon. UXO personnel will also 

observe all ash excavation activities including observing the excavation face and loading of ash 

and any associated debris. 

In the event a hazardous MEG, or suspected MEG, is encountered, site operations will 

immediately cease, and the UXO Team will identify the item and determine if it represents a 

hazard. Ifthe item is suspected to represent a hazard, the location will be marked and all 

operations will be halted. MEG items will not be moved by the UXO Team. Field activities will 

cease until the Hazardous Devices Team has declared the area safe to resume field activities. 
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4.7 MEC DISPOSITION 

None ofthe ITSI or sub-contracted personnel will perform any MEC disposal. The disposition 

of material identified as ordnance will be the responsibility ofthe Los Alamos National 

Laboratory Hazardous Devices Team. UXO personnel will identify, mark, record, and report the 

location of any potentially hazardous MEG items. We will not store, transport, or dispose of any 

MEG items during the course of this project. 

4.8 DISPOSITION OF MATERIAL POTENTIALY PRESENTING AN EXPLOSIVE 
HAZARD (MPPEH) 

This section is intended to guide UXO Technicians in the safe and efficient handling and 

disposal of MPPEH found at SWMU 73-002. Figure 4-1 contains a logic diagram for the 

disposition MPPEH. Because the metal scrap recovered will ultimately be disposed off-site, it is 

imperative that procedures be established to preclude hazardous materials from becoming 

intermingled with other non-hazardous metal scrap. The establishment of a chain of custody and 

audit trail are mandatory. 

Senior UXO Supervisor will collect and tura over all MPPEH scrap to the Hazardous Devices 

Team. 

5.0 REGULATORY GUIDANCE 
The following references provide the regulatory framework for processing and disposal Material 

Potentially Presenting Explosive Hazard Munitions debris recovered from active or former 

military ranges. 

• DOD 4140.62 Management and Disposition of Material Potentially Presenting an 
Explosive Hazard (MPPEH) 

• DOD 4160.21-M: Defense Materiel Disposition Manual 

• DOD 4160.21 -M-1: Defense Demilitarization and Trade Security Control Manual 

• GEHNC-OE Guidance Document dated 10 Apr 03 Subject: Corps of Engineers 
Contractors Ordinance and Explosive, Range Residue Inspection, Certification, and 
Final Disposition Procedures Attachment (C) 

• GEHNC-OE-CX Guidance Document dated 23 April 04 Subject: Notification 
Procedures for Discovery of RCWM Attachment (D) 
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5.1 COLLECTION AND SEGREGATION PROCEDURES 
A systematic approach for collecting and inspecting MPPEH will be used. The approach is 

designed to ensure that all such material is 100% independently inspected and then 100% re-

inspected as part of certification and verification process. The process will include: 

• Removing non munitions related scrap such as cans, metal debris, barrels, etc. 
• Collecting MPPEH larger than 2 inches weighing and recording by grid number. 
• MPPEH inspection evaluation demilitarization and certification, will be 

accomplished daily 

At the top ofthe canyon, two scrap metal containers will be positioned. One will be marked 5X 

scrap in yellow paint and will be used to collect non-hazardous Scrap which has been visually 

inspected and determined to possess no hidden cavities or areas that could contain explosive. 

The other will be marked 3X MPPEH and will be used to collect munitions related material 

which cannot be visually verified as free of explosives without undergoing additional 

procedures. 

Collection procedures begin at the time MPPEH is discovered by a UXO Technician. At this 

point the UXO Technician makes a preliminary determination as to the classification ofthe item. 

Ifthe item is identified range debris or general trash it will be collected for disposal as trash. If 

the item is identified as munitions related and all cavities and surfaces can be visually inspected, 

it vyill be placed in the 5 X container. If the item is probably not explosive filled but will require 

additional procedures to visually inspect it will be placed in the 3X container. Buckets will be 

placed around the work site to facilitate transport ofthe smaller collected Scrap and MPPEH to 

the 3X and 5X containers. 

5.2 VENTING OF 3X MPPEH 

Explosive venting of MPPEH will be accomplished by the Los Alamos National Laboratory 

Hazardous Devices Team. ITSI or their sub-contractor personnel will not perform or participate 

in explosive operations. Once completed the UXO Technician will confirm that all cavities are 

visually free of explosives and place the items in the 5X container. 

5.3 DEMILITARIZATION 

Once the material has been determined free of explosives and after demilitarization procedures 

have been approved by USAGE, the UXO technician will demilitarize the items to the point it 

cannot be construed as a munitions item. Generally, this will require cutting the item in half 

|liiaflBail«f« 
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using a partner saw or band saw. This process must meet or exceed the demilitarization 

requirements of DOD 4160.21-M-1. 

5.4 GERTIFICATIONA^ERIFICATION/DISPOSAL OF MUNITIONS DEBRIS 

Once the demilitarization process has been completed all material will be 100% re-inspected per 

attachment (C) Ordinance Explosive (OE) and Range Residue (RR) section II OE Scrap 

Certification and Verification and placed in containers with serialized seals. A DD Form 1348-

1A will be affixed to the side of each container. The form will include the serial ofthe seal and 

the signatures ofthe SUXOS as the "certifier" and a qualified govemment official as the 

"verifier." The form will also contain the staterhent: 

"This certifies that the material listed has been 100 percent properly inspected and 
to the best of our knowledge and belief, are free of explosives hazards, engine fluids, 
illuminating dials, and other visible liquid hazardous, toxic, and radioactive -waste 
materials. " 

At the completion of the removal action, the sealed containers will be turaed over to the 

Hazardous Devices Team for disposition. Using these procedures, the Senior UXO Supervisor 

ensures that the collected scrap metal is properly inspected and classified. The method includes 

three distinct inspections, which are performed by persons of increasing levels of responsibility. 

A qualified UXO Technician performs the first inspection at the operating grid; the supervisor 

responsible for the operating grid performs the second; and the fmal inspection is performed by 

the SUXOS who is vested with overall responsibility. 

Non-hazardous scrap and debris will be loaded into roll-off containers and shipped to a local 

landfill for disposal with a copy of form DD 1348-1A certifying that the material has been 

inspected, free of explosive hazards and authorized to be shipped. 

6.0 UXO ANOMALY AVOIDANCE 
UXO anomaly avoidance procedures will be followed during the collection of soil samples. A 

UXO Technician will locate a clear location without anomalies which will be used as the site for 

a sample collection. Personnel will utilize a hand held (Schonstedt type) magnetometer to assist 

in locating a clear location. Ifa subsurface anomaly is present, another sampling location will be 

chosen. 
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6.1 EXCLUSION ZONE 
Because ofthe type of MEG encountered on this site and the probability of encountering 

additional MEC, a minimum safe separation distance of 200 feet will be established to protect 

individual operating units in the event ofan accidental detonation while excavation operations 

are underway. The minimum of 200 feet is per the EM 1110-1-4009 Engineering and Design 

Ordnance and Explosives Response, June 23, 2000, USAGE, and Memorandum on the 

Determination of Appropriate Minimum Safety Distances (MSD) on Ordnance and Explosives 

Project Sites. The 200-foot minimum distance will be used since the probability of encountering 

MEC in this area is low. The incinerator and airport parking lot are located within the 200 foot 

exclusion zone. However, because ofthe steepness ofthe grade and the location ofthe 

incinerator building, straight line fragmentation from an unintentional detonation is not 

considered a hazard. Every attempt will be made to keep the airport and rental car operations 

going. Essential personnel are generally considered the UXO Team, ITSI equipment operators, 

site safety personnel and the Site Superintendent. 

If during the conduct ofthe operation a hazardous MEC is recovered, an EZ for unintentional or 

accidental detonations will be established based on that item. This MEC item will be classified 

as the MPPEH. If subsequently an MEG is recovered that has a greater fragmentation distance, 

the larger MEC will become the MPPEH. 

The Hazardous Devices Team personnel will be notified and requested to perform intentional 

disposal procedures. UXO Technicians will not perform or participate in demolition operations. 

6.2 PERSONAL PROTECTIVE EQUIPMENT 

UXO personnel performing work on SWMU 73-002 will follow the ITSI Site Specific approved 

health and safety plan and as specified by the Activity Hazard Analysis - with the following 

exceptions: 

• Steel-toed safety shoes will be wora during MEC operations at the discretion ofthe 

SUXOS. Ifthe steel-toed shoes interfere with operating the magnetometer and create an 

unsafe condition replacement fibreglass shoes can be substituted. 

• Climbing gear and climbing hats will be wora as required by the Site Specific Safety and 

Health Plan (SSHSP) and SSHSP Addendum. The climbing harness will be securely 

attached to the wearer, and climbing safety gear will be determined by safety personnel. 

Otherwise, personal protective equipment (PPE) worn by UXO personnel will be in accordance 
with the SSHSP and SSHSP Addendum. The PPE outlined in these documents may be modified 
to include non-steel-toed protective boots. This modification comply with the requirements of 
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the U.S. Army Engineering and Support Center Basic Safety Concepts and Considerations for 
Ordnance and Explosive Operations, EP - 385-1-95a, 29 June 2001. 

During ash removal operations, UXO personnel will wear PPE as outlined in the ITSI SSHSP 

and SSHSP Addendum, including Tyvex coveralls. It is not anticipated that the use respirators 

will be required based on previous air monitoring. 

6.3 MAGNETOMETER CHECKOUT PROCEDURES 

This section provides magnetometer function tests and operating procedures to be employed at 

all work sites outside ofthe ash and debris areas that have been identified as requiring avoidance 

support. 

The following list provides the magnetometer/metal detector checkout procedures to be 

followed: 

• Prior to field use, all magnetometers and metal detectors will be set up following the 
guidelines in the manufacturer's operating manual for the specific instmment being 
used. Instmmentation used at this site will include the Schonstedt GA 52 or 72. The 
operating manual for each ofthe instmments used on site will be available for use 
with the equipment. 

• A magnetometer test plot will contain inert ordnance items or stimulants similar in 
size to a hand grenade and a 2.36-inch rocket. Each burial location will be marked 
with a wooden stake located to the east ofthe object. Each stake will be tagged or 
marked to denote the depth, type of item, and orientation ofthe item. The site will 
utilize native soils; no fill material will be brought in from another area. 

• Once the instmment has been determined to be working according to the 
manufacturer's operating manual, the operator will perform a function test on the test 
plot using the detection methods described in the manual. A function test will consist 
of using the instrument over the test source. The same sources will be used during 
each function test to ensure consistency. The instmment detection indicator, as 
described in the operator's manual, will be noted in the instmment logbook. 

• Instruments that fail to reproduce a detection indication consistent with previous tests 
will be checked to ensure that the power supply or batteries are sufficient. Ifthe 
power supply is determined to be sufficient and the operator cannot find a fault in 
accordance with the operator's manual, the instmment will be tagged and removed 
from service. 

• Function tests will be performed each moraing before the equipment is put into 
service. 

• If an instmment is determined to be working improperly, the UXO Technician III and 
the Site Supervisor will be immediately notified. Any activities performed using that 
instmment since its last positive test procedure will be considered invalid and will 
require re-evaluation. 

• Upon completion of the function test, the Daily Field Log Book and the equipment 
log book will be filled out. 
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6.4 VISITORS 
Authorized visitors will be briefed on the hazards present at that location by the UXO Team 

Leader. Visitors will be responsible for compliance with the requirements specified in this 

section and the site health and safety plan. 

All UXO personnel have the right and duty to stop work when conditions are unsafe, and to 

assist in correcting these conditions. 

6.5 GENERAL SAFETY CONCERNS AND PROCEDURES 
General safety conceras will be addressed by implementing the following procedures before and 

during MEC operations: 

• Only UXO-qualified personnel will perform MEC procedures. 

• Personnel who will be handling MEG items will not wear inner or outer garments having 

static electricity-generating characteristics nor carry fire or spark producing devices 

• Prior to any action being performed on an ordnance item, all fusing will be positively 

identified fuse type by function, condition (armed or unarmed), and the physical 

state/condition ofthe fuse, (i.e., bumed, broken, parts exposed/sheared, etc.). 

• The UXO Team will take special precautions in proximity to the work area to ensure that 

they do not fall or otherwise enter the area without adequate safety equipment. 

6.6 OTHER POTENTIAL CONTAMINANTS 
Other contaminants present a minimal health risk at a low concentration. Chemical hazards may 

include the following substances: incinerator ash, dioxins/furans, volatile organic compounds, 

polychlorinated biphenyls/pesticides, metals, and crystalline silica. 

Should any non-standard event occur (e.g., discovery of leaking dmms or paint cans, soil with 

abnormal consistency and discoloration, sealed glass containers, or unknown and unidentified 

materials), fieldwork will be stopped at the event location and the ITSI site superintendent and 

SSHO will be notified. The UXO Team Leader will identify potential concems and implement 

requirements before MEC activities continue. 

Biological hazards include ticks, poisonous plants, snakes, bird excrement, hantavirus, fecal 

coliform, stinging insects, spiders, wild animals, and bloodborne pathogens. 
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6.7 TAILGATE SAFETY MEETINGS 

The UXO Team Leader will conduct a tailgate safety meeting for all personnel at the beginning 

of each work shift or whenever new employees arrive at the job site once the job commences. 

The UXO tailgate safety meeting will generally be conducted in conjunction with the daily 

tailgate safety meeting conducted by the ITSI site superintendent. The topics discussed at the 

tailgate safety meeting will include health and safety considerations for the day's activities, 

necessary PPE, problems encountered, and new operations. Attendance records and meeting 

notes will be maintained with the project files. 
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Table 2 
Emergency Contacts 

Voluntary Corrective Action for Consolidated Unit 73-002-99 
(Removal of Incinerator Ash) 

Police Department 

Fire Department 

Hospital: Los Alamos Medical Center 
3917 West Road, Los Alamos, NM 87544 

Innovative Technical Solutions, Inc. Corporate Offices 

Innovative Technical Solutions, Inc. 
USAGE Program Manager: Dan Ledford 

Innovative Technical Solutions, Inc. 
Senior Project Manager: John England, PE 

Innovative Technical Solutions, Inc. 
Site Superintendent: Chuck Clyde 

Innovative Technical Solutions, Inc. 
Director, Health & Safety Programs: Irene S. Fanelli, CIH 

Innovative Technical Solutions, Inc. 
Certified Safety Professional: Jeffery Lott, CSP 

Innovative Technical Solutions, Inc. 
Health and Safety Officer: Randy Fields 

U.S. Army Corps of Engineers, Sacramento District 
Project Manager: Hyland Morrow 

U.S. Department of Energy, Los Alamos National Laboratory 
Project Manager: David Gregory, P.E. 

911 

911 

(505) 662-4201 

(925)946-3100 

Office: (925)946-3124 
Mobile: (925)250-5726 

Office: (303)858-0965 
Mobile: (303)517-2095 

Office: (925)946-3230 
Mobile: (925)383-7604 

Office: (336)446-0118 
Mobile: (650)906-7397 

Office: (415)657-0346 
Mobile: (925)250-7943 

Office: (630)654-9315 
Mobile: (630)461-8440 

Office: 916-557-6924 

Office: 505-665-5808 

When calling emergency responders, the following information should be provided: 
• Name and telephone number ofthe person making the call 
• Nature and location ofthe incident 
• What assistance is needed 
• Actions already taken 

IMPORTANT! Do not hang up until the operator has all the information needed. 



Site-Specific Health and Safety Plan and Lead Compliance Plan 
Voluntary Corrective Action for Consolidated Unit 73-002-99 

Los Alamos National Laboratory 

Table 3 
Route to Hospital 

Voluntary Corrective Action for Consolidated Unit 73-002-99 
(Removal of Incinerator Ash) 

Directions to Los Alamos Medical Center 
(505) 662-4201 

3917 West Road, Los Alamos, NM 
from Los Alamos County Airport 

1. Turn RIGHT onto NM-502/EAST ROAD. 
2. Continue to follow NM-502. 
3. Tura SLIGHT RIGHT onto FAIRWAY DRIVE. 
4. Tum LEFT onto WEST ROAD. 
5. End at 3917 WEST ROAD. 

Map to Los Alamos Medical Center 
From Los Alamos County Airport 
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DEPARTMENT OF THE ARMY EP 385-l-95a 
U.S. Army Corps of Engineers 

CESO Washington, DC 20314-1000 

Pamphlet 
No. 385-l-95a 27 August 2004 

Safety 
BASIC SAFETY CONCEPTS AND CONSIDERATIONS FOR MUNITIONS AND 

EXPLOSIVES OF CONCERN (MEC) RESPONSE ACTION OPERATIONS 

1. Purpose. This pamphlet estabhshes U.S. Army Corps of Engineers (USAGE) operating 
procedures for dealing with military munitions at Formerly Used Defense Sites (FUDS), Base 
Realignment and Closure (BRAC), and Installation Restoration projects. There are no absolutely 
safe procedures for dealing with military munitions, merely procedures considered to be the least 
dangerous; therefore, it is essential that a planned and systematic approach to dealing with such 
items be established. 

2. Applicability. This pamphlet applies to all Headquarters, USAGE elements and all USAGE 
commands having responsibility for performing mvmitions response to munitions and explosives 
of concera (MEC) response action operations. 

3. DistributioD Statement. Approved for public release; distribution is unlimited. 

4. References. References are at Appendix A. 

5. Explanation of Acronyms and Terms. Acronyms and special terms used in this document are 
explained in the glossary. 

6. Policv. The policy of USAGE is to produce products and services that fiilly meet customers' 
expectations of quality, timeliness, and cost effectiveness, within the bounds of legal 
responsibility. There will be no compromise of fimctional, health, or safety requirements. 
Adherence to the principles outlined in ER 5-1-11 and ER 1110-1-12 will contribute to achieving 
this goal. Procedures for munitions response to MEC wiU be formulated to ensure harmony with 
the USAGE Strategic Vision and should be executed in concert with activities presented in other 
USAGE guidance. 

7. Responsibilities. Personnel performing munitions response to MEC projects are responsible 
for safely executing these operations in accordance with the approved Safety Program including 
the Site Safety and Health Plan, Accident Prevention Plan, approved Work Plan, and all 
applicable laws, regulations, and policies. A detailed discussion of USAGE organizational 
responsibilities for Military Munitions Response Program (MMRP) projects is presented in ER 

This EP supersedes EP 385-l-95a, dated 29 June 2001 
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1110-1-8153. Safety and health requirements, responsibilities, and procedures for MEC 
operations are defined in ER 385-1-95 and EM 385-1-1. 

8. General Safety Conceras and Procedures. 

a. As a general mle, aU unexploded ordnance (UXO) and discarded military munitions 
(DMM) will be detonated in the original position found. This is the safest method to effect final 
disposition of munitions. Engineering controls may be required based on site-specific 
conditions. If authorized by the approved Work Plan, UXO and DMM may be moved to a 
consolidated area for demolition in accordance with EP 1110-1-17. 

b. All UXO will be destroyed daily unless circumstances beyond the contractor's control 
(e.g., unexpected weather storms, unavailability of donor explosives, etc.) preclude their 
destmction. If a UXO cannot be destroyed on the day of discovery, then the item will be secured 
and guarded until destmction can be accomplished. Under no circumstances will UXO be left 
unsecured overnight. 

c. MEC operations will not be conducted until all applicable plans for the project in 
question are prepared and approved. Plans will be approved in accordance with ER 1110-1-
8153. These plans will be based upon the concept of limiting exposure to the minimum number 
of personnel, for the minimum amount of time, to the minimum amount of military munitions 
consistent with safe and efficient operations. 

d. Only UXO-qualified personnel wiU perform MEC procedures. As an exception, a UXO 
Technician I may assist in the perfonnance of MEC procedures when under the supervision of a 
UXO Technician IU or higher. Non-UXO-qualified personnel who have been determined to be 
essential for the operations being performed may be utilized to perform MEC-related procedures 
when supervised by a UXO Technician III or higher. All personnel engaged in field operations 
will be thoroughly trained and capable of recognizing the specific hazards ofthe procedures 
being performed. To ensure that these procedures are performed to standards, aU field personnel 
will be under tiie direct supervision of a UXO Technician III or higher. Contact the Military 
Mxmitions Center of Expertise (MM CX) for current UXO Technician ratings. 

e. Personnel who will be handling military munitions will not wear outer or inner garments 
having static-electricity-generating characteristics. Materials made of 100-percent polyester, 
nylon, silk, and wool are highly static producing. Refer to DA Pam 385-64 for more information 
regarding non-static-producing clothing. 

f Prior to any action being performed on an ordnance item, all fiizing will be defmitively 
identified if it is possible to safely do so without disturbmg the ordnance item This identification 
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will consist of fuse type by fionction and condition (armed or unarmed) and the physical 
state/condition ofthe fiise, i.e., bumed, broken, parts exposed/sheared, etc. 

g. MEC operations will be conducted only during daylight hours. 

h. In accordance with the requirements of EP 1110-1 -18, UXO-qualified persormel involved 
in performing MEC procedures will be limited to a 40-hour work week, either four 10-hour days 
or five eight-hour days. Two consecutive work weeks will be separated by 48 hdUfs of rest. A 
waiver to the 40-hour work week requirement may be granted for conventional munitions 
response to MEC projects using the following protocols: 

(1) The contractor wUl be required to submit to the Contracting Officer for approval a 
comprehensive risk assessment for the work that is to be accomplished, taking into accoimt a 
wide array of factors (e.g., fatigue, health, environment, type of work, etc.). This requirement 
must be met before £in increase in the established 40-hour work week can commence. 

(2) For those work schedules exceeding 40 hours, but not exceeding 60 hours, concurrence 
will be required by the USAGE Project Manager, the Ordnance and Explosives Safety Specialist 
(OESS) supporting the Project Delivery Team, and the Ordnance and Explosives (OE) Safety 
Manager/Administrator, if assigned. Two (2) consecutive work weeks should be separated by 48 
hours of rest. 

(3) For proposed work schedules exceeding 60 hours, concunence will be required by the 
District Commander and OE Director prior to approval by the Contracting Officer. 

9. MEG Procedures Safety Precautions. 

a. Every effort will be made to identify a suspect military munition. Under no 
circumstances will any MEC be moved in an attempt to make a definitive identification. The 
military munition will be visually examined for markings and other external features such as 
shape, size, and extemal fittings. If an unknown military munition is encountered, the onsite 
USAGE representative wiU be notified immediately. If there is no onsite USAGE representative, 
the Military Munitions (MM) Remedial Action District or the U.S. Army Engineering and 
Support Center, Htmtsville (USAESCH) Chief of OE Safety will be notified as soon as possible. 
If research of documentation is required, it will be initiated by the MM CX. Following is 
additional guidance for the safe handling of military munitions; 

(1) Projectiles containing base-detonating fiises are to be considered armed ifthe round has 
been fired. 
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(2) Arming wures and pop out pins on unarmed fuses should be secured prior to movmg 
military munitions. 

(3) Do not depress plimgers, tura vanes, or rotate spindles, levers, setting rings, or other 
external fittings on military munitions. Such actions may arm or activate the items. 

(4) Do not attempt to remove any fuse(s) firom military mimitions. Do not dismantle or strip 
components fi'om any military munitions. 

(5) UXO personnel are not authorized to render inert any military munitions found onsite. 

(6) Military munitions will not be taken fi'om the project property as souvenirs/training aids. 

(7) Civil War era ordnance will be treated in the same marmer as any other military 
munition. 

b. Prior to entering a Munitions Response Area or Munitions Response Site (MRS) that 
contains Improved Conventional Munitions (ICMs) or submunitions, a Department ofthe Army 
(DA) waiver will be obtained by the affected installation or the executing MM Remedial Action 
District for FUDS properties. The waiver will be obtained in accordance with the requirements 
listed in DA Pam 385-64. The waiver will be routed through the MM CX for concunence. If an 
ICM or submunition is found at a project property not previously known to contam ICMs or 
submunitions, work will cease. Ifthe item is found as a result of a munitions response to MEC 
project, then tiie team that discovered the item will perform the disposal. Ifthe item is found as a 
result of some other activity (e.g., constmction support), then the notification and disposal 
procedures identified in the approved Work Plan will be used to dispose ofthe item. The 
discovered item will be identified, then properly disposed of (including guarding the item if 
disposition is to be delayed). Work will resume only when an ICM waiver has been obtained. 
For guidance on the preparation of waiver requests, contact the MM CX. 

c. Any time munitions with unknown fillers are encountered during conventional munitions 
response to MEC project activities, all work will immediately cease. Project personnel will 
withdraw along cleared paths upwind from the discovery. A team consisting of a minimum of 
two personnel wiU secure the area in accordance with the provisions identified in the approved 
Work Plan to prevent unauthorized access. Personnel should position themselves as far upwind 
as possible while stiU maintaining security ofthe area. Personnel who could have been exposed 
to the unknown filler will not be released from the site imtil the presence of contamination has 
been verified by the U.S. Army Technical Escort Unit (TEU). 

(1) On FUDS properties, tiie UXO team will notify tiie local Point of Contact (POC) 
designated in the Work Plan. The local POC will facUitate the Explosive Ordnance Disposal 



EP385-l-95a 
27 Aug 04 

(EOD) response, and two personnel will secure the location until the EOD unit's arrival. Ifthe 
local POC designated in the Work Plan is not the local law enforcement agency, then the local 
POC will inform the local law enforcement agency ofthe discovery if necessary. The EOD unit 
will notify the TEU and secure the area imtil TEU's arrival. After notifying the local law 
enforcement agency (when necessary), the executing MM Remedial Action District will notify 
their safefy group and the MM CX ofthe actions taken. Refer to EP 75-1-3 for more detailed 
instmctions on tbe procedures to take in the event munitions with unlcnown fillers are 
encountered oh FUDS properties. 

(2) Do not have munitions with unknown fillers exposed to direct sunlight after it has been 
excavated. Some fillers can detonate with the temperature change. 

(3) On active or BRAC installations, the UXO team will notify the POC designated in the 
Work Plan. 

d. Avoid inhalation and skin contact with smoke, flimes, and vapors of explosives and 
related hazardous materials. 

e. UXO are the most dangerous military munitions tiiat may be encountered. All military 
munitions, regardless of theu appearance or condition, will be considered dangerous and 
managed as UXO vmtil assessed otherwise by an UXO-qualified individual. Mihtary munitions 
that have experienced abnormal environments, such as demilitarization by open burning, open 
detonation, accidents, frres or where components have been armed or affected by certain tests 
(e.g., fuse arming tests, jolt and jumble tests), are very unstable. 

f Do not rely on the color coding of military munitions for defmitive identification. 
Military munitions having incomplete or improper color codes have been encountered. 

g. Avoid approaching tiie forward area of a miUtary munition until it can be determined 
whetiier or not the item contains a shaped charge. The explosive jet, which is formed during 
detonation, can be lethal at great distances. Assume that all shaped-charge munitions contain a 
piezoelectric (PZ) fuzing system until investigation proves otherwise. PZ fiizing systems are 
extremely sensitive, can fimction at the slightest physical change, and can remain hazardous for 
an indefinite period of time. In some cases, merely casting a shadow across a PZ fuse can cause 
it to detonate. 

h. Approach an unfired rocket motor at a 45-degree angle fi-om the rear. Accidental ignition 
can cause a missile hazard and hot exhaust. 

i. , Do not expose unfired rocket motors to any electromagnetic radiation (EMR) sources. 
See DA Pam 385-64 for safe separation distances from various sources of EMR. 
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j . Consider an emplaced landmine to be armed until proven otherwise. It may be 
intentionally booby trapped. Many training mines contain spotting charges capable of inflicting 
serious injury. 

k. Assume that a practice military munition contains a live charge until investigation proves 
otherwise. Expended pyrotechnic and practice devices can contain red or white phosphoms 
(WP) residue. Due to incomplete combustion, this residue may re-ignite spontaneously ifthe 
cmst is broken and exposed to air. 

1. Do not approach a smoking WP munition. Buming WP may detonate the explosive 
burster charge at any tiniie. 

m. Foreign ordnance was shipped to the United States for exploitation and subsequent 
disposal. Every effort will be made to research all applicable documentation prior to 
commencement of a project involving foreign ordnance. 

10. Militarv Munitions and Commercial Explosives Storage. 

a. On Department of Defense (DOD) installations, DOD 6055.9-STD and Service 
requirements (Army - AR 385-64; Navy -NAVSEA OP 5; Air Force - AFM 91-201) will be 
met. For the remamder of this pamphlet, reference to DOD standards (i.e., DOD 6055.9-STD) 
also implies that Service explosives safefy publications will be adhered to. GeneraUy, the 
contractor may be able to use an existing explosives storage facility on an installation that meets 
DOD standards. If not, the contractor will estabtish a temporary storage facility. The 
compatibility of explosives defined in DOD 6055.9-STD, will be foUowed. Recovered 
munitions awaiting final disposition will not be stored with serviceable explosives. Commercial 
explosives wiU be assigned a DOD hazard classification (e.g.., 1.1,1.2, etc.) and storage 
compatibility grouping by the U.S. Army Technical Center for Explosives Safety prior to being 
stored on a military installation. Contact the MM CX for a cunent listing of commercial 
explosives that have been assigned a DOD hazard classification. 

b. Off DOD installations, the contractor wiU be responsible for establishing a temporary 
explosives storage area. This temporary explosives storage area will meet local, state, 27 CFR 
55, 29 CFR 1910.1201, and DOD 6055.9-STD requirements to tiie greatest extent practicable. 

c. Temporary Explosives Storage Area. 

(1) It is required that each contractor establish a temporary explosive storage area for each 
project when explosives will be stored forthe purpose of disposing of military munitions onsite. 
Recovered mUitary munitions may have to be stored onsite depending on the final disposal 
method selected. 
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(2) Magazines must meet the requirements of 27 CFR 55 and each magazine must have a Net 
Explosive Weight (NEW) and hazard classification established for the explosives to be stored. 
The NEW is calculated in accordance with the procedures identified in DA Pam 385-64. 

(3) EM 1110-1-4009 provides the criteria for establishing temporary storage areas using 
Bureau of Alcohol, Tobacco, and Firearms (ATF), Type II Magazines. 

(4) When a project is being conducted on an iristaUatidh, the iiistaUatidii has ah approved 
storage facility, and permission to store the demolition explosives in an approved storage facility 
is obtained from the installation and/or Major Army Command (MACOM), as applicable, the 
explosives will be stored in accordance with the approved procedures used by the installation. 
Otherwise, the contractor will establish a temporary storage area using ATF, Type II magazines. 
Installations require MACOM approval for storage of commercial explosives. Contact the MM 
CX for procedures to be used to obtain MACOM approval. 

(5) A log ofthe stored material will be maintained at the storage facility and at the project 
administrative office. 

d. Temporary Explosives Storage Area Explosives Siting Requirements. 

(1) EM 1110-1-4009 provides guidance for siting an explosives storage magazine. 

(2) Compliance witii 29 CFR 1910.1201 and DOD 6055.9-STD is required. 

(a) The foUowing facUities will be located at the Inhabited Building Distance (IBD) from tiie 
storage magazines. For any magazine (ATF Type II, Earth Covered, Aboveground, etc.) use the 
standards identified in DOD 6055.9-STD (Revision 3). 

• Office facilities occupied by administrative support personnel. 

• Quantity-Distance (Q-D) from Explosive Storage Magazines to Scrap Vendor Pickup 
Points. Scrap pickup points will be positioned as far as possible from project magazines, 
consistent with operational needs. At a minimum, the scrap pickup point will be sited at 
the Public Traffic Route (PTR) from the magazines. 

• The distances identified in DOD 6055.9-STD apply to all inhabited buildings. 

(b) There is no Minimum Separation Distance (MSD) required from the explosives storage 
area to a MEC work area where MEC procedures are ongoing. The explosives storage area wUl 
be sited at a MSD of one hazardous fragment per 600 square feet based on the Munition witii tiie 
Greatest Fragmentation Distance (MGFD) from the MEC work area boundary. 
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(c) Siting of Magazines to PTRs. The type of distance (IBD, PTR, etc.) requued to a PTR 
depends on the h-affic density. The criteria, defined m DOD 6055.9-STD include: 

• For PTRs, the minimum fragment and debris distance for Hazard Division 1.1 
ammunition and explosives will be based on the tiaffic density considered at three levels: 
high tiaffic density, medium tiaffic density, and low traffic density. The tiaffic density 
will be averaged over a normal (non-hoUday) week in terms ofthe number of passengers 
during a 24-hour period. 

• High Traffic Density. If routes have 10,000 or more car and/or rail passengers per day, 
or 2,000 or more ship passengers per day, then the IBD criteria apply. 

• Medium Traffic Density. If routes have 400 or more, but less flian 10,000 or more car 
and/or rail passengers per day, or 80 or more, but less than 2,000 ship passengers per day, 
then 60 percent ofthe specified minimum fragment distance for the IBD applies. 

• Low Traffic Density, If routes have less than 400 cars and/or rail passengers per day, or 
less than 80 ship passengers per day, then no minimum fragment distance is required. 
Minimum distance will be based on the blast criteria (K24/K30) only. 

(3) In cases where the facility cannot meet the intermagazine, IBD, and PTR Q-D 
requirements specified in DA Pam 385-64 and DOD 6055.9-STD, a barricading plan or other 
engineering confrols to protect the public from accidental detonation wUl be submitted to the 
MM CX for approval. 

(4) Material PotentiaUy Presenting an Explosive Hazard (MPPEH) Processing Areas. For 
MPPEH that has been inspected in the MEC work area and brought to a processing area for 
metals segregation, certification, verification, containerization, etc., apply the infraline distance 
from the storage magazines to the scrap processing area, based on the quantity of explosives at 
the magazine. See the appropriate tables in DOD 6055.9-STD. 

(5) Siting Magazines at Operational Installations. 

(a) On-Post Roads. For magazines supporting munitions response to MEC work at 
operational installations, on-post roads are normally not considered PTRs and no Q-D applies 
from the magazine to them. Exceptions are as foUows: 

• On-post roads open to the public are PTRs. 

• On-post roads that are closed to the public, but are used by instaUation personnel who are 
unrelated to the installation's ammunition mission are considered PTRs. 
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(b) Installation Personnel and Operations. 

• Installation ammunition personnel and operations. Site the magazine at the infraline 
distance to these exposures (note: magazine distance appUes from installation explosives 
locations to magazines supporting munitions response to MEC projects). 

• Installation non-ammunition personnel and operations. Site the magazine at the IBD to 
these exposures. 

e. Lightning Protection for Explosives Storage Areas. 

(1) Each magazine wiU be provided lightning protection in accordance witii DA Pam 385-64. 
The provisions ofthe National Fire Protection Association (NFPA) 780, which are consistent 
with Army guidance, may be used to supplement Army guidance where necessary. 

(2) DOD 6055.9-STD requires fimctional lightning protection for aU explosives storage 
areas. 

(3) Approved explosives storage areas on active installations will have a Lightning 
Protection System (LPS) installed. 

(4) Temporary explosives storage areas used to support an on-going project will have a LPS. 
Existing earth-covered magazines at a FUDS project property will have a LPS. 

(5) Prior to storing explosives in any magazine with an installed LPS, the system wUl be 
inspected and tested to ensm-e it is functional. Existing facUities without a LPS wiU have a LPS 
installed and tested to ensure it is functional prior to storing explosives. Inspection and testing 
criteria are contained in DA Pam 385-64. 

(6) NFPA 780 allows the metal waUs ofthe magazine to act as both the air terminal and 
down conductor of a LPS, provided the portable magazine meets the following criteria: 
magazines manufactured entirely from metal that are at least 3/16 inches thick and that have 
doors bonded to the side ofthe magazine. ATF-approved, portable Type II magazines meet 
these criteria. Lightning protection is completed by grounding the magazine in accordance with 
EM 1110-1-4009; however, the grounding system will be inspected and tested in accordance 
with DA Pam 385-64. the Interim Holding FacUities (IHF) used for Recovered Chemical 
Warfare Materiel (RCWM) projects do not meet these criteria; therefore, they will have a LPS 
designed, installed, and tested prior to use, ifthe IHF is to be sited for explosively-configured 
RCWM. Ifthe EHF is not sited for explosively-configured items, a LPS is not required. 
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(7) When more than one portable magazine is used on a project property, they wiU be 
separated by a minimum of 2 meters (6.5 feet) if they are grounded separately, or they will be 
bonded to a common grounding system ifthe 2 meter (6.5 foot) criteria cannot be met. Fences 
installed around magazines will be at least 2 meters (6.5 feet) from the magazine or bonded into 
the grounding system. 

f. Munitions Debris Storage Inside the Fenced Explosives Storage Area. Certified, verified, 
cdhtaiiierized rnumtidns debris ihay be stored in the fenced expl^ 
the munitions debris containers will be made of non-flammable materials. Wood or cardboard 
containers are not acceptable as they constitute a fuel source in case of fire near the magazine. 

g. Fire Protection. 

(1) A fire plan for either an on-mstallation or off-installation explosives storage facility will 
be prepared and coordinated with the local fue department. 

(2) Clear all combustible material a minimum of 15.25 meters (50 feet) around portable 
magazines. Do not store any combustible materials within 15.25 meters (50 feet) of any 
magazine. 

(3) Placarding. 

(a) On DOD Installations. Affix a fire symbol to the magazme m accordance with DA Pam 
385-64. 

(b) FUDS and Other Munitions Response to MEC Projects Not on DOD Operational 
Installations. Placarding of magazines will be performed m accordance witii local mles and 
regulations. 

(c) Routine emergency response drills will be conducted in accordance with the approved 
Work Plan to familiarize the response personnel with the hazards. 

h. Physical Security. A physical security survey wiU be conducted in accordance with AR 
190-11 to determine if fencing or guards are required. For BRAC or active installations tiie 
physical security survey will be coordmated through the Provost MarshaU's office. For FUDS, 
this survey wUl be coordinated with local law enforcement agencies. See EP 1110-1-18 for 
additional details on physical security. 

(1) GeneraUy, a fence around the magazine is not needed, in accordance with 27 CFR 55. 
However, the degree of protection needed to prevent the theft of tiie military munitions wiU be 
provided. 

10 
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(2) USAGE contractors must be aware of 49 CFR 172, Subparts H and I concerning the 
offering, preparing, or transporting of designated hazardous materials, as well as the necessary 
security requirements. 

i. Magazines for Storage of RCWM. Refer to EP 75-1-3 and EP 1110-1-18 for RCWM 
IHF siting requirements. 

j . Requirements forthe physical security of a RCWM IHF are contained in EP 75-1-3. 

11. Military Munitions Transportation. Offsite, In the event that military munitions wUl be 
transported offsite, the provisions of EP 1110-1-18 will be foUowed. In addition, USAGE 
contractors are prohibited from transporting UXO offsite for destmction until the provisions of 
Technical Bulletin 700-2 have been met. 

12. Military Munitions Transportation. Onsite. The foUowing safety procedures wiU be followed 
for the fransportation of military munitions that are acceptable to be moved/fransported onsite: 

a. Do not fransport WP tnunitions urtiess they are immersed in water, mud, or wet sand. 

b. If loose pyrotechnic, fracer, flare, or simUar mixtures are to be fransported, they will be 
placed in Number 10 mineral oil or equivalent to minimize the fire and explosion hazards. 

c. Incendiary-loaded munitions will be placed on a bed of sand and covered with sand to 
help confrol the bum if a fire should start. 

d. If an unfired rocket motor will be fransported, it will be positioned in the vehicle parallel 
to the rear axle and secured in place with sandbags. This will afford maximum protection for the 
personnel operating the vehicle. 

e. If a base-ejection projectile will be fransported to a disposal facihty, the longitudinal axis 
ofthe projectile wiU be oriented parallel to the rear axle and secured in place with sandbags. 
This will afford maximum protection for the personnel operating the vehicle. 

f Military munitions with exposed hazardous fiUers, such as High Explosive, wiU be 
placed in appropriate containers with packing material to prevent migration ofthe hazardous 
fiUers. Padding wiU be added to protect tiie exposed fiUer from heat, shock, and fiiction. 

11 
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13. Exclusion Zone Operations. On munitions response to MEC projects, it is the responsibility 
ofthe contractor's Unexploded Ordnance Safety Officer (UXOSO) to estabUsh the exclusion 
zone (EZ) for each MRS. 

a. The purpose of the EZ is to protect nonessential persormel from blast overpressure and 
fragmentation hazards. Calculating EZs with respect to intentional and unintentional detonations 
is discussed below. Approved engineering controls may be used to reduce the EZ for either 
intentional oruiuhtehtibhaldetbriatioris. 

(1) Intentional Detonations. The minimum separation distances specified in DOD 6055.9-
STD will be used unless lesser distances have been calculated usmg TP Number 16. 

(2) Unintentional Detonations. Ifthe identity ofthe mihtary munitions to be found is 
unknown, the minimum separation distance specified in DOD 6055.9-STD will be used to 
estabUsh the EZ. Ifthe identity of the miUtary munitions to be found is known, use TP Number 
16 to determine the criteria for establishing the EZ. 

b. When multiple teams are woridng onsite, a Team Separation Distance (TSD) wUl be 
established. The minimum TSD wiU be the greater of 61 meters (200 feet), the hazardous 
fragment distance ofthe MGFD (lesser distance authorized if supported by a hazard assessment), 
or the K50 (0.9 pounds per square inch) overpressure distance. 

c. WhUe MEC procedures are being conducted, only personnel essential for tiie operation 
and authorized visitors will be allowed to enter a MRS EZ. When nonessential personnel enter 
the EZ, aU MEC procedures will cease. In addition to this work stoppage, the foUowing actions 
will be taken: 

(1) The individual(s) will receive a safety briefing and sign the visitors log prior to entering 
tiie EZ. 

(2) The mdividual(s) will be escorted by a UXO-qualified individual. 

d. AU personnel working within the EZ will comply with the following: 

(1) There will be no smoking within the EZ, except in areas designated by the UXOSO. 

(2) There will be no open fires for heating or cooking (gas stoves, grills, etc.) within the EZ, 
except where authorized by the UXOSO. If open fires for heating or cooking are to be allowed 
on the project property, then the appropriate frre fighting measures and plans need to be 
established in the approved Work Plan. 

12 
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(3) During geophysical detection operations, personnel will not wear any metal (e.g., rings, 
watches, keys, etc.) that would interfere with the instrument's operation. 

e. On RCWM project properties, EZs wiU be estabUshed m accordance with EP 75-1-3. 

14. Authorized Visitors. 

a. Explosives Safety Policy. 

(1) In accordance witii DOD 6055.9-STD and DA Pam 385-64, it is DOD and DA poUcy to 
limit the exposure to a minimum number of persons, for a minimum time, to the minimum 
amount of ammunition and explosives (i.e., MEC) consistent with safe and efficient operations. 

(2) DA Pam 385-64 provides the foUowing discussion concerning personnel limits: 

(a) Tasks not necessary to the operation wiU be prohibited within the immediate area ofthe 
hazard produced by the operation. (For USAGE iVIMRP projects, multi-discipluie and multiple 
MEC project teams performing tasks requued to execute the project may be in the EZ while 
MEC procedures are being performed as long as minimum team separation distances are 
maintained.) 

(b) Persormel limits, to include authorized visitors, will be clearly posted for each operation 
and must not be exceeded during the operation. (For USAGE MMRP projects, personnel limits 
are based on the approved Work Plan designating the number and types of teams that may be 
requued to complete the field operations.) 

(c) Personnel not needed for the operation wUl be prohibited from visiting. (For USAGE 
MMRP projects, essential personnel and authorized visitors, as defined in this guidance, may 
visit the EZ while MEC procedures are being conducted.) 

(3) DA Pam 385-64 and ER 385-1-95 requue the confractor to establish an EZ around each 
work area where MEG procedures are being performed. The EZ is estabUshed to protect non­
essential personnel from the damaging effects of blast overpressure and fragmentation should an 
unintentional detonation occur. The EZ will be delineated in the approved Work Plan, 
Explosives Siting Plan, and Explosives Safety Submission. 

b. Responsibilities. 

(1) Authorized visitors wiU obtain written approval from the executing district's Safety and 
Occupational Health Office (SOHO). 

13 
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(2) Project team members Usted in the QuaUty Assurance Surveillance Plan (QASP) do not 
require additional SOHO approval. They will be considered as authorized visitors when 
perfonning assigned quality assurance fimctions. If a QASP is not available, or personnel are 
not listed in the QASP, SOHO approval is required. 

(3) The confractor is responsible for considering aU explosives safety policies and principles 
when making determinations regarding EZ operations and personnel limits. 

(4) The confractor is responsible for posting personnel Umits and ensuring all persoimel are 
aware of and comply with the posted limits. 

(5) All personnel entering, or working in, EZs are responsible for ensuring personnel limits 
are not exceeded. 

c. Requirements and Procedures. 

(1) All requests for approval as an authorized visitor for entry into the EZ during MEC 
procedures wiU be submitted through the Project Manager (PM). The PM will provide tiie 
request to the project OE safety Specialist for review prior to transmitting it to the executing 
district's SOHO for approval. An exception to this is provided in paragraph 14.b.(2) above. All 
visitor authorization requests wiU: 

(a) Describe the purpose ofthe visit and the tasks to be performed. 

(b) Explain why the tasks must be performed during MEC procedures. 

(c) Specify whether the visit wUl be a single visit or one in a series of visits. 

(d) State the frequency ofthe visits and the time required to perform the task. 

(2) The on-site UXOSO will ensure: 

(a) The documentation approving the authorized visitors is reviewed for adequacy based on 
this guidance and the tasks to be performed. This documentation wiU become part ofthe project 
file. 

(b) Non-essential personnel, which include unauthorized visitors, are prohibited within the 
EZ where MEC procedures are being performed. 

(c) All authorized visitors are provided a safety briefing prior to entering the EZ and a UXO-
qualified escort regardless, of their quaUfications. 

14 
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(d) Posted personnel limits are not exceeded whUe MEC procedures are being conducted. If 
more than the posted number of persormel are in the EZ while MEC procedures are being 
performed, MEC procedures must cease and the required number of personnel must leave before 
they may continue. 

(e) Personnel limits are posted at or near the contractor's on-site office. As a minimum, the 
limits should be posted at a cenfral site accessible to all personnel. 

(f) Personnel limits are a topic covered during the confractor's daily safety briefings. 

(3) Once the personnel limits are established, the confractor has the flexibility to manage 
team sizes to accomplish the mission provided the personnel limits are not exceeded. 

15. Munitions Response Excavation Operations. 

a. By tiieir nature, MEC procedures/anomaly excavations are hazardous and certain 
calculated risks will be taken. Ingenuity, judgment, common sense, and above all, the mastery of 
EOD techniques and observance of EOD principles wiU determine success or faUure. UXO-
qualified technicians wiU be alert at all times and be in observance of EOD safety precautions. 
EOD/UXO-qualified personnel are the most experienced and best qualified to perform these 
operations. 

b. Hand excavation is the most reliable method for uncovering a mUitary munition. 
However, hand excavation exposes personnel to the hazard of detonation. Only EOD or UXO-
qualified personnel are to perfonn these operations. 

c. Specific Procedures for Anomaly Excavation. 

(1) Start all excavations from the side ofthe anomaly. CarefiiUy dig from the side untU 
identification ofthe anomaly is made. Excavation operations, whether by hand or Earth-Moving 
Machinery (EMM), wiU employ a step-down or offset access method. Under no cucumstances 
will any excavation be made directiy over suspected mUitary munitions. 

(2) Clear debris/dirt from the subsurface anomaly only enough to permit identification ofthe 
anomaly and to apply the necessary MEC procedure. 

(3) All UXO wUl be blown m place, when possible. 

(4) Move with slow, deliberate motions; avoid abmpt moves. 

(5) Avoid impacting, jarring, or strildng UXO. 

15 
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(6) Do not subject UXO to shock, rough handling, heat, or any other force. 

. (7) Observe EMR precautions in accordance with DA Pam 385-64. 

d. EMM may be used to excavate overburden from suspected mUitary munitions. EMM 
wUl not be used to excavate within 12 inches of a suspected military munition. Once the EMM 
is witiiin 12 inches ofthe suspected miUtary munition, the excavation wUl be completed by hand 
excavation methods. Personnel who are not UXO-qualified may operate EMM dnly when 
supervised by a UXO Technician III or higher. 

(1) If more than one earth-moving machine is to be used onsite, the same minimum 
separation distances requued for multiple work teams apply. 

(2) EMM operations wiU be conducted within the guidelines of EM 385-1-1 and 29 CFR 
1926, subpart?. 

16. Procedures for Assessing Munitions with Unknown Fillers. 

a. Background. 

(1) For explosives and chemical safety reasons, the complete identification of recovered 
munitions is required before destmction or disposal. This is particularly tme with regard to 
munitions that can be filled with chemical warfare materiel (CWM) and could present a 
dov/nvi'ind chemical vapor hazard. 

(2) Many munitions have sufficient physical properties (e.g., design characteristics, 
markings) that allow USAGE OESS and UXO persoimel to positively identify the mxmition and 
the fUler. However, the design or physical condition of some munitions may not allow their 
complete identification by visual inspection. 

(3) Munitions whose external design does not always aUow for positive identification of tiieir 
filler include: 4.2-inch mortars (Ml, M2, and tiie M2A1 models) and Livens projectiles (MK II 
(Ml)andMKIIAI). 

(a) Because the 4-inch Stokes mortar's physical dimensions (see Appendix B) clearly 
indicate whether or not it contains a suspect chemical filler, it is not included in this Ust. 

(b) Because this list is not all inclusive, tiie MM CX should be contacted about other 
munitions when questions arise. 

(4) The identification ofthe filler of some munitions is very difficuU, if not impossible, 
through visual inspection when the munition has been used or otherwise impacted (e.g., disposed 
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of after ineffective treatment) or exposed to the environment (e.g., buried as a means of disposal) 
for years. 

(5) Only EOD or TEU wiU be allowed to determine tiie most likely filler ofthese mimitions. 

b. Procedures. When performing munitions responses on USAGE project properties and the 
filler of a munition listed above cannot be detennined, the following procedures wiU be 
followed. Refer to EP 75-1-2 for additional details on prdcediirestd be foUdweid in the event 
that munitions with unknown fiUers are identified on conventional munitions response to MEC 
project properties. 

(1) On conventional munitions response to MEC project properties, contact the POC 
identified in the approved Work Plan for performing the assessment or response (i.e., mUitary 
EOD or TEU). Typically, the Work Plan will address how to "safe the hole / item" to mitigate 
the possible downwind hazards pending the arrival ofthe appropriate response personnel. 

(2) On RCWM projects, TEU wiU normally be present at the project property and will 
perform the assessment as part of their daily routine and per their procedures. 

(3) Ifthe assessment has mled out RCWM as a fUler, tiien the item will be returned to 
USAGE for disposal operations as specified in the approved conventional munitions response to 
MEC Work Plan. 

(4) Ifthe assessment indicates RCWM as a fiUer: 

(a) On a RCWM project, TEU will package and secure the item per the approved Chemical 
Safety Submission, usuaUy on site. 

(b) On a conventional munitions response to MEC prdject, TEU will assume cdnfrol ofthe 
item. (Note: TEU may requue some logistical support during the assessment process.) 

(5) The use ofthese procedures is a precautionary measure to confirm that the munition can 
be safely desfroyed; to help ensure that an uncontrolled, unintentional release of CWM does not 
occxu; and to vaUdate site-specific information. 

c. It is important that terminology used not cause unnecessary public or regulatory concem. 
Generally, these munitions should be refened to as munitions with unknown fiUers, rather than 
suspect chemical mimitions. 

17. MUitary Munitions Disposal Operations. AU disposal operations wiU be conducted in 
accordance witii TM 60A-1 -1 -31, EP 1110-1 -17, and tiie unnumbered USAESCH pubUcation 
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entitied Procedures for Demolition of Multiple Rounds (Consolidated Shots) on Ordnance and 
Explosives (OE) Sites. 

a. As a general mle, aU disposal operations will be accomplished by electrical means to 
ensure maximum safety. There are exceptions to this requirement in situations where static 
electricity or EMR hazards are present. Uiuntentional detonations can occur because ofthese 
induced ciurents (or lightning). The following precautions from DA Pam 385-64 are to be 
•fbUdwed: 

(1) Premature detonation of electric blasting caps by induced current from radio frequency 
signals is possible. Refer to DA Pam 385-64 for minimum safe distance with respect to 
fransmitter power and indication of distance beyond which it is safe to conduct electric blasting 
even under the most adverse conditions. 

(2) Lightning is a hazard with respect to aU field activities. Lightning strikes, even at distant 
locations, may cause exfremely high local earth currents. Effects of remote Ughtning strikes are 
multiplied by theu proximity to conducting elements such as those found in buildings, fences, 
raifroads, bridges, stieams, and underground cables or conduits. The only safe procedure is to 
suspend all field activities when an electrical storm approaches to within 5 miles ofthe project 
location. 

(3) Electric power lines also pose a hazard with respect to electric initiating systems. It is 
recommended that any disposal operation closer than 155 meters (517 feet) to electric power 
lines be done with a non-electric system. 

b: The only acceptable disposal metiiod is the one stated in the appropriate TM 60 Series 
manual for specific ordnance types. Any commercial explosives being used wUl be equivalent to 
the miUtary explosive required for the disposal operation. 

c. If justified by the situation, protective measures to reduce shock, blast overpressure, and 
fragmentation will be taken. The MM CX wUl assist in any design work and will review for 
approval all proposed protective measures. 

d. MSDs for personnel during MEC disposal operations will be in accordance with DOD 
6055.9-STD, TP 16, or tiie distance provided by the MM CX. 

e. During open detonation operations, personnel wiU be located away from lifting lugs, 
sfrong backs, base plates, etc.. 

f Once disposal operations are completed, a thorough search of the immediate area will be 
conducted with a magnetometer to ensure that a complete disposal was accomplished. 
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f Once disposal operations are completed, a thorough search ofthe immediate area will be 
conducted wilh a magnetometer Lo ensure thai a complele disposal was accomplished. 

g, Inert ordnance will nol be disposed ofas scrap until the internal fillers/voids have been 
exposed and unconfined. 

FOR THE COMMANDER; 

2 Appendices 
Appendix A - References 
Appendix B - 4-inch Stokes Mortar 
Measurements 

' S' JOHN R, McMAHON 
Colonel, Corps of Engineers 
Chief ofStalf 
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APPENDIX B 
4-Inch Stokes Mortar Round Measurements 

Distance A is measured from outside ofthe windage ring 
to outside of the windage ring vvlthout regard to fuze 

mounting location or tall boom. 

Distance A 

Distance A measurement for the following type of mortar fillers are: 

Chemical Gas - MK I = 16 inches, NIK I I I = 16 /̂4 inches 
Smoke Filled - MK I = 15 inches 

Incendiary Filled - MK I = 14 Inches 
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GLOSSARY 

Section I 
Acronyms 

AFM Air Force Manual 

AR Army Regulation 
ATF Bureau of Alcohol, Tobacco, and Firearms 
BRAC Base Realignment and Closure 
CFR Code of Federal Regulatidns 
CWM Chemical Warfare Materiel 
DA Department ofthe Army 
DA Pam Department ofthe Army Pamphlet 
DMM Discarded Military Munition 
DOD Department of Defense 
EM.. Engmeer Manual 

EMM Eartii-Moving Machinery 
EMR Elecfromagnetic Radiation 
EOD Explosive Ordnance Disposal 
EP Engineer Pamphlet 
ER Engineer Regulation 
EZ Exclusion Zone 
FUDS Formerly Used Defense Sites 
HTRW Hazardous, Toxic, and Radioactiye Waste 
IBD Inhabited Building Distance 
ICM Improved Conventional Munition 
IHF Interim Holding Facility 
LPS Lightning Protection System 
MACOM Major Army Command 
MC Munitions Constituents 
MEC Munitions and Explosives of Concem 
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MGFD Munition with Greatest Fragmentation Distance 
MM MiUtary Munitions 
MM CX Military Munitions Center of Expertise 
MMRP Military Mimitions Response Program 
MPPEH Material Potentially Presenting an Explosive Hazard 
MRA .Munitions Response Area 
MRS Munitions Response Site 
MSD Minimum Separation Distance 
NAVSEA OP Naval Sea Systems Command Ordnance Pamphlet 
NEW Net Explosive Weight 
NFPA National Fire Protection Association 
OE Ordnance and Explosives 
OESS OE Safety Specialist 
pdf Portable Document Format 
POC Point of Contact 
PTR Public Traffic Route 
PZ Piezoelectric 
Q-D Quantity-Distance 
QAR QuaUty Assurance Representative 
QASP Quality Assurance Surveillance Plan 
RCWM Recovered Chemical Warfare Materiel 
SOHO Safety and Occupational Healtii Office 
STD Standard 
TEU U.S. Anny Technical Escort Unit 
TM Technical Manual 
TP Technical Paper 
TSD Team Separation Distance 
USAGE U.S. Army Corps of Engineers 
USAESCH U.S. Army Engineering and Support Center, 

Huntsville 
UXO Unexploded Ordnance 
UXOSO Unexploded Ordnance Safety Officer 
WP White Phosphoms 
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Section H 
Terms 

Authorized Visitors 
DOD, DA, USAGE, or other personnel (MM CX, Departinent of Defense Explosives Safety 
Board , HQ Safety, etc.) conducting project or mission related functions, e.g.. Quality Assurance 
Representatives (QARs), safety and quality inspectors (including geophysicists performing 
quality assurance fimctions), and project management. Authorized -visitors must be escorted 
while in the EZ and be approved for entty into the EZ in accordance with this guidance. No 
more than 2 authorized visitors will be permitted in the EZ at any given time. 

Defense Sites 
Locations that are or were owned by, leased to, or otherwise possessed or used by the 
Department of Defense. The term does not include any operational range, operating storage or 
manufacturing facUity, or facUity that is used for or was permitted for the treatment or disposal 
of military munitions. (10 U.S.C. 2710(e)(1)) 

Discarded Militarv Munitions CDMM) 
Military munitions that have been abandoned without proper disposal or removed from storage 
in a miUtary magazine or other storage area for the purpose of disposal. The term does not 
include unexploded ordnance, military munitions that are being held for future use or planned 
disposal, or military munitions that have been properly disposed of consistent with appUcable 
envuonmental laws and regulations. (10 U.S.C. 2710(e)(2)) 

Essential Personnel 
USAGE and confractor project personnel necessary for the safe and efficient completion of field 
operations conducted in an EZ. This is limited to: confractor work team members including the 
Unexploded Ordnance (UXO) Safety Officer (UXOSO), UXO Quality Control SpeciaUst, Senior 
UXO Supervisor, and a USAGE Ordnance and Explosives (OE) Safety Specialist. 

Exclusion Zone (EZ) 
A safety zone estabUshed around a MEC work area where MEC procedures are being conducted. 

Improved Conventional Munition (ICM) 
ICMs are deUvered by 105 and 155 Howitzers and the Multiple Launch Rocket System (rockets 
and missiles). There are three types of ICM: 1) Antipersonnel (APICM); 2) Antipersonnel, 
Antimaterial (APAM); and 3) Dual Puipose (DPICM). (FM 3-09.21) 

Material Potentially Presenting an Explosive Hazard (MPPEH) 
Material potentially containing explosives or munitions (e.g., munitions containers and 
packaging material; munitions debris remaining after munitions use, demilitarization, or 
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disposal; and range-related debris); or material potentially contaminated with a high enough 
concenfration of explosives such that the material presents an explosive hazard (e.g., equipment, 
drainage systems, holding tanks, piping, ventilation ducts) associated with munitions production, 
demilitarization or disposal operations. Excluded from MPPEH are munitions within DOD's 
established munitions management system and other hazardous items that may present explosion 
hazards (e.g., gasoline cans, compressed gas cylinders) that are not munitions and are not 
intended for use as munitions. 

MEC Procedures 
Procedures which include, but are not limited to, the following actions performed by a UXO-
qualified individual: 

a. Gaining access to (manual excavation) and identifying subsurface anomalies and assessing 
the condition of buried MEC. 

b. Identifying and assessing the condition of surface MEC. 

c. Recovering and making final disposal of all MEC. 

MEC-Related Procedures 
Procedvues which include, but are not limited to, the following actions which may be performed 
by a non-UXO-qualified individual: 

a. Locating and marking subsurface anomalies. 

b. Locating and marking suspected surface MEC. 

c. Transporting and storing recovered MEC. 

d. Utilizing EMM to excavate overburden from suspected MEC. 

Militarv Munitions 
MUitary munitions means all ammunition products ahd components produced for or used by the 
armed forces for national defense and security, including ammunition products or components 
under the confrol ofthe Department of Defense, the Coast Guard, the Department of Energy, and 
the National Guard. The term includes confined gaseous, liquid, and solid propeUants, 
explosives, pyrotechnics, chemical and riot confrol agents, smokes, and incendiaries, including 
bulk explosives and warfare agents, chemical munitions, rockets, guided and ballistic missiles, 
bombs, warheads, mortar roimds, artillery ammunition, small arms ammunition, grenades, mines, 
torpedoes, depth charges, cluster munitions and dispensers, demolition charges, and devices and 
components thereof. 
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The term does not mclude wholly mert items, improvised explosive devices, and nuclear 
weapons, nuclear devices, and nuclear components, otiier than non-nuclear components of 
nuclear devices that are managed under tiie nuclear weapons program ofthe Department of 
Energy after all required sanitization operations under the Atomic Energy Act of 1954 (42 
U.S.C. 2011 et seq.) have been completed. (10 U.S.C. 101(e)(4)). 

Munitions Constituents (MC) 
Any materials originating from unexploded ordnance, discarded military munitions, or other 
military munitions, including explosive and nonexplosive materials, and emission, degradation, 
or breakdown elements of such ordnance or munitions. 
(10 U.S.C. 2710(e)(4)). 

Munitions and Explosives of Concern (MEC) 
This term, which distinguishes specific categories of mUitary munitions that may pose unique 
explosives safety risks, means: 

a. Unexploded Ordnance GJXO), as defined m 10 U.S.C. 2710(e)(9); 

b. Discarded MiUtary Munitions (DMM), as defined in 10 U.S.C. 2710(e)(2); or 

c. Mimitions Constituents (e.g., TNT, RDX) present in high enough concentrations to pose an 
explosive hazard. 

Munitions Response 
Response actions, including investigation, removal and remedial actions to address the 
explosives safety, human health, or environmental risks presented by unexploded ordnance 
(UXO), discarded military mimitions (DMM), or munitions constituents (MC). 

Munitions Response Area (MRA) 
Any area on a defense site that is known or suspected to contain UXO, DMM, or MC. Examples 
include former ranges and munitions burial areas. A munitions response area is comprised of 
one or more munitions response sites. 

Munitions Response Site (MRS) 
A discrete location within a MRA that is known to require a munitions response. 

Personnel Limits 
The maximum number of persoimel that may be in the EZ at any one time. This includes 
essential personnel as defined above, plus 2 authorized visitors. 
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Submunition 
Any munition that, to perform its task, separates from a parent munition. (DODD 4715.11) 

Unexploded Ordnance (UXO) 
Military munitions that: 

a. Have been primed, fused, armed, or otherwise prepared for action; 

b. Have been fired, dropped, launched, projected, or placed in such a manner as to constitute a 
hazard to operations, installations, personnel, or material; and 

c. Remain unexploded either by malfunction, design, or any dther cause. 
(10 U.S.C. 101(e)(5)) 

UXO-Oualified Individual 
Individual meeting the reqmrements for the positions of UXO Technician II, UXO Technician 
m, UXO Safety Officer, UXO Quality Confrol SpeciaUst, or Senior UXO Supervisor. For 
qualification requirements, refer to EP 1110-1 -18. 
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AVAILABILITY 

Electronic copies of this and other U.S. Army Corps of Engineers publications are available 
on the Internet at http://www.hnd.usace.army.mil/techinfo/engpubs.htm. This site is the only 
repository for all official USAGE engineer regulations, circulars, manuals, and other 
documents originating from HQUSACE. Publications are provided in portable document 
format (pdf). 
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Explosives 
MUNITIONS AND EXPLOSIVES OF CONCERN (MEC) SUPPORT DURING 

HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE (HTRW) 
AND CONSTRUCTION ACTIVITIES 

1. Purpose. This pamphlet provides U.S. Army Corps of Engineers (USAGE) personnel with 
procedural guidance, technical specifications, personnel and training requirements, and health 
and safety criteria for Munitions and Explosives of Concem (MEC) support during HTRW 
and constmction activities. 

2. Applicability. This pamphlet applies to all Headquarters, U.S. Army Corps of Engineers 
(HQUSACE) elements, USAGE Major Subordinate Commands (MSCs), USAGE geographic 
districts, and field operating activities having responsibilities for civil works and/or military 
programs with HTRW-related and constmction projects that have the potential for 
encountering MEC. The MEC support requirements presented in this pamphlet are applicable 
to anomaly avoidance activities conducted during HTRW activities, standby MEC support 
during construction activities, and subsurface removal of MEC during construction activities. 
Guidance presented in this pamphlet is consistent with policy in ER 385-1-95. Contact the 
Military Munitions Center of Expertise (MM CX) for additional information. 

3. Distribution Statement. Approved for public release; distribution is unlimited. 

4. References. Required and related references are at Appendbc A. 

5. Explanation of Acronyms and Terms. Acronyms and special terms used in this pamphlet 
are explained in the glossary. 

FOR THE COMMANDER: 

3 Appendices / / JOHN R. McMAHON 
(See Table of Contents) ^ ^ Colonel, Corps of Engineers 

Chief of Staff 

This pamphlet supersedes EP 75-1-2, dated 20 November 2000. 
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CHAPTER 1 

Introduction 

1-1. General. This Engineer Pamphlet (EP) presents procedures for providing Munitions and 
Explosives of Concern (MEG) support during Hazardous, Toxic, and Radioactive Waste 
(HTRW) and constmction activities. MEG support activities include: anomaly avoidance 
activities conducted during HTRW activities; standby MEC support during constmction 
activities; and subsurface removal of MEG during construction activities. 

a. During the investigative/design phase of any project on a site known or suspected to 
contain MEC, provisions for MEG support will be included. MEC support refers to anomaly 
avoidance techniques implemented to avoid any potential surface MEC and any subsurface 
anomalies. The U.S. Army Corps of Engineers (USAGE) primarily implements anomaly 
avoidance procedures on HTRW sites. Intmsive anomaly investigation is not authorized 
during anomaly avoidance activities. Although the examples of anomaly avoidance 
techniques in this EP pertain to HTRW-related activities, the procedures may be modified to 
address other types of activities, as appropriate. For additional information on anomaly 
avoidance techniques, contact the Military Munitions Center of Expertise (MM CX). See 
Chapter 5 for a discussion on anomaly avoidance procedures to be used during HTRW 
activities and Chapter 6 for MEC support during construction activities. 

b. MEG support during constmction activities, including the remediation phase ofan 
HTRW project, on a site with known or suspected MEC may include only MEC standby 
support or may require a subsurface removal response. As described in Chapter 12 of DOD 
6055.9 STD, the level of MEC support required during constmction activities is dependent on 
the probability of encountering MEG. Contact the MM CX for guidance and assistance in 
determining the level of support. 

(1) Ifthe probability of encountering MEC is low (e.g., cunent or previous land use 
leads to an initial determination that MEC may be present), only MEG standby support will be 
required. MEG standby support is discussed in paragraph 6-6 of this document. 

(2) When a determination is made that the probability of encountering MEC is moderate 
to high (e.g., current or previous land use leads to a determination that MEG was employed or 
disposed of in the area of concem), Unexploded Ordnance- (UXO-) qualified personnel must 
conduct a subsurface removal for the known constmction footprint and remove all discovered 
MEG. 
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(3) The level df effort for constmction support is site/task-specific and will be 
determined on a case-by-case basis by the project delivery team (PDT). 

c. If MEG is encountered after initiation of an HTRW or constmction project where 
MEG support has not been instituted, the procedures published in this EP will apply. 

d, The MM CX will determine procedures for sampling and cleanup of Munitions 
Constituents (MC) contaminated with primary explosives on a case-by-case basis. The 
HTRW Design District is responsible for the design and removal or remedial action to clean 
up soils contaminated with secondary explosives. Refer to ER 1110-1-8153 for definitions of 
primary and secondary explosives. Contact the MM CX for the latest procedures to be used 
for MC sampling. 

1-2. Responsibilities. 

a. All USAGE personnel involved with the Military Munitions Response Program are 
responsible for safely executing military munitions response projects, including MEG support 
during HTRW and constmction activities, in accordance with applicable laws, regulations, 
and policies. A detailed discussion of USAGE organizational responsibilities for military 
munitions response projects is presented in ER 1110-1-8153. Safety and health requirements, 
responsibilities, and procedures for MEG operations (response actions and any other MEC 
activity) are defined in ER 385-1-95. 

b. All USAGE organizations will ensure that all personnel with authorized access to 
the site for MEC support during HTRW and constmction activities are familiar with, and have 
access to, copies ofthe accepted Work Plan and Accident Prevention Plan/Site Safety and 
Health Plan (APP/SSHP). In addition, each organization will ensure that such personnel 
receive the appropriate training, medical surveillance, and personal protective equipment 
(PPE) required by the safety plan, contract specifications, Occupational Safety and Health 
Administration Standards, USAGE regulations, and applicable Department of Defense (DOD) 
and Department of the Army (DA) regulations. 

1-3. Functional Roles. The following section provides a description ofthe functional roles 
for MEG support activities. A more comprehensive description ofthe functional roles for the 
organizations discussed below is also provided in ER 1110-1-8153. 

a. Headquarters, U.S. Army Corps of Engineers (HQUSACE). If an Explosives Safety 
Submission (ESS) is required for MEG support activities, it will be reviewed and approved by 
the MM CX acting for HQUSACE. 
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b. Major Subordinate Command (MSG). If an ESS is required for MEC support 
activities, it will be monitored by an MSC in accordance with ER 1110-1-8153. 

c. District. A district will: 

(1) Execute MEC support activities. 

(2) Assign a Project Manager (PM) to lead the PDT, coordinate all project activities, 
serve as a liaison with other stakeholders, and review/approve project documents as required. 

(3) Conduct MEG support activities with either in-house resources or by contract. 

(4) Coordinate the MEG support project with the MM CX. 

(5) Prepare a project-specific Statement of Work (SOW) and Independent Govemment 
Estimates (IGE) for MEC support activities. 

(6) Submit plans developed for MEC support activities to the MM CX. All MEC 
concerns will be addressed before initiating any on-site activities. 

(7) If an ESS is required, review the ESS and provide comments and written 
concunence or nonconcurrence. 

(8) Supervise the fieldwork. MEC operations will be supervised by UXO-qualified 
personnel as defined in ER 385-1-95. 

(9) Conduct appropriate quality verification activities. 

(10) Coordinate requests for explosives ordnance dispdsal (EOD) suppdrt from the 52nd 
Ordnance Group (EOD) with the MM CX. 

(11) Godrdinate with the appropriate Military Munitions Design Center (MM DC), as 
necessary. 

d. MM DG. If an ESS is required for planned MEC support activities at a site, the 
appropriate MM DC will ensure its proper planning and preparation. The MM DC provides 
construction support/MEC support as defined by the district. 

e: MMCX. The MM CX wiU: 
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(1) Review and provide comments and written concurrence or nonconcunence on MEG 
support-related products (e.g., SOW, Work Plan, and ESS) to ensure compliance with 
Federal, DOD, DA, and USAGE MEC safety and environmental regulations. 

(2) Provide MEC technical support to any USAGE office conducting constmction 
and/or HTRW operations in areas where MEG is suspected or known to exist. 

(3) Develop and/or approve MEC-specific contract requirements, including military 
munitions response contractor personnel qualifications and work standards, for contract 
acquisition. 

(4) Assimilate and analyze lessons learaed from MEC support projects and provide 
them to the HTRW CX for inclusion in the USAGE lessons learaed database. 

(5) Coordinate support with the 52nd Ordnance Group (EOD) in accordance with the 
Memorandum of Agreement between the U.S. Army Engineering and Support Center, 
Huntsville (USAESCH) and the 52nd Ordnance Group (EOD). 

(6) Coordinate the review and approval ofan ESS (if required) with the U.S. Army 
Technical Center for Explosives Safety, and the Department of Defense Explosives Safety 
Board (DDESB). 

(7) Provide constmction support/MEC avoidance to districts as requested. 

f OE Safety Specialist. If a subsurface removal response is being conducted in 
support of constmction activities, an OE Safety Specialist will be present to provide safety 
oversight. Otherwise, an OE Safety Specialist is generally not required on-site. Additional 
information on the requirements for when an OE Safety Specialist is required on site is 
available in ER 385-1-95. 
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CHAPTER 2 

Statement of Wdrk/lndependent Gdvernment Estimates 

2-1. Intrdductidn. This chapter provides guidance on preparing an SOW and IGE for MEG 
support during HTRW and cdnstmctidn activities. The district is respdnsible for executing 
the SOW and IGE for MEG support activities. 

2-2. SOW. 

a. General. Safety and health are overriding conceras during MEG support project 
design and execution. The MM CX safety personnel are pdints-df-cdntact (POCs) for MEG 
safety issues and have particular, specialized expertise in identifying, interpreting, and 
implementing applicable safety requirements fdr military munitidns respdnse td MEG 
projects. Each SOW for MEG suppdrt activities must be cldsely cddrdinated with these 
persdnnel. 

b. Preparatidn. 

(1) The PM aldng with the PDT is respdnsible for preparing the SOW required for MEG 
support activities in conjunction with HTRW or constmction activities. The MM CX may be 
consulted to provide the appropriate statements or paragraphs concerning background and 
authority for the task order or contract award. 

(2) Appendix B provides an example SOW for anomaly avoidance during HTRW 
activities on sites with known or suspected MEC. Appendix C provides an example SOW for 
MEC support during constmction activities on sites with known or suspected MEG. The 
appropriate MEC support SOW may be used as an addendum to a larger SOW for an existing 
project. Ifthe intmsive investigation of anomalies is deemed necessary, the SOW for MEC 
support during constmction activities should be used. 

(3) The examples provided in Appendices B and C should be followed to ensure that the 
applicable requirements (i.e., site visit, Work Plan preparation, MEG support procedures, 
quality control, reporting, and public affairs assistance) are included. The MM CX should 
assist in the drafting of SOW verbiage when MEC support is required for HTRW activities 
not specifically referenced in Appendix B or when construction activities other than those 
presented in Appendix C are proposed and MEG support is required. 
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(4) Neither ofthese examples cdntains prdvisidns fdr a recdrds search by the cdntractdr 
td determine what types df MEG might be encduntered. Districts shduld cdnsider cdmpleting 
a recdrds search td determine the prdbability fdr cdntact with MEC and the pdtential types and 
quantities before using the SOW in Appendix B or C. 

c. Review Prdcess. Fdlldwing the preparatidn df the SOW by the PDT, the PM will 
submit cdpies td the MM CX for review. The MM CX will prdvide cdmments and written 
concunence or nonconcurrence for the decision/approval authority. The MM CX will be 
allowed 15 calendar days frdm receipt df the SOW for this review. If no comments are 
received within this time frame, concurrence may be assumed by the executing agency. 

2-3. Preparation df the IGE. Once the SOW is prepared, an IGE fdr andmaly avdidance 
during HTRW dr cdnstmctidn activities is prepared. The structure df the cdst estimate will 
vary depending on the contract type. The recommended USAGE software programs to be 
used in preparing cost estimates are the Micro Gomputer-Aided Cost Engineering System 
(MGAGES), Gold Versidn 5.3; MCACES fbr Winddws; Ldtus 123™ spreadsheets; dr 
ExceF*^ spreadsheets. The cost estimatdr or project engineer may develop crew and 
productivity sheets for the various field activities or tasks in the SOW to determine the 
duration or number of hours for the various labor categories needed td suppdrt each task. The 
labor rates are burdened rates and reflect all contractor mark-ups. Materials, travel, and per 
diem are duration driven and are totaled separately from the labor. The materials estimated 
can be purchased, rented, or allocated to overhead. 
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CHAPTER 3 

Planning Considerations for MEC Support 

3-1. Introduction. This chapter discusses the requirements that must be addressed prior to 
initiating MEG support activities during HTRW and constmction activities on sites known or 
suspected to contain MEC. The objective of MEC support activities is to conduct safe and 
efficient operatidns while limiting pdtential expdsure to a minimum number of personnel for a 
minimum time and to the minimum amount of MEC. 

3-2. Planning Documents. Site-specific planning documents that detail the methodologies 
that will be used during the MEG support project will be prepared. For anomaly avoidance 
activities, the planning document is the HTRW Work Plan. For MEC support during 
construction activities, the planning documents include the Work Plan and appropriate 
subplans and appendices (and an ESS, if required). For range constmction projects (including 
target maintenance), the planning documents include plans and specifications (an ESS is not 
required). The planning documents will be prepared in accordance with the project SOW and 
contract requirements. The PDT will ensure that these documents are consistent with each 
other. 

3-3. MEG Support Work Plan. 

a. For anomaly avoidance and constmction activities, a MEC Support Work Plan will 
be prepared to supplement the prime contractor's or USAGE'S Work Plan/Site Plan. The 
MEC Support Work Plan will be prepared in accordance with the project SOW and contract 
requirements. 

b. Content. The MEC Suppdrt Wdrk Plan does not need to be comprehensive, as it is a 
supplement to the overall site Work Plan. The MEC Support Work Plan will detail the 
management approach and dperatidnal prdcedures that will be used to cdmplete the MEG 
suppdrt activity. The MEC Suppdrt Wdrk Plan will indicate the specific geophysical 
instmment that the UXO team intends to use. The MEC Support Work Plan will include an 
APP/SSHP that specifically addresses MEC operations. The PDT will ensure that the MEC 
Support Work Plan and all appropriate subplans (e.g., APP/SSHP, ESS, etc.) are consistent. 

c. The MEC Support Work Plan will be submitted by the contractor to the PM for 
review and comment by the PDT. The PM will then forward one copy to the MM CX. The 
MM CX will review and provide comments and written concurrence or nonconcurrence on 
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the planning documents containing MEG support provisions. The MM CX will be allocated 
15 calendar days from the date of receipt for this review. If no comments are received from 
the MM CX within this time frame, concunence will be assumed by the executing agency. 

d. The accepted MEG Support Work Plan will serve as the contractual basis for all 
subsequent MEG activities. Cunent copies ofthe MEG Support Work Plan will be kept for 
reference by the PM, the contractor's senior site representative or safety manager, the UXO 
team, and the OE Safety Specialist (if required onsite). The accepted MEC Support Work 
Plan will be maintained in the district office. 

e. For thdse sites where subsurface remdval in suppdrt of constmction activities is 
required, the MEC Support Work Plan will contain the appropriate subplans and appendices 
from the folldwing list, based dn the MEC suppdrt prdject requirements and infdrmatidn 
already cdntained in the dverall Work Plan: 

(1) Technical Management Plan. 

(2) Explosives Management Plan. 

(3) Explosives Siting Plan (ESP). 

(4) Geophysical Prove-out Plan and Report. 

(5) Geophysical Investigation Plan. 

(6) Geospatial Information and Electronic Submittals. 

(7) Work, Data, and Cost Management Plan. 

(8) Property Management Plan. 

(9) Quality Control (QC) Plan. 

(10) Environmental Protection Plan. 

(11) Investigative Derived Waste (IDW) Plan. 

(12) Appendix - Task Order SOW. 

(13) Appendix - Site Maps. 

3-2 



EP 75-1-2 
01 Aug 04 

(14) Appendix - Local POCs. 

(15) Appendix - APP/SSHP. 

(16) Appendix - Munitions Constituents Sampling and Analysis Plan. 

(17) Appendix - Cdntractdr Fdrms. 

(18) Appendix - Minimum Separatidn Distance (MSD) Galculatidn Sheets. 

(19) Appendix - Resumes. 

f Mddificatidns. Changes may be required td the MEC Suppdrt Wdrk Plan and/dr 
APP/SSHP after apprdval by the Cdntracting Officer. A mddificatidn that affects any MEC 
subsurface removal operational and/or safety procedure may also require a revision to and re-
approval ofthe ESP and/or ESS. 

3-4. ESP. 

a. General. 

(1) An ESP, a component ofthe MEC Support Work Plan; is prepared only for MEG 
support during construction activities where MEG removal is planned. The ESP will provide 
explosives safety criteria for planning and siting explosive operations. The ESP discusses the 
proposed MSDs for unintentional detonations, intentional detonations, and siting of critical 
project components. The ESP will describe the basis of design, all design calculations, and 
propdsed hazard mitigatidn measures td be implemented td prdtect the public, ndn-prdject 
persdnnel, and site wdrkers frdm expldsive hazards. The ESP will be reviewed by the PDT td 
ensure that the apprdpriate MSD criteria have been applied. 

(2) The ESP will discuss the folldwing expldsive operations: Munitions Response 
Areas (MRAs), explosives storage magazines, and planned or established demolition areas. 
The location ofthese explosives operations will be sUed on a map with a scale of 1 inch 
equals 400 feet. A larger scale may be used if available and if a map using such a scale is not 
too large to be included in the Work Plan. A smaller scale is acceptable if distances can be 
accurately shown. If an unsealed map is used, the map must have labeled distances. The 
MSDs calculated for the operation will be discussed in the text ofthe plan and Quantity-
Distance (Q-D) arcs for the above-listed project elements will be drawn on the map. 
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(3) Q-D. Explosives safety distance tables prescribe the necessary separations and 
specify the maximum quantities for various classes of explosives permitted in any one 
location. The Q-D tables provided in DOD 6055.9-STD reflect the acceptable minimum 
criteria for the storage and handling of various classes and amounts of explosives. These 
distances will be used for siting storage Idcatidns. The project will site Open Bum/Open 
Detonation areas in accordance with EP 1110-1-17. 

b. MRAs. During intrusive operations (i.e., operations that involve or result in the 
penetration ofthe ground surface at an area known or suspected to contain MEC. See EP 
1110-1-18 for additional details), the MSD wUl be determined using two sets of criteria. The 
first set of criteria has been established for unintentional detonations (i.e., not planned in 
advance), and the second set of criteria has been established for intentional detonations (i.e., 
planned, controlled detonations). Details on calculating MSDs are published in EM 1110-1-
4009. 

(1) Unintentional Detonations. For an unintentional detonation, the applicable MSDs 
are the MSDs for unintentional detonations and the team separation distance (TSD). The 
MSD for unintentional detonations is the minimum distance that non-essential personnel and 
the public must be separated from intmsive operations. The TSD is the minimum distance 
that project teams must be separated during intrusive operations. 

(2) Intentional Detonations. The MSD for intentional detonations is the distance that 
both project personnel and the public must be from the intentional detonation. 

c. Explosives Storage Magazines. 

(I) The ESP will provide the following information on explosives storage magazines: 

(a) Type(s) of magazines used (e.g., Bureau of Alcohol, Tobacco, and Firearms ( A T F ) 
classification, portable, commercial, above ground, shed, earth covered, etc.). See DOD 
6055.9-STD for further information and definitions on the types of magazines to be used for 
explosives storage. 

(b) Net Explosive Weight (NEW) and hazard division to be stdred in each magazine. 
Generally, recdvered MEG is cdnsidered Hazard Divisidn 1.1. See 6055.9-STD for further 
informatidn and definitidns on Hazard Divisions. 

(c) Q-D criteria used to site the magazine. 
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(d) Design criteria for any proposed engineering controls to be used to mitigate 
exposures to the public when Q-D criteria cannot be met. 

(2) Magazines must also be properly placarded, and the property must be secured. DOD 
magazines storing explosives must have the appropriate fire fighting symbol or locally 
required DOD Hazard Classification assigned. Additional details on how explosives must be 
stored and secured are published in EP 1110-1-18. 

d. Planned or Established Demolition Areas. The MSDs for these areas will be based 
on the MSD criteria for intentional detonations. 

e. Footprint Areas. The following footprint areas wUI be discussed inthe ESP: blow-
in-place, collectidn pdints, and in-grid cdnsdlidated shdts. These areas, hdwever, dd not have 
to be shown on the site map. The MSDs for these footprint areas are described in the 
following paragraphs. 

(1) Blow-in-Place. Blow-in-place is the preferred method for disposal of MEC. Blow-
in-place occurs when a MEG is prepared for detonation and detonated in-place. The MSD for 
blow-in-place areas will be determined using the MSD criteria for intentional detonations. 

(2) Collection Points. Cdllectidn pdints are areas where recdvered MEG that is 
acceptable td move is temporarily accumulated within a search grid pending relocation to 
another area for stdrage dr destmctidn. Cdllectidn pdints will be limited td the anidunt df 
expldsives such that the K50 tdtal df the rdunds td be destrdyed will ndt exceed the MSD. 
(The K value is the safety factdr used in determining the MSD fdr imintentidnal detdnatidns. 
See DOD 6055.9-STD fdr additidnal details dn the establishment df K values.) The MSD fdr 
Cdllectidn points will be determined using the MSD criteria for unintentional detonations. 

(3) In-Grid Consolidated Shots. In-grid cdnsdlidated shots occur when recovered MEG 
that is acceptable to be relocated is collected and destroyed within a search grid. In contrast 
to an established demolition ground, consdlidated shdts dccur within a search grid rather than 
in a separate area. The prdcedures for in-grid cdnsdlidated shdts are presented in the 
USAESCH document titled "Prdcedures fdr Demdlitidn of Multiple Rounds (Consolidated 
Shots) on OE Sites." 

f Exceptions. The calculated MSDs for unintentional detonations specified above are 
considered minimums for executidn of normal operations. When site conditions exist that 
make it impossible or impractical to comply with these minimums, the PM may request 
consideration of a possible reduction. Any request for a reduction ofthese MSDs will be . 
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staffed through the MM CX for calculatidn. This information will be forwarded to the PM, 
who will fdrward it td the District Safety Office for a decisidn cdnceraing the reductidn df the 
exclusion area. For any requested reduction to the specified MSDs for unintentional 
detonations, a detailed hazard analysis, which explains why these reductions are necessary 
and acceptable, must be documented. 

3-5. Conventional ESS. 

a. ESS. 

(1) The purpose ofthe ESS is to ensure that all applicable DOD and DA regulations 
regarding safe and secure handling of military munitions are followed. 

(2) Intmsive activities cannot commence until the DDESB apprdves the ESS and the 
Cdntractdr has been directed td incdrpdrate changes resulting frdm ESS apprdval intd the 
MEG Suppdrt Wdrk Plan. A cdpy df the apprdved ESS will be maintained at the project site. 
All operations will be executed in accordance with the approved ESS. 

(3) Detailed guidance on the preparation and approval process associated with the ESS 
may be found in EP 385-1-95b and DDESB's "Memorandum Guidance for Clearance Plans." 

b. Construction support involving removal of MEC in the constmction footprint will 
require submittal and approval ofan ESS. An ESS is not required for standby constmction 
support dr andmaly avdidance. The ESS will be taildred td meet site-specific requirements. 

c. When an element df the approved ESS changes, the ESS must be changed. The 
contractor shall prepare the proposed change and forward it to the PM, who will forward it to 
the MM CX for review. The MM CX will forward the proposed changes to the appropriate 
agency for approval. For a change that specifies less restrictive requirements (e.g., reduction 
in the exclusion zone), the contractdr shall Cdmply with the accepted ESS until the change is 
apprdved. When the proposed changes would result in more restrictive requirements (e.g., 
increase in the exclusion zone), the contractor shall apply the more restrictive measures 
immediately during the ESS change approval process. 

3-6. Personnel Qualificatidns and Wdrk Standards. USAGE has set forth persdnnel 
standards applicable td all UXO persdnnel wdrking for USAGE. These quaUfications and 
standards, which detail the educational and experience requirements for UXO personnel, are 
available in EP 1110-1-18. 
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3-7. Training. USAGE and contractor personnel shall be in compliance with training 
requirements prior to cdnducting MEC suppdrt activities. Training requirements are 
published in EP 1110-1-18. The training tdpics included in EP 1110-1-18 pertain td 29 CFR 
1910, 29 CFR 1926, Initial Training, Refresher Training, Cardidpulmdnary Resuscitatidn 
(CPR)/First Aid, Medical Surveillance, Visitdr Training, and Blddd Bdme Pathogen training. 
Additional training information is contained in ER 385-1-95. 

3-8. Explosives Safety. There are no "safe" methods for dealing with MEC, merely 
procedures and process controls that are designed to reduce potential hazards. Maximum 
safety in conducting any MEC operations can be achieved through adherence to applicable 
safety precautions, a planned approach, intensive supervision, and MEC safety oversight. 
UXO-qualified personnel will conduct a site safety briefing prior to commencing operational 
activities each workday. All activities with potential exposure to MEC will be reviewed to 
identify the associated risks and appropriate mitigation procedures. Operations within areas 
suspected of containing MEG must be conducted in a manner that exposes a minimum 
number of people to the smallest quantity of explosives for the shortest period of time. 

a. General Safety Considerations. 

(1) General safety considerations applicable to personnel, both essential and non­
essential, at project sites where MEC may be encountered include: 

(a) Do not carry fire or spark-producing devices. 

(b) Do not cdnduct expldsive dr explosive-related operations, without approved 
procedures, proper supervision, and MEG standby support. 

(c) Dd ndt becdme careless by reasdn df familiarity with MEG dr the repdrted 
prdbability level of MEG. 

(d) Do not conduct explosive or potentially explosive operations during inclement 
weather. 

(e) Avoid contact with MEC except during MEG removal conducted during 
constmction activities. 

(f) Conduct MEC-related dperatidns during daylight hours only. 

(g) Employ the "buddy system" at all times. 
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(2) EP 385-1-95a provides additional considerations for safety at project sites where 
MEC may be encountered. 

b. Activity Hazard Analysis. 

(1) Activity Hazard Analyses will be performed in accordance with EM 385-1-1. 
Activity Hazard Analyses will be conducted by persdnnel whd are kndwledgeable with 
respect td MEG safety standards and requirements. These persdnnel must understand the 
specific dperational requirements and hazard analysis methdddldgies. A hazard analysis will 
be perfdrmed fdr each activity td detennine the significance df any pdtential expldsive-related 
hazards. For example, residual explosives from ordnance fillers may be exposed during an 
HTRW sampling activity. Explosive residues may be in the form of powder or various 
granular and powder-based pellets. These cdntaminants can enter the bddy thrdugh the skin 
dr by ingestidn if proper personal hygiene practices are not followed. Explosive fillers such 
as white phosphoms are dangerously reactive in air and acute exposure can result in serious 
injury to the skin, eyes, and mucous membranes. They are alsd a fire hazard. 

(2) Safety requirements (dr altematives) that will either eliminate the identified hazards 
dr cdntrdl them td reduce the assdciated risks td an acceptable level will be developed. The 
adequacy ofthe operational and support procedures that will be implemented to eliminate, 
control, or abate identified hazards or risks will then be evaluated and a second risk 
assessment completed to verify that a satisfactory safety level has been achieved. 

c. Hazards of Electromagnetic Radiation to Ordnance. 

(1) Some ordnance items and other electro-explosive devices (EEDs) are particularly 
susceptible to electromagnetic radiation (EMR) in the radio frequency (RF) range originating 
from devices such as radio, radar, and television transmitters. The presence of antennas and 
communication and radar devices will be noted on initial site visits and/or preliminary 
assessments of eligibility. In addition, active and passive subsurface detection devices emit 
EMR/RF. Each type of equipment producing EMR/RF must be reviewed and a hazard 
analysis completed. The level of EMR/RF susceptibility and potential hazard is a result ofthe 
design and type of MEG or EED that may be present. Therefore, a knowledge of what MEG 
is normally unsafe in the presence of EMR/RF is important so that preventive steps can be 
taken if such MEC is encountered. The MM CX will be consulted when geophysical 
investigations are planned in areas potentially containing electric-fiized ordnance. 
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(2) As part ofthe hazard analysis, the MSD between an EMR/RF emitting device and 
potential EEDs will be calculated. This calculation is based on the characteristics ofthe 
transmitting device and the potential EEDs. The important characteristics ofthe EMR/RF 
sdurce device include: 

(a) The transmitter frequency (f, in MHz). 

(b) The peak enveldpe transmitting power (Pt, in W). 

(c) The transmitter gain (GdB). 

(3) Minimum safe distances from EMR/RF sources are listed in Tables 2-2, 2-3, and 2-4 
of TM 9-1375-213-12. 

3-9. PPE. 

a. All UXO team members will be trained in the use df, medically qualified fdr, and 
physically able td wear the prescribed PPE. PPE fdr MEG suppdrt dperatidns will be 
determined by site-specific and task-specific analyses, ddcumented in the APP/SSHP, and 
worn as indicated in the plans. Specific requirements for PPE are described in the following 
paragraphs. 

(1) PPE will comply with the most stringent requirements of EM 385-1-1 and the 
applicable portions of 29 CFR 1910 Subpart 1 or 29 CFR 1926 Subpart E. 

(2) Footwear. In addition to the applicable requirements in the references cited above, 
shoes or boots with high traction soles and ankle protection will be used. During geophysical 
detection activities, UXO personnel will not wear safety shoes or other footwear that would 
cause interference with instmment operations. 

(3) Clothing. Short sleeve shirts and long pants are considered the minimum clothing 
suitable for MEG operations and wiU be worn at all work sites, unless variations are 
described, analyzed, and documented in the accepted APP/SSHP. 

(4) Head Protection. Personnel working in or visiting designated hardhat areas will be 
required to wear head prdtectidn meeting ANSI Z89.1 standards. Hardhat areas fdr MEG 
dperatidns will ndt be designated unless the activity hazard analysis shdws a pdssible 
overhead hazard. 
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b. UXO personnel using PPE will be knowledgeable ofthe limitations ofthe selected 
PPE as well as the reduced performance levels the equipment might impose on them when 
they are conducting assigned tasks. 

3-10. Fire Preventidn. 

a. Fire prevention awareness is especially important in areas with known or suspected 
MEC. Smoking will be permitted only in controUed areas where all combustibles (e.g., 
vegetation, fuel cans, sampling supplies) have been removed or sufficient firebreaks have 
been established. Personnel may attempt to extinguish minor fires with fire extinguishers if 
they are trained to do so safely without endangering themselves or others within the vicinity 
ofthe fire. 

b. If a fire becomes uncontrollable or extends into areas that may contain MEC, all 
personnel must immediately suspend any fire fighting efforts and retreat to a safe distance, 
which is at least the maximum fragment distance ofthe military munition with the greatest 
fragmentation distance (MGFD), (i.e., the military munition with the greatest fragmentation 
distance that might be recovered as a result df previous training activities based on historical 
information). Personnel will retreat upwind ofthe fire. The senior UXO-qualified person 
present wUl then lead an immediate evacuation ofthe area using available resources to ensure 
the safety of all personnel. 

3-11. Emergencv Procedures. MEC operations mayresult in accidents or incidents, regardless 
ofthe safeguards implemented. The APP/SSHP will describe site-specific emergency 
response procedures, including identification ofall appropriate POCs. All personnel, must be 
briefed on the emergency response procedures and protocols discussed in the APP/SSHP. 

a. Contingency Plan. A contingency plan will be developed if anomaly avoidance is 
going to be conducted, to detail the procedures that will be used in the event that munitions 
with unknown fillers and/or Recovered Chemical Warfare Materiel (RCWM), unusual odors, 
or discdldred sdil are encduntered. The cdntingency plan will be initiated if munitidns with 
unknown fillers and/or RCWM, unusual odors, or discolored soil is encountered or site 
personnel exhibit symptdms attributable td a chemical expdsure (i.e., respiratdry initation 
and/or skin irritation). 

b. Emergency Response. In the event of a MEC-related emergency on-site during 
anomaly avoidance, the senior UXO-qualified person present will direct the course of action 
until the local POC designated in the Work Plan has been notified. In the event of a MEC-
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related emergency on-site during constmction support, the Senior UXO Supervisor (SUXOS) 
will direct the course df actidn until the Ideal POC designated in the Wdrk Plan has been 
notified. It may be necessary for other dn-site persdnnel td prdvide assistance. If an 
emergency respdnse rescue dperation is required, no dne will reenter the accident area until 
the hazards df the situation have been assessed by the responsible individual (see above), and 
all required resources are on-hand td cdmplete the rescue without jeopardizing the safety of 
rescue personnel. 

c. Emergency Rescue. The senior UXO-qualified person or the local POC, as 
appiicabie, will direct any MEC-related emergency response rescue operation. Response 
considerations include the following elements: 

(1) Designation ofan emergency response vehicle(s) to remain on-site during rescue 
operations. 

(2) Determination of existing hazards, as well as the potential for additional hazards. 

(3) Notification of local officials. 

(4) Goordinatidn with USAGE in the review df the need td alert the Ideal Cdmmunity 
and/dr subsequent cddrdinatidn with installatidn or other customer's Public Affairs Office. 

(5) Assessment ofthe situation and condition of any victims. 

(6) Determination ofthe resources needed for victim stabilization and transport and 
additional emergency support. 

(7) Enforcement ofthe "buddy system". No one will be pennitted to enter a rescue area 
alone. 

(8) Oversight ofthe removal of injured personnel from the area. 

(9) Consultation with on-site safety officers to establish decontamination protocols. 
Decontamination of injured parties will be accomplished after stabilization of their medical 
conditions. Decontamination need not be accomplished ifthe victim's condition is poor and 
ifthe decontaminatidn prdcess may cause an immediate threat dr additidnal injury td the 
victim. If cdntamination is suspected, the victim will be wrapped in material that will prevent 
the spread of contamination during extraction and transport. Emergency medical personnel 
will be advised of potential injuries, as well as potential contamination, ofthe patient as early 
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as possible. The patient will not be transported to a medical facility without prior notification 
of, and Cddrdinatidn with, the receiving facility regarding potential contamination. 

d. Mishap Reporting and Investigation Requirements. The following information 
provides guidelines to be followed for reporting explosive mishaps on MEG support projects. 
Site-specific reporting and investigation procedures, including identification of appropriate 
POCs, will be included in the APP/SSHP. 

(1) Reporting Requirements. All mishaps shall be investigated by the contractor and 
reported to the Contracting Officer and OE Safety Specialist dr td the gdverament authdrity 
cited in the SOW. Ndtificatidn and repdrting df mishaps will be in accdrdance with USAGE 
Supplement 1 td AR 385-40 and EM 385-1-1. Any mishap will be repdrted on ENG Form 
3394, Accident Investigation Report. 

(a) For anomaly avoidance and standby support projects on Formerly Used Defense 
Sites (FUDS), the senior UXO-qualified person on-site is responsible.for mishap reporting. 
For subsurface removal projects in support of constmction activities at FUDS, the confractor's 
UXO Safety Officer (UXOSO) is responsible for mishap reporting. For contracts under the 
supervision ofthe district, mishaps will be reported to the disfrict safety office. An 
information copy ofthe accident repdrt will be forwarded td the MM CX. USAGE district 
persdnnel will repdrt thrdugh cdmmand channels td the HQUSACE Safety and Occupatidnal 
Health Office. 

(b) On active installatidns, the installatidn safety dfficer is respdnsible for reporting any 
explosive mishaps. 

(c) RCWM Incidents. Chemical event reports are required to be submitted in 
accordance with AR 50-6. Reporting requirements are identified in EP 75-1-3. A site-
specific POC will be identified and documented in accordance with the reporting 
requirements listed above. 

(2) Investigation Requirements. In the event of a mishap, the contractor shall 
implement emergency procedures and secure the scene to keep unauthorized persons away for 
their protection and to preserve the evidence for the subsequent mishap investigation. On 
active installations, the U.S. Army Safety Center (USASC) maintains the prerogative to 
investigate Class A or Glass B explosive mishaps (as defined in AR 385-40). If USASC 
chooses to investigate, it is the lead agency. If USASC chooses not to investigate, then the 
district is the lead agency. 
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3-12. Hazardous Waste Manifest. 

a A hazardous waste manifest (EPA Form 8700-22) is required when transporting 
MEG over pubic roads. Information guidance on the hazardous waste manifest is provided in 
49 CFR 172.205 and 40 CFR 262.20. 

b Goverament personnel who are tasked to certify MEG on hazardous waste manifests 
will be trained in accdrdance with the requirements df DOD 4500.0-R, Defense 
Transpdrtatidn Regulation, Part II, Cargo Movement, Chapter 204, Paragraph D.l.b. or D.l.e. 

c The MM CX is available to assist with the proper identification of MEC on the 
hazardous waste manifest. In addition to the MM CX, the following personnel, based on their 
knowledge and training, may assist with proper identification; any USAGE OE Safety 
Specialist, cdntractdr UXO Technician, or Military EOD Technician. 
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CHAPTER 4 

Geophysical Detection Equipment 

4-1. Intrdductidn. This chapter presents an dverview df available gedphysical detectidn 
systems, their capabilities and limitatidns. There are many techniques beydnd thdse 
mentidned in this chapter that have applicatidn td the detectidn df surface MEG and 
subsurface andmalies. No single detection system can effectively detect all types of military 
munitions at all locations and depths. 

4-2. Factors to Consider. 

a. When selecting a geophysical survey instmment for the detection of subsurface 
anomalies, it is necessary to consider the maximum possible depth of MEG. If MEG is 
intentionally buried, the factors affecting burial depth may include the type of soil, 
mechanical versus hand excavation, depth ofthe water table, etc. Ifthe military munition was 
fired or dropped, then the depth of penetration can be estimated by considering the soil type, 
military munition type and weight, and impact velocity. There are many cases where UXO 
can penetrate deeper than geophysical instruments can currently reliably detect. On such 
sites, it is possible that undetected UXO remains deeper than it can be detected from the 
existing ground surface. 

b. Geophysical detection equipment used to locate subsurface MEG for avoidance or 
removal is seldom 100 percent effective. In many cases, military munitions may simply be 
located too deep, may be too small to be detected, or may be constmcted of a material 
difficult to detect. Since the tdtal number df subsurface MEC at a site is almdst never kndwn, 
complete detection cannot be documented. In addition, most commonly used geophysical 
survey systems will not detect subsurface bulk explosives. These factors must be considered 
when designing and implementing MEC support. If subsurface bulk explosives are 
anticipated based on archival data, then special avoidance techniques must be develdped and 
increased safety precautions employed. Contact the MM CX for additional information. The 
limitations df detectidn capabilities must be cdnveyed td all dn-site persdnnel sd that there is a 
Cdmmdn understanding of expectations. 

c. Data collection capability typically depends on the complexity and type ofthe 
geophysical instmment used. For instance, most handheld magnetometers cannot record the 
data produced. However, more complex systems are capable of collecting the data for 
downloading and processing. Requiring an instrument with the capacity to collect data is 
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activity-dependent. Anomaly avoidance procedures generally do not require data collection. 
Hdwever, removal operations in support of construction activities generally require the area to 
be mapped and, therefore, require instmments that are capable of downloading information. 

4-3. Tvpes of Instrumentation. The most successful geophysical detection systems for MEC 
rely on one of two technologies, magnetometry or electromagnetics. Magnetometers are 
limited to detecting fenous items. Electromagnetic detectors can detect any conductive metal. 

a. Magnetometry. 

(1) Magnetometers were one ofthe first tddls used fdr Ideating buried military 
munitidns and remain dne ofthe best. Most bombs and gun shells contain iron that causes a 
disturbance in the earth's geomagnetic field. A magnetic survey measures differences from 
the earth's normal magnetic field that can be attributed to the presence of ferrous objects. 
Some magnetometers, which are called gradiometers, use two magnetic sensors configured to 
measure the difference over a fixed distance ofthe magnetic field (gradient), rather than the 
absolute magnetic field. Magnetometers are extremely sensitive and capable of identifying 
small anomalies. They respond only to ferro-magnetic metals. In addition, magnetometers 
are sensitive to iron-bearing minerals contained in soils and rock. 

(2) Magnetometry will not detect subsurface bulk expldsives. If subsurface bulk 
expldsives are anticipated based dn the site's histdry, increased safety precautidns and special 
techniques will be employed. Contact the MM CX for additional information. 

(3) Two types of magnetometers and gradiometers are most often used to detect buried 
military munitions, fluxgate magnetometers and optically pumped magnetometers. 

(a) Fluxgate Magnetometers. Fluxgate magnetometers measure the magnetic field 
component along the axis ofthe core ofthe fluxgate. They are inexpensive, reliable, mgged, 
and have low energy consumption. Fluxgate magnetometers have long been a standard tool 
of EOD teams, used for a quick, inexpensive field recdnnaissance df a site Cdntaining ferrous 
military munitions. However, most fluxgate magnetometers provide analog rather than digital 
output, which makes it difficult to apply cdmputer enhancement techniques. Fluxgate 
magnetometers are the instmments typically used for downhole geophysics for anomaly 
avoidance. 

(b) Optically Pumped Magnetometers. Optically pumped magnetometers (traditionally 
cesium-vapor or potassium-vapor magnetometers) measure the local absolute total magnetic 
field. They utilize digital technology and are more expensive to purchase than fluxgate 
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instruments. However, their high sensitivity, speed of operation, and high quality digital 
signal output make them a good choice for situations where data or digital post-processing is 
required. 

b. Electromagnetic Detectors. 

(1) Electromagnetic induction geophysical instmments are also extensively used to 
detect buried military munitions. They differ from magnetometers in that they are not limited 
to detecting ferrous items; they can detect any conductive metal. In addition, elecfromagnetic 
detectors are ndt affected by mdst df the irdn-bearing rdcks and soil that adversely affect 
magnetometers. 

(2) There are numerous types of conductivity meters available. However, twd types are 
mdst cdmmonly used in the search for military munitions- frequency-domain 
electromagnetics and time-domain electromagnetic conductivity. 

(a) Frequency-Domain Electromagnetics. Frequency-domain electromagnetic (FDEM) 
instmments ean be useful to detect large buried caches of military munitions and detecting 
disturbed earth associated with pits and trenches. In additidn, sdme types df FDEM 
instmments are the best gedphysical tools available for detecting very small, very close 
objects such as the metal firing pins in plastic land mines buried just beneath the ground 
surface. However, since the resolution ability decreases dramatically with depth, frequency-
domain conductivity meters are not optimum for detecting individual, deeply buried military 
munitions. Most commercial coin detectors are frequency-domain conductivity meters. 

(b) Time-Domain Conductivity Electromagnetics. Time-domain conductivity 
electromagnetic (TDEM) instmments provide an excellent compromise between detection 
depth and resolution. These insfruments provide a capability to locate all types of metallic 
military munitions and will see typical intact military munitions to depths of between 1 to 2 
meters depending upon site-specific conditions. 

4-4. Geophysical Investigatidn Perfdrmance. 

a. General. The perfdrmance df military munitidns detectidn instmments varies as a 
result of different site characteristics such as soil type, moisture content, depth to 
groundwater, vegetation, and type of military munition. Environmental and military 
munitions factors affecting the perfonnance of detection instmments are so numerous that a 
prove-out of potential detection instmments for removal operations will be performed on the 
site to determine which instrument perfonns the best. 
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b. Data Quality Objectives/Performance Goals. Geophysical investigation data quality 
objectives and performance goals will be included in the contractor's SOW. The contractor 
may propose and document altemative objectives and goals for the Contracting Officer's 
consideration. 

c. Horizontal Accuracy. Horizontally, 95 percent ofall reacquired anomaly locations 
must lie within a I meter radius of their original surface location as marked on the dig sheet. 
Horizontally, 95 percent ofall excavated items must lie within a 35-centimeter radius of their 
mapped surface location as marked in the field after reacquisition. 

d. False Positives. If there are more than 15 percent "false positives" (anomalies 
reacquired by the contractdr that result in nd detectable metallic material recdvered during 
excavatidns, calculated as a running average fdr the sectdr), a re-evaluatidn df the data, 
detectidn methods being utilized, and overall project QC will be performed at no cost to the 
govemment. A written response explaining the reason for the excessive false positive results 
and a Corrective Action Plan, if appropriate, will be submitted to the Contracting Officer 
within 10 days of identification ofthe situation. 

4-5. Geophysical Prove-Out (GPO). Before geophysical surveys for buried military 
munitions can begin on a site, the proposed survey methods and techniques must be tested and 
evaluated. The purpose ofthe GPO is to demonstrate and document the site-specific 
capabilities ofthe proposed survey platform, sensors, navigation equipment, data analysis, 
data management and associated equipment and personnel to operate as an integrated system 
capable of meeting data quality objectives necessary to achieve project performance goals. 
The results ofthe GPO will identify realistic capabilities and limitations of applying 
geophysics at a particular site and aid in determining proper post-processing procedures for 
the geophysical data. Additionally, a prove-out demonstration offers the client an opportunity 
to observe the contractor's methods and to evaluate the contractor's ability to meet data 
quality objectives and compliance with project requirements. A prove-out must be 
constructed so that it is representative ofthe project site and the specific buried military 
munition items known or suspected to exist. The objective df the GPO is mainly to establish 
and maintain high levels of QC throughout this phase ofthe project. EM 1110-1-4009 
provides a detailed list of general objectives for a GPO. The specific project objectives will 
be described in the GPO Work Plan. A GPO is needed for removal actions, but is not 
required for anomaly avoidance. Only a daily geophysical instrument function test is required 
for anomaly avoidance. 
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4-6. Equipment Standardization and OC Tests. Geophysical instmments have a number of 
standardization tests that need to be performed in order to ensure that they are functioning 
properly. For this discussion we will fdcus dn the EM61 and GEM-3 (trade names df specific 
gedphysical survey instmments) to identify some specific tests to be conducted. 

a. Out-of-Box Equipment Tests. Past experience has shown that, tod dften, ndn-
functidning equipment anives at the site, causing delays in surveying, prdducing unreliable 
data, and increasing false alarms dr missing buried military munitidns. For this reason, the 
following out-of-bdx equipment tests are mandated td ensure that all instmments are 
dperating cdrrectly: 

(1) Inventdry and inspect all cdmpdnents. 

(2) Assemble the instrument and pdwer up. 

(3) Test the instmment's cable cdnnectdrs for shdrts using the cable shake test. 

(4) Null instmment (Electrdmagnetic (EM) dnly). The EM instmment will be nulled 
prior to conducting the following tests. Standard EM61 backpacks are provided with 
potentiometers for the top and bottdm cdils, which can be adjusted td null (zerd) the 
instmment. 

(a) Static Test. Establish an area fdr these tests that dffers cdnvenient access, is free df 
metal (surface and subsurface), and is sufficiently far frdm rdads and pdwer lines, 
transmitters, etc., td avdid these sdurees df noise. This same point may be used throughout 
the duration ofthe project for the daily static (background) test and response tests and for 
nulling instruments. Cdllect readings fdr a minimum df 3 minutes after instrument warm-up. 
Data cdllected during static tests will be retained fdr ddcumentatidn. 

(b) Instrument Respdnse Test. The Instmment Respdnse Test quantifies the respdnse df 
the instmment td a standard test item. A steel trailer ball is a preferred test item that is easily 
acquired and transpdrted. Leaving the instmment in the same pdsitidn as used in the Static 
Test, place the test item beldw the sensdr, then cdllect data fdr a minimum 3-minute peridd. 
The test will ddcument the amplitude df respdnse td the test item and instmment drift. To 
pass the Instmment Response Test, the value ofthe response must vary less than 20 percent 
from test to test. 

b. Initial Geophysical Instrument Checks. Initial geophysical instmment checks will 
be perfonned on the first day df the survey. These tests include the folldwing: 
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(1) Six-Line Test. This test is used for all geophysical instruments. Use an area that has 
little background noise and no sdurces of anomalous responses. The test line will be well 
marked to facilitate data collection over the exact same line each time the test is performed. 
Background response over the test line is established in Lines 1 and 2. A standard test item, 
such as a steel trailer hitch ball, will be used for Lines 3 through 6. Heading effects, 
repeatability of response amplitude, positional accuracy, and latency are evaluated in Lines 3 
through 6. For anomaly avoidance, a test similar to a six-line test would be used in lieu of a • 
prove-out. 

(2) Azimuthal Test and Octant Test. These tests, applicable to magnetic instmments 
only, are performed to document the differences in readings based on orientation. 

(3) Height Optimization Test. This test is applied to magnetic instmments, as well as 
for the GEM-3 instrument, and the EM61 used in hamess dr "litter" mdde. A line is 
established with at least dne test dbject aldng its length. Data is collected with the instmment 
using a minimum of three different sensor heights. The goal is to optimize the target signal-
to-noise ratio and maintain adequate sensitivity. 

(4) Pull-Away Test. This test demonstrates the effects of navigational equipment and/or 
vehicles used to tdw sensdrs dr arrays. 

c. Daily Instrument Checks. Data cdllected in these tests must be cidsely examined 
each morning, before starting the cdllection of survey data. These tests will be performed for 
both removals and anomaly avoidance procedures. 

(1) Gable Shake Test. 

(2) Null instmment (EM only). 

(3) Static Test: This test will be performed twice daily in the same location, prior to 
data collection, and at the end ofthe day. Data wUl be recorded during a minimum 3-minute 
duration static test to demonstrate stability of readings. 

(4) Instrument Response Test: Following the static test, a standard test itein will be 
placed below the sensor, and readings recorded for at least 3 minutes. Instmment response of 
equal amplitude from test to test demonstrates that the calibration ofthe instrument has not 
changed. 
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(5) Personnel Test: The instmment operator moves around the stationary, operating 
instmment to scan for any effects of metal remaining on his or her person. 

4-7. Maintenance. Preventive maintenance will be performed on a regularly scheduled basis 
in accordance with the manufacturer's directions. If ah equipment problem is encountered, 
maintenance will be performed as soon as possible and records ofthe unscheduled 
maintenanee and corrective action will be maintained and will indicate equipment 
identification, problem description, conective action, the person performing the maintenance, 
and associated cdsts. Equipment Standardizatidn and QC Tests will be performed and the test 
results reviewed and accepted by the site dr prdject gedphysicist pridr td the use df all 
repaired dr new equipment received at the site. 
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CHAPTER 5 

Andmaly Avoidance Procedures During HTRW Investigatidn/Design Activities 

5-1. Introduction. 

a. This chapter discusses anomaly avoidance procedures during the 
investigative/design phase of any project on a site with known or suspected MEC. USAGE 
implements anomaly avoidance procedures primarily on HTRW sites where there is the 
potential to encdunter MEC. HTRW-related activities during the investigative/design phase 
which have the pdtential for encountering MEC include, but are not limited to, surveying and 
mapping, environmental and natural resource assessments, surface and subsurface sampling, 
boring and drilling, and groundwater monitoring. 

b. The purpose of anomaly avoidance during HTRW-related activities is to avoid any 
potential surface MEG and subsurface anomalies during sampling activities. Intmsive 
anomaly investigation is not authorized during anomaly avoidance operations. Procedures for 
dealing with explosives-contaminated soils are addressed in paragraph 1-ld of this pamphlet. 

5-2. UXO Team Composition. For anomaly avoidance on an HTRW site with known or 
suspected MEG, the contractor shall provide a UXO team consisting of a minimum of two 
personnel, one of whom must be a UXO Technician II. This individual will be the UXO team 
leader. The UXO team must be on-site during all sampling activities. The UXO team may 
include additidnal UXO-qualified persdnnel, gedphysicists, dr any dther team member, 
depending on site- and task-specific conditions/requirements. Contact the MM CX for a 
description ofthe current qualificatidns fdr cdntractdr UXO persdnnel. 

5-3. Planning. The MEG cdntractdr shall prepare a Wdrk Plan to supplement the HTRW 
contractor's or USAGE'S Work Plan/Site Plan, as described in Chapter 3. 

5-4. Responsibilities. The UXO team members have the following responsibilities for 
anomaly avoidance procedures during an HTRW investigation project on a site with known or 
suspected MEC: 

a. Provide the MEG recognition, location, and safety functions for the HTRW 
contractor during HTRW sampling activities. 

b. Conduct MEC safety briefings for all site personnel and visitors. 
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c. Obtain utility clearance and/or excavation pennits for underground utilities, if 
required, before the UXO team begins any incremental subsurface geophysical survey 
activities. The UXO team is responsible for verifying that all necessary excavation permits 
are on-site prior to commencing operations. The prime contractor is responsible for 
contacting the appropriate agency(ies) or cdmpany(ies) td mark the location ofall subsurface 
utilities in the constmction area. All located utilities will be marked by paint, pin flags, or 
other appropriate means to visually delineate their apprdximate subsurface rduting. The cdldr 
used for marking will not conflict with the colors used in MEC operations. If subsurface 
utilities are suspected to be present in an excavation area, the UXO team must attempt to 
verify their locatidn. 

5-5. Authdrity. The senidr UXO-qualified persdn has final dn-site authdrity dn MEC 
procedures and safety issues. 

5-6. Access Surveys. The UXO team must conduct a surface access survey and a subsurface 
survey for anomalies before any type of activities commence, including foot and vehicular 
traffic. 

a. HTRW sampling personnel must be escorted by UXO-qualified personnel at.all 
times in areas potentially containing MEG until the UXO team has completed the access 
surveys and the cleared areas have been marked. Escorted HTRW personnel will follow 
behind the UXO escort. If andmalies dr MEC are detected, the UXO escdrt will halt escdrted 
persdnnel in place, select a cdurse ardund the item, and instmct escdrted persdnnel td fdlldw. 

b. The UXO team will cdnduct an access survey ofthe footpath and/or vehicular lanes 
approaching and leaving HTRW sampling areas with known or suspected MEC. Typically, 
the access route will be at least twice as wide as the widest vehicle that will use the route. 

c. The UXO team must also complete an access survey ofan area around the proposed 
investigation site that is large enough td suppdrt all planned dperatidns. The size df the 
surveyed area will be site-specific and will take intd accdunt, fdr example, maneuverability df 
required equipment (e.g., drill rigs, excavatidn equipment, etc.), parking df suppdrt vehicles, 
and establishment df decdntaminatidn statidns. As a minimum, the surveyed area will have a 
dimensidn in all directidns equal td twice the length df the Idngest vehicle dr piece df 
equipment to be brought on-site. 

d. Geophysical instmmentation capable of detecting the smallest known or anticipated 
military munition will be used to locate anomalies just below the surface that may be 
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encountered through erosion from rain or continual vehicular traffic. The various types of 
geophysical detection instmments are discussed in Chapter 4. 

e. If anomalies or surface MEG are encountered, they will be marked with flagging and 
the investigation area will be relocated to avoid contact. The UXO team will clearly mark the 
boundaries ofthe surveyed area using survey flagging and pin flags. The UXO team will 
establish a system of flagging colors that will distinguish anomalies, surface MEC, and route 
boundaries from each other as well as from any utility markings that have been used at the 
site. 

f If surface MEC is encountered, the UXO team will assess the condition ofthe MEG 
to determine if a disposal action is required. MEC disposition will follow the procedures 
discussed in paragraph 5-13. 

g. No personnel will be allowed outside the surveyed areas. 

5-7. Surface Soil Sampling. Surface soil samples are normally collected at depths from zero 
to 6 inches beldw grdund surface. The fdlldwing paragraphs describe andmaly avdidance 
prdcedures for sdil sampling between zerd and 6 inches beldw ground surface on an HTRW 
site with known or suspected MEG. Soil sampling at depths greater than 6 inches below 
ground surface on an HTRW site with known or suspected MEC will follow the procedures 
discussed in paragraph 5-10. 

a. The UXO team must conduct an access survey of the routes to and from the 
proposed investigation site as well as an area around the investigation site, as described in 
paragraph 5-6. 

b. The UXO team must visually survey the surface of each proposed surface soil 
sampling site for any indication of MEC or MC impact. In addition, the UXO team must 
conduct a survey of the proposed sampling locations using geophysical instruments capable of 
detecting the smallest known or anticipated military munition to a depth of 1 foot. The 
various types of geophysical detection instruments are discussed in Chapter 4. 

c. If anomalies are detected at a proposed sampling location or too many anomalies are 
detected in a general area of interest, the HTRW personnel will select an altemate location for 
collection of surface soil samples. Any anomalies detected will be prominently marked with 
survey flagging or pin flags for avoidance during HTRW sampling activities. 
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5-8. Passive Soil Gas Sampling. Passive soil gas sampling typically involves excavation of 
holes (1-inch to 1 l/2-inches in diameter) to a depth of less than 5 feet and the installation and 
subsequent removal of sampling devices (typically 24-ineh-long by '/2-inch-inside-diameter 
tubes). The following paragraphs describe anomaly avoidance procedures for passive soil gas 
sampling on an HTRW site with known or suspected MEC. 

a. The UXO team must conduct an access survey ofthe routes td and from the 
proposed investigation site as well as an area around the investigation site, as described in 
paragraph 5-6. 

b. The UXO team must visually survey the surface ofthe proposed passive soil gas 
sampling sites for any indication of MEC or MC impact. In addition, the UXO team must 
conduct a survey of the prdpdsed sampling Idcatidns using gedphysical instmments capable df 
detecting the smallest known or anticipated military munitidn td the specified emplacement 
depth for the sampling canister. 

c. Utilities will be cleared and dig permits will be obtained in accordance with the 
procedures outlined in paragraph 5-4c. 

d. Ifthe emplacement depth is greater than the gedphysical instrument's detectidn 
capabilities, then the UXO team must incrementally Cdmplete the gedphysical survey every 
12 inches while excavating for emplacement ofthe sampling canisters. While the UXO team 
is completing their gedphysical survey remaining prdject persdnnel must withdraw dut ofthe 
immediate area. 

e. If anomalies are detected at a proposed sampling location or too many anomalies are 
detected in a general area of interest, the HTRW personnel will select an altemate location for 
collection of passive soil gas samples. If an anomaly is detected during an incremental 
geophysical survey, the hole will be backfilled in accordance with site-specific procedures. 
Any anomalies detected will be prominently marked with survey flagging or pin flags for 
avoidance. 

f Unless a path is clearly marked, the HTRW sampling personnel must be escorted by 
a UXO-qualified person when they subsequently retum to each soil gas sampling site to 
retrieve the sampling canisters. 

5-9. Active Soil Gas Sampling and Direct Push Technology (DPT). Active soil gas sampling 
typically involves manual or mechanical penetration at the desired location followed by 
withdrawal and collectidn df a soil gas sample. DPT is a common method for mechanical 
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penetration during active Sdil gas sampling. The fdlldwing paragraphs describe andmaly 
avdidance prdcedures fdr active sdil gas sampling and use df DPT on an HTRW site with 
known or suspected MEG. 

a. The UXO team must conduct an access survey ofthe routes to and from the 
proposed investigation site as well as an area around the investigation site, as described in 
paragraph 5-6. 

b. Active soil gas sampling and DPT installations will follow the sarhe anomaly 
avoidance procedures outlined below for soil boring and monitoring well installations. The 
actual sampling will occur through the pilot hole or a boring located within a 2-foot radius of 
the pilot hole installed by the UXO team. Ifthe pilot hole cannot be used to obtain a 
representative soil gas sample, it must be backfilled in accordance with site-specific 
procedures prior to the installation and sampling ofthe soil gas sampling point. The 
backfilling ofthe pilot hole will be performed to prevent the soil gas sampling from being 
diluted by atmospheric air that may be drawn in through the pilot hole. Following collection 
ofthe Sdil gas sample, the sampling Idcatidn must be backfilled in accdrdance with site-
specific procedures. 

5-10. Subsurface Soil Sampling and Monitoring Well Installation. Subsurface soil sampling is 
defined as the collection of samples below a nominal depth of approximately 6 inches by 
means of a split-spoon, Shelby tube, or bucket auger soil sampler using drilling techniques. 
Drilling techniques are also used to install groundwater monitoring wells for HTRW 
investigative sampling. The following paragraphs describe anomaly avoidance procedures for 
subsurface soil sampling and mdnitdring well installatidns dn an HTRW site with kndwn dr 
suspected MEG. 

a. The UXO team must cdnduct an access survey df the rdutes td and frdm the 
prdpdsed investigation site as well as an area around the investigation site, as described in 
paragraph 5-6. 

b. Utilities will be cleared and dig permits will be obtained in accordance with the 
procedure outlined in paragraph 5-4c. 

c. The UXO team must complete a subsurface geophysical survey ofthe prdposed drill 
hdle Idcatidn(s). If an andmaly is detected, HTRW sampling persdnnel must select a new drill 
hole location. Any anomalies detected will be prominently marked with survey flagging or 
pin flags for avoidance. Ifthe subsurface sampling or well installation depth is greater than 
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the geophysical instmment's detection capabilities, the UXO team must incrementally 
complete the geophysical survey as outlined below. 

(1) Pilot Hole/Incremental Geophysical Survey. Once an access survey has been 
completed, the UXO team will install a pilot hole at each proposed drill hole location. While 
the UXO team is completing their geophysical survey remaining project personnel must 
withdraw out of the immediate area. 

(a) If an anomaly is detected, the pildt hdle will be backfilled in accdrdance with site-
specific prdcedures and HTRW sampling persdnnel must select a new drill hdle Idcatidn. 
Any andmalies detected will be prdminently marked with survey flagging dr pin flags for 
avoidance. 

(b) As long as no anomalies are detected, the pilot hole will be advanced to the 
maximum reach ofthe auger or to the maximum depth ofthe proposed drill hole, whichever is 
less. During the excavation ofthe pilot hole the drill rig's auger will be withdrawn and the 
hole checked for anomalies every 12 inches. The pilot hole will also be inspected upon 
reaching the final depth, providing a total clearance depth equal to the pilot hole depth plus 12 
inches. If no anomalies are detected to the total depth ofthe proposed drill hole, the drill rig 
may be brought dn-site and utilized. 

(c) In cases where the pildt hole does not reach the full depth ofthe proposed boring 
(e.g., the proposed depth ofthe drill hole is more than the maximum depth ofthe auger, or the 
UXO team cannot penetrate the soils using the auger), the drill rig may be brought on-site and 
advanced in 12-inch increments beyond the clearance depth ofthe pilot hole. At the end of 
each 12-inch increment, the drill rig's auger must be withdrawn from the hole so that the 
UXO team may screen for anomalies as described above. As necessary with loose soils, a 
polyvinyl chloride (PVC) pipe (minimum 3 inches inner diameter) will be inserted to keep the 
hole open and to allow for incremental geophysical screening. 

(d) When working in impact areas, the UXO team may discontinue incremental 
screening once the drilling has extended to depths of 30 feet below ground surface, the depth 
of penetratidn ofthe MEC has been exceeded, or the planned depth of drilling has been 
reached, whichever is less. 

(e) For all other areas, incremental screening will be determined based on an assessment 
of the site's, characteristics and history. 
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(2) Monitoring of Drilling by Others. Once the UXO team determines that a proposed 
drill hole location is free of anomalies, using the procedures described above, the drilling 
contractor shall be notified that the site is available for subsurface sampling or monitoring 
well installation. 

(a) The drilling contractor's actual drill hole must be located within a 2-foot radius of 
the pilot hole installed by the UXO team. While this proximity to the pilot hole may affect 
the accuracy of "blow counts" for the HTRW team, anomaly avoidance takes precedence. 

(b) Any drilling beyond the clearance depth ofthe pilot hole will be conducted in 12-
inch increments to allow the UXO team td screen for andmalies. In order to avoid magnetic 
interference from the augers, the drill rig must withdraw its augers from the hole for the 
geophysical survey. As necessary with loose soils, a PVC pipe (minimum 3 inches inner 
diameter) may be inserted to keep the hole open and to allow for incremental geophysical 
screening. Drilling equipment and/or metallic support materials (e.g., drill rig, augers, drill 
rods, casings, etc.) may create an interference affecting the operation ofthe geophysical 
survey instmment during the incremental inspection process. In such an event, the item(s) 
creating the interference must be relocated outside the interference range of the geophysical 
instmment during each incremental inspection ofthe drill hole. If an anomaly is detected, the 
drill hole will be backfilled in accordance with site-specific procedures and HTRW sampling 
personnel must select a new drill hole location. 

(c) When working in impact areas, the UXO team may discontinue incremental 
screening once the drilling has extended to a depth of 30 feet below ground surface, the depth 
df penetratidn of the MEG has been exceeded, or the planned depth of drilling has been 
reached, whichever is less. 

(d) For all dther areas, incremental screening will be determined based dn an assessment 
df the site's characteristics and histdry. 

5-11. Test Pit and Trench Excavatidns. Test pits and trench excavations are used to identify 
and characterize large subsurface HTRW areas of concera. The following paragraphs 
describe anomaly avoidance procedures for test pit and trench excavations on an HTRW site 
with known or suspected MEG. 

a. The UXO team must conduct an access survey ofthe routes to and from the 
proposed investigation site as well as an area ardund the investigatidn site as described in 
paragraph 5-6. 
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b. The UXO team must cdinplete a subsurface gedphysical survey df the prdpdsed 
excavatidn Idcatidns. If an andmaly is detected, HTRW sampling persdnnel must select a 
new excavatidn Idcatidn. Any andmalies detected will be prominentiy marked with survey 
flagging or pin flags for avoidance. Ifthe proposed excavation depth is greater than the 
geophysical instrument's detection capabilities, the UXO team must incrementally complete 
the geophysical survey as outlined below. 

(1) Underground Utilities. The procedures dutiined in paragraph 5-4c will be followed. 

(2) Excavation Procedures. Once an access survey has been completed, HTRW 
personnel may begin excavation in 1-foot increments. While the UXO team is completing 
their geophysical survey remaining project personnel must withdraw out ofthe immediate 
area. 

(a) At the end of each 1-foot increment, the UXO team will screen for anomalies. If an 
anomaly is detected, HTRW sampling personnel must modify the excavation location to avoid 
the anomaly. Any anomalies detected will be prominently marked with survey flagging or pin 
flags for avoidance. 

(b) If MEG is uncovered in an excavation, all operatidns will cease. The UXO team 
will assess the condition ofthe MEG to detennine if disposal action is required. MEG 
disposition will follow the procedures discussed in paragraph 5-13; Once MEC has been 
encountered in an excavation, no further excavation is allowed at that location until EOD has 
removed the MEC. Once the MEC is removed, excavation using anomaly avoidance 
techniques may continue. If munitions with unknown fillers are discovered refer to the 
procedures identified in Chapter 7. The After Action Report will indicate that MEG was 
encountered and summarize the resulting activities. 

c. Waste and/or Other Materials Encountered. In the event that potentially hazardous 
waste, debris, or dmms are encountered during test pit or trenching operations, excavation 
activities will cease. The HTRW Site Safety and Health Officer (SSHO) will assess the 
situation and may direct a change to the PPE for site workers. The SSHO will notify the 
appropriate personnel in accdrdance with the site-specific Wdrk Plan. Wastes will be handled 
in accdrdance with the site-specific IDW Management Plan. 

5-12. Groundwater Monitoring/Aquifer Characterization. Groundwater monitoring activities 
include measurement of groundwater elevations, measurement of free product thickness, and 
collection of analytical samples. Groundwater monitoring wells may also be used for aquifer 
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characterization activities (e.g., slug tests). Unless a path is clearly marked, the HTRW 
sampling personnel must be escorted by UXO-qualified personnel, as described in paragraph 
5-6a, when they subsequently retum to conduct groundwater monitoring/aquifer 
characterization activities. 

5-13. MEG Disposition. Since the purpose of MEC support during HTRW activities is 
anomaly avoidance, the UXO team is not tasked to perfdrm MEC dispdsitidn. MEC 
dispdsitidn will ndt be covered in the planning documents for the project, and, therefore, the 
UXO team is ndt capable dfdr equipped td perfdrm MEG dispdsitidn. In the event that MEC 
is encduntered that cannot be avoided or, based on its fuzing or current condition, presents an 
imminent hazard requiring immediate attention, the UXO team will notify the local POC 
designated in the Work Plan. The UXO team will not destroy any ofthe MEC encountered. 
The local POC will notify the appropriate authority ofthe MEG discovery and the UXO team 
will safeguard the site pending arrival ofthe appropriate authority. 

a. On active installations, MEG disposition requests will norrnally require reporting to 
the Range Control Officer, Facility Engineer, Pdst Headquarters, dr POC designated in the 
Wdrk Plan. 

b. On FUDS, the Ideal POC will facilitate the EOD respdnse. Ifthe Ideal POC 
designated in the NVdrk Plan is ndt the Ideal law enfdrcement agency, the Ideal POC will 
inform the Ideal law enfdrcement agency df the discdvery. The Ideal POC will alsd cdntact 
the MM e x . 

5-14. Qualify Management. HTRW Design Districts will include andmaly avdidance 
capability in all applicable indefinite delivery drder cdntracts fdr HTRW repdrts, designs, dr 
remedial actidns dn FUDS dr active mUitary sites. MEG cdncems must be addressed before 
initiating any HTRW field investigatidn activities. Pridr td initiatidn df dn-site activities, 
items develdped for MEG suppdrt df HTRW activities (i.e., SOW and Wdrk Plan) must be 
submitted td the apprdpriate MM DC and the MM CX fdr review in accdrdance with the rdles 
and respdnsibilities set forth in Chapter 1. The executing district is responsible for 
supervising the fieldwork and ensuring cdmpliance with all apprdved plans by all USAGE and 
Cdntractdr persdnnel. The MM CX may alsd cdnduct randdm inspectidns td verify 
conformance. A separate on-site, full-time UXQ QuaUty Control Specialist (UXOQCS) is not 
required for MEC avoidance activities. However, the MEC support contractor shall perform 
QC reviews of its MEC-related field activities. Upon completion ofthe MEC support 
activities, the PM will ensure that an After Action Report is submitted to the MM CX. 
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CHAPTER 6 

MEC Support during Constmction Activities 

6-1. Introduction. 

a. This chapter discusses procedures for MEG support during construction activities 
(including constmction activities related to remedial actions) on sites with known or 
suspected MEC. The purpose of MEC support during constmction activities is'to reduce the 
potential for exposure to MEC. 

b. MEG support during construction activities may require only MEC standby support 
dr subsurface remdval, depending dn an assessment df the prdbability df encduntering MEC 
and the level df cdnfidence assdciated with the determinatidn. 

(1) Ifthe probability of encountering MEC is low (e.g., current or previous land use 
leads to an initial determinatidn that MEG may be present), dnly MEC standby suppdrt will be 
required. MEC standby suppdrt is discussed in paragraph 6-6 below. 

(2) When a determination is made that the probability of encountering MEC is moderate 
to high (e.g., current or previous land use leads to a determination that MEC was employed or 
disposed of in the area df cdneem), UXO-qualified persdnnel must cdnduct a subsurface 
remdval df the kndwn cdnstmctidn fddtprint and remdve all discdvered MEG. 

(3) The level df effort fdr cdnstmctidn suppdrt is site/task-specific and will be 
detennined on a case-by-case basis by the PDT in cddrdinatidn with the MM CX. 

c. When a determinatidn is made that the probability of encountering MEC on a 
constmction site is moderate to high (i.e., a subsurface removal ofthe known constmction 
footprint will be conducted), an OE Safety Specialist will be on-site to provide safety 
oversight. When a determinatidn is made that the probability of encountering MEG on a 
constmction site is low (i.e., only MEC standby support is required), an OE Safety Specialist 
is generally not required on-site. 

6-2. UXO Team Composition. 

a. General. For constmction activities on sites with known or suspected MEC, the 
contractor shall provide a UXO team consisting of a minimum of two UXO-qualified 
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personnel (one UXO Technician III and dne UXO Technician II). The UXO team may 
include additidnal UXO-qualified personnel, depending on site- and task-specific 
conditions/requirements. The number df UXO teams will vary depending updn the tdtal level 
df effort. Qualifications for contractor UXO personnel are discussed in EP 1110-1-18. 

b. If subsurface removal is required in support of construction activities (i.e., there is a 
moderate to high probability of encountering MEC), the UXO team(s) must also meet the . 
fdlldwing standards: 

(1) Each UXO team will ndt include more than six team members in addition to the 
UXO Technician III. The UXO Technician III will supervise all MEC operations and all 
personnel assigned to his/her team. 

(2) A SUXOS will be on-site and will not supervise more than 10 UXO Technician Ills. 
There will not be more than one SUXOS per project without prior approval from the 
Contracting Officer. 

(3) The pdsitidn df UXOSO will be required dn all subsurface remdval projects in 
suppdrt df Cdnstmctidn activities; hdwever, the pdsitidns df UXOSO and UXOQCS may be 
dual-hatted when there are less than 15 persdnnel dn-site. 

(4) A UXOQCS may ndt be required full-time dn-site. Hdwever, QC functidns will be 
perfdrmed fdr all field activities. 

6-3. Planning. 

a. The MEG suppdrt Cdntractdr shall prepare a Wdrk Plan and ESS (if required) td 
supplement the cdnstmctidn cdntractdr's dr USAGE'S Wdrk Plan/Site Plan as described in 
Chapter 3. 

b. The UXO team will review any archival information available regarding the area of 
the proposed cdnstmctidn activities. If pdssible, the UXO team will determine the probable 
types of MEC that may be. encduntered and identify specific safety cdnsideratidns. 

6-4. Respdnsibilities. The UXO team members have the fdlldwing respdnsibilities fdr MEC 
suppdrt during cdnstmctidn on a site with known or suspected MEC: 

a. Provide the MEC recognition, location, and safety functions for the prime contractor 
during HTRW sampling activities. 
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b. Conduct MEC safety briefings for all site personnel and visitors. 

6-5. Authority. The OE Safety Specialist has final on-site authority on MEG procedures and 
safety issues. If an OE Safety Specialist is not present on-site, the UXOSO, or if a UXOSO is 
not assigned to the site, the senior UXO-qualified person has final on-site authority for MEC 
procedures and safety issues. 

6-6. Standby Support. 

a. Standby support is required for cdnstmctidn activities dn sites with kndwn dr 
suspected MEG ifthe prdbability df encduntering MEG is Idw. 

b. The UXO team will meet with dn-site management and cdnstmctidn personnel and 
conduct a general work and safety briefing, including: 

(1) Probable site hazards and site-specific safety considerations. 

(2) MEC standby support procedures. 

(3) Responsibilities and lines of authority for any MEG response. 

(4) Emergency response procedures. 

c. The UXO team will physically preview the actual constmction footprint with the on-
site management ofthe construction contractor and discuss visual observations and potential 
areas of concem. In the event that surface MEC is discovered, the UXO team will place 
flagging adjacent to the discovery for subsequent visual reference,.select a course around the 
item, and lead any on-site personnel out ofthe area. The UXO team will assess the condition 
ofthe MEC to determine ifa disposal action is required. If MEC is found on the surface, the 
PDT will perform a detailed assessment df the site to determine ifthe potential for 
encountering MEG is still low. Ifthe potential for encountering MEC is raised to moderate to 
high, a subsurface removal for the constmction footprint will be required. Refer to paragraph 
6-7 for subsurface removal requirements. 

d. The UXO team will monitdr all excavatidn activities in areas kndwn dr suspected to 
contain MEG. One member ofthe team will be positioned to the rear and upwind ofthe 
excavation equipment for continuous visual observation of activities. Ifthe constmction 
contractor unearths or otherwise encounters a military munition with an unknown filler, all 
excavation activities will cease. The UXO team will assess the condition ofthe military 

6-3 



EP 75-1-2 
01 Aug 04 

munition to determine ifa disposal action is required. Once MEG has been encountered in an 
excavation, no further excavation will be allowed at that location until EOD has removed the 
MEC. Excavation will not continue until a detailed assessment ofthe potential of 
encountering additional MEG is completed. Ifthe PDT determines that the item was an 
anomaly and no other MEC are expected, then the excavation may continue. Ifthe PDT 
determines through the available data that the prdbability df encduntering additidnal MEC is 
mdderate to high, then a subsurface remdval df the cdnstmctidn fddtprint is required. Refer td 
paragraph 6-7 fdr subsurface removal requirements. The After Action Report will indicate 
that MEG was encountered and will summarize the resulting activities. 

e. The UXO team is generally not tasked to perform MEG disposition activities during 
standby support of constmction activities. If MEC that requires disposal is encountered, the 
procedures outlined in paragraph 5-13 of this pamphlet will be followed. 

6-7. Subsurface Removal in Support of Construction Activities. 

a. A subsurface remdval ofthe identified constmction footprint is required when the 
probability of encountering MEC during constmction-related excavation activities is moderate 
to high. 

b. A subsurface removal requires close coordination among the on-site USAGE 
management personnel, the constmction contractor, and the MEC support contractor. 

c., A surface removal may be required to remove any existing MEC from the surface of 
the work area prior to proceeding with subsurface removal activities. All military munitions 
debris, target materials, and non-MEC-related materials, which may interfere with a 
subsurface geophysical survey, will also be removed frohi the surface ofthe work area and 
staged for later dispdsitidn. The UXO team will perform surface removal activities. 

d. Safety Considerations. 

(1) Subsurface removal actions must be accomplished in strict accordance with the 
approved Work Plan, including all subplans (e.g., APP/SSHP, ESP, and ESS, if required) and 
appendices. Pridr td commencing subsurface removal activities, the UXO team will provide a 
general work and safety briefing td all dn-site persdnnel. This briefing wiU address the 
following: 

(a) Probable site hazards and site-specific safety considerations. 
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(b) Responsibilities and lines of authority for any military munitions response to MEG. 

(c) Emergency response procedures. 

(2) Utility clearance and/or excavation permits, if required, must be obtained prior to the 
commencement of any intmsive activities near undergrdund utilities. The UXO team is 
respdnsible for verifying that all necessary excavatidn permits are dn-site prior to 
commencing operatidns. The cdnstmctidn cdntractdr is respdnsible fdr contacting the 
appropriate agency(ies) or compahy(ies) to mark the location ofall subsurface utilities in the 
constmction area. All located utilities will be marked by paint, pin flags, or other appropriate 
means to visually delineate their approximate subsurface routing. The color will not conflict 
with the colors used in MEG activities. In the event that subsurface utilities are suspected in 
an excavation area, the UXO team must attempt to verify their location. The UXO team must 
be aware that not all utility lines will be detectable with geophysical equipment (i.e., not all 
utility lines are constructed of ferrous material). 

(3) MSDs must be established in accordance with Chapter 3 for all MEC procedures 
(i.e., anomaly excavation, access and identification of MEG, MEG recovery, and MEC 
destmction). During these operations, non-essential personnel will withdraw to the MSD of 
the MGFD involved. 

e. Area Preparation. 

(1) Area preparation includes reduction and/or removal of vegetation that may impede 
or limit the effectiveness of subsurface removal actions. Vegetation reduction/removal may 
be accomplished through manual removal, mechanical removal, contiolled buming, or 
defoliation. Selectidn df the appropriate land clearing strategy will be based on the type, 
fuzing and concentration of MEC; type and concentration of vegetation; topography; drainage 
patterns; terrain and soil conditions; and the level of required environmental and natural 
resource protection. 

(2) Area preparation is not cdnsidered a MEC prdcedure. The UXO escdrt and anomaly 
avoidance procedures for access surveys presented in paragraph 5-6 of this pamphlet will be 
followed. 

f. Geophysical Mapping/Analysis. 

(1) A subsurface geophysical survey will be conducted to identify and locate all 
anomalies in the identified constmction footprint. The various types of geophysical detection 
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instruments are discussed in Chapter 4. Subsurface gedphysical surveys may be Cdmpleted 
using detection instmments with real time or post-processing identification and discrimination 
techniques. All anomalies will be prominently marked with survey flagging or pin flags for 
subsequent intmsive investigation. 

(2) Subsurface geophysical surveys are not considered a MEC procedure. The UXO 
escort and andmaly avdidance prdcedures fdr access surveys presented in paragraph 5-6 df 
this pamphlet will be followed. 

(3) After the dig list is developed, the selected anomalies will be reacquired in 
accordance with the Geophysical Investigatidn Plan. 

g. Andmaly Excavatidn. 

(1) Andmaly excavatidn dperatidns are required td intmsively investigate and identify 
the Sdurce df all anomalies located during the geophysical survey. During excavation 
operations, only essential project persdnnel may be within the exclusidn zdne. All andmaly 
excavatidn operatidns will cdmply with the provisions of 29 CFR 1926, Subpart P. 

(2) UXO-qualified personnel will manually complete anomaly excavations of less than 
1 foot. If an anomaly is deeper than 1 foot, earth-moving machinery (EMM) may be used to 
assist in excavation efforts unless site constraints or accessibility restrict or prohibit such use. 
EMM will not be used to excavate within 12 inches ofan anomaly. When an anomaly 
excavation gets within approximately 12 inches ofan anomaly, manual excavation must be 
used to complete the excavation. 

(3) Only UXO-qualified members of a UXO team may conduct manual excavation 
operations. A non-UXO-qualified member ofthe UXO team may operate EMM used to assist 
in anomaly excavatidns. If mdre than dne EMM will be used within the same wdrk area, the 
TSDs described in Chapter 9 df EM 1110-1-4009 will apply td the EMMs. 

(4) After the probable source of the anomaly is identified and removed, an approved 
geophysical instmment will be used to validate the process. Ifthe geophysical instrument 
does ndt cdntinue td detect an andmaly, then the excavation may be backfilled and restored in 
accordance with contract requirements. 
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6-8. MEG Destruction. 

a. The Work Plan will include procedures for destmction of MEC recovered during 
constmction activities. Destruction of recovered MEC can take one of three forms: in-place, 
on-site, or off-site. The decision regarding which technique to use is based on the risk 
involved in employing the disposal operation based on site-specific characteristics and the 
nature ofthe MEC recovered as determined by the UXO team. Additional information on 
MEG disposal operations can be found in TM 60A-1-1-31. 

(1) In-Place Destruction. In-place destmction (blow-in-place) is a technique used when 
it is determined that moving the MEC to an altemate location for destmction is not 
acceptable. This technique is prefened because it exposes the minimum number of personnel. 
All in-place destmctions will be conducted in a manner that ensures maximum control ofthe 
site. When this technique is employed, engineering controls may be used to minimize the 
blast effects. 

(2) On-Site Destruction. If MEC is recovered in close proximity to occupied buildings, 
it may not be possible to safely destroy the item in-place. In this instance, the item may be 
moved to a part ofthe prdject site where destmctidn and dispdsal can safely take place. When 
a MEC is destroyed on-site, engineering controls may be used to minimize the blast effect, as 
well as to minimize residual cdntaminatidn. Guidance fdr the dn-site destmctidn df MEG is 
fdund in EP 1110-1-17. 

(3) Off-Site Destmctidn. If transpdrted dff-site for destruction, MEC will be transported 
by either military vehicles or by a qualified UXO contractor. MEC is typically transported to 
an active military installation where it can be safely destroyed. Off-site transportation will be 
conducted in accordance with EP 385-1-95a and EP 1110-1-18. All UXO must be certified 
for shipment in accordance with paragraph 1-9 of TB 700-2. Paragraph 6-8c below provides 
additidnal informatidn on transportation of MEC. 

b. Safety. The following safety considerations for MEC destruction will be addressed 
in the Work Plan. 

(1) The UXO team conducting MEC destruction activities will consist ofat least three 
personnel, with a minimum of two UXO-qualified personnel, one UXO Technician 111 and 
one UXO Technician ll. One member ofthe UXO team must always be located outside the 
MSD for intentional detonations to give waming and assist in rescue activities in the event of 
an accident. 
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(2) Explosives or accessory equipment that is obviously deteriorated or damaged will 
not be used. 

(3) Blasting caps will be at least a commercial No. 8 or equivalent and, for destmction 
activities requiring muUiple caps, be from the same manufacturer. 

(4) Blasting caps must be transported in approved containers and not be exposed to 
direct sunlight. 

(5) The explosive end of blasting caps, detonators, and explosive devices will be 
pointed away from the body during handling. 

(6) Blasting caps will not be buried. Detonating cord will be used to position blasting 
caps above the ground. 

(7) Electric blasting caps must be tested for continuity prior to connecting them to the 
firing circuit. Upon cdmpletidn of testing, the lead vvires will be short-circuited by twisting 
the bare ends of the wires together. 

(8) In the event ofan electric misfire or non-detonation, the MEC destmction site must 
not be approached for at least 30 minutes. For non-electric procedures wait I hour after the 
maximum delay predicted for any part ofthe disposal shot has passed before starting to 
investigate. A post-search df the detdnatidn site must be conducted to ensure eomplete MEC 
destruction and to ensure that no fires have started. 

c. Transport. 

(1) Existing site conditions may require that MEC that has been certified as aeceptable-
to-ship in accordance with TB 700-2 be transported to a designated MEC destruction location 
either on or off the project site. 

(2) A Transportation Plan detailing the route and procedures to be used to transport the 
MEC must be prepared and accepted prior to engaging in any transport activities td ensure 
that all safety aspects df the mdvement have been addressed. The transpdrt df MEG dff-site 
must be performed in accordance with the provisions of EP 385-l-95a, EP 1110-1-18, and 
applicable state and local laws. Contractor personnel who, by contract requirement, are 
tasked with the responsibility of transporting or preparing shipments of MEG for fransport 
over public roads must meet all training requirements of 49 CFR Part 172 and applicable state 
requirements. 
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(3) Safety. MEC will be transported from the discovery location to an alternate 
destruction locatidn dnly as a last resdrt. Transpdrtatidn df MEC will be in accdrdance with 
paragraph 1 -9 of TB 700-2. Armed fuzes must be transported,only when absolutely necessary 
and when all other avenues for in-place disposal have been exhausted. Safety considerations 
for the transport of MEC include the following: 

(a) MEC packaging designs must provide a container with appropriate blocking and 
bracing to prevent migration ofthe hazardous filler. Padding will also be added to protect any 
exposed filler from heat, shock, and friction. 

(b) Base-ejeetion-type projectiles must be transported with the base oriented to the rear 
of the vehicle and the projectUe secured. 

(c) Incendiary loaded munitions will be placed on a bed of sand and covered with sand. 

(d) Lddse pyrdtechnic, tracer, flare, and similar mixtures will be placed in Nd.lO 
mineral oil or equivalent. 

(e) White phosphoms-filled munitions will be immersed in water, mud, dr wet sand. 

(4) Manifest. A manifest will be prepared in accdrdance with 49 CFR 172.205 and 40 
CFR 262.20 when transpdrting MEC dver public roads in non-emergency situations. In 
emergency situations, military EOD personnel will respdnd. Fdr the purpdses df 
transpdrtatidn and stdrage, MEC will be hazard classified in accdrdance with TB 700-2. 
Gdverament persdnnel who are tasked to sign shipping papers must be trained and be given 
signature authority by their agency in accordance with the requirements of DOD 4500.9-R. 

d. Explosives Management. 

(1) If explosives will be required for the destmction of MEC, then an Explosives 
Management Plan will be prepared as part ofthe Work Plan. The Explosives Management 
Plan will be used to provide details on the management of explosives for a specific project in 
accordance with applieable regulations. The plan will include infonnation on Acquisition, 
Initial Receipt, Storage, Transportation, Receipt Procedures Inventory, Unaccounted for 
UXO/Unauthorized Use of Explosives, and other areas. 

(2) Explosives used for the destmction of MEC must be acquired and managed in 
accordance with applicable Federal, state, and local laws and regulations including, but not 
limited to, the following: 
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(a) ATFP 5400.7 and 27 CFR. 

(b) DOD 6055.9-STD. 

(c) 49 CFR. 

(d) 29 CFR 1910 and 1926. 

(e) FAR 45.5. 

(3) Acquisition. Explosives may be purchased only under a license issued by the ATF. 
The license holder must provide written authorization designating the individual(s) authorized 
to purchase, store, or utilize explosives. This letter must specify the name, home address, date 
and place of birth, and the social security number ofthe designated individual(s). A copy of 
the letter must be maintained at the project office. In addition, the designated individual 
purchasing explosives may also be required to have a Blaster's License issued by the state in 
which the project is located. Explosives must be purchased from an ATF-licensed 
commercial distributdr. The license holder must prdvide the distributdr a certified statement 
df the intended use df the explosive material. 

e. Temporary Explosives Storage Facilities on FUDS. 

(1) When the contractor establishes a temporary storage area for explosives on a FUDS 
site, Type 2 magazines conforming to the standards set forth in Section 55.208 of ATF P 
5400.7 must be used. The location ofthe proposed magazines and the Q-D arcs must be 
shown on a site map attached td the ESP. The Q-D arcs must be based dn the NEW 
established fdr each magazine using the apprdpriate tables in DOD 6055.9-STD. In the event 
that existing site cdnditidns prdhibit the siting df the magazines in cdnfdrmance with derived 
Q-D arcs and the NEW canndt be reduced td achieve cdnformance, the PM must request 
assistance in the design df engineering cdntrdls dr structural mddificatidns necessary td bring 
the magazine within the stated Q-D criteria. 

(2) Explosives and initiatdrs must be stdred separately. If magazines are alsd used td 
temporarily store acceptable-to-ship MEG, each MEC must be stored in accordance with its 
appropriate HD and the storage compatibility group criteria listed in Chapter 3 of DOD 
6055.9-STD. Each magazine must display the placards required by Department of 
Transportation regulations 49 CFR Part 172, Subpart F, for the HD ofthe MEC or explosives 
stored in the magazine. 
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(3) Lightning protection is not required for magazines located on FUDS if all ofthe 
following criteria are met: 

(a) The magazine is constmcted of 3/16-inch-thick steel or greater. 

(b) The magazine is properly grounded. 

(c) The magazine is located at least 6 and 1/2 feet from the nearest fence or any other 
magazine. 

f Temporary Storage Facilities on Base Realignment and Cldsure (BRAC) 
Sites/Active Installatidns. 

(1) Temporary storage facilities for projects on BRAC sites or active installations must 
be determined using the installation's criteria. 

(2) Lightning protection for temporary explosives storage facilities to be located on 
BRAC sites or active installations must meet the provisions of Chapter 7 of DOD 6055.9-
STD. 

g. Security. 

(1) The Work Plan will describe the inventory confrol system to be implemented for 
explosives management. Magazine Data Cards documenting explosives transfers for each 
magazine must be completed with a copy maintained within the associated magazine. 
Explosives issued and unexpended must be retumed to the magazine at the end of each 
workday. 

(2) The inventory control system must include provisions for the physical inventory of 
the stored MEC and explosives at least weekly. Actual quantities must be reconciled with the 
quantities annotated on the corresponding Magazine Data Cards. Any discrepancies must be 
immediately reported to the USAGE representative and an audit initiated to determine the 
source of the discrepancy. 

(3) A physical security survey will be conducted in accordance with AR 190-11 to 
determine if fencing or guards are required when temporary storage facilities are used. 
Generally, a fence around the magazines is needed, but the Cdntractdr is respdnsible for 
determining the degree df prdtectidn required td deter the theft of MEC or explosives stored in 
the magazines. 
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(4) Locks used on magazines at a FUDS will meet the standards listed in Section 55.208 
(a) (4), ATF P 5400.7. BRAG and Installation Restoration site requirements must be 
determined using the installation's criteria. A key control system will be documented in the 
Workplan. 

h. Fire Preventidn. A Fire Preventidn Plan will be prepared and cddrdinated with the 
fire department with primary respdnse responsibility. Fire extinguishers df an apprdpriate 
size and type must be Ideated at all tempdrary explosives storage facilities. 

i. Records. Records must be maintained for all transactions and expenditures of 
explosive materials for a period of five years from the date of transaction in accordance with 
ATF regulations. These records must be maintained at the project office during on-site 
operations and subsequently at the business office ofthe ATF license holder. 

j . Munitions Debris Management. The Work Plan must include operational and QC 
procedures for the processing, demilitarization, and disposition of inert ordnance, range-
related debris, and munitions debris that fall within the classification of Material Potentially 
Presenting an Explosive Hazard (MPPEH). Contact the MM CX for the requirements on 
MPPEH processing and disposition. 

6-9. Quality Management. 

a. QC. 

(1) The UXO team is responsible for the QC ofall surface and subsurface removal 
activities and for ensuring that only those procedures and processes conforming to contractual 
requirements and accepted project plans are implemented. The UXO team will develop a 
Quality Control' Plan (QCP) outlining the quality activities to be used for continually 
assessing the implementation, effectiveness, compliance, and adequacy of operations. 

(2) A separate UXOQCS is not required on-site full-time for MEC support activities. 
However, the MEG support contractor shall perform QC reviews ofall field activities in 
accordance with the accepted QCP. 

(3) The QCP will provide procedures for validation ofthe following: 

(a) Surface removal and related activities are conducted in accdrdance with accepted 
prdject plans. 
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(b) Subsurface remdval and related activities are cdnducted in accdrdance with accepted 
project plans. 

(c) Actual probabilities of detection are consistent with removal reliability levels and 
USAGE and DDESB requirements. 

(d) Subsurface removal operations provide for an adequate level of confidence of MEG 
detection and removal to specified depths. 

(e) Disposition of MEG and materials classified as MPPEH has been completed and 
documented. Procedures are available from the MM CX. 

b. Quality Assurance. 

(1) Districts should include MEC support capabilities in all applicable contracts for 
construction activities on FUDS or active military sites. MEC concerns must be addressed 
before initiating any construction activities. Items developed for MEC support of 
construction activities (i.e., SOW, Work Plan, APP/SSHP, ESP, and ESS, if required) must be 
submitted to the MM CX for review and approval in accordance with the roles and 
responsibilities set forth in Chapter I of this pamphlet prior to initiation of on-site activities. 

(2) The district is responsible for supervising the fieldwork and ensuring contractor 
compliance with all accepted plans. The MM CX may also conduct random inspections to 
verify conformance. Upon completion ofthe MEC support activities, the PM will ensure that 
an After Action Report is submitted to the MM CX. 
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CHAPTER 7 

Procedures When RCWM is Encountered 

7-1. Introduction. 

a. This chapter discusses MEC support procedures to be followed in the event that 
RCWM or munitions with unknown fillers are encountered on a project site. Detailed 
procedures for planning and executing RCWM response actions are located in EP 75-1-3. 

b. An item configured as a military munition containing a chemical substance that is 
intended to kill, seriously injure, or incapacitate a person through its physiological effects is 
considered Chemical Warfare Materiel (CWM). CWM also includes V- and G- series nerve 
agent, H- series blister agent, and lewisite in other-than-munition configurations. Due to their 
hazards, prevalence, and military-unique application, chemical agent identification sets are 
also considered to be CWM. CWM does not include riot control agents, chemical herbicides, 
smoke and flame prdducing items, dr sdil, water, debris, dr other media contaminated with 
chemical agent. Non-stockpile CWM that was previously discarded, buried, or fired and 
discovered either unexpectedly or during planned environmental restoration operations is 
refened to as RCWM. 

e. Soil, water, debris, and other media contaminated with chemical agent are not 
considered to be RCWM. The procedures described in ER 1110-1-8153 will be followed 
when only agent-contaminated media are suspected. 

7-2. Response Procedures. 

a. Any time that RCWM or munitions with unknown fillers are encountered during 
MEG support, all work will immediately cease. Project personnel will withdraw along 
cleared paths upwind from the discovery. A team consisting of a minimum of two personnel 
will secure the area to prevent unauthorized access. Personnel will position themselves as far 
upwind as possible while still maintaining the security ofthe area. 

b. Notification. 

(1) When RCWM or munitions with unknown fillers are identified on FUDS project 
sites, the UXO team will notify the Ideal POC designated in the Wdrk Plan. The Ideal POC 
will facilitate the EOD unit's respdnse and twd persdnnel will secure the site until the EOD 
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unit's arrival. Ifthe Ideal POC designated in the Wdrk Plan is ndt the Ideal law enforcement 
agency, the local POC will inform the local law enforcement agency ofthe discovery. The 
EOD unit will notify the U.S. Army Technical Escort Unit (TEU) and secure the area until 
TEU's arrival. After notifying the local law enforcement agencies, the local POC will notify 
the USAESCH Chemical Warfare Design Center to inform them ofthe actions taken. 

(2) On active installations, the UXO team will nonnally notify the Range Cdntrdl 
Officer, the Facility Engineer, Post Headquarters, or the POC designated in the Wdrk Plan. 

c. Repdrting. Chemical event repdrts must be submitted in accdrdance with AR 50-6. 
Specific repdrting requirements are identified in EP 75-1-3. 
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GLOSSARY 

Section I 
Acronyms 

AN Sl American Natidnal Standards Institute 
APP Accident Preventidn Plan 
AR Army Regulatidn 
ATF Bureau of Alcohol, Tobacco, and Firearms 
ATF P Bureau of Alcohol, Tobacco, and Firearms Publication 
BRAG Base Realignment and Closure 
CERCLA Comprehensive Environmental Response, Compensation, and Liability 

Act 
CFR Code of Federal Regulations 
CPR Cardiopulmonary Resuscitation 
CWM. Chemical Warfare Materiel 
CX Center of Expertise 
DA Department ofthe Army 
DDESB Department of Defense Explosives Safety Board 
DOD Department of Defense 
DOT Department of Transpdrtatidn 
DPT Direct Push Technology 
EED Electro-explosive Device 
EM Electromagnetic 
EM Engineer Manual 
EMM Earth-Moving Machinery 
EMR Electromagnetic Radiation 
EOD Explosives Ordnance Disposal 
EP Engineer Pamphlet 
ER....: Engineer Regulation 
ESP Explosives Siting Plan 
ESS Explosives Safety Submission 
F DEM Frequency-Domain Electromagnetics 
FUDS Formerly Used Defense Sites 
GPO Geophysical Prove-Out 
HD Hazard Division 
HQUSACE Headquarters, U.S. Army Corps of Engineers 
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HTRW Hazardous, Toxic, and Radioactive Waste 
IDW Investigative-Derived Waste 
IGE Independent Goverament Estimate 
MG Munitions Constituents 
MCACES Micro Gomputer-Aided Cost Engineering System 
MEC Munitions and Explosives of Concem 
MGFD Munition with the Greatest Fragmentation Distance 
MM CX Military Munitions Center of Expertise 
MM DC Military Munitions Design Center 
MPPEH Material PotentiaUy Presenting an Explosives Hazard 
MRA Munitions Response Area 
MSC Major Subordinate Command 
MSD Minimum Separation Distance 
NEW Net Explosive Weight 
OE Ordnance and Explosives 
PDT Project Delivery Team 
PL PubHc Law 
PM Project Manager 
POC Point of Contact 
PPE Personal Protective Equipment 
PVC Polyvinyl Chloride 
QC Quality Control 
Q-D Quantity-Distance 
QCP Quality Control Plan 
RCWM Recovered Chemical Warfare Materiel 
RF Radio Frequency 
SOW Statement of Work 
SSHO Site Safety and Health Officer 
SSHP Site Safety and Health Plan 
SUXOS Senior UXO Supervisor 
TB Technical Bulletin 
TDEM Time-Domain Conductivity Electromagnetics 
TEU Technical Escort Unit 
TM Technical Manual 
TSD ....Team Separation Distance 
USAGE U.S. Army Corps of Engineers 
USAESCH U.S. Army Engineering and Support Center, Huntsville 
USASC U.S. Araiy Safety Center 
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UXO Unexploded Ordnance 
UXOSO UXO Safety Officer 
UXOQCS UXO Quality Control Specialist 
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Section II 
Terms 

Action Memorandum 
Approves time-critical removal action and also concludes the engineering evaluation/cost 
analysis. Provides a concise, written record ofthe decision to select an appropriate removal 
action. As the primary decision document, it substantiates the need for a removal action, 
identifies the propdsed actidn, and explains the ratidnale fdr the remdval actidn selected. (EP 
1110-1-18) 

Active Installations 
Installatidns under the custddy and cdntrdl df DOD. Includes dperating installations, 
installations in a standby or layaway status, and installations awaiting closure under the Base 
Realignment and Closure (BRAG) legislation. (EP 1110-1-18) 

Active Range 
A military range that is currently in service and is being regularly used for range activities. 
(40 CFR 266.201) 

Anomaly 
Any item that is seen as a subsurface irregularity after geophysical investigation. This 
inegularity should deviate from the expected subsurface ferrous and non-fenous material at a 
site (i.e., pipes, power lines, etc.). (EP 1110-1-18) 

Anomaly Avoidance 
Techniques employed by EOD or UXO personnel at sites with known or suspected MEG to 
avoid any potential surface MEC and any subsurface anomalies. This usually occurs at mixed 
hazard sites when HTRW investigations must occur prior to execution of a MEC removal 
action (i.e., creating safe travel lanes and work areas when HTRW investigatidns are td be 
performed prior to MEC removal). Intrusive anomaly investigation is not authorized during 
ordnance avoidance operations. (ER 1110-1-8153) 

Base Realignment and Closure (BRAC) 
Program governing the scheduled closing of Department of Defense sites. (Base Closure and 
Realignment Act of 1988, Public Law 100-526, 102 Stat. 2623, and the Defense Base Cldsure 
and ReaUgnment Act df 1990, Public Law 101-510, 104 Stat. 1808) 
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Center of Expertise (CX) 
A CX is a USAGE organization approved by HQUSACE as having a unique or exceptional 
technical capability in a specialized subject area that is critical to other USAGE commands. 
Specific mandatory services to be rendered by a CX are identified on the CX's homepage. 
These services may be reimbursable or centrally funded. The USAESCH is the MM CX for 
the USAGE. (ER 1110-1-8153) 

Chemical Warfare Materiel (CWM) 
An item configured as a military munition containing a chemical substance that is intended to 
kill, seriously injure, or incapacitate a person through its physiological effects. Also includes 
V- and G- series nerve agent, H- series blister agent, and lewisite in other- than-munition 
configurations. Due to their hazards, prevalence, and military-unique application, chemical 
agent identification sets (CAIS) are also considered CWM. CWM does not include: riot 
confrol agents, chemical herbicides; smoke and flame producing items; or soil, water, debris, 
or other media contaminated with chemical agent. (HQDA Memorandum, Interim Guidance 
for Biological Warfare Materiel and Non-Stockpile Chemical Warfare Materiel Response 
Activities, 1997) 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) 
CERCLA authorizes Federal action td respdnd td the release or threatened release of 
hazardous substances into the environment or a release or threat of release of a pollutant or 
contaminant into the environment that may present an imminent or substantial danger to 
public health or welfare. (EP 1110-IT 18) 

Construction Support 
Support provided by qualified UXO personnel during constmction activities at potential MEG 
sites to ensure the safety of constmction personnel from the harmful effects of UXO. When a 
determination is made that the probability of encountering UXO is low (e.g., current or 
previous land use leads to an initial determinatidn that UXO may be present), a minimum of a 
two person UXO team will stand by in case the constmction contractor encounters a 
suspected UXO with unknown fillers. When a determination is made that the probability of 
encountering a UXO is moderate to high (cunent or previous land use leads to a 
detennination that MEC was empldyed dr dispdsed df in the parcel df cdneera, e.g., dpen bura 
and dpen detdnation areas), UXO teams are required td cdnduct subsurface UXO remdval fdr 
the known constmction footprint either in conjunction with the constmction contractor or 
prior to constmction. The level of effort will be determined on a case-by-case basis in 
coordination with the MM MCX. (ER 1110-1 -8153) 
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Design Center (DC) 
A specified USAGE field office assigned a singular technical mission that is permanent and 
US ACE-wide in scope. The designated office is to be considered the "lead activity" in a 
specialized area where capability needs to be concentrated for maximum effectiveness, 
economy, and efficiency. The MM Design Center (in coordination with the PM) will execute 
all phases ofthe mUitary munitions respdnse prdject after the apprdval df the INPR unless the 
remdval actidn is transferred td an apprdved district. Only the USAESCH MM Design Center 
is authorized to execute any phase of a RCWM response. (ER 1110-1-8153) 

Discarded Military Munitions (DMM) 
Military munitions that have been abandoned without proper disposal or removed from 
storage in a military magazine or other storage area for the purpose of disposal. The term 
does not include unexploded ordnance, military munitions that are being held for future use or 
planned disposal, or military munitions that have been prdperly dispdsed df cdnsistent with 
applicable envirdnmental laws and regulations. (10 U.S.C. 2710(e)(2)) 

Exclusion Zone 
A safety zone established around a MEG work area. Only project personnel and authorized, 
escorted visitors are allowed within the exclusion zone. Examples of exclusion zones are 
safety zones around MEC intmsive activities and safety zones where MEC is intentionally 
detonated. For RCWM project sites, it is the area within the No Significant Effects (NOSE) 
zone. 

Explosives or Munitions Emergency Response 
All immediate response activities by an explosives and munitions emergency response 
specialist to control, mitigate, or eliminate the actual or potential threat encountered during an 
explosives or munitions emergency. An explosives or munitions emergency response may 
include in-place render-safe procedures, treatment or destmction ofthe explosives or 
munitions, and/or transpdrting thdse items td andther Ideation to be rendered safe, treated, or 
destroyed. Any reasonable delay in the completion of an explosives or munitions emergency 
response caused by a necessary, unforeseen, or unconfrdllable circumstance will not terminate 
the explosives or munitions emergency. Explosives and munitions emergency responses can 
occur on either public or private lands and are not limited to responses at RCRA facilities. 
(Military Munitions Rule, 40 CFR 260.10) 

Explosives Ordnance Disposal (EOD) 
The detection, identification, field evaluation, rendering safe, recovery and final disposal of 
UXO or military munitions. (EP 1110-1-18) 
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EOD Personnel 
Active duty military personnel who perform EOD operations. 

Explosives Safety Submission (ESS) 
The document which serves as the specifications for conducting work activities at the project. 
The ESS details the scope df the project, the planned work activities, and potential hazards 
(including the MCE) and the methods for their control. (EP 1110-1-18) 

Formerly Used Defense Sites (FUDS) 
FUDS include those properties previously owned, leased, or otherwise possessed by the U.S. 
and under the jurisdiction ofthe Secretary of Defense; or manufacturing facilities for which 
real property accountability rested with DOD but were operated by contractors (Goverament 
owned - contractor operated) and which were later legally disposed of FUDS is a subprogram 
ofthe DERP. Restoration of military land was extended to formerly used sites in 1983 under 
PubUc Law 98-212 (DOD Appropriations Act of FY84). 

Hazardous, Toxic, and Radioactive Waste (HTRW) Activities 
HTRW activities include those activities undertaken for the Environmental Protection 
Agency's Superfund program, the Defense Environmental Restoration Program (DERP), 
including Formerly Used Defense Sites (FUDS) and Installation Restoration Program (IRP) 
sites at active DOD facilities, HTRW actions associated with Civil Works projects, and any 
other mission or non-missidn wdrk performed fdr dthers at HTRW sites. (EP 1110-1-18) For 
the purposes of UXO support, HTRW activities during the investigative/design phase of 
HTRW project on a site with known or UXO with unknown fillers require anomaly avdidance 
prdcedures. HTRW activities during the remedial actidn phase (cdnstmctidn) df HTRW 
project on a site with kndwn dr UXO with unknown fillers may require either standby support 
or subsurface removal. 

Material Potentially Presenting an Explosive Hazard (MPPEH) 
Material potentially containing explosives or munitions (e.g., munitions containers and 
packaging material; munitions debris remaining after munitions use, demiUtarization, or 
disposal; and range-related debris); or material potentially contaminated with a high enough 
concentration of explosives such that the inaterial presents an explosive hazard (e.g., 
equipment, drainage systems, holding tanks, piping, ventilation ducts) associated with 
munitions production, demilitarization or disposal operations. Excluded from MPPEH are 
munitions within DoD's established munitions management system and other hazardous items 
that may present explosion hazards (e.g., gasoline cans, compressed gas cylinders) that are not 
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munitions and are not intended for use as munitions. (28 October 2003 ACSIM 
Memorandum) 

Military Munitions 
All ammunition products and components produced for or used by the armed forces for 
national defense and security, including ammunition products or components under the 
control ofthe Department of Defense, the Coast Guard, the Department of Energy, and the 
National Guard. The term includes confined gaseous, liquid, and solid propellants, 
explosives, pyrotechnics, chemical and riot eontroi agents, smokes, and incendiaries, 
including bulk explosives and chemical warfare agents, chemical munitions, rockets, guided 
and ballistic missiles, bdmbs, warheads, mdrtar rdunds, artillery ammunitidn, small arms 
ammunitidn, grenades, mines, tdrpeddes, depth charges, cluster munitidns and dispensers, 
demolition charges, and devices and components thereof The term does not include wholly 
inert items, improvised explosive devices, and nuclear weapons, nuclear devices, and nuclear 
components, except that the term does include non-nuclear components of nuclear devices 
that are managed under the nuclear weapons program ofthe Department of Energy after all 
required sanitization operations under the Atomic Energy Act of 1954 (42 U.S.C. 2011 et 
seq.) have been completed. (10 U.S.C. 2710(e)(3)(A)) 

Munitions Constituents (MC) 
Any materials originating from unexploded ordnance, discarded military munitions, or other 
military munitions, including explosive and nonexplosive materials, and emission, 
degradation, or breakdown elements of such ordnance or munitions. (10 U.S.C. 2710 (e)(4)) 

Munitions and Explosives of Concern (MEC) 
This term, which distinguishes specific categories of military munitions that may pose unique 
explosives safety risks, means: 
(a) Unexploded Ordnance (UXO), as defined in 10 U.S.C. 2710 (e)(9); 
(b) Discarded military munitions (DMM), as defined in 10 U.S.C. 2710 (e)(2); or 
(e) Munitions constituents (e.g., TNT, RDX) present in high enough concenfrations to pose an 
explosive hazard. (28 October 2003 ACSIM Memorandum) 

Munitions Debris 
Remnants df munitidns (e.g., penetratdrs, prdjectiles, shell casings, links, fins) remaining after 
munitidns use, demilitarization or disposal. (28 October 2003 ACSIM Memorandum) 
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Munition with the Greatest Fragmentation Distance (MGFD) 
The munition with the greatest fragment distance that might be recovered as a result of 
previous training during actions based on historical information. The selected MGFD must be 
realistic with reasonable probability of occunence. 

Munitions Response 
Response actions, including investigation, removal and remedial actions to address the 
expldsives safety, human health, dr envirdnmental risks presented by unexpldded drdnance 
(UXO), discarded military munitidns (DMM), dr by munitidns cdnstituents (MC). (28 
Octdber 2003 ACSIM Memdrandum) 

Munitions Response Area (MRA) 
Any area dn a defense site that is kndwn dr suspected td cdntain UXO, DMM, dr MC. 
Examples include fdrmer ranges and munitions burial areas. A munitions response area is 
comprised of one or more munitions response sites. (28 October 2003 ACSIM 
Memorandum) 

Munitions Response Site (MRS) 
A discrete location within a MRA that is known to require a military munitions response. (28 
October 2003 ACSIM Memorandum) 

OE Safety Specialist 
USAGE Personnel, classified as a GS-0018 Safety Specialist, and who is UXO-qualified. OE 
Safety Specialists perform safety, quality assurance and UXO subject matter expert functions 
for the Gdverament. The Safety Specialist may reside in and repdrt td the cdnstmctidn field 
dffice dr may reside in the engineering/cdnstmctidn dffice within the MM Design Center. 
(ER 1110-1-8153) 

Project Delivery Team (PDT) 
The PDT is a multi-disciplined PDT led by the Prdject Manager with respdnsibility for 
assuring that the project stays focused, first and foremost on the public interest and on the 
custdiner's needs and expeetatidns and that all wdrk is integrated and ddne in accdrdance with 
a PMP and approved business and quality management processes. The PDT focuses on the 
quality of project delivery, with heavy reliance on partnering and relationship development to 
achieve better perfonnance. (ER 5-1-11) 
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Project Manager (PM) 
The PM is respdnsible fdr management and leadership ofthe project its entire life cycle, even 
when more than one USAGE district or activity is involved. The PM will generally reside at 
the geographic district, but can be elsewhere as needed. The PM and PDT are responsible and 
accountable for ensuring the team takes effective, coordinated actions to deliver the 
completed project according to the PMP. The PM manages all project resources, information, 
and commitments, and leads and facilitates the PDT towards effective project development 
and execution. (ER 5-1-11) 

Quality Assurance (QA) 
An integrated system of management activities involving planning, implementation, 
assessment, reporting, and quality improvement to ensure that a process, item, or service is of 
the type and quality needed to meet project requirements defined in the PMP. (EP 1110-1-18) 

Quality Control (QC) 
The overall system of technical activities that measures the attributes and performance of a 
process, item, or service against defined standards to verify that they meet the stated 
requirements established in the PMP: operational techniques and activities that are used to 
fulfill requirements for quaUty. (EP 1110-1-18) 

Quantity-Distance (Q-D) 
The quantity of explosive material and distance separation relationships that provide defined 
types of protection. These relationships are based on levels of risk considered acceptable for 
the stipulated exposures and are tabulated in the appropriate Q-D tables provided in DOD 
6055.9-STD. Separation distances are not absolute safe distances but are relative protective 
safe distances. Greater distances than those shown in the Q-D tables shall be used whenever 
possible. (DOD 6055.9-STD) 

Recovered Chemical Warfare Materiel (RCWM) 
Non-stockpile CWM that was previously discarded, buried, or fired and discovered either 
unexpectedly or during planned environmental restoration operations. (ER 385-1-95) 

Removal Action 
The cleanup or removal of MEC frdm the envirdnment td include the dispdsal df remdved 
materiel. The term includes, in additidn, withdut being limited td, security fencing or other 
measures to prevent, minimize, dr mitigate damage td the pubiie health dr welfare dr to the 
environment. (ER 1110-1-8153) 
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Resource Conservation and Recovery Act (RCRA) 
Enacted in 1976, RCRA promotes the protection of health and the environment. It regulates 
waste generation, treatment, storage, transportation, and disposal for facilities currently in 
operation. The MEG removal process is affected by RCRA if MEG must be disposed off-site. 
(EP 1110-1-18) 

Small Arms 
Caliber 0.50 and smaller ordnance items. These items rarely contain explosive projectiles and 
present a very low hazard. (Huntsville Interim Guidance Document 99-02) 

Stakeholder 
Stakeholders include federal, state, and local officials, community organizations, property 
owners, and others having a personal interest or involvement, or having a monetary or 
commercial involvement in the FUDS prdperty that is td undergo a MEG removal. (EP 1110-
1-18) 

Superfund Amendments and Reauthorization Act (SARA) 
Enacted in 1986, this legislation establishes standards for cleanup activities, requires Federal 
faeility compliance with CERCLA, and clarifies public involvement requirements. (EP 1110-
1-18) 

U.S. Army Technical Escort Unit (TEU) 
Military chemical agent response unit. 

Unexploded Ordnance (UXO) 
Military munitions that: 
(a) Have been primed, fiized, armed, or otherwise prepared fdr actidn; 
(b) Have been fired, drdpped, launched, projected, or placed in such a manner as to constitute 
a hazard to operations, installations, personnel, or material; and 
(c) Remain unexploded either by malfunction, design, or any other cause. (10 U.S.C. 
2710(e)(9)) 

UXO Personnel 
Contractor personnel who have completed specialized military training in EOD methods and 
have satisfactorily performed the EOD function while serving in the military. Various grades 
and contract positions are established based on skills and experience. Check with the MM 
MCX for current ratings. (ER 1110-1-8153) 
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I. OE & RR Inspection - Contractor Responsibilities and Procedures 

1. The U.S. Army Corps of Engineers (USAGE) contractors executing projects wiU comply with the 
following procedures for processing OE and Range Residue for final disposition as scrap metal. The 
objective of these procedures is to ensure that an inspection procedure of the exterior and interior 
surfaces of all recovered items is in place to ensure these items do not present an explosive hazard. 
These USAGE contractor responsibilities and procedures will be contained in the project work plan. 

a. Unexploded Ordnance (UXO) Sweep Personnel will only mark suspected items and will not 
be allowed to perform any assessment of a suspect item to determine its status. 

b. Unexploded Ordnance (UXO) Tech I will only tentatively identify a located item as scrap or 
OE. 

c. UXO Technician II will: 

(1) Inspect each item as it is recovered and determine the following: 

• • Is the item a UXO or a component of a military munitions? 

• • Does the item contain explosives hazards or oflier dangerous fillers? 

• • Does the item require detonation? 

• • , Does the item require demilitarization (demil) or venting to expose 
other dangerous fillers? 

• • Does die item requhedrainmgofengine fluids, illuminating dials and 
other visible liquid hazardous, toxic or radiological waste (HTRW) 
materials? 

(2) Segregate items requuing demil or venting procedures from those items ready for 
certification. 

(3) Items found to contain explosives hazards or odier dangerous fillers will be 
processed in accordance with applicable procedures. 

d. UXO Technician m will: 

(1) Inspect recovered items to detemiine if free of explosives hazards or other dangerous 
fillers and engine fluids, illuminating dials and other visible liquid HTRW materials? 

(2) Supervise detonation of items found to contain explosive hazards or other dangerous 
fillers and venting/demil procedures. 

. (3) Supervise die consolidation of recovered scrap metal for containerization and 
sealing. 

e. UXO Quality Control (QC) Specialist will: 
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(1) Conduct daily audits of the procedures used by UXO teams and mdividuals for 
processing OE or Range Residue. 

(2) Perform and document, a minimum 10%, random sampling (by pieces, volume or 
area) of all scrap metal collected from tbe various teams to ensure no items with 
explosive hazards, engine fluids, illimiinating dials and other visible liquid HTRW 
materials are identified as scrap nietal as required for completion of die 
Requisition and Turn-in Document, DD Form 1348-lA. 

£ UXO Site Safety Officer (UXOSO) will: 

(1) Ensure die specific procedures and responsibiUties for processing OE and Range 
Residue for certification as scrap metal is being followed, perfonned safely, 
consistent with applicable regulations, and in accordance with die USAGE approved 
project work plan. 

(2) Will perform random checks of processed OE and Range Residue to ensure items 
being identified as scrap are free from any explosive hazards engine fluids, 
illuminating dials and other visible liquid HTWR materials. 

g. Senior UXO Supervisor will: 

(1) Be responsible for ensuring work and Quality Control (QC) Flans specify the 
procedures and responsibilities for processing OE and Range Residue for the final 
disposition as scrap metal. 

(2) Ensure a Requisition and Turn-in Document, DD Form 1348-1A is completed for 
all scrap metal to be transferred for final disposition. 

(3) Perform random checks to satisfy that the OE or range residue is free from 
explosive hazards necessary to complete the Form, DD 1348-lA. 

(4) Certify all scrap metal generated from OE or Range Residue as free of explosive 
hazards, engine fluids, iUuminating dials and other visible liquid HTWR 
materials. 

(5) Be responsible for ensuring diat these inspected materials are secured in a closed, 
labeled and sealed container and documented as follows; 

• The contamer will be closed and clearly labeled on the outside with die 

following information: The first container will be labeled widi a unique 

identification that will start with USACE/Installation Name/Contractor's 

Name/0001/Seal's unique identification and continue sequentially. 

The contamer will be closed in such a manner that a seal must be broken in 

order to open die contamer. A seal will bear the same unique identification 
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number as the container or the container will be clearly marked with the 

seal's identification if different from the container. 

A documented description of die container will be provide by the 

contractor with die following information for each container; contents, 

weight of container; location where OE scrap was obtained; name of 

contractor, names of certifying and verifying individuals; unique container 

identification; and seal identification, if required (see paragraph I. l.g. (5). 

The contractor in a separate section of die final report will also provide 

these documents. 

n . OE Scrap Certification and Verification 

1. The contractor will ensure that scrap metal generated from OE or Range Clearance is properly 
inspected in accordance with die procedures in I. above. Only personnel who are qualified UXO 
personnel per USAGE'S Contract Data Item Description (DID) OE-025 will perform Uiese 
inspections. The Senior UXO Supervisor will certify and die USAGE'S OE Safety Specialist will 
verify that the scrap metal is free of explosive hazards. 

2. DD form 1348-lA will be used as certification/verification documentation. All DD 1348-lA must 
clearly show the typed or printed names of the contractor's Senior UXO Supervisor and the 
USAGE'S OE Safety Specialist, organization, signature, and contractor's home office and field 
office phone number(s) ofthe persons certifying and verifying the scrap metal. 

a. Local directives and agreements may supplement these procedures. Coordination with the 
local concems will identify any desired or requested supplementation to diese procedures. 

b. In addition to die data elements requhed and any locally agreed to dn-ectives, die DD 1348-
lA must clearly indicate the following for scrap metal: 

(1) Basic material content (Typeof metal; e.g., steel or mixed) 

(2) Estimated weight 

(3) Unique identification of each of die containers and seals stated as bemg turaed over. 

(4) Location where OE scrap was obtained. 

(5) Seal identification, if different from the unique identification of the sealed container. 

c. The following certification/verification will be entered on each DD 1348-lA for tum over of 
scrap and will be signed by die Senior UXO Supervisor and die USAGE OE Safety Specialist. 
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"This certifies that the material Usted has been 100 percent properly 
inspected and, to tiie best of our Icnowledge and belief, are free of 
explosive hazards, engine fluids, illuminating dials and other visible 
liquid HTWR materials. 

HI Maintaining The Chain Of Custody And Final Disposition 

Tlie contractor, in coordination with the Corps of Engineers, will arrange for maintaining die 
chain of custody and fmal disposition ofthe certified and verified materials. The certified and verified 
material will only be released to an organization diat will: 

a. Upon receiving the unopened labeled containers each widi its unique identified and unbroken 
seal ensuring a continued chained of custody, and after reviewing and concurring widi aU 
the provided supporting documentation, sign for having received and agreeing with the 
provided documentation that the sealed containers contained no explosive hazards when 
received. This will be signed on company letterhead and stating that die contents ofthese 
sealed containers will not be sold, traded or otherwise given to anodier party until the contents 
have been smelted, shredded, or flashed ahd are only identifiable by their basic content. 

b. Send notification and supporting documentation to die sealed container-generating contractor 
documenting die contents ofthe sealed containers have been smelted and are now only 
identifiable by their basic content. 

c. This document will be mcorporated by the contractor into die fmal report as documentation for 
supporting die fmal disposition of this scrap metal. 
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MEMORANDUM FOR SEE DISTRIBUTION 

SUBJECT: Interim Guidance - Notification Procedures for Discovery of Recovered 
Chemical Warfare Materiel (RCWM) During USAGE Projects 

1. The enclosed subject Interim Guidance provides a summary ofthe notification 
requirements when suspected RCWM (with known or unknown fillers - herein called 
RCWM) are discovered. This guidance shall be distributed to all military munitions 
response and constmction project teams for incorporation into future site health and 
safety plans. Existing site health and safety plans will be reviewed td cdmply with these 
requirements. 

2. This guidance supersedes any prior USAGE guidance on the subject. This guidance 
only addresses RCWM discovery notification procedures. It does not address notifieation 
requirements of other regulations for chemical release, accidents or incidents. 

3. Questions regarding RCWM notification requirements should be directed to the 
GEHNC-OE-CX office at (256) 895-1761, or the CESO-E office at (202) 761-4989. 

FOR THE COMMANDER: 

End //s// 
Chief, Environmental 

Community of Practice 
Directorate of Military Programs 
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USAGE Interim Guidance 

Notification Procedures for Discovery of Recovered Chemical Warfare 
Materiel (RCWM) During US ACE Projects 

1. Purpose. To provide interim guidance procedures for notification of RCWM discoveries 
during execution of USAGE projects. 

2. Applicability. This interim guidance applies to all USAGE commands having responsibilities 
for munitions response action and constmction projects. 

3. References. 

a. EP 75-1-3, Recovered Chemical Warfare Materiel (RCWM) Response 

b. AR 50-6. Chemical Surety 

c. AR 360-1. The Army Public Affairs Program 

d. EP 75-1-2. Unexploded Ordnance (UXO) Support During Hazardous, Toxic, and Radioactive 
Waste (HTRW) and Constmction Activities 

4. Background. 

a. This Interim Guidance provides procedures to ensure the timely notification (AR 50-6, 
Chapter 11) of discovered RCWM. 

b. USAGE will report any discdvery df RCWM at the prdjects it manages and/dr executes: 

1) Fdr planned RCWM activities. The notification (see attached RCWM Notification Format) 
procedures will be addressed in the workplan (WP). At a minimum, it will include: (a) Project 
specific agencies and/or organizations receiving the report, (b) Reporting chain-of-command, (c) 
Initial telephonic notification within 3 hrs of discovery, (d) Written notification within 24 hrs of 
discovery, and (e) Follow up written notifications the first working day of each quarter, if 
changes to prior written reports occur or upon report closeout or suspension of operations. 

2) For unplanned RCWM activities. Folldw the prdcedures specified in paragraphs 4.c and 5, 
beldw. 

c. Updn an unexpected discdvery df RCWM, all work will immediately cease. Project personnel 
will withdraw along cleared path upwind from the discovery. A team, consisting of a minimum 
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of two personnel, will secure the area to prevent unauthorized access. Personnel must position 
themselves as far upwind as possible while still maintaining visual security ofthe area. 

5. Requirements/Procedures. The folldwing requirements/prdcedures apply td RCWM 
notifications and are for inclusion in the notification section ofthe project WP, as applicable. 
The attached RCWM Notification Format shall be used as a guide for both, telephonic and 
written notification. Provide as much infonnation as is available at the time of report. 

a. Projects managed and executed by USAGE (e.g., FUDS sites). 

1) Immediately after RCWM discovery, the UXO/HTRW/Constmction team (or on-site USAGE 
project team) will follow paragraph 4.c and notify the local point of contact (POC) as designated 
in the WP. The local POC will contact and facilitate Explosive Ordnance Disposal (EOD) 
response. Ifthe local POC is not the local law enforcement agent, he/she will notify the local 
enforcement agency ofthe discovery, which will contact EOD. Simultaneously, the 
UXO/HTRW/Constmction team (or on-site USAGE project team) will notify the Chemical 
Warfare Design Center (OE-CW) at USAESCH by calling the 24/7 telephone number at 256-
895-1180. 

2) Within three hours of discovery, the OE-CW will (in coordination with the on-site USAGE 
project team), notify the Army Operation Center, the Director of Army Safety and HQ USAGE 
(USAGE Operation Center, Safety and Environmental offices). After telephonic notifieation or 
as soon as additional information becomes available but not later than 24 hrs, the OE-CW will 
follow-up with written notification to offices above and those in AR 50-6, paragraph 1 l-3(7)(a). 
Status report will be required until the disposition ofthe item, see paragraph 5.a.5. Close out 
reports are required after final disposition ofthe item. The UXO/HTRW/Constmction team (or 
on-site USAGE project team) will also inform the project chain of Command, including its 
Public Affairs Office (PAO) within the same time limits stated above. 

3) The UXO/HTRW/Constmction Team with support from the PAO (or through the PAO) will 
notify State/local goverament officials and the local Congressional office before news releases to 
the general public if at all possible. Ifthe attempt to notify the Congressional office is 
unsuccessful, state this fact in the chemical event report, and make the news release (see 
paragraph 5.a.4). In cases where health and safety reasons preclude prior Cdngressidnal 
ndtification, the news release and Ideal Cdngressidnal ndtificatidn may dccur simultanedusly. 

4) The District Cdmmander (in consultation with his/her staff) will authorize release of 
information to the media regarding RCWM discoveries. Prior to the initial release of 
information, the information will be coordinated with the Army Office ofthe Chief of Public 
Affairs (OGPA) through the chain of Command. This applies to all Army agencies, contractors, 
subcontractors, vendors, and suppliers. Releasing of new information on chemical munitions 
may become an item of national interest. Such information must be cleared through the Office 
ofthe Assistant Secretary of Defense for Public Affairs (OASD (PA)) by the OGPA (ref 3.c). 
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5) The UXO/HTRW/Constmction team (or on-site USAGE project team) will provide periodic 
status ofthe RCWM to the OE-CW. The OE-CW will provide status report the first working day 
of each month to offices on paragraph 5.a.2). Status reports are required when there are changes 
to prior written notifications (e.g., a) to confirai the item's identification as RCWM, b) to advise 
that it was determined not to be RCWM, e) to inform the item movement to storage, transport 
off-site for disposition, or demilitarization on-site, d) to inform of suspension of operations or 
upon project closeout). The EOD/TEU is also responsible for providing status reports thm their 
chain-of- command once they have custody of the item. 

6) To ensure the notification has been accomplished, the on-site USAGE project team will 
perfdrm quality assurance check to ensure the notifieation was done. This quality assurance 
cheek could be feedback from the OE-CW and vice versa. Copies ofthe chemical event report 
shall be submitted to the Project Team for inclusion in the project administrative file. 

b. Project executed for Actlve/BRAC installations. 

1) The UXO/HTRW/Constmction team (or on-site USAGE project team) will notify the 
installation POC who will follow paragraph 4.c and notify the installation Range Control Officer, 
Facility Engineer, Post Headquarters, BRAC Envirpnmental Coordinator (BEG) and others as 
designated in the WP. The installation POC will provide prompt information to the Commander 
for his/her notification. Per AR 50-6, Chapter 11-3, the installation Commander (or his/her 
designee) is responsible for making the chemical event report. 

2) The installation Commander should follow their own established procedures for notification 
IAW AR 50-6 and AR 360-1. 

3) The on-site USAGE project team shall provide quality assurance check on the notifieation, 
verifying the telephonic notification was made and by requesting a copy of the written 
notification. The USAGE project team shall document notification efforts in the project 
administrative file. 

4) To ensure that UXO/HTRW/Constmction team (or on-site USAGE project team) keeps the 
USAESCH informed, the UXO/HTRW/Constmction team (or on-site USAGE project team) will 
notify the OE-CW of the discovery and actions taken by calling the 24/7 telephone number at 
256-895-1180. 

5) If USAGE is responsible for the installation notification (per agreement or negotiation), then 
the UXO/HTRW/Constmction team (or the on-site USAGE project team) will contact and 
facilitate the closest Army EOD unit (unless USAGE has an agreement with other services EOD 
or by the installation service EOD unit). The EOD unit will notify the Technical Escort Unit 
(TEU) after their assessment ofthe item, if required. Ifthe item is a suspect RCWM, the 
BRAC/Installation will secure the item until TEU anives. The UXO/HTRW/Constmction team 
(or on-site USAGE project team) will also notify the OE-CW by calling the 24/7 telephone 



USAGE Interim Guidance 

Ndtificatidn Procedures for Discovery of Recovered Chemical Warfare Materiel (RCWM) 
During USAGE Projects (page 4 of 4) 

number at 256-895-1180. The UXO/HTRW/Constmction team (or on-site USAGE project team) 
will also inform the project chain of Command, including its Pubiie Affairs office. Then follo\y 
paragraph 5.a.2)-6). The on-site USAGE team will keep the installation POC informed. 

c. Projects executed for state, federal and/or local government (e.g., work for others 
(WFO)). 

1) At discovery the UXO/HTRW/Constmction team (or on-site USAGE project team) will notify 
the WFO POC who will make notification as appropriate or as required by the WP. We 
understand that the WFO will notify the closest local EOD enforcement unit or closest DoD 
EOD unit. The on-site USAGE project team will provide quality assurance, ensuring an EOD 
unit is called-up to the site since they are the primary group to handle the materiel and follow 
paragraph 4.c. 

2) The WFO POC should follow their own established procedures for notification to State/local 
goverament officials, the local Congressional office, and to the general public. 

3) To keep the USAESCH informed, the UXO/HTRW/Constmction team (or on-site USAGE 
project team) will notify the OE-CW ofthe discovery and actions taken by calling the 24/7 
telephone number at 256-895-1180. The USAGE project team shall document notification efforts 
in the project administrative file. 

4) The OE-CW will (in coordination with the on-site USAGE project team) provide notification 
to the Army Operation Center, the Director of Army Safety and HQ USAGE (USAGE Operation 
Center, Safety and Environmental offices), within three hours of discovery. As soon as 
information is available regarding ownership ofthe item (if munitions, it belongs to DOD), the 
OE-CW will provide status and follow paragraph 5.a. or b, and the WFO WP as applicable. 

5) If USAGE is responsible for the WFO notification (per agreement or negotiation), then follow 
paragraph 5.a, and the agreement requirements, as applicable. The on-site USAGE team will 
keep the WFO POC informed. 



Attachment 
Interim Guidance - Notification Procedures for Discovery of Recovered Chemical Warfare 

Materiel (RCWM) During USACE Projects 

RCWM NOTIFICATION FORMAT 

CHEMICAL EVENT REPORT 

FOUO 

THIS IS A CATEGROY X CHEMICAL EVENT REPORT, RCS: CSGPO-453 

1. Date, time and event number. (i.e.31Mar04, 1100 hrs) (event number-acronym of the 
organization doing the report locally (e.g., district acronym), year ofthe event and 
sequent number assigned locally (i.e.. SPL 04-01)). 

2. Project Title, Number/Location, (i.e.. Big Mountain Manufacturing Facilitv, 
CAI234567. Big Mountain. CA). 

3. Quantity and type of munitions/container and chemical agents involved. (Number of 
discovered items, markings (e.g., identification fixtures), condition ofthe item, is it 
leaking, concentration of agent and detection methods for both initial detection and 
confirmation. Include as much information available at the time of report), (i.e.. 
pieces of crockery, one large piece with a small amount of liquid). 

4. Description of what has happened. (Tell us why or how the item was found. Include 
as much detail as possible at the time of report), (i.e.. Workers were removing a root 
ball from an arsenic contaminated area next to Bldg 384. Manufacturing Facilitv. Big 
Mountain, CA. Grid XXX-XX. This work was being accomplished under the Time 
Critical Removal Action for arsenic contamination from the Manufacturing Facilitv 
grounds. Workers were using a backhoe and hand held equipment to remove the 
root ball from a previous cut tree so they could remove the arsenic. At approximately 
18 inches, pieces of crockery similarto that used during WWII was discovery. Team 
immediately covered the site with plastic and secured the area. Team also recovered 
a large piece of crockery and a grab soil sample before covering the hole. Personnel 
were wearing gloves and rubber boots; no respiratory (arsenic levels were being 
monitored) protection was being worn. Personnel were sent to Chemical Event 
Hospital (8 personnel). EOD was called to the site. EOD and TEU responded within 
5 hrs. TEU was in Tyvek and approved respirators. Telephonic notification made to 
the Armv Operation Center, USATCES and HQ USACE. DA MINICAM reading 
indicated H (mustard) and L (Lewisite) contamination. DAAMS tubes were taken and 
are being sent to Edgewood Arsenal for processing. THIS IS AN UNCONFIRMED 
UNTIL DAAMS TUBES ARE PROCESSED). 

5. Emergency notification level. (Non-surety emergency, limited area emergency, post 
only emergency, community emergency. If not applicable, so state), (i.e.. Non-surety 
emergencv (informational)). 

6. Description of property damage, (i.e.. None.) Atch. 



7. Personnel deaths and/or injuries, (i.e. 8 personnel were sent to CA National Hospital 
for medical check. No injuries have been reported). 

8. Whether medical services and/or facilities were required, (i.e., See 7 above). 

9. State if Service Response Force (SRF) commander is required, (i.e.. None reguired). 

10. Assistance reguired. (i.e.. None reguired). 

11. Any other pertinent information, (e.g., if news release was issue, safety and security 
measures taken, amount of agent release, weather patterns and/or conditions at the 
time of the event), (i.e. This work was being accomplished under a TCRA HTW 
contract. Area had been soil sampled and geophysical mapping accomplished. 
There was no indication of CWM but high arsenic reading. Excavation has been 
backfilled and construction fencing put around the site. It will be excavated under the 
Chemical Safetv Submission when the other suspect CWM grids are excavated. 
Weather was normal).. 

12. Commander's assessment of the situation, (i.e No additional assistance is reguired. 
Situation is under control). 

13. In reporting emergency destruction ofthe hazardous munitions (e.g., suspected 
chemical munitions or materials), reporting agencies must add the following: (i.e.. 
N/A) 

a. Type of air samples and test kits used and results obtained. 
b. Type and amount of explosives used to destroy each munition. 

14. Elements of media release, (i.e.. None, as advised buy the district PAO until 
additional information is known). 

15. Notification of senior government officials, (i.e.. None made). 

16. Points of Contact. (HNC and District POC, names, telephone numbers, mail 
address and/or Email). 

(NOTE: Info in () contains directions/guidance on information required and when 
accompanied by _ is information regarding the sample). 

AR 50-6, Figure 11-1 (USACE edited format, 23 Apr 2004) 
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