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I. INTRODUCTION 

1.0 General 

The Interim Response Action (IRA) for Chemical-Related 

Process Activities is being conducted as part of the 

continuing remedial activities proceeding pursuant to the 

Comprehensive Environmental Response Compensation and 

Liability Act (CERCLA) and the Record of Decision (ROD) 

process at Rocky Mountain Arsenal (RMA) in accordance 

with the Federal Facility Agreement (FFA). 

The Army conducted a survey of the RMA chemical process 

equipment/piping and ancillary materials in 1987 to 

assess their status regarding future plans to dismantle 

and remove them. This survey led to a long-term program 

of documentation review of existing plants/equipment 

regarding the levels of decontamination completed, 

monitoring for chemical agents, and decontaminating as 

required in order to facilitate final removal. Other 

buildings used by lessees are also part of this project. 

This action has progressed from the initial documentation 

studies, field surveys, sampling, monitoring, and 

decontamination for some of the RMA chemical process 

piping/equipment to monitoring, decontaminating and 

dismantling. These activities need to be continued with 

Chemical Process Related Rocky Mountain 
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respect to the remaining chemical process 

piping/equipment and materials at RMA in order to 

facilitate final cleanup. 

1.1 Completed Operations 

1.1.1 Sampling Operations 

During 1989, the U.S. Army analyzed 203 samples of air 

inside piping and equipment for agent-vapor 

concentrations in some of the buildings located in the 

North and South Plants. Forty-nine of those saimples 

indicated concentration levels slightly above the 

decontamination limit as established by Federal 

regulations. There were no lost-time accidents. 

1.1.2 Decontamination Operations 

During 1990, the U.S. Army decontaminated 34 

piping/equipment segments that had been previously 

sampled in the North Plants. Procedures and work sites 

were approved by the AMCCOM-Safety and AMC-field safety. 

There were no lost-time accidents. Standard U.S. Army 

procedures were utilized. Safety, operational, and 

environmental work plans were approved by the Armament, 

Munitions and Chemical Command (AMCCOM-Safety) and AMC-

Field Safety. The buildings were monitored with real­

time agent monitors (MINICAMS) to ensure that no agent 

vapors existed before, during, or followĵ ng sampling 

Chemical Process Related Rocky Mountain 
Activities 1-2 Arsenal 



operations. 

1.1.3 One-Ton Container Monitoring Operations 

The U.S. Army sampled 2,354 one-ton containers for 

chemical-agent vapors. Standard DOD procedures were 

utilized. Five hundred forty-seven containers exhibited 

either GB, HD, L, or VX agent-vapor concentrations inside 

the containers above the decontamination limits 

established by Federal regulations. 

Chemical Process Related Rocky Mountain 
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II. CHEMICAL AGENT PROGRAM HISTORY 

2.0 General 

Rocky Mountain Arsenal (RMA) was established in 1942 with 

the mission of manufacturing and assembling mustard 

(blistering agent) and incendiary munitions. During 

World War II, the Arsenal manufactured chemical and 

incendiary munitions until 1945 when it was placed in 

standby status. Portions of the Arsenal were then leased 

to private industry for the production of commercial 

pesticides and herbicides. The principal lessee was 

Shell Chemical Company which produced various commercial 

pesticides and herbicides until 1982. 

RMA was reactivated in 1950 during the Korean emergency 

to produce chemical and incendiary munitions. Also 

during this period between 1951 and 1953, the Nerve Agent 

Plant was constructed. GB (nerve agent) was manufactured 

from 1953 to 1957. Munitions were filled with GB agent 

from 1953 to 1969. 

In May 1969, the Department of the Army decided to 

dispose of certain chemical munitions which were obsolete 

and excess to the National Deterrent Stockpile. RMA 

initiated the destruction of mustard in October 1969 and 

completed the project in July 1974. The destruction of 

GB agent and munitions occurred between 1973 and 1976. 

Chemical Process Related Rocky Mountain 
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Various chemical agents were destroyed at RMA from 1972 

to 1985. After 1985, the Program Manager for Clean Up of 

RMA was established with environmental clean up as the 

only mission. 
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III. OBJECTIVES 

3.0 General 

The objectives of this action are to: 

• Sample chemical process equipment/piping and ancillary 

materials to determine decontamination status. 

• Decontaminate if chemical-agent vapors are found inside 

the piping/equipment above decontamination limits as 

established by Federal regulations. 

• Dismantle equipment/piping and ancillary materials in 

preparation for removal/disposal. 

Chemical Process Related Rocky Mountain 
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IV. ACTION ALTERNATIVES 

4.0 General 

Activities under this action will be performed in 

accordance with applicable regulations and requirements. 

Specific methods and procedures for these activities will 

be in accordance with AMC 385-131, Army regulations. 

The only alternative to these methods is no action. 

The no-action alternative consists of taking no action to 

sample, decontaminate, and dismantle chemical process 

equipment/piping and ancillary materials. The no-action 

alternative is not acceptable because it would make 

implementation of the final remedy more difficult and 

delay the possible reuse of the equipment/materials. 

Chemical Process Related Rocky Mountain 
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V. CHRONOLOGY OF EVENTS 

5.0 General 

The significant events leading to the proposed decision 

to sample, decontaminate, and dismantle chemical process 

piping/equipment and ancillary materials at RMA are 

listed below. 

Date Event 

1987 U.S. Army initiated the survey of former chemical 
process equipment/piping in North and South Plants 
at RMA. 

1988 U.S. Army completed the survey of chemical process 
piping/equipment sampling plan. 

1989 U.S. Army initiated sampling of piping/equipment 
in some buildings in the North and South Plants. 

1990 U.S. Army decontaminated piping/equipment in some 
buildings in the North Plants. 

1990 U.S. Army sampled 2,354 one-ton containers. 

Chemical Process Related Rocky Mountain 
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V I . SUMMARY OF THE IRA 

6.0 General 

Activities under this IRA will be performed in accordance 

with applicable regulations and requirements. Specific 

methods and procedures for these activities will be in 

accordance with U.S. Army regulations, AMCR-385-131. 

Implementation of the action to sample, decontaminate, 

and dismantle chemical process equipment/piping and other 

ancillary material is the preferred alternative for the 

following reasons: 

• Facilitate the final remedy for clean up of chemical 

process buildings and structures. 

• Verify decontamination status of chemical process 

piping/equipment and other ancillary materials. 

• Removal for reuse or disposal of chemical process 

equipment/piping and other ancillary materials. 

6.1 Sampling. Decontamination, and Dismantling of Chemical 

Process Piping and Equipment in the North and South 

Plants 

The scope for this operation will include: 

Chemical Process Related Rocky Mountain 
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• Sampling to determine the level of decontamination 

inside piping/equipment as identified in the sampling 

operations. 

• Decontamination of piping/equipment. 

• Dismantling of piping/equipment. 

Buildings covered are the following: 

South Plants 

• Buildings 537, 538, 413, 422, 512, 514, and 742A Which 

were used for mustard-agent operations during World War 

II and demilitarization during the 1970s. 

• Buildings 523 and 413 which were used for white 

phosphorus operations between 1943 through 1946. 

• Other-buildings not listed here will be part of this 

project and will be identified as specific work plans 

are prepared. 

• Storage Yard. 
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North Plants 

• Buildings 1501, 1503, 1506, 1601, 1601A, 1603, 1606, 

1611, and 1703 which were used for GB manufacturing, 

storage, and munitions filling. 

• Other buildings not listed here will be part of this 

project and will be identified as specific work plans 

are prepared. 

• Storage Yard. 

6.2 Building Descriptions 

6.2.1 General 

The North and South Plants in relation to other areas at 

RMA are shown in Figure 6.2-1. 

6.2.2 South Plants 

Building locations in the South Plants Area are shown in 

Figure 6.2-2. 

6.2.2.1 Building 537 

Building 537 was built in 1945. This building has been 

used for various chemical operations throughout the years 

and contains some equipment and piping. 

Chemical Process Related Rocky Mountain 
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Figure 6.2-1 
Location Mao - RMA 
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Figure 6.2-2 
Plot Plan - South Plants Area 
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6.2.2.2 Building 538 

This building was constructed in 1945. The building was 

designed to contain disposal equipment (material 

handling, crusher, and three furnaces) for 

decontaminating 55-gallon drums which were drained of 

mustard in Building 537. In subsequent years, the 

building furnaces were used to decontaminate metal parts 

generated by the demilitarization operations in Building 

537. In the 1970s, the furnaces were used to incinerate 

mustard. This building contains piping and equipment. 

6.2.2.3 Building 523 

The facility was previously used to load grenades with 

white phosphorus. This building contains some piping and 

equipment. 

6.2.2.4 Building 413 

This building contains storage tanks and piping and 

equipment used for white phosphorus operations. 

6.2.2.5 Building 422 

Building 422 is a two-story structure with single-story 

additions. The building was originally used to fill ton 

containers and 55-gallon drums with mustard. The 

building was leased by Julius Hyman & Company for 

manufacturing pesticides and contains some equipment and 

Chemical Process Related Rocky Mountain 
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p i p i n g . 

6.2.2.6 Building 512 

Building 512 was used with the Army's mustard 

distillation program for the filling of ton containers. 

Immediately following the conclusion of this program, the 

Army thoroughly decontaminated all piping and process 

equipment. In 1947, Building 512 was leased to Shell Oil 

Company for use in the manufacture of pesticides. There 

has been no use of this building since 1982. The 

building contains piping and equipment. 

6.2.2.7 Building 514 

Building 514 was used in the Army's mustard distillation 

program for the washing and distillation of mustard 

agent. Immediately following the conclusion of this 

program, the Army thoroughly decontaminated all piping 

and process equipment. In 1947, the building was leased 

to Julius Hyman & Company for use in the manufacture of 

pesticides. There has been no use of this building since 

1982. This building contains piping and equipment. 

6.2.2.8 Building 742A 

Building 742A contains piping and tanks used in the 

mustard filling program at RMA. 

Chemical Process Related Rocky Mountain 
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6.2.3 North Plants 

6.2.3.1 General 

Building locations in the North Plants Area are shown in 

Figure 6.2-3. 

6.2.3.2 Building 1501 

Building 1501 was constructed in 1951 - 1953 to produce 

agent GB. Production of agent GB ceased in 1957. The 

building was utilized in the mid-1970s to destroy agent 

GB from demilitarization operations. 

6.2.3.3 Building 1506 

This building contains GB storage tanks. Building 1506 

is a concrete structure, the majority of which is 

underground. Some transfer piping does exist in the 

building. 

6.2.3.4 Buildings 1601 and 1601A 

Buildings 1601 and 1601A were used to fill various 

munitions and ton containers with GB. The last filling 

operation in the building took place in 1969. Some 

equipment does exist in these buildings. 
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6.2.3.5 Buildings 1503/1603 

Buildings 1503/1603 are the scrubber system for the GB Q 

plant and are constructed partially underground with 

reinforced concrete floors and walls and a removable 

concrete slab roof. These facilities contain piping and Q 

equipment. 

6.2.3.6 Building 1606 O 

Building 1606 was used for bomb assembly and also the 

demilitarization of the bombs in 1973 - 1976. The 

building has been inactive since 1976. This building Q 

contains piping and equipment. 

6.2.3.7 Building 1703 Q 

Building 1703 was used for spray-dryer operations which 

supported the GB demilitarization program. This building 

contains piping and equipment. Q 

6.3 Ancillarv Materials 

6.3.1 Ton Container Sampling and Decontamination - General Q 

The ton containers were filled with either mustard (HD), 

Sarin (GB), Agent VX, Lewisite (L), or phosgene (CG). 

These containers were drained, chemically decontaminated, Q 

and some were thermally decontaminated. However, due to 

some records not being available, the Army will determine 

Chemical Process Related Rocky Mountain 
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the decontamination status of the containers. 

During the summer of 1990, 2,354 ton containers were 

sampled for the chemical agents GB, HD, and VX at levels 

established by Federal regulations and L at higher 

screening levels. 

6.3.2 Ton Containers - Proposed Work 

Ton containers will be decontaminated and sampled as 

necessary to ensure that they meet the decontamination 

limits established by Federal Regulations. 

6.3.3 Ancillarv Materials in Storage - Proposed Work 

Ancillary materials in storage will be sampled and 

decontaminated as necessary to meet decontamination 

limits established by Federal regulations. 

6.4 Health and Safety Plan 

Health and safety are an integral part of this work and 

are required under existing Army safety 

regulations/procedures. This plan will address all 

health and safety regulations deemed necessary to 

implement this program with minimum risks to operations 

personnel as well as the general public. 

As previously stated, these methods and procedures 

Chemical Process Related Rocky Mountain 
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regarding protection of the health and safety of 

personnel involved in these operations are proven by 

years of successful projects that have been completed at 

RMA. The Health and Safety Plan will be developed and 

included in the Implementation Plans for this program. 

6.5 Medical Examination 

All personnel assigned to perform sampling, 

decontamination, and dismantling operations will have a 

medical examination prior to working at RMA. This 

examination will include blood cholinesterase tests to 

establish a base line level and fitness to wear 

respiratory equipment and other personal protective 

clothing. 

6.6 Key Medical Personnel 

Key medical personnel necessary to support any 

emergencies will be the emergency medical technicians 

(EMTs) provided by the RMA Fire Department. The 

Fitzsimmons Army Medical Center (FAMC) will provide 

medical care for serious injuries or exposure to chemical 

agents. All assisting personnel at FAMC have been 

trained to attend to these emergencies. AMI Presbyterian 

Hospital in Aurora will be used for minor medical care 

when necessary. 
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6.7 Emergency Response Eguipment 

The RMA Fire Department will provide the emergency 

medical response equipment and personnel. 

Chemical Process Related Rocky Mountain 
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VII. INTERIM RESPONSE ACTION PROCESS 

7.0 General 

The activities proposed in this document are being 

coordinated pursuant to Section XXII of the FFA which 

explains the Interim Response Action (IRA) process. 

Section XXII establishes a specific IRA process to be 

conducted at RMA and a procedure for coordinating such 

actions. The IRA proposed in this document will follow 

these procedures. 
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VIII. APPLICABLE OR RELEVANT AND APPROPRIATE 
REOUIREMENTS (ARAR̂  FOR THE PROPOSED CHEMICAL 

PROCESS-RELATED ACTIVITIES IRA 

8.0 Ambient or Chemical-Specific ARARs 

Ambient or chemical-specific requirements set 

concentration limits or ranges in various environmental 

media for specific hazardous substances, pollutants, or 

contaminants. Such ARARs either set protective cleanup 

levels for the chemicals of concern in the designated 

media or indicate an appropriate level of discharge. 

The objectives of this activity are discussed elsewhere 

in this document. This activity will be implemented 

prior to the final remediation to be undertaken in the 

context of the On Post Operable Unit ROD. The media of 

concern is air and the chemical-specific requirements 

listed below apply to levels of the named compound which 

remain in the air after completion of the remedial 

activities related to this action. 

Any liquid or other waste material generated pursuant to 

this activity will be appropriately managed onsite and 

any disposal of such material will take place under a 

different program, not this IRA. 

Chemical-specific standards for these compounds were 

Chemical Process Related Rocky Mountain 
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developed pursuant to 50 USC § 1512 and the final 

standards listed below are based upon the final 

recommendations of the Center for Disease Control (CDC), 

U.S. Department of Health and Human Services (HHS), 

acting pursuant to the above cited statute, published at 

53 Fed. Reg. 8504 (March 15, 1988). These standards are 

for the worker population, since that is the only 

realistic population which could be exposed to 

concentrations of these compounds inside the buildings, 

and are based upon an 8-hour time weighted average (TWA). 

The TWA is the individual's average airborne exposure in 

any 8-hour work shift of a 40-hour work week, which shall 

not be exceeded. It is calculated to provide protection 

over an entire working lifetime. By reducing the levels 

of these compounds to those indicated below, ample 

protection will be provided to nonworker populations 

outside these buildings because such populations only 

exist at such a distance that no realistic potential risk 

of exposure will remain for such nonworker populations. 

The chemical-specific ARARs determined relevant and 

appropriate to apply in the context of this activity are: 

Compound ARAR Level Source 

GB* 
VX* 
HD** 
L*** 

0.0001 mg/m^ 
0.00001 mg/m' 
0.003 mg/m' 
0.003 mg/m' 

53 
53 
53 
53 

FR 8504 
FR 8504 
FR 8504 
FR 8504 
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* GB (Sarin) and VX, nerve agents 
** • Mustard, a blister agent 
*** Lewisite, a blister agent 

Further requirements related to permissible exposures are 

contained in AMC Regulation 385-131, see Attachment A. 

Pursuant to this regulation, no unprotected individual 

will be exposed to concentrations above the following 

limits, regardless of the 8-hour average: 

Compound Limit 

GB 0.2 mg/m' 
VX 0.4 mg/m' 
Mustard 0.003 mg/m' 

Soil 

There are no action-specific ARARs that pertain to the 

drilling or excavation of soil during the implementation 

of anticipated remedial actions. Although not an ARAR, 

removal of soil from areas where remedial actions are 

anticipated will be performed in accordance with the 

procedures set forth in the Task No. 32 Technical Plan -

Sampling Waste Handling (November 1987) and EPA's July 

12, 1985, memorandum entitled "EPA Region VIII Procedure 

for Handling of Materials from Drilling, Trench 

Excavation, and Decontamination During CERCLA RI/FS 

Operations at the Rocky Mountain Arsenal." All soils 

generated by excavation during the course of anticipated 

response action, either at surface or subsurface, will be 
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returned to the location from which they originated 

(i.e., last out, first in). 

8.1 Location-Specific ARARs 

Location-specific requirements set restrictions on 

activities depending on the characteristics of the site 

or the immediate environment and function similar to 

action-specific requirements. Alternative remedial 

actions may be restricted or precluded depending on the 

location or characteristics of the site and the 

requirements that apply to it. 

This activity will occur almost totally within former 

process buildings and has little, if any, potential to 

adversely affect the natural environment or wildlife in 

the area of the activity. 

Paragraph 44.2 of the FFA provides that "wildlife 

habitat(s) shall be preserved and managed as necessary to 

protect endangered species of wildlife to the extent 

required by the Endangered Species Act (16 U.S.C. 1531 et 

seg.), migratory birds to the extent required by the 

Migratory Bird Treaty Act (16 U.S.C. 703 et seq.). and 

bald eagles to the extent required by the Bald Eagle 

Protection Act, 16 U.S.C. 688 et seq." 
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While this provision is not an ARAR, the statutes cited 

therein are ARARs applicable to this activity and will be 

complied with. Coordination will be maintained with the 

U.S. Fish and Wildlife Service to ensure that no such 

adverse impact arises from implementation of this 

activity. 

The provisions of 40 CFR 6.302(a) and (b) regarding 

construction that would have an adverse impact on 

wetlands or be within a floodplain are considered 

relevant and appropriate to apply in the context of this 

activity. Based upon where this activity will take 

place, the Army believes that there will be no adverse 

impact on wetlands. However, individual work plans could 

include activities which may have impacts on wetlands. 

As work plans are developed, they will be reviewed to 

determine if a potential exists for adverse impacts on 

wetlands and, if such an adverse impact is considered 

probable, the regulatory provisions concerning activities 

affecting wetlands will be reviewed and activities 

conducted in accordance with appropriate guidance. 

Coordination will be maintained with the U.S. Fish and 

Wildlife Service to ensure that any such adverse impacts 

are avoided or mitigated. 
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The regulations at 40 CFR 230 were reviewed and 

determined not to be applicable within the context of 

this activity because no discharge of dredged or fill 

material into waters of the United States is 

contemplated. Because these regulations address only the 

disposal of such materials into waters of the United 

States, which is not contemplated, they are not 

considered to be relevant and appropriate to apply. 

* 

The regulations at 33 CFR 320-330 were reviewed and 

determined to be neither applicable nor relevant and 

appropriate because this activity does not involve any of 

the activities, or similar to the activities, intended to 

be controlled by these regulations as defined in 

33 CFR § 320.1(b). 

8.2 Action-Specific ARARs 

8.2.1 Description 

Performance, design, or other action-specific 

requirements set controls or restrictions on activities 

related to the management of hazardous substances, 

pollutants, or contaminants. These action-specific 

requirements may specify particular performance levels, 

actions, or technologies as well as specific levels (or a 

methodology for setting specific levels) for discharged 

or residual chemicals. 
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8.2.2 Worker Protection 

The provisions of AMC Regulation 385-131 are specifically 

applicable to workers involved in this activity because 

these provisions specifically address decontamination 

activities for the specific compounds which are addressed 

by this activity. The guidance contained in U.S. Army 

Environmental Hygiene Agency Technical Guides Number 169 

and Number 173 are also applicable to this activity. The 

regulations at 29 CFR 1910.120 are also applicable to 

this activity to the extent they are not inconsistent 

with the regulations cited above which specifically 

address activities related to decontamination activities 

for these specific compounds. 

8.2.3 General Organizational Activities 

The following performance, design, or other action-

specific State ARARs have been preliminary identified by 

the Army as applicable to organizational activities 

conducted pursuant to this activity: 

• Colorado Ambient Air Quality Standards, 5 CCR 1001-14, 

Air Quality Regulation A, Diesel-Powered Vehicle 

Emission Standards for Visible Pollutants. 

Chemical Process Related 
Activities 8-7 

Rocky Mountain 
Arsenal 



• Colorado Noise Abatement Statute, C.R.S. Section 25-12-

103. 

In substantive fulfillment of Colorado's Diesel-Powered 

Vehicle Emission Standards, no diesel motor vehicles 

associated with the activity shall be operated in a 

manner that will produce emissions in excess of those 

specified in these standards. 

The noise levels pertinent for construction activity 

provided in C.R.S. Section 25-12-103 will be attained in 

accordance with this applicable Colorado statute. 

8.2.4 Wetlands Implications 

Based upon the general area where this activity will be 

conducted, the Army does not believe that any wetlands 

could be adversely affected. However, until all related 

activities are fully designed and final siting decisions 

made, it cannot be definitively determined that no impact 

on wetlands will occur. If the final site selections 

i and/or design results in an impact on wetlands, the Army 

will review the regulatory provisions concerning wetlands 

impact and other appropriate guidance and will proceed in 

a manner consistent with those provisions. Coordination 

will be maintained with the U.S. Fish and Wildlife 

Service concerning any potential impacts on wetlands. 
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IX. RISK ASSESSMENT FOR 

CHEMICAL PROCESS RELATED ACTIVITIES 

INTERIM RESPONSE ACTION 

9.0 General 

The Environmental Protection Agency (EPA) and the 

U.S. Army have agreed to conduct an Interim 

Response Action (IRA) for chemical process related 

activities at the Rocky Mountain Arsenal (RMA). 

This IRA is intended to help make the 

implementation of the Record of Decision (ROD) 

easier by eliminating any chemical contamination 

issues. This document addresses risks associated 

with the chemical process related activities IRA. 

9.1 INTERIM RESPONSE ACTION SUMMARY 

This IRA consists of surveying existing chemical 

process piping/equipment at RMA to determine the 

levels of chemical decontamination, monitoring for 

the presence of chemicals, and decontaminating as 

required in order to facilitate reuse or removal of 

the equipment. 

Activities under this IRA are based on U.S. Army 

standing procedures and regulations. Requirements 

located in the numerous safety and technical 

Chemical Process Related Rocky Mountain 
Activities q_-̂  Arsenal 



manuals developed by the U.S. Army Material 

Command and Armament, Munitions and Chemical 

Command (AMCCOM) are the only comprehensive 

regulations regarding this type of military 

specific activity. 

The objectives of the IRA are to: 

Sample chemical process piping/equipment and 

ancillary materials to verify the 

decontamination status. 

Decontaminate if chemical vapors inside the 

piping/equipment are found to be above 

decontamination limits established by Federal 

regulations, and 

Dismantle piping/equipment in preparation for 

reuse or removal. 

9.2 RISK ASSESSMENT SUMMARY 
i 
1 

During 1989, the U.S. Army analyzed 182 sample 

points (piping/equipment systems) for the presence 

of the chemical agent GB. Extremely low levels of 

agent vapors were detected in forty-three (43) of 

these sample points. This confirms that piping and 

equipment had previously been decontaminated. 
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The worst-case scenario pertaining to this IRA 

would be the instantaneous release of a small 

quantity (6-10 oz) of decontaminating solution 

containing a very low concentration of agent vapor 

from the sample point that had the greatest 

analysis results during sampling operations: 1.64 x 

10"* mg/m'. This is an estimated amount released 

before team members could respond and contain the 

release. The computer model, CRDC-TR-87021 (D2PC) 

REV. FEB 88, "Personal Computer Program for 

Chemical Hazard Prediction" was used to determine 

the distance to zero health effects based on this 

amount. The computer program estimates the 

downwind hazard from the release of chemical agent. 

Hazard assessment is made in terms of accumulated 

dosage or peak concentration resulting from 

instantaneous, continuous, or varying release. 

Results are stated in terms of "Distance to No 

Effects" -A distance to where there would be no 

harmful effects to unprotected personnel in the 

immediate area if this amount of agent were to be 

released into the ambient environment. 

The parameters used in the model were the 
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following: 

AGENT - GB 

WIND SPEED - 3 to 4 miles per hour outside building 

TEMPERATURE - 70 degrees Fahrenheit 

RELEASE - Instantaneous over 9 seconds 

Release into ambient air of the building 

AMOUNT OF RELEASE 

1.64 X 10'* mg/m' 

(highest concentration detected 

during actual sampling 

operations at RMA) 

"DISTANCE TO NO EFFECTS" 

less than 1 meter 

1.64 mg/m' 2 meters 

(10,000 times higher than highest* 

concentration detected during 

sampling operations) 

16.40 mg/m' 6 meters 

(100,000 times higher than* 

highest concentration detected 

during sampling operations) 

28,300 mg (approx l oz neat agent)* 208 meters 

(17,000 times higher than 

highest concentration detected 
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during sampling operations) 

* Note: this example used only for comparison. 

* Note: There is NO neat agent at RMA. 

Based on the actual sampling results, no health 

risks are expected in the performance of the 

chemical process related IRA for project workers, 

on-post employees, or the off-post population. 

Engineering controls, as specified in the standing 

operation procedures, will be utilized to guard 

against the release of any agent vapor into the 

atmosphere. 

In a typical operation involving sampling, 

decontamination or dismantling of equipment for 

chemical agent, the following health and safety 

guidelines would apply: 

Training: One of the keys to the safe completion 

of this IRA will be training in the knowledge of 

the hazards associated with the agents; measures to 

control exposures; emergency procedures and first 

aid; and medical monitoring of sampling personnel. 

Personal Protective Equipment fPPE): Personnel 
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involved in sampling, decontamination and 

dismantling operations will wear Protective 

Clothing and Equipment consisting of respirators, 

gloves, boots, hoods, protective coverall suits, 

aprons, and under garments. 

Monitoring: Work areas will be monitored before, 

during, and after all sampling, decontamination, 

and dismantling operations using realtime 

continuous air monitors. 

Vapor Control: Ambient air around sampling points 

will be exhausted through activated carbon filters 

to contain any release of vapors. 

Job Safety Analvsis fJSA): JSAs will be conducted 

for all sampling, decontamination, and dismantling 

operations to ensure that potential hazards are 

identified and controlled. 
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X. COMMENTS AND RESPONSES 

10.0 General 

The following are the responses to comments from the 

parties. 
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Shell Oil Company 
c/o Holme Roberts & Owen 

Suite 4100 

1700 Lincoln 

Denver. CO 80203 

June 6, 1991 

Mr. Kevin T. Blose 
Office of the Program Manager 

for Rocky Mountain Arsenal 
ATTN: AMXRM-E 
Rocky Mountain Arsenal, Bldg. Ill 
Commerce City, CO 80022-2180 

Dear Kevin: 

We have reviewed your proposed draft document for "Chemical . 
Process Related Activities at RMA." We apologize for sending 
our comments later than your requested date; since the 
Townhall meeting at RMA was not scheduled in the anticipated 
May time frame, and actual field work timing is not estimated, 
our comments should be still useful to the Army. 

Our key understandings are that: 

(A) The activities described are a continuation of the overall 
decontamination work by TVA which was begun some time ago 
in the North Plants and the ton container yard for Army-: 
specific compounds, and 

(B) The Army, as Lead Agency, has chosen, as a matter of 
consistency and in the spirit of increased communications 
to the Organizations, to utilize mechanisms similar to 
those of the FFA to convey appropriate information oh this 
Army-only action for review and comment. 

Some portions of the document could, if taken out of context, 
result in conclusions not intended. Suggest minor rewording 
of sections 1.0 and 9.0 to clarify these points. 

Specific comments are as follows: 

1. The buildings list in section 6 of the document includes 
some which are listed as Shell Only in the Settlement 
Agreement. Recommend verifying these, and Army/Shell 
discussions as appropriate. 
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Mr. Kevin T. Blose 
June 6, 1991 
Page Two 

2. Recommend that pages 4-1 and 6-1 have specific references, 
instead of "...US Army, DDESB, and DOD regulations." A 
substantial portion of the material sent to the 
Organizations regarding the previous TVA work could also 
be specifically referenced. 

3. The phrase "Other buildings not listed here..." is used a 
number of times. Suggest updating the list to include all 
buildings intended to be addressed with these regulations 
and related procedures. Buildings and equipment to be 
addressed with different regulations and procedures would 
be better handled with another document. 

4. The references to Shell on pages 6-5 and 6-6 should be to 
Julius Hyman & Company. 

Please contact me if there are any questions. 

Sincerely, 

2^^^g^^0^ 
George Roe 
Technical Manager 
Denver Site Project 

GER:dls 

cc: Maj. John Fomous 
Gerald Barbieri 
Robert Duprey 
Connally Mears 
Bill Clemmens 
David Shelton 
Jeff Edson 
Victoria Peters 
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RESPONSES TO COMMENTS SUBMITTED BY SHELL OIL COMPANY 

ON THE DRAFT DECISION DOCUMENT FOR CHEMICAL 

PROCESS-RELATED ACTIVITIES AT ROCKY MOUNTAIN ARSENAL 

JUNE 1991 

1. Page 1. last paragraph. 

The buildings listed in section 6 of the document includes 

some which are listed as Shell Only in the Settlement 

Agreement. Recommend verifying these, and Army/Shell 

discussions as appropriate. 

Response: The verification of the type of former chemical 

process-related activities by building is part of this action. 

The buildings that were multi-use, specifically chemical agent 

and/or pesticides use required proper identification in order to 

proceed with the step-by-step clean up procedures related to the 

former use. 

2. Page 2. second paragraph. 

Recommend that pages 4-1 and 6-1 have specific references, 

instead of "U.S. Army, DDESB, and DOD regulations." A 

substantial portion of the material sent to the organizations 

regarding the previous TVA work could also be specifically 

referenced. 

Response: U.S. Army Regulation AMCR 385-131 is the specific 

regulation. 
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3. Page 2. third paragraph. 

The phrase "Other buildings not listed here..." is used a 

number of times. Suggest updating the list to include all 

buildings intended to be addressed with these regulations and 

related procedures. Buildings and equipment to be addressed 

with different regulations and procedures would be better 

handled with another document. 

Response: This action is to determine the buildings that were of 

multi-use (chemical agent/pesticide), in order to proceed with » 

proper clean-up procedures. The Implementation Plan will address 

the regulations and procedures to be used in their clean up. 

4. Page 2. third paragraph 

The references to Shell on pages 6-5 and 6-6 should be to 

Julius Hyman & Company. 

Response: The references on pages 6-5 and 6-6 will be corrected 

as necessary, regarding reference to Shell Company. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION VIO 
999 1 Sth STREET - SUITE 500 

DENVER, COLORADO 80202-2405 O 

MAY 2 I 199! 

O 
Ref: 8HWM-FF 

Kevin Blose, Chairman 
RMA Committee 
ATTN: AMXMR-PM 
Rocky Mountain Arsenal O 
Commerce City, Colorado 80022-2180 

Re: Rocky Mountain Arsenal (RMA) 
Proposed Chemical Agent Process-
Related Interim Response Action, O 
April 1991. 

Dear Mr. Blose: 

We have the enclosed comments on the Army's proposal for an 
Interim Response Action (IRA) to address chemical agent O 
contamination, prior to the Onpost Record of Decision (ROD). 
Generally, EPA continues to assert that Part 22 of the Federal 
Facility Agreement (FFA) is the authority for the proposed 
action. Contrary to the Army's quotation on page 9-1 of the 
above referenced document, a general purpose of the FFA is to 
"establish a procedural framework to implement appropriate O 
response actions at the site...". That procedural framework for 
pre-ROD actions is the IRA process in Part 22 of the FFA. 
Therefore, EPA is treating the above referenced document as an 
IRA proposal under Section 22.16 of the FFA, a Draft Alternatives 
Assessment under Section 22.6 of the FFA, and a Proposed IRA 
Decision Document under Section 22.8 of the FFA and is reviewing O 
and commenting on the document accordingly. 

Our comments on Decontamination of Agent Lines and Equipment 
at the North Plants (GB), April 1991, and One Ton Container 
Monitoring at RMA, April 1991, will follow. Our contacts on this 
matter are Mr. John Barth at (303) 294-7531 for legal issues or O 
Ms. Linda Jacobson at (303) 294-7093 on technical issues. 

Sincerely, 

/wSu>iA> O 

Connally ^ . Mears 
EPA Coordinator for RMA Cleanup 
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\̂  Enclosure 

cc: Glenn Tucker, ATSDR 
Gerald Barbieri, RMA 
Major John Fomous 
Brad Bridgewater, DOJ' 
David Shelton, CDH 

O Jeff Edson, CDH 
Vicky Peters, CAGO 
Janet Yanowitz, Geotrans 
Bill McKinney, Shell 
George Roe, She11 

' Steve Killworth, Shell 

O 

O 

O 

O 
I • 

0" 
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CC'!ME>fT3 ON THE ARMY AGZl'iT CC.VTAMI*VATIC.V UITE^.Z'A 
?.Z'ScZ-\lSZ .i.CTICri (Pr.GPCSZD CHEMIC.-.L PRCCZSS-RELATED 

.ACTIVITIES) APRIL 1991 

G-gn.aral CcT .ng r . c s : 

i . This action is a CERCLA regulated action and meets the 
requi.re.'nents or 22.16. These actions are being caken crier to 
the ROO, and accordingly Part 22 of the FFA on Interim'.Response '• 
Actions, is the authority for this action. 

2. This process must ensu. a full public reviev, as per -he ~~.-. 
for all IRAs. 

3. We have the following understandings: a) disposal options ^ 
are not part of "this phase of the IRA." b) this phase dees ncz 
deal with the outside of the equipment, which will have to be 
addressed in a later IRA phase before disposal can be considared. 
c) the buildings will not be disturbed in any equipment remcvaJ. 
(tha piping will ce decontaminated and dismantled without 
disturbing the agent contamination (such as mustard) that may be ^ 
present in the building walls) . 

4. Precautions need to be specified in the Implementation 
Document to avoid recontamination cf the insides of the 
equipment; this is especially true for any equipment that is "r \~ 
be disnantled. EP.A expects to ĉs notified of a schedule for 
activities in an I.-nple.mentation Dccu.T.ent, as required by PPA 

5. The South Plants residuals fron the deconta.minaticn process 
need to be managed separately, si.-.ce they might have pesticide Q 
contamination, too. 

6. E??-. understands'that there vii:. be no dismantling of a.-.y 
equipment that had .-aLxed Army/She 11 use, due'To potential 
pesticide contamination, too. This definition of mixed use 
should be applied by building, r.ot cy equipment piece. Q 

7. The Army needs to establis.-. .-.?..-.?.s for soil excavation a.'-.d 
discuss the application of RCRA =ucstantive standards to these 
activities. 

8. EPA requests a tour of tha cuildi.-gs and storage yards . . " o 
subject to this remedial action or-. :r to the public meeti.-;g. 

Specific Com.r.ents; 

1. Page 6-i, dismantling of. pipi.-.? aquip.ment, please stata t.'̂.e 
planned "reuse or disposal cf or.r:-io2l process equipment/pipi.-.?." '0 
Do you propose that these decor.ti.-.ir.ated, dismantled .materials be 
retained within the Ar.mv or sci- ".: :-"5i''e parties (after 
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O another phase of the IRA)? Where will the materials be stcreci i.-
the interim? Due to the potential for windblown contamination zz. 
deposit vi-hi.i these materials if stored in the open, E?.̂  
reco.mma.̂ .ds the materials be stored in such a way as to avoid sucr. 
recontamination. 

0 2. Pace 5-2, please expand the te-xt to explain the state.rie.'̂ t : 
'• other buildings not listed here will be part of this project a.-.d 
will be identified as specific work plans are prepared." 

2. Page 6-9, please e.xpand the text to discuss the ancillary 
materials in storage that will be sampled and decontaminated as 

O part of this program. Further, please provide a map identifyi.-.:: 
the locations of the storage yards in the North Plants and Scut.-. 
Plants where these materials are located. 

4. Page 10-1, please identify now ths waste material generated 
frcm these activities will be characterized. If identified as 

C hazardous, it must be managed in substantive compliance with RC?.A 
requirements for the handling and storage of hazardous waste. 

5. Pages 10-1 and 4-1. On page 4-1, the text states that these 
activities will be conducted in accordance with the U.S. Army, 
Department of Defense Explosive Safety Board, and Oepartment of 

-̂  Defense regulations. As such, these regulations, or pertinent 
portions of these regulations, should be identified and included 
in the AR.ARs portion qf this IRA proposal. 

6. Pace 10-2, please pre.sent for party and public review the 
downwind hazard caiculation which has been conducted for the 
v,-crse case scenario which served as the basis for the state.ments 
that "no realistic potential risk of exposure will re.main for 
such nonworker populations" and that there is "little, if any, 
potential to adversely affect the natural environment or wildliia 
in the area of the activity." 

7. Please provide us with a schedule of the planned dates for 
this activity and a list of documents and planned release dates 
and review periods for this IRA. 

8. Page 10-1, the text needs to add reference to Section 22.!-; 
of the FFA, which allows parties to invoke dispute resolution at 
any time during implementation of the IRA. 

9. For non-agent contamination present in these areas, wcr/.ers 
must bs properly trained and protected, especially for wor.k in 
the South Plants areas. Further, the text needs to be expanded 
to address the screening and management of nonagent contaminatic-
during soils excavation in these areas. 
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RESPONSES TO COMMENTS SUBMITTED BY THE UNITED STATES 

ENVIRONMENTAL PROTECTION AGENCY, REGION VII 

ON THE DRAFT DECISION DOCUMENT FOR CHEMICAL 

PROCESS-RELATED ACTIVITIES AT ROCKY MOUNTAIN ARSENAL 

MAY 1991 

1. Page 3. first paragraph. 

This action is a CERCLA regulated action and meets the 

requirements of 22.16. These actions are being taken prior to 

the ROD, and accordingly Part 22 of the FFA on Interim 

Response Actions, is the authority for this action. 

Response: The Army agrees that this action should be an interim 

response action pursuant to Section XXII of the FFA. 

2. Page 3, second paragraph 

This proceiss must ensure full public review, as per the FFA 

for all IRAs. 

Response: The Army agrees that this IRA should have full public 

review in accordance with Section XXII of the FFA. 

3. Page 3, third paragraph 

We have the following understandings: a) disposal options are 

not part of "this phase of the IRA." b) this phase does not 

deal with the outside of the equipment, which will have to be 

addressed in a later IRA phase before disposal can be 

considered, c) the buildings will not be disturbed in any 

equipment removal (the piping will be decontaminated and 
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dismantled without disturbing the agent contamination (such as 

mustard) that may be present in the building walls). 

Response: Reference (b) - This action deals with the decon of 

equipment/materials, both internally and externally. However, it 

is obvious that the majority of contamination is internal in 

systems that are in most cases sealed and/or shielded from the 

open atmosphere. Also, any equipment/materials that were 

contaminated externally were deconned in order to continue 

operations using the equipment. Based upon this rationale, the 

possibility of external contamination is probably less likely than 

residual internal contamination. In summary, this action is to be 

able to dismantle this equipment for subsequent removal/disposal. 

Your understanding as written comments a and c are correct. 

4. Page 3. fourth paragraph 

Precautions need to be specified in the Implementation 

Document to avoid recontamination of the insides of the 

equipment; this is especially true for any equipment that is 

to be dismantled. EPA expects to be notified of a schedule 

for activities in an Implementation Document, as required by 

FFA 22.13. 

Response: The Implementation Document(s) shall address the 

problem of recontamination of the insides of the equipment that is 

removed. It should be noted that removal and dismantling of the 

process equipment precludes their use, which in essence prohibits 

the type of chemical contamination they experienced when intact. 

The schedule of activities will be in the Implementation 
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Document(s). 

5. Page 3. fifth paragraph 

The South Plants residuals from the decontamination process 

need to be managed separately, since they might have pesticide 

contamination, too. 

Response: The South Plants residuals from a decontamination 

process will be managed separately, based upon the type of 

contamination present. 

6. Page 3. sixth paragraph 

EPA understands that there will be no dismantling of any 

equipment that had mixed Army/Shell use, due to potential 

pesticide contamination, too. This definition of mixed use 

should be applied by building, not by equipment piece. 

Response: Dismantling of the equipment will be performed after 

all contamination is eliminated. 

7. Page 3. seventh paragraph 

The Army needs to establish ARARs for soil excavation and 

discuss the application of RCRA substantive standards to these 

activities. 

Response: The Army has reviewed the IRA for any soil excavation 

standards which would be considered as ARARs. The text has been 

amended appropriately. 

8. Page 3. eighth paragraph 

EPA requests a tour of the buildings and storage yards subject 
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to this remedial action prior to the public meeting. 

Response: The tour of the buildings was completed 21 May 91 for 

personnel from the EPA and State of Colorado. 

9. Page 3, ninth paragraph 

Page 6-1, dismantling of piping/equipment, please state the 

planned "reuse or disposal of chemical process 

equipment/piping." Do you propose that these decontaminated, 

dismantled materials be retained within the Army or sold to 

outside parties (after another phase of the IRA)? Where will 

the materials be stored in the interim? Due to the potential 

for windblown contamination to deposit within these materials 

if stored in the open, EPA recommends the materials be stored 

in such a way as to avoid such recontamination. 

Response: Page 6-1 - Final disposal of the chemical process 

related equipment/piping will be determined at another phase of 

the IRA. Any materials stored in the open will be stored to avoid 

the potential of wind-blown contamination. 

10. Page 4. second paragraph 

Page 6-2, please expand the text to explain the statement: 

"other buildings not listed here will be part of this project 

and will be identified as specific work plant are prepared." 

Response: Page 6-2 - The term "other buildings not listed here 

will be a part of this project and will be identified in specific 

work plans," etc. The method to determine the buildings to be 

included will be done by the document search on building use from 
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construction to the present time. This information will also 

determine the chemical(s) used. 

11. Page 4, third paragraph 

Page 6-9, please expand the text to discuss the ancillary 

materials in storage that will be sampled and decontaminated 

as part of this program. Further, please provide a map 

identifying the locations of the storage yards in the North 

Plants and South Plants where these materials are located. 

Response: Page 6-9 - The ancillary materials in storage will also 

be determined by a document search of their former use and types 

of chemicals/compounds involved. The map(s) will be revised to 

show the storage yards in the North and South Plants areas. 

12. Page 4, fourth paragraph 

Page 10-1, please identify how the waste material generated 

from these activities will be characterized. If identified as 

hazardous, it must be managed in substantive compliance with 

RCRA requirements for the handling and storage of hazardous 

waste. 

Response: Page 10-1 - The waste material(s) from these activities 

will be characterized to determine the hazard, if any, and managed 

as required by RCRA. 

13. Page 4, fifth paragraph 

Pages 10-1 and 4-1. On page 4-1, the text states that these 

activities will be conducted in accordance with the U.S. 

Army, Department of Defense Explosive Safety Board, and 
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Department of Defense regulations. As such, these 

regulations, or pertinent portions of these regulations, 

should be identified and included in the ARARs portion of this 

IRA proposal. 

Response: U.S. Army regulation AMCR-385-131 will be utilized and 

is included in this document as Attachment A. 

14. Page 4. sixth paragraph 

Page 10-2, please present for party and public review the 

downwind hazard cePlculation which has been conducted for the 

worse case scenario which served as the basis for the 

statements that "no realistic potential risk of exposure will 

remain for such nonworker populations" and that there is 

"little, if any, potential to adversely affect the natural 

environment or wildlife in the area of the activity." 

Response: The Risk Assessment for this IRA is included in this 

document, see Section 9. 

15. Page 4. seventh paragraph 

Please provide us with a schedule of the planned dates for 

this activity and a list of documents and planned release 

dates and review periods for this IRA. 

Response: The schedule of the planned dates for this activity and 

list of documents will be provided in the Draft Implementation 

Document. 

16. Page 4. eighth paragraph 

Page 10-1, the text needs to add reference to Section 22.14 of 

the FFA, which allows parties to invoke dispute resolution at 
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any time during implementation of the IRA. 

Response: The text has been amended appropriately. 

17. Page 4. ninth paragraph 

For non-agent contamination present in these areas, workers 

must be properly trained and protected, especially for work in 

the South Plants areas. Further, the text needs to be 

expanded to address the screening and management of nonagent 

contamination during soils .excavation in these areas. 

Response: Workers will be trained and protected for the expected 

types of contamination. This information will be in the 

Implementation Document(s). 
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{J î»Mfi»M A c t i v i t i a a a t Rooky H6untaln Araanal . 

m^mnmt^ B * ^ Mr. Blosa 

„^ „_. Attached ara tha stata coBBianta for tb» abova roferanead 
mmim "" doouaant. 

|5!,w'SSr"*'**'***̂ fiu« to tha pauolty o t infpnaation oontainad in tho docunant, 
r^^uaatfCKim providing naanlngtul lubatantiva coBaentB Has been aonetfhat 
(itDMJiM difficult. Futura work plans pertinant to thcce activitiaa nuat 

b« of suffioiant detail to allow tha partios to obtain a oiaarar 
underatanding of tha vark to ba eonductad. 

Tllio doeuKiont appaara to contain no Slndlnga to aupport a 
oonoluaion tnat tb* proposed ohaaloal agant daeontaninntion 
acLlvltlaa ahould ba senduotad aa a CSRCLA ramoval ootlcnf 
tharefora, all propoaad aotivitlea suat ba eenduotad aa a CX&CLA 
renadial aotion, pursuant to oaetion 131 ana 40 cfR 300.430. zn 
tha altarnatlva, all rantdlal aotlvltlas muat ba ooaduotod in 
full procedural aa wall ao aubatantlva eoaplianee vicn all State 
and fodaral lav. 

Tha preocsa balag felloved by tbasa remedial autlvitiaa ia 
oonfuaing. Pleaaa olacify the follavlngt 

3) Vfbatbar Uila doounant i» bo aavva aa an EPA 
daeialon doouaant; 

2} Nlian will the publ is oonaant pariod axpiro? 

3) whon will B public aaatlng ba haid rognrding 
thaaa activitiaa? 

The partlaa oust hava tha opportunity to aubnit additional 
oenaanta baaad upon iaauas raised at tha publio meeting. 

052291 
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Mr. Xavin Bloaa 
fiooJey Mountain Araena) 
Kay 22, I9»i 

Page Ho. 2 

If you hava any qucstlena regarding thaaa oenaanta, feel fraa to 
contaat aa or Ruaa Allen to diaouss than. 

Slnceraiy, Slnceraiy, _ 

L f ^ ^ t t sdaon 
'Pl̂ '̂ Wtt Projaet Manager 
[} Haaardeua Hatarlala and 

vtaatft Ranagesant Division 

Bnoloaure 

oot Vicky Paters, XXG 
Bradley Bridgewater, sag. 
Bill Clesaane, Seq. 
George Koe 
Edvard J. Meerath, Sag. 
connally Meara, SPA 
John Poneua 
Janet Yanovlti 

052291 
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STATE COMMENTS ON THE PROPOSED CHEMICAL PROCESS-RELATED 
ACTIVITIES AT ROCKY MOUNTAIN ARSENAL, APRIL 1991 

GENERAL COMMENTS 

1. As explained by the State on numerous occasions, CERCLA 
response activities must either be removals pursuant to 40 C.F.R. 
300.415 of the National Contingency Plan (NCP) or remedial 
actions pursuant to 40 C.F.R. 300.430. The factors to consider 
in deciding whether a removal is appropriate are listed in 40 
C.F.R. 300.415. The "Proposed Chemical Process-Related Activi­
ties" document (the document) contains no findings supporting a 
conclusion that chemical agent decontamination should be con­
ducted as a removal; therefore, the proposed activities must be 
conducted as a remedial action in compliance with S 121 of CERCLA 
and 40 C.F.R. 300.430. It is not clear that such is the case. 
For example, the NC? states that "[d]uring the development and 
analysis of alternatives, the risks associated with potential 
alternatives, both during implementation and following completion 
of remedial action, are assessed..." 35 Fed. Reg. 8665, 8712 
(March B, 1990). The document does not contain a risk assess­
ment, nor does it discuss the nine criteria for evaluation as 
required by 40 C.F.R. 300.430(e)(9)(iii). 

In the alternative, all remedial activities must be conducted in 
full procedural as well as substantive compliance with ail other 
State*and federal law. 

2. These coitments do not reflect our review of the TVA One Ton 
Csntai.ier Monitoring Report and t.'-.e Decontamination of Agent 
Lines and Equipment at North Plants .Report which we received on 
May 21, 1991. Information gleaned from those documents may 
result in additional comments. These comments are also being 
submitted prior to the public mee::ng, which is scheduled for .May 
30, 1991, and therefore do not include issues which may be raised 
by the public. The State, therefore, reserves its right to 
submit additional comments on tnis document. 

SPECIFIC COMMENTS 

1. Page l-l, sec. 1.1.1, Sar.t---o Operations. It is stated 
that "there were no lost-time acc.-snts." Please explain whether 
there were any accidents at all, and if so, describe them. 

2. Page 1-2, sec. 1.1.2, Deccnri.-inarion Operations. In 
describing decontamination operaiicns -mch occurred during 1990, 
it is again stated "there were no .oo:-iime accidents." This 
description neglects to mention tne e.rposure of four workers to 
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O 
caustic solution during decontamination procedures at the North 
Plants, July 2, 1990. This exposure resulted in the transporta­
tion of workers to a local hospital for examination and treat­
ment. 

3. Page 3-1, sec. 3.0, General. The location of the O 
piping/equipment should be included in this section. 

4. Page 6-1, sec. 6.0, General. A schedule should be included 
for the work to be conducted under this program. 

5. Page 6-2, sec. 6.1, Sampling, Decontamination, and Disman- ^ 
tlinq of Chemical Process Piping and Equipment in the North and 
South Plants. The document refers to specific work plans which 
will be prepared and which will include any additional identified 
buildings. The document must clarify that these workplans will 
be submitted to the parties for review and comment. Such review Q 
and comment is essential given the paucity of information con­
tained in this document. 

6. Page 6-9, sec. 6.3.1/ Ton Container Sampling and Decontami­
nation — General. The text states that during the summer of 
1990, containers were sampled for certain chemical agents at o 
levels established by federal regulations, and Lewisite at higher 
screening levela. It is not clear from the text why Lewisite was 
sampled at higher screening levels. Are there levels for 
Lewisite established by federal regulations? 

7. Page 6-9, sec. 6.3.2, Ton Containers Proposed Work. The O 
decontamination limits for eacn agenc should be included and the 
applicable federal regulations cited. It is not clear whether 
these are the same limits chat are listed in the chemical-
specific ARARs section. If not, they should be added to that 
section. , 

a. Page 6-9, sec. 6.3.3, Ancillarv Materials in Storage-
Proposed Work. The applicable federal regulations should be 
cited here and in section 10.0. 

9. Page 7-1, sec. 7.0, General. The Health and Safety Plan ^̂  
must also address emergency evacuation procedure for workers and 
other RMA personnel. An air monitoring prograun to ensure worker, 
RMA personnel, and public safety should also be addressed in the 
Health and Safety Plan. The plan should be transmitted to the 
parties for review and comment prior to implementation. The plan 
must consider potential exposures to pesticides as well as chemi- -Q 
cal agents since, according to this documentr some of these 
buildings have been used for pesticide manufacturing. 
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10. Page 8-2, sec. 8.1, Key .Medical Personnel. To ensure 
worker safety, the field crew workers should, at all times, be 
accompanied by a certified industrial hygienist. Also, 
Fitzsimons Army Medical Center (FAMC) should be contacted daily 
to alert them regarding RMA chemical agent decontamination ooer­
ations. *^ 

11. Page 8-1, sec. 8.2, Emergency Response Equipment. An emer­
gency response notification plan to ensure the safety of workers 
RMA personnel, and the public, must also be in place. This plan' 
would comprise a part of the emergency response capabilities of 
this program. 

12. Page 9-1, sees. 9.0 and 9.1, Introduction and Intended Pro-
cess. See General Comment 1. 

13. Page 9-2, sec. 9.1, Intended Procesa. Draft workplans are 
normally subjected to a 30-day comment. No justification for the 
shortened comment period is given. Therefore, the text should be 
modified to provide for a 30-da^ cojnment period. 

14. Page 10-1, sec. 10.0, Ambient or Chemical-Soecific ARARs. 
It is stated that "any liquid or other waste material generated 
pursuant to this activity will be appropriately managed on-site." 
Section 262.11 of the state regulations promulgated pursuant to 
the Colorado Hazardous Waste Management Act, requires a generator 
of solid waste to make a hazardous waste determination; there­
fore, any waste generated as a result of this activity must be 
characterized pursuant to Section 262.11 of the state regula­
tions, and subsequently managed in accordance with those same 
regulations. If the decontamination liquid has a pH greater Chan 
12.5, it will be considered hazardous waste pursuant to 6 CCl, 
261.22. 

• 

15. Page 10-2, sec. 10.0, Axr.bient or Chemical-Specific ARARs. 
On page 6-5, the Army refers to white phosphorus operations which 
occurred in buildings to be deconta.minated as part of this 
action. No decontamination level is given for this chemical in 
the ARAR section. If the Army has a decontamination level for 
this chemical it should be included in this section. 

16. Page 10-2, sec. 10.0, Ambient or Chemical-Soecific ARARs. 
The text states that "(b)y reducing the levels of these (chemical 
agent) compounds to those indicated below, ample protection will 
be provided to non-worker populations outside these buildings 
because such populations only exist at such a distance that no 
realistic potential risk of exposure will remain for such non-
worker populations." Wĥ t:̂  is the quantitative basis for this 
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RESPONSES TO COMMENTS SUBMITTED BY THE COLORADO 

DEPARTMENT OF HEALTH 

ON THE DRAFT DECISION DOCUMENT FOR CHEMICAL 

PROCESS-RELATED ACTIVITIES AT ROCKY MOUNTAIN ARSENAL 

MAY 1991 

1. Cover letter 

Response: As noted in earlier correspondence, the Army is 

treating this action as an interim response action. The document 

reviewed by the State which generated these coinments was, in 

essence, the IRA Proposed Decision Document. The implementation 

plans, which were originally called work plans, will provide the 

necessary detail regarding the IRA. The revised schedule is 

included in the Draft Final Decision Document. The public meeting 

was held on July 16, 1991. The public comment period ended 

August 15, 1991. 

2. Page 4, first paragraph 

As explained by the State on numerous occasions, CERCLA 

response activities must be either be removals pursuant to 40 

C.F.R. 300.415 of the National Contingency Plant (NCP) or 

remedial actions pursuant to 40 C.F.R. 300.430. The factors 

to consider in deciding whether a removal is appropriate are 

listed in 40 C.F.R. 300.415. The "Proposed Chemical Process-

Related Activities" document (the document) contains no 

finding supporting a conclusion that chemical agent 

decontamination should be conducted as a removal; therefore. 

Chemical Process Related 
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the proposed activities must be conducted as a remedial action 

in compliance with § 121 of CERCLA and 40 C.F.R. 300.430. It 

is not clear that such is the case. For example, the NCP 

states that "{d}uring the development and analysis of 

alternatives, the risks associated with potential 

alternatives, both during implementation and following 

completion of remedial action, are assessed..." 55 Fed. Reg. 

8666, 8712 (March 8, 1990). The document does not contain a 

risk assessment, nor does it discuss the nine criteria for 

evaluation as required by 40 C.F.R. 300.430 (e) (9)(iii). 

In the alternative, all remedial activities must be conducted 

in full procedural as well as substantive compliance with all 

other State and federal law. 

Response: See response to the cover letter. The risk assessment 

is included in the Final Draft Decision Document. 

3. Page 4, third paragraph 

These comments do not reflect our review of the TVA One Ton 

Container Monitoring Report and the Decontamination of Agent 

Lines and Equipment at North Plants Report which we received 

on May 21, 1991. Information gleaned from those documents may 

result in additional comments. These comments are also being 

submitted prior to the public meeting, which is scheduled for 

May 30, 1991, and therefore do not include issues which may be 

raised by the public. The State, therefore, reserves its 

Chemical Process Related Rocky Mountain 
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right to submit additional comments on this document. 

Response: Comment noted. 

5. Page 4. fourth paragraph 

Page 1-1, sec. l.l.l, Samtjling Operations. It is stated that 

"there were no lost-time accidents." Please explain whether 

there were any accidents at all, and if so, describe them. 

Response: Page 1-1. Section l.l.l Sampling Operations - The only 

accident was the 2 Jul 90 caustic incident with the four workers. 

This incident did not result in a lost-time accident. 

6. Page 4. fifth paragraph 

Page 1-2, sec. 1.1.2, Decontamination Operations. In 

describing decontamination operations which occurred during 

1990, it is again stated "there were no lost-time accidents." 

This description neglects to mention the exposure of four 

workers to caustic solution during decontamination procedures 

at the North Plants, July 2, 1990. This exposure resulted in 

the transportation of workers to a local hospital for 

examination and treatment. 

Response: Page 1-2. Section 1.1.2 Decon Operations - As stated in 

the above comment, the 2 Jul incident did not result in a lost-

time accident. 

7. Page 5. second paragraph 

Page 3-1, sec. 3.0, General. The location of the 

piping/equipment should be included in this section. 

Response: The location of the piping/equipment is to be included 

in the Specific Work Plans. 

Chemical Process Related Rocky Mountain 
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8. Page 5. third paragraph 

Page 6-1, sec. 6.0, General. A schedule should be included 

for the work to be conducted under this program. 

Response: Page 6-1. Section 6.0 General - A schedule will be 

provided for the work in the Implementation Documents. 

9. Page 5. fourth paragraph 

Page 6-2, sec. 6.1, Sampling. Decontamination, and 

Dismantling of Chemical Process Piping and Equipment 

in the North and South Plants. The document refers to 

specific work plans which will be prepared and which will 

include any additional identified buildings. The document 

must clarify that these workplans will be submitted to the 

parties for review and comment. Such review and comment is 

essential given the paucity of information contained in this 

document. 

Response: Page 6-2. Section 6.1 - The Implementation Documents 

will be submitted to the parties for review and comment. 

10. Page 5. fifth paragraph 

Page 6-9, sec. 6.3.1, Ton Container Sampling and 

Decontamination — General. The text states that during the 

summer of 1990, containers were sampled for certain chemical 

agents at levels established by federal regulations, and 

Lewisite at higher screening levels. It is not clear from the 

text why Lewisite was sampled at higher screening levels. Are 

there levels for Lewisite established by federal regulations? 

Chemical Process Related Rocky Mountain 
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Response: Page 6-9. Section 6.3.1 TC. etc. - Lewisite was sampled 

at the higher levels which was directed by the sensitivity of the 

detection kit (M-18). The ARAR level for Lewisite is .003 mg/m̂ , 

as shown on page 10-2 of the document (ref 53FR 8504). The 1990 

Ton Container Lewisite sampling was a preliminary screen, which 

will be followed by sampling at the ARAR level of .003 mg/m'. The 

Army is currently developing monitoring equipment to meet ARAR 

requirements. 

11. Page 5. sixth paragraph 

Page 6-9, sec. 6.3.2, Ton Containers Proposed Work. The 

decontamination limits for each agent should be included and 

the applicable federal regulations cited. It is not clear 

whether these are the same limits that are listed in the 

chemical-specific ARARs section. If not, they should be added 

to that section. 

Response: Page 6-9. Section 6.3.2 - The decontamination limits 

for the Ton Containers are on page 10-2 of the document. They are 

the ARARs and are referenced 53 FR 8504. 

12. Page 5. seventh paragraph 

Page 6-9, sec. 6.3.3, Ancillarv Materials in Storage-

Proposed Work. The applicable federal regulations should be 

cited here and in section 10.0. 

Response: The ancillary materials are to be sampled for the same 

agent(s) as indicated in the ARARs, page 10-2, and same Federal 

regulations. 
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13. Page 5. eighth paragraph 

Page 7-1, sec. 7.0, General. The Health and Safety Plan must 

also address emergency evacuation procedure for workers and 

other RMA personnel. An air monitoring program to ensure 

worker, RMA personnel, and public safety should also be 

addressed in the Health and Safety Plan. The plan should be 

transmitted to the parties for review.and comment prior to 

implementation. The plan must consider potential exposures to 

pesticides as well as chemical agents since, according to this 

document, some f these buildings have been used for pesticide 

manufacturing. 

Response: Page 7-1. Section 7.0 General - The Health and Safety 

Plan will encompass all your concerns as stated in this comment. 

As referenced in Section 7.0, second paragraph, the "Health and 

Safety Plan will be developed and included in the Specific Work 

Plans this program." 

14. Page 6. first paragraph 

Page 8-2, sec. 8.1, Key Medical Personnel. To ensure worker 

safety, the field crew workers should, at all times, be 

accompanied by a certif iiad industrial hygienist. Also, 

Fitzsimmons Army Medical Center (FAMC) should be contacted 

daily to alert them regarding RMA chemical agent 

decontamination operations. 

Response: Page 8-2. Section 8.1 - Yes, the work crews are 

accompanied by a certified industrial hvgienist (TVA). 
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15. Page 6. second paragraph 

Page 8-1, sec. 8.2, Emergency Response Equipment. An 

emergency response notification plan to ensure the safety of 

workers, RMA personnel, and the public, must also be in place. 

This plan would comprise a part of the emergency response 

capabilities of this program. 

Response: Page 8-1. Section 8.2 - The emergency response plan 

will be in the Implementation Plans and Health and Safety 

Document. 

16. Page 6. third paragraph 

Page 9-1, sees. 9.0 and 9.1, Introduction and Intended 

Process. See General Comment 1. 

Response: See response to General Comment No. 1. 

17. Page 6. fourth paragraph 

Page 9-2, sec. 9.1, Intended Process. Draft workplans are 

normally subjected to a 30-day comment. No justification for 

the shortened comment period is given. Therefore, the text 

should be modified to provide for a 30-day comment period. 

Response: The schedule has been adjusted to reflect the regular 

IRA time schedule, providing a 30-day comment period for the 

implementation plans. 

18. Page 6. fifth paragraph 

Page lO-l, sec. 10.0, Ambient or Chemical-Specific ARARs. 

It is stated that "any liquid or other waste material 

generated pursuant to this activity will be appropriately 

managed on-site." Section 262.11 of the state regulations 
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promulgated pursuant to the Colorado Hazardous Waste 

Management Act, requires a generator of solid waste to make a 

hazardous waste determination; therefore, any waste generated 

as a result of this activity must be characterized pursuant to 

Section 262.11 of the state regulations, and subsequently 

managed in accordance with those same regulations. If the 

decontamination liquid has a pH greater than 12.5, it will be 

considered hazardous waste pursuant to 6 CCR 261.22. 

Response: Solution will be revised for further decontamination 

activities. 

19. Page 6. sixth paragraph 

Page 10-2, sec. 10.0, Ambient or Chemical-Specific ARARs. 

On page 6-5, the Army refers to white phosphorus operations 

which occurred in buildings to be decontaminated as part of 

this action. No decontamination level is given for this 

chemical in the ARAR section. If the Army has a 

decontamination level for this chemical it should be included 

in this section. 

Response: Page 10-2. Section 10.0 - White Phosphorous is not a 

chemical agent but is a highly reactive nonmetallic element used 

in munitions for smoke generation and/or as an incendiary. The 

smoke is not toxic, phosphorous pentoxide (P205). There is no 

decontamination level for this element, other than total removal 

by washing with steam/hot water. The wash-water solution which 

may contain White Phosphorous is processed to remove the White 
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Phosphorous for reuse. 

20. Page 6. seventh paragraph 

Page io-2, sec. 10.0, Ambient or Chemical-Specific ARARs. 

The text states that "(b)y reducing the levels of these 

(chemical agent) compounds to those indicated below, ample 

protection will be provided to non-worker populations outside 

these buildings because such populations only exist at such a 

distance that no realistic potential risk of exposure will 

remain for such non-worker population." What is the 

quantitative basis for this? 

Response: The Risk Assessment for this IRA is included in section 

9. 
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Supplaacntatlon of thia regulation la prohibited without prior approval froa the 
Director, AMC Field Safety Activity* ATTN: AMZOS-C, Gherleatown, IN 47111-9669. 
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1 

Oeaeral 

l-l* Farpoee. Thia regulation, together vith AMC-R 385-100, eetabllahee the 
minimum eefety criteria for uee In proeeaalng, hendllng, e.torege, treneporta-
tlon, dlepoeel, end decontemlnetion of chemlcel bliater agqnta B, BD, and IT, 
commonly known %% mnaterd, end 6B end fZ nerve egenta. 

1-2* Beope. Thie reguletlon eppllee to Heedquertere, 'Onlted Stetea Army 
Materiel Commend (HQ USAMC); AMC mejor eubordlnete commende (MSCa) (Including 
eubordlnate Inetelletlone end ectlvltlee); end eeperete' inetelletlona and 
activltiee reporting directly to HQ AMC. Inetelletlone under the control of 
AMC will follow the guldence eontelned In AMC regulationa in thoae inetenceo 
thet very from tbe guldence eontelned in Technlcel Menuele or Field Nenuala. 
Operetlene which involve chemlcel egente diluted to or below the drinking 
water etenderde in TB MED 577 ere not subject to the provialona of thie regu­
lation (I.e. 0.02 mg/l for aenre ageata end 0.2 mg/l for •mstard). Locel rea­
trictione ehould be ueed ea neeeeeery. 

1-3* . bplaaatlea of terme. Fer the purpoee of thie reguletlon, the following 
terme will applyi 

a* Maadatery regvlremeats m v thoee. in which the terms vill end most are 
used. Deriations froa thoee requirements will be corrected in aecordenee with 
peregreph 1-6 of thie regulation (alao see para g below). 

¥• Afdvisary prwisieos are theee in irtileh the term shoold le weed end 
from which deviation may be mode vith vritten euthorisetion from the locel 
commender or hie deeigneted repreeentative. Recorda of such apprevala, along 
vith the hesard enalyais, vill be aMiatained snd revieved annually by the 
local eefety office* 

e. Ageat aeclvitj or aperatlaa la aay operetion irtiich iavolvee chemlcel 
agente, iacluding etorege, ehipping, hendllng, meaufectvring, meintenence, 
teet chember eetivltiee, leboratory fctivitiea, surveillaaee, devillterise-
tion, deeontemination, and disposal* 

d* Bgeat facility is eny locetlon et vhieh chemlcel egent operetlene ere 
cerried out including etorege fecilitiee, renovetlon, maintenance, end demill-
terlsetlon fecilitiee, menufecturing plente, dlepoeel eitee, ead leboratoriee. 
Depending on the ectivity, the fecility aey be e building, encloeure, er poe-
elbly en open erea* 

e* laelosed area is sny operating building, ehed, msgssine, rsilroed ear, 
truck, or treiler that sufficiently reetricte netural veatlletion to ellov 
poeeible eccumuletlon ef egent vepors* 

f* Coatrolled relesss is s releeee of chemical egent vhieh mey not be 
intended but ie enticipeted. It ie followed by immediate' ection vhieh vill 
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eupprees the vepor or liquid releeee by epproved decontemlnetion proceduree 
end/or uee of other euppreeeion techniques which have alee been approved 
beforehand. Such a releaae doee not conetltute en Occident or Incident. 

g* Dilate solutiOBS ere thoee eolutlone preeentlng eignificently reduced 
hasarde. A eolution of 1, ID, er HT ie coneidered dilute if ite concentretlon 
ie not greeter thaa 10 mg/al (neat agent/eolvent) end It eontelne no nere than 
100 mg of neet egent. For CB e meaimum concentretlon of 2 ag/ml of egent in e 
eolution conteining a maximum quantity of 20 mg of neet egent le eoneidered 
dilute. For egent fZ e maximum concentretlon of I mg/ml of egent In e eolu­
tion eontelnlng e mexlmum quentlty ef 10 mg of neat agent le eoneidered 
dilute, per purpoeee of thie regulation, requlremente uelng the terma moat 
and vill are conaidered edvieory, rether than mandatory, for dilute eolutlons. 
Paragraph l-3b eppllee. An Information copy of the locel deviation will be 
forwerded to'the AMC Field Safety Activity, ATTN: AMX08-C, Gherleatown, IN 
47111-9669. 

b* Laberatery ia a location or facility where engineering controls 
Include a glove box or laboratory type ventilation hood and the quentltiee of 
B, ID, n , CB, or TZ in uee st one time are email, normally not exceeding one 
liter. Leboratory operatione may Include reeeareh 4 development (RftD), 
production/acceptance testing, sample snalyels and evaluation, liaited detox-
' ifieetion, eaiaal testing, or other saall-acale agent operatlona. 

i* T—ediately daageroas to life ar health (ISUI) level for hazardoua 
cheaieele le defiaed bp tbe Standarda Completion Prograa (SCP) of Netlonai 
Inatltute for Occupetional Safety aad Health (HIOSH) for eelectlon of reeplra-
tory protective devlcee. Thie concentration repreeenta the mexlmum level from 
whleh one could eeeepe within 30 mlnutee without eny eecepe-impalrlng eymptome 
or eny Irrevereible heelth eepecte. See peragraph 2-5a. 

J* Field aparatloae are operatione conducted outdoora or eutalde of men-
made encloeuree or etrueturee which contain built-in alarma or engineered 
chemical agent controle. Short-term operetlene In etorege etrueturee are alao 
coneidered fleld operatiooe. 

k* •earalatad parsaaaal are ell personnel wbo are not epeclfIcelly 
Involved with eheaieel egent operetlene, medically aoaltared, trained (flrat 
eld, uee ef detectors, etc.) or fitted vith a protective meek. 

1* Claea mnma 'mtm thoee ereas whose environments m f free ef liquid 
agent contemination sad which hsve beea monitored to verify that concentra­
tions above the beet available detection limit of agents I, D , snd IT, 0.0001 

mg/m^ for CB aad 0*00001 ag/a for VZ do aot exlet* 

Baals ar aaanallj should be frea the month ef the current year 
te the eeme month of the following yeer. However, the time period vill not 
exceed thirteen BBathe. Tble doee not apply to items covered under DA Pam 
738-750. 
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1-4* Policy* The Commander, AMC, requlree the uee of methode, proceduree, 
ead equipment etilch eecomplleh operatlona In a eafe meaner ead protect pereon­
nel involved in egent operetlene, tbe generel public, end the environment. 

1-5* BaepoasibUltlaa. 

a. The commander of eech MSC, inetalletlon, or activity ie reeponeible 
for effective aenegement of the chemical eefety progrem vithin the command end 
for eeeurenee thet all eefety requlremente outlined herein are Implemented and 
atrietly enforced. Ia order to aelntein en effective chemlcel egent eefety 
progrem, it ie important thet the commender teke the eeme eggreeaive leeder-
shlp In chemical egent eefety thet ie token in other phaeee of eemaand reepon-
elblllty. 

b. In dieeharging the command eefety reeponeibillty end In eceordanca 
vltb AR 385-10, Aray Sefety Progrem, eech coamander vill eppoint a eefety 
director who ie oceupetionelly qualified in eccordance with Offiee of Pereon­
nel Menegement etenderde to menage the chemlcel eefety progrem. The eefety 
director will aleo be reeponeible for providing technlcel eupport, edvlee, end 
other eefety eenrlcee to the commander end steff end for conducting eefety 
releted Inepeetlone, eurveye, end etndlee of chemical operetlene on e periodic 
baeie. 

t-V.T* 

e. The eefety director will malataln e eefety progrem for chemlcel egente 
In eeeordence vith AR 385-10, to include inepeetlone, inepection reporte, Vio-
latioB Inventory Lege, end notices of violetlone. 

1-6* Deviatlea aarraetioa policy* 

a. In theee eaeee Involving nen-coapllence vltb mendatery requlremente of 
thie reguletlon, which ere eleo mendetory requlremente of AMC-R 385-100, AR 
50-6, or DOD 6055.9, no deviation le permitted* vithout epeeifie written 
euthorlty from the Commender, AMC, ATTNt AMCSP. Requeete for welver or 
exemption will be eubmltted in eccordance with peregreph 1-6, AMC-R 385-100. 

b. In thoee ceeee where eempliaaee with other mendetory requlremente of 
thie reguletlon cenaot be effected er is deleyed due te lack of funding, 
equipment, fecilitiee, etc., ea abeteaeat plan will be eubmltted per pere-
grephe 5-3 ead 5-4, AR 385-10, ead ANC Suppl I, thereto, or for thoee eltoa-
tione which do not lead theaeelvee to correct lee vie ebetement proceduree, e 
waiver requeet along with eppropriete compenseting meeeuree will be eubmltted 
to AMC Field Sefety Activity, ATTN: AMXOS-C, Cbarleetowa, XV 47111-9669. 

e. Devietioa frea eefety requlremente in TMe, PMe, or DA Feme ie not eon­
eidered ee vloletion of mendetory eefety requlremente unleee epeelflcelly man­
dated by regulation; however, eefety provisione eteted therein will be con­
eidered edvieory axeept for conflicte with this regulation ia which caee thie 
reguletlon takee precedence. 

c 
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Ageat Zaforaetiea 

Ĉ  2-1* daasifieatloa* 1, ID, and n are persistent blister egente. GB end VZ 
- ere repldly ectlng nerve egente. They ere eleeelfled ae Cleee A poleoae by 

Deportment of Treasportatloa (DOT) and ae Cheaicel Group A egente by AMC. 
They belong to Storege Compatibility Group K* 

i 

^ 2-2* Tppo af hasard* 

a* Basarde frea amstard sgente ere through vepor contact with the eyee or 
reepiretory treet ead liquid eoataet with ekin. The meet eoaaon ecute hasard 
ie thet of liquid eoataet with tbe ekin. Mnetard vapor mey be ebeorbed 
reedily through the reepiretory tract aad eyee end ingeeted through the ges-

f ^ trointeetinal tract. Tbe eeverity of the effects is dependent on the degree 
of liquid eotttsminatioo aad oa the vepor eoaceatretion eaid aeeocieted expoeure 
time. Neatard egeats msy pereiet oa surfaeee ee liquid coatemination for long 
periode beceuee of their low volatilitiee. Agents on contemineted eurfeces 
can be traaeferred te personasl bP eoataet* >• 

O b. The hasard frea 01 is priaarily that of vepor iahalatioa through the 
reepiretory treet although It mey be ebeorbed through the eyes or ekin. Ae a 
liquid, it ie hesardoue by ekia or eye eoataet ead by ingeetioa* It ie highly 
toxic end quick aetiag. Vhea diepereed es lerge droplete, fli ie aoderetely 
pereletent; it ie aoapereieteat uhaa difoeminated ae e cloud of very fine per-
tlclee or es a vapor* x', 

O I -'^i"- • 

I c* The hasard froa VZ is primerily that of liquid abeorption through the 
ekia elthottgh it aey be reedily ebeorbed •— s vapor or aeroeol through the 
reepiretory tract aad eyee ead iageeted through the geetroieteetinel treet. 
VZ ie elov ta evaporate aad aay paraist aa a liquid for eaveral daya* 

0 2-3* Mechaaia* af aatiaa aad piqrslologiaal affects* 

a* Cease af eaaaaltiee* laadverteat ekia eoataet vith theee egente or 
inheletlon of egent vapore ere the moot coamoe caoeee of eeeualtlee. The 
egent ebeorptiea rete ie eeeelereted through unprotected aute end ebraaioae. 

':^ •-'ttX'-' ••- . . I'm A-i .^ ,'•••• C i " 

O *• Geaeral. ••-.*•*-' • -'.fCyettci *^j. "-.- --^ t...-^^:^ .'-^ --• 
, . . . - ' i . ' . . - . • •••'•, 

(I) llnatard le ea Ineidioue veeieent egent end biaa been identified ee 
carcinogenic, mutagenic, end teretogenic. The egent*a garlic-like odor 
quickly becomes uaaoticeeble efter the firet detection beceuee the egent 
eeueee the olfectory aervee to become ineeneitive. Another indicetion of the 
Ineldloueneee is tlM possible ebeenee of peln for s period of boure efter 
vepor eontect vltb tbe ekin end for meay miautee evea after eye contect vith 

1 the liquid. Vith regerd to ekin expoeure, the preeence of aoieture or per-
[ y, -̂  epiretioa oa tha ekia tende to increeee the effect of expoeure to egent. 

I 
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(2) GB is en entichollneeterese compound. Ite effects ere refereble 
to etlmulatlon of the eutonomle end eentrel nervoue systems resulting from'the 
Inhibition of the ecetylchollneetereee ensymeo In the tleeuea 'end the 'reeul-
tant eccumuletlon of ecetylehollne et ita verioue altea of actioo. 

(3) VZ ia an entichollneetereee compound eimiler to GB (q.v.) In 
meeheniem of ection end effecte. Since VZ haa a lov volatility, liquid drop­
lete on the ekin do not eveporete quickly thereby feciliteting effective per-
cutaneoua abeorption. By thia route, VZ ie epproximetely ten tlmee ee toxic 
ea GB for men. By the inheletlon route, VZ ia eatimated to be tvice ea toxic 
ee GB. 

e* Bigae aad eymptome* 

(1) Mestard* The eye ie the meet vulnereble to amstsrd either by 
liquid or vepor contect. Conjunctivitie (red eye) een occur folloving en 
exposure to e vepor concentretlon berely deteeteble by odor. Long expoeures 
to lov concentretlone or expoeure to high eoneentretlone een reeult In per­
manent eye deaege* The initial effect efter ekin contect vith either vepor or 
liquid ie e reddening of the ekin eimiler to eunbum; depending on the eever­
ity of expoeure, the reddening asy progress to bllstsring snd tissue destruc­
tion. The initial exposure Is oot eccompenied by a seneetion but, ee symptoms 
develop, there mey be en Itching or buming eeneetion vhieh develope to 
reddening end then to blietering* Inheletloo of ameterd vepor or eerosol 
eeueee demage to the mucoue membrenee of tbe upper reepiretory treet. Demage 
develope elovly end aey not reeeh tbe mexlmum eeverity for eeverel deya fol- (vi:. 
loving expoeure. Tbe oyaptoma are boareeneee, aorf throat, aad coughing. In "'"̂  
caee of eevere expoeure, there ie e prediepoeition to eecondery infection eueh 
ea bronebiel pneuaonle. Recovery from the effecte of exposure to aaeterd Is 
very elov. Very emell repeeted doeeges M f cumuletive in their effect end 
even more eerioue beceuee of their tendency toverd eeneitisstion. Bxpoeure to 
vepors from epilled mmatard aey, ia the firet inetence, eeuee only minor eymp-
toms such M n i aya. Repeeted expoeores msy produce eevere reepiretory eymp­
tome. Mestard sgent ie e kaovn autsgen, teretogen, snd hoasn csreinogen end 
mey ceuee theee edveree health effeats- ia individuela expoeed evea la very 
emell repeeted doeegee. 

(2) GB aad VZ* The firet indicetioa of eapoeure to liquid CB or VZ 
egent mey be e reaction et tbe poiat of eoataet, i.e., lecelised svesting, 
museulsr tvitching, ead •pinpoint eye pupile (aloeie)* For mild expoeuree, 
eymptome aey not progreee beyond the locel reeetlon; hovever, if ebeorption ie 
eufficlent to produce eyetemic poisoning, tbe folloving eigne end eymptome ceo ^ 
be expected, the nuaber end eeverity of which vill depend qpea the degree of 
expoeure: ,:„ .. v 

(e) Bsrly signs end eymptome, if expoeure ie from eeroeol or 
vepor; pinpointing of eye pupile ead dimneee of vieion (mey be ebeent entirely 
in ceees of ekin ebeorption); running noee; tightneee of ebeet. ^ 

(b) Serly eigne end eymptome^ if expoeure ie by ekin contect, mey 
be eveeting end mnecoler tvitching* 
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(e) Leter eigne end eymptome (Indleetlng eevere expoeure); 
nauaea, poeeible vomiting; dlarrhee; veekneee; come; eeeeetlon of breethlng. 

Deeth een reeult from both reepiretory end ekin expoeure. Theee egents in 
vepor ferm ere repldly ebeorbed througb the reepiretory eyetem end deeth een 
reeult within one to ten mlnutee. Symptome eppear much more elowly when the 
doee le eequlred by abeorption through the ekin. The inteet akin acta as bar­
rier to theee egente in the vapor atete; however, the vepor mey quickly peee 
through the eyee end mioeie aey reeult from very low concentretlone of vepor 
elooe. The effecte of repeeted expoeuree een be cumulative end workers mey 
experlance eevere chollneetereee (CbB) depreeelone from repeeted expoeure te 
low eoneentretlone of egent. The rete of regeneration of ChX within the body 
ie elov. 

2-4* Cbemirel amd pbjsical propartiaa* (Addltleaal egeat Informstloe mey be 
found In FM 3-9.) 

•. »» B VZ 

c 

Boiling Point 

Preeslng Point 

Flemmeblllty 

Color 
' • , / • . 

Odor 

Vepor Preesurs 

2-5* Peraiaaible 

217*C (423'F) 

14.5*C (58»P) 1 
0*C (32*F) R 

Cleee III B 
Combuetible 
Liquid 

Cleer through 
ember tqi derk 
browB 

Garlic 

0.072 an Hg 
at 20*C (68*F) 

liaits (PIL). 

158»C (316*F) 

-56»C (-69»F) 

Hoa Fleameble 

Cleer through 
atrewcolored, 
to 

300*C (572*F) 

-39*C (-38'F) 

Cleee III B 
Combuetible^ 
Uquld 

Cleer to 
etrewcolored, 
oily liquid 

Hone 

2.9 aa Hg 0.0007 mm Hg 
at 25*C (77*F) et 25*C (77»F) 

e. Pereoaael aerking vithout protection from the inheletlon of egent 
vepore In ereee vhere egent mey be preeent vill not be expoeed to concentre­
tlone exceeding the folloving crlterle. Vhen kaovn or aaapected egent eoneen­
tretlone exceed theee veluee, eppropriete toxicological egeat protective 
elothlng will be wora as outliaed ia chapter 4. 

ag/m^. 
(1) Loveet meeeureble limit but aot more then 0.003 

' i - 1. . 
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3 
(2) G B — 0*0001 ag/m evereged ever eny eight-hour vorkehift. 

(3) V Z — O.OOOOl mg/m evereged ever eny eight-hour vorkehift. 

(4) Zn ao eeee will en expoeure without protection from inhalation of 
3 3 

egent vepors be ellowed which exeeede 0.003 mg/m aaeterd, 0.2 mg/m CB, or 
0.4 mg/m VZ for eay period even if the time weighted everege (TVA) ebove ie 
not exceeded. 

(5) Por tbe purpoee of determining when air-supplied reepiretory pro-
3 3 3 

tectlon le required, 0.5 ag/m aaeterd, 0.2 mg/m GB, or 0.4 mg/m VZ will be 
ueed ee if it aire the Immedietely Dengereue to Life or Health (IDLH) level 
(Por emergancy operetlene, the M9AI protective meek with level A protective 
eneemble le euthorlsed et theee levele). 

b. Nonreleted peraonnel, to Include the generel populetlon, will not be 
exposed to e concentretlon of anetard greeter then the detection limit for eny 

time period or of agente GB or VZ greeter than 0.000003 mg/m evereged over 72 

houra. Celling veluee of O.OOOl ag/a for GB end 0.00001 ^ / w ? for VZ will 
eleo epply. In caaee irtiere, by the nature of the operetion, e releeee of 
egent le expected (eueh ee In tbe eeee of eaergency deetruetlon, trelnlng, or 
certain preventive meintenence operetlene), eeleuletlone will be mode uelng 
epproved methodology to eeeure thet nonreleted pereonnel end generel popule­
tlon ere protected within the ebove limite. Peragraph 2-5c below doee not 
epply In theae eltuetlone. 

c. In no eeee will the concentretlon et the point of releeee exceed the 

ictlon limit for mmatard, 0.00 
evereged over eny one-hour period. 
detection limit for mmatard, 0.0003 ag/a for O , end 0.00003 mg/m for VZ 

• ^ - . • f ' . • • . ; • • " 
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Agent Moaieariag laqai Its 

3-1* Deteetioa aethods sad eqai; 

e* Detector pep*'* 

(1) The VGH-ABC MS cheaicel detector peper le e ceaponent of both the 
M256 end M18A2 deteetor kite end will detect liquid egent. It ie eleo evell-
sble ee e eeperete Item, HSN 6665-00-050-8529. Zt ie en eff-whlte peper thet 
hee been treeted with e eombinetion of dyee thet producee e distinctive color 
ehenge in the preeence of egent. Vhee expoeed to liquid egent, the peper 
tume to e deep-red color for aastsrd, yellow for Ci, end derk green fer VZ. 
The peper will not detect vapor or extreaely eaell droplets of egent. The 
deteetor ticket aey be ueed to conflra poeltlve MB peper teete for nerve 
egente ea deeeribed leter* 

(2) M9 cheaicel egent detector peper (H8H 6665-01-049-8982) la a 
eeperete etoek fund itea of ieeue* It detecta aaall droplete (greeter then 50 
mlerone) of liquid egent. The peper ia gray/green in color ead turas red In 
contect with sgent droplets or ligoid* Zt does pot dlstiaguisb betweea ans-
tsrd or nerve egente. 

BOTH. MB/M9 papers sre eubject to iaterfereoce end sbpold pat be used ee e 
eole verlfleetioo of the presence of aa ageat* ,,. • 

b* Blwe bead tube ar vhite bead tabs* The blue bend tube (HSH 6665-00-
856-8236) ie e eeperete eteck itea thet will detect - aeatard egent vepor et 

.3, ,..-.• MB « A * «_3 concentretlone es low ee O.S ag/a'' bad GB ee lev ee 0.2 ag/a*. The eenel-
tlvlty decreeees with lowering- teapereture* Upon eddltion of reegent, the 
tube vill turn to a purple-blue -color' ia tbe preeeace of aastsrd vepor end 
yello«r^renge or blue-green in the preeeiaee of CB vepors (depending upoo the 
reegent ueed). Use ef the blue bead tabe is preferred ever the M256 deteetor 
kit eempler fer anetard detectloai» Vhite bend tube (H8V 6665-00-702-7136) mey 
eleo be ueed for detection of CB* (The expiretion date on the vhite end blue 
band tubee caa be disregarded vhea vaei'vitb iadole sad OB deteetioa). 

[C 

c* 1036 klC aaavler* The plaetiC deteetor coapoaent tBSH 6665-01-016-
8399) bee all the reegente eelf-coateiaed ia finger erushable gleee eapoulee. 
In the preeence of aastard ageat, a dietiactive purple-blue color ehenge le 
obtelned efter proceeding eccording to inetroetione oa use of the eeapler, 
vhieh ere printed on the outside of tfae beet seeled protective envelope. In 
the ebeenee of Oi/VZ, e dietinctive' blue color ehenge ie sbteined. The 

eeapler vill detaei ageat vapors er eoaceatretioasdf I v V t o 3*0 ag/a' for 

Mneterd, 0.02 ta 0*5 ag/a' for GB, sad 0.05 to 0*15 ag/a' for VZ*' The 
response time ef tiie aempler Increeeei ee tbe tempereture deereeeee* Glevee 
end protective aeslit< are required when breekiag tbe beeter eapoulee ueed for 
aaeterd deteetioa* 

••*' 
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d* Abeorptloa air eeapllng. An ebeorption eir eempllog ayataa (commonly 
referred to ee e bubbler providee e relleble method for detecting low-level 
eoneentretlone of egent vepore, hovever, thia ayatea bee no cepabllity for 
providing an alerm reeponee when egent ie preeent. The bubbler unit la usu-
elly e veeeel pecked with gleee beede end filled with e eerubbing solution. Q 
Tbe eir eemple le bubbled through the eerubbing eolutloe which abaorbs the 
cheaicel egent froa the eir eemple. After ssmpllng for e predetemloed tiae 
end flow rete, the unit ie removed end cent to e cheaicel leboretory for pro-
eeeslng to determine the preeence, type, end quentlty of egent in the eemple. 
Utilising the proper enelytlcel techniques, the eyetem een detect overage 

agent vepor concentretlone of 0.003 mg/m for mueterd, 0.0001 mg/m for GB, '̂  
3 

end O.OOOOl mg/m for VZ. Lower everege concentretlone een be detected by 
Increeelng tbe eempllng time end/or tbe rete of the eempled eir. When bub-
blere ere ueed In lieu of reel-time monitoring end to provide neceaaary feed­
back concerning conditlone of the eree monitored, eemplee should be analyzed 
ee sooB ee poeeible efter the aample le drewn. Vhere bubbler eemplee ere not O 
ueed ee e eubetltute for reel-time monitoring end immedlete enelyaia ia not 
required, eemplee mey be etored (or ehlpped if neceeaary; aee peragraph 10-7 
for treniportetion controle) provided thet etrict controle ere preeent over 
temperetures end length of etorege. Since eemplee ere eubject to egent degre-
detlon (I.e. hydrolyala) when eubjeet to high tempereturee or long periode of 
etorege, bubbler eemplee ehould be eeplreted and etored et controlled tempera- o 
ture conditlone, 2l*C (70*F) or leee, right up to the time they ere analyzed /•" 
(within 36-48 houra). If the length of time between eempllng end anelyala 
will exceed 48 boure, tempereturee ehould be maintained et or below 2*C (36*F) ^ 
to gdnlmlse degredetlon. Veter-beeed eemplee ehould not be eubjected to 
freeslng tempereturee. 

O 
a* Depot Aree Air Monitoriag Byetea (DAAMS)* OAAMS le e porteble eir 

eempllng unit which ie deeigned to drew e controlled volume of eir through a 
glees tube filled with e collection meterlel (e.g. Tenex GC). Ae the eir Is 
paeeed througb the eolld eorbent tube, egent le eollected. After eempllng for 
the predetermined period of tiae ead flow rete, the tube le reaoved froa the 
veeuua line ead eent to e cheaicel leboretory for enelyele to determine the O 
preeence, type, and quentlty of egent collected In eemplee. Tble technique 
will eemple down ;l̂  t ^ PIL end ia. tl̂ .frefvide low-level detection eepebillty. 

f * Aatoawted gas chroastographr Ibe Autoaetle Continuooe Air Monitoring 
Syetea (ACAMS) is, a type of euteaeted gae ehroaetogreph thst is currently 
eveilable for reel-tlae egent detection and elsra eepebillty st vsrloue lev- O 
ele. Zt hee the eepebillty to detect ead.alera et the PELe* 

g* ietector Ticket* The detector ticket ie e etoek Item which will 
3 

detect aerve ageat vepor et eooceatretioae ee lov ee 0.02 ag/a (GB) end 0.1 

ag/a' (VZ). Zt is included In the M18A2 kit (BSN 6665-00-903-4767) end the ^ 
M30AI refill kit (HSN 6665-00-909-3647). The eeneitivity of the ticket 
deereeeee vltb lover teaperetura* U(|iag e reegent (eubetrete), tbe equere end 

• -. i^a-j •_ o 
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* of the ticket vill tum blue In the ebeenee of egent end vill turn light red-
orenge or heve no color ehenge In the preeence of egent. The ticket vill not 
diatinguiah betveen GB end VZ egent vepor or eny other aerve egent. The 
detector ticket een be ueed for point eource eeapllng uelng the APE 2053 or 
eapirator bulb for eonflraetlon of poeltlve M8 peper teete (GB only) end for 
aree eir ssmpllng using the proceduree eimiler to the eerd In the M256 kit. 
The detector ticket eontlnuee to detect egent for 24 minutes vithout revetting 
of the ticket end for up to 30 mlnutee provided the ticket le revetted once 
during the 30-mlnute period. The extended ssmpllng period ie epproved only 
for uee In megeslnee or etrueturee vhere expoeure to eunllght or beet vill not 
occur. Vhen confirming poeltlve MB er N9 peper teete for VZ, e negetive 
detector ticket reeding vill not be coneidered to Invalidate the positive 
detector paper teet. A eecond peper teet muet be conducted. 

h. Besl-Tlae Monitor (BTM)* RIM ie e nonporteble contlnuoue eir aaapling 
device nocaelly ueed In operetlonel fecilitiee for the detection of lov levela 
of aerve ageat. The RIM vill detect egent vepor eoneentretlone of 0.0001 

3 3 
ag/a (GB) end O.OOOOl ag/a (VZ) end vill provide en elera reeponee in 8-12 
ainutee. The MB Detection Alera Syetea le ueed In work ereee to euppleaent 
the RTMe and provide repld elera reeponee to high-level concentretlone. The 
RTM ie not currently aenufectured. 

i* MB aad M8A1 Deteetioa AUra. MB ead MBAl elerae ere porteble/flxed 
elerae uelng the M43 end M43A1 deteetora reepec tively and ere cepeble of 

3 3 
detecting aenre ageat coocentretlone ee low ee 0.2 ag/a (GB) end 0.4 mg/m 
(VZ) wltb aa alera reepoaee of 2-3 ainutee for tbe M43 aad 0.1 ag/a (CB end 
VZ) with en elera reeponee of 1-2 ainutee for tbe M43A1* The N43AI hee e aueh 
feeter reeponee tiae et higher concentretlone. 

O J. Deallltarisatioa Cheaicel Ageat Coaceatretor (DCAC)* Tbe M8 elera 
eyetea ueed with e DCAC unit een detect GB egent vepor concentretiooe of O.OOl 

3 3 
mg/m in 33 mlnutee end 0.2 ag/a within 2 ainutee (the DCAC eennot be uaed 

3 
for VZ aonitoring except et the 0.4 ag/a level provided by the beeie M43 
detector). The DCAC eennot be ueed for aastsrd. 

o- • 

iC 

k* lydrogea Flaae Pboteaetric ladasloa Detector (RVID)* The HTFED ie e 
reel-tlae aoaitoring device thet een be configured for detectiog egente GB end 

3 
VZ et e coocentretioo of .001 ag/a aad aaeterd egeats. at ceacentretlone of 

0.003 ag/m , both in 1-2 ainutee* Tbe eqaipaent een be equipped with en eudi-
ble elem reeponee and e peraenent record chert* Since e HTFBD ie eetuelly 
aonitoring phoepboroue end sulfur (reepectively for aerve end austsrds), it is 
highly susceptible to Interference ead is aost useful In e leboretory. 

1* Visasl iaspectioa* A thorough vieual inepection of ecceeeible egent-
fllled aunltlon iteae end conteiners is s neeeeeery end ueeful edjunet for 
detecting leeking egent. Speciel etteation ehould be given to eny wet or deap 
ereee end pointed eurfeeee eince ageat aey eeuee blletering or peeling end 
dlecoloretlon of pointed eurfeces* All suspect liquids obeerved during the 

. . *^A^' 'yy^.-
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Inepection ehould be teeted with the MB or M9 detector peper ee e confirmatory ' Q 
aceeure. Agent leekege eometlmee occure et the Juncture between the fuse or 
cloelng plug end projectile end then, due to chemlcel reeetlon end evapora­
tion, aelf-eeellng of the leak mey reeult. Inepecting personnel should be 
awere ef thie condition end recognise thet eny built-up area betveen the fuze 
or closing plug end projectile or preeence of e dry residue may be en indica­
tion of agent leekege. Q 

m. Olfectory* The feet thet aaeterd hee e recognlseble odor et low con­
centretlone ie ueeful to eugment conventionel aonitoring aethods. Personnel 
who detect the characterlatlc garlic odor of aoeterd auet iavedlaCcly mask 
and/or eveeuete the eree. Do not remain unprotected in the erea after smel­
ling aoeterd even if the odor dieeppeera. Expoeure to aoeterd vapora can Q 
iapalr the continued ability to emell ite odor. Absence of odor will never be 
relied upon alone to Indicate abeence of egent. 

n. Air pumpe. Air pumps cepeble of being calibrated end achieving the 
required eir flow to operete epproved eeapllng tubea/aedle may be uaed during 
aaapling operetlene, e.g., MSA Model G eir punp. Theee eir pumps must meet Q 
all other eefety crlterle for piece of Intended uee. 

o. Chloroform extreetlon* Chloroform een be ueed ea a aolvent to remove 
potentiel eurfece contemination for laboratory analyaia. It ia not e eubsti-
tute for eir aonitoring to eeteblleh e XXX level of decontemlnetion. 

f'Co 
p* Other methode. Detection methode other then thoee lieted ebove mey be 

used provided eeneitivity end reliebillty heve been denonetreted end docu-
aented. Approvel of such detection methode by AMC Field Sefety Activity, 
ATTN: AMXOS-C ie required. 

3-2. Detection equipment cspsbilitiee. O 

e. Cepebilitiee, eeneitivitiee, end reeponee tlmee for detector equlpaent 
listed in peregreph 3-1 ebove sre ehown in Teble 3-1. 

b. Groee-level deteetore end elerme. Gross-level detectors ere those 
detection devlcee thet een provide e reeponee within three minutes for egent O 
concentretlone et or below the IDLH level (eee pera 2-5e(5)). Exemples include 
blue bend tubee, deteetor tlckete, MB elerme, etc. A groee-level configured 
ACAMS een eleo provide repld reeponee; It would not eleo provide PEL eenei­
tivity In tble configuretion. 

c* Low-level deteetore end/or alerm* Low-level detectors sre those O 
detection devlcee thet een provide detection eepebillty end/or elera for con-

3 3 3 
centretlone of 0.003 mg/m for auetsrd, 0.0001 ag/m for GB, end 0.00001 mg/a 
for VZ. Bxemplee Include the bubbler, DAAMS, ACAMS, end RIMe. 

;>t . i . . ; , . . • ' • " , . 
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Dataetor Baasitiviey aai lespeaaa/Proceeeiag Tiae* 

Baaaltivlty (i«/a') 
Bqaipaaat 

Detector Peper, ,10/^ 

Detector Ticket ., 

Blue Band Tube 

Vhite Bend Tube 

M256 Kit ,^ yyy-y.. 

» 

Bubbler . ̂  ̂  

DAAMS ,,....„ 

ACAMS 

RIM 

DCAC 
• " - • ' • 

H8 

M8AI 

M43AI 

HTFED 

liMtart . OB VZ 

P^aiM-ve or Megative only 

Bot Capable 

O.S 

Rot Cepeble 

l.O ^ 3*9 

0.003 

0.003 

0.003 

Not Cepeble 

Bot Cepeble 

Bot Cepeble 

Net Cepeble 

Bot Cepeble 

0.003 

0*02 - 0*05 

0. 

' *. 

0.2 

0.2 

02 - 0.05 

O.OOQl 

Q.0001 , 

O.OOOl . 

O.OOOl 

O.OOl 
0.2 

0.2 

0.1 

0.2 

O.OOl 

0.1 

Bet Capable 

Hot Cepeble 

0.05 - 0.15 

A 0*00001 

.V 0*00001 

0*00001 

O.OOOOl 

0.4 

0*4 

0*1 

0*6 

0*001 

Tiae 

ZaaedUtely 

3 ain 

• 3 ain 

3 ain 

12-15 ain 
3-5 aln 

2-4 . hrs 

.1 hr 

10-20 aia 

8-12 min 

33 min 
2-3 min 

2-3 min 

1-2 min 

2 min 

1-2 min 

* Proceeeing time,! if required, ineludee treneport time from tbe eite to tbe 
leb, eet-up tiae, ead enelyele* Tiaee ere epproziaete and aey very from 
inetellatloa to iostallstloa. 

3-3* Moaitoriag sappert requireaeats* Use of the eir eeapllng devlcee 
deeeribed in peregreph 3-1 above will require epeciel trelnlng of pereonnel to 
operete end aelntein thoee devlcee* A cheaicel leboratory ie required for 
eech inetellatlon which chargee egent generetore to provide kaown egent eon­
eentretlone for quelity control (QC) teetlng of aonltore (pere 3-4) end for 
perforalng tiaely proceeeing of bubbler eolutioni or dry-type eeapllng tubee. 
Deteiled inforaetlon on the uee end aelntenenee of epeeifie monltorlng/alr 
eempllng equipment mey be obtelned from Director, AMC Field Sefety Activity, 
ATTN: AMXOS-C, Charleetown, ZH 47111-9669. 
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3-4* Qnality caatrol of aeaitariac aathoda* Excent for M9 peper end eoar 
ponente of the M256 end M18 kite, a Quality Coatrel Plea will be eetabliahed 
for all aonitoring ayeteae* Metheda ef aoaitoring ehould have en eccureey of 
not leee than plue or ainue 25 percent to e confidence level of 95 percent for 
eoneentretlone of agent for whleh tbe equlpaent le deeigned to aeeeure. Vhere 
thie eccureey eennot be aet, quelity control proceduree epproved by AMXOS-C 
will be eetebliehed for aonitoring aethode and proceduree to eeeure tbe eyetea 
ie funetioeing within ite deeigned epeeifieetion# end that reedinge reported 
»» oonpoeitive do not repreeent ttnacceptable expoejure levele. 

3-5* Deteetioa reqvireaeats* MeaitoriaB of sgsnt srsss is outlined in this 
ssetion: > 

% * . • . ' • • • ' 

a* Geaeral* 
• * • • 

(1) Vhere pereonnel ere allowed to work unaaeked, the following 
detection echeae will be ueed to assurs thst uaprotected pereonnel ere not 

3 
expoeed to sgent ceneentrstions in sxcsss of 0.003 ag/a for asstard, 0.0001 

ag/a' for GB aad O.OOOOl ag/a' for VZ. 

(e) Creee-level deteetor (coatlnuous or hourly reedinge). 

(b) Low-level detector* 

(C') Lo<r*level or groee-level alera. Zf no elera eepebillty le 
eveileble (I.e. if only (e) end (b) ebove ere eveileble), e protective aeek 
auet be wom ae a aiaiaua (for anetard operetiooe, the low-level elera le 
required). 

(2) Zf only groee-level detection devlcee ere preeent, eppropriete 
coapeneetlng aeeeuree (engineering controle, pereonnel prectlcee, end person-
nsl protective clothing snd equlpaent) aoet be token. 

(3) The type of egent detection devices, nuaber, snd poeltlonlng of 
theee devlcee vill be outlined in the ssfety etobaieoione end identified on 
fecility layout drevlnge vhen requeetlng eefety eppreval for operetlene. 
Poeltlonlng of deteetore end uee of detecting devlcee equel to or better then 
deteetore eubaltted aey be aodlfied by the locel eefety offiee ee operetlonel 
experience Is gsined snd vhen ehangee would iaprove the operation. 

b* Firet entry aoaltoriag* 

(1) Znitiel entry eecb dey Into ereee (or fecilitiee) eontelnlng 
cheaicel sgente or egent conteaination vill be eccoapllebed In level A protec­
tive clothing uelng groee-level aonitoring end vill Include e thorough vieuel 
Inepection of eecb ecceeeible itea. Prior to entry, remote monitoring uelng 

.• ^-1 
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groee-level detection vill be performed to eeeure Interior is not in excess of 
IDLH levele. Specific exceptlone to the ebove preeeduree ere ee follovs: 

(s) Por outdoor etorege end outdoof operetlonel ereee, first 
entry monitoring mey be performed vhile veering level B protective clothing. 

(b) For meintenence, renovetlon, eurveillence, demillterisstion 
snd praduction buildinge vith en opereting ventiletion eyetem end vith nege­
tive reeulte from the leet lev-level monitoring performed the previoue dey, 
firet entry monitoring mey be performed in level B pmtective elothlng. 

(c) Zf the fecilitiee In peregreph b ebove ere aonltored continu-
ouely vith e lotr-level aonitor vhere negetive results een be escsrtslned prior* 
to entry of feeillty^ firet entry, aoaitoring aey be perferfe4 la level C pro­
tective elothlng* " ' '" '' 

(d) For Z deeontealneted ereee or feellltles (9» dsfined in pera 
5-le(l)), first aatry aonitoring asy ha perforaed in lerei B pmtective cloth­
ing. ••*̂-̂' 

(e) For ZZZ deeontealneted .eroee or ' fecilitiee (ee defieed in 
pere 5-le(2)), fireC entry aonitoring ie not required. 

• ' • / « ' * - . 

(f) Coafiraetioa tooting of eoepeet liquid aey be ecceapllshed In 
level B protective clothing irtiere firet .'entry aonitoring ves perforaed In e 
level of dreee other then level A projective elothlng (peree (e) end (d) 
ebove). Bovever, decoateaiastion of coafiraed liquid egent end conteineriss-
tion of leekere auet he perforaed In level A pmteeti^^ clothing exeept ee 
noted in peregreph 3-6, tble regoletien* ** .̂ V H 

m 

(g) Tiret entry aonitoring ie not required for entry into ereee 
of e fecility vhieh ere eepereted froa ite egent ereee by eppropriete 
engineering controle, i.e., pereonnel aey enter In level F protective cloth­
ing. 

(h) Firet entry aonitoring. of eneloeed ereee ueed eolely for 
etorege of etenderd overpecked aunltions. (s.g., MK-116 boabs, TMU 28/B sprsy 
tenke, end M23 ainee peeked in druae) asy be eeceapllehed vith pereonnel veer­
ing level B protective clothing. 

(1) Za etorege iglooe eoatelnlng C end B eerlee egents vhieh ere 
aonltored eontinuouely vith loir-level aonltore, end vhere groee-level negetive 
reeulte een be eeeerteined iaaedietely prior to entry Into the fecility, firet 
entry aonitoring need only eoneiet of eureory vieuel inepection end level C 
protective clothing aey be vom. Zn etorege iglooe, equipped vltb contlnuoue 
lov-level aonltore end low-level slsras vhieh aeeeure belov the PEL, firet 
entry aonitoring ie not required. Firet entry aonitoring in level A protec­
tive clothing ie required for etorege iglooe eontelnlng V eerlee egente. 

. (2) Tbe cooaender aey euthorise e aodlfied first entry aonitoring 
procedure vhen entry ie of e ebort duretion (epproxiaetely 15 ainutee or less) 
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end no further entry Is sntlclpsted thet dey (e.g., Zntruelon Detection Syetea 
check or other In-out operation). Such entrlee vill be mode only by pereonnel O 
veering level A protective clothing end monitoring vith e minimum of tvo 
groea-level detection devlcee vhile In the fecility. Ztem-by-ltea Inepection 
is not required, but vieuel obeervetlon of eech eisle for eny ebnormel condi­
tion ie required. The level A clothing ueed vill be monitored In eeeordence 
vith peragraph 4-3d(2). For thia clothing, decontamination le not required; 
only e thorough rinelng vltb water. Zf no contemination la found from monl- O 
torlng, the clothing may be rlneed end, efter en eeretloo of 12 houra, be 
vorn. 

e. Monitoring during operetlene* 

(1) After flrat entry monitoring hea been performed, peraonnel veer- O 
log appropriate protective clothing (pere 4-2) may enter the eree to work. 

(2) Groee-level monitoring will be eccompllehed et leeet hourly in 
not leea than two widely eepereted etetionery locetlone, one of which le to be 
located in or neer the work piece. Vhen monitoring with point aource detec-
tore (I.e., detector tubee, ensyae tlckete, or MB alarm vltb tubing attached), '^ 
aaaplea ere to be token In e etetionery locetlon. 

(3) Lov-level monitoring mey be ueed In conjunction vith groee-level 
mooltorlng to allov workere to work uinieeked. The following previelone epply 
to such low-level monitoring: 

(e) Semplea will be tsken et intervels not to exceed tvo hours. 

(b) Results of first ssaple aost be svsilsbls before workere aey 
unaeek. (Monitoring reeults prior to the leet exit vithin the pest 24 hours 
vill also suffice If no dlsturbsnce of sgent Iteae hss occurred*) 

(e) Reeults of ssaples aust be eveileble vithia two boure froa 
ths stsrt of the eeaple Intervel. 

(d) Vhen pereoonel ere peraitted to work unaeeked, aonitoring 
will be with e low-level detector end groee-level deteetore euppleaented with 
e low-level or groee-level elerae. Por aaeterd operetlene, tbe low-level 
elam le required for pereonnel te work unaeeked. 

(4) Vhere lo«r-level aonitoring le ueed for purpoeee other then to 
allow pereonnel to work unaeeked, provisions of persgrsph (3) sbove ere not 
applleable. 

(5) Air aonitoring vill be euppleaented by frequent vieuel obeerve-
tiene for conditlone vhlch asy indicste leekege. 

d* Reaete aonitoring* Monitoring of the interior of storege/operetionel 
fecilitiee by reaete eeapllng proceduree ehould be eaployed In lieu of pereon­
nel entry vhenever poeeible. Such aonitoring doee not negete requlreaente for 
firet entry aonitoring; hovever, it een provide velueble Inforaetlon regerding 
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Interior ebndltlone and an eerly vemlng of lookers vhsn used on e contlnuoue 
beele. 

G 

3-6* Leeking coataiaere or anaitioae* Vhen egent leekege le detected during 
firet entry aonitoring or when perforalng operetlene, pereonnel In level A 
protective clothing will conteineriss the leeking Itea In eeeordence with 
requlreaente outlined In SB 742-1 (If e aunltlon) or repelr the Item to etop 
the leek (If e eontslnsr or proeeee equipment). The eree will then be decon­
taminated end the etaoephere reaonitored to verify thet beraful concentretlone 
of egent do not exlet prior to petaltting unprotected pereonnel Into the 
facility or eree. Zn thoee operetlene where eurveillence eir eeapllng' of 
Iteae ere perforaed In level B protective clothing end vepor leeks ere 
detected, contelnerlsetlon of the leekere aey be perforaed by personnel in 
level B protective clothing provided the aunltlon or eontelner Is reseeled end 
aonitoring the etaoephere with e groee-level deteetor ylelde negetive reeults. 

3-7. Msinteaeaee of aoaitoring racorde* 

e* Geaeral* Deteiled recorde of the reeulte of aonitoring conducted in 
support of operetlene, (i.e., ACAMS record, bubbler end DAAMS enalyais 
results, etc.,) will be eollected dsily for ell operetlene. 

b* Moaitoriag iaforastioo* Rscords of sny saployee expoeure ebove the 
pemleelble expoeure Halts (psrs 2-5) will be forwerded to MEDDAC/MEDCEN for 
Incluelon Into the Individusl's asdlcsl rscord. Monitoring recorde vill 
include— 

token. 
(I) The dots, nuaber, duretion, locetlon, end reeulte of eech eeaple 

(2) A deecrlptlon of the eeaplina end enelytlcel aethods used br e 
reference to e publleetlon in the open lltereture deecrlblng theee aethode. 

(3) Type of protective clothing end equlpaent (PC 6 X) ueed. 

c. Dolly rooter* A deily rooter of pereonnel entering the building/erea 
will be provided along with the aonitoring recorda to the offiee deaignated 
reeponeible for aeinteining aonitoring recorde. The deily roeter will heve 
unequlvocel Identifying Inforaation (e.g. eoelel eeeurlty nuaber) for Indlvi-
duele entering egent ereee. A euamery of the roetere documenting Individual 
agent aree entrenee end egreee level of PC A B wom end the records of eir 
monitoring meeeuremente will be reteined for et leeet 40 yeers. 

d* Msiateiaiag recorde* The office reeponeible for asintsinlng ths moni­
toring recorde will be designstsd by ths Instsllstlon eomaender end aust hsve 
pereonnel quellfled to Interpret end correlete tbe reeulte. 

3-B* Deteetor/aealtor tabiag* Tygon or mbber tubing will not be ueed on the 
esapls Inlst to e detector (e.g., bubbler). Teflon (preferred), gleee, or 
etelnleee eteel tubing ie secepteble. Totel tubing length will be kept ee 
ebort ee poeeible but In no eeee will the length be eueh thet tbe flow rete le 
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6-
Pereonnel Protective Clothing end Bquipaeat 

O 

O 

o 

4-1. Generel philosophy sad levele of proteetiea* 

e. The uee of PC 6 B ie the leeet deelreble aethod of eeaplylng with, per-
alssible expoeure liaits. Bfforte will be aede to reduce dependence upon PC A 
E in egent opereting environaente through the Increeeed uee of engioeering end 
edainletretlve eontrole ouch es ventiletion, Isoletion, remote operetlene, 
remote aonitoring, end ellalnetlon of ell noneeeentlel entries into egent 
ereee. Heserd enelyses will reflect thet theee eltemetlvee have beeo 
explored. 

b. Tbe following ere deflnitiooe for levele of protection: 

(1) Level A* 

(e) MS Texlcologleel egent protective eneeable* Tble ensemble is 
not s positive preeeure eyetem end thue eome outside eir will enter the euit 
througb the eleeve, neck, end leg o|»enlngs. Preceutione to reduce the emount 
of outelde sir entering the eult ere eontelned within tble end other sectlone 
of thie reguletlon. For environments sbovs the ZOLH, the eulte described in 
(b) below ere preferred end ehould be ueed iriien evsllsbls. 

O 

Suit 
Hood 
Boote 
Gloves 

Innerweer — 

9-.. 

Mssk — 

coverells, texlcologleel egent protective (TAP) (M3). 
toxieologlcel egent protective (M3). 
butyl, eefety toe,,toxieologlcel egent protective (M2A1). 
butyl, toxieologlcel egent protective (M3, M4, gloveeet). 
CB/VZ— Surgleel or other equlvelent nonetenderd gloves will be 
wom uniderneeth for protection when doffing TAP elothlng. 
Mueterd— Surgleel or other equlvelent nonetenderd gloves optlooel. 
CB/VZ— coverells, fstlguee, or eimiler (with drewers snd undershirt) 
end eocke. Aiternetive— long underweer end eoeke. 
Mneterd— Impregneted glovee, Impregneted eocks, snd Impregneted long 
underweer er Impregneted protective liner to include ehirt end 
troueere. Coverelle, fetlguee, or unlmpregneted underweer mey be 
wom In eddltion. 
wom (N9 eeries) 

O 

4; 
rC 

(b) Air soppllsd or self-contelned eulte* Vhen euthorlsed by the 
Director, AMC Field Sefety Activity ATTN: AMXOS-C, the demillterisstion pro­
tective eneemble (DPS) or the texlcologleel egent protective eneemble eelf-
conteined (TAPES) mey be eubetituted for level A protection. For operations 
Involving aastard, only the 30 all thick DPB (for up to two boure) is 
required. 

(2) Level B* 

Apron — toxieologlcel egent protective (M2); extending below top of boots. 
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lonervear — GB/VX— coveralls, fatigues, or slallar (with drawers snd undershirt) 
and socka. 
Mueterd— iapregnated gloves; iapregnated socks; aod inpregoated 
protective liner to Include shirt and trousers. Coveralls, 
fetlguee, or unlapregoated underwear nay be worn In addition. 

Hood — toxicological agent protective (M3 for M9 mask or M6A2 for 
M17 aeek). 

Boots — butyl, sefety toe, toxieologlcel sgent protective (M2A1). 
Gloves — butyl, toxicological agent protective (M3, M4, gloveaet). 

GB/VX— Surgleel or other equlvelent noostsndsrd glovee will be 
wom undemeath for protection when doffing TAP clothing. 
Mueterd— Surgical or other equlvelent oonatandard glovea optional. 

Mask — worn (M9 or M17 eeries). 

O 

O 

o 
(3) Level C* 

Boots 
Glovee 
Apron 

Clothing — 
Mssk — 

butyl, sefety toe, texlcologleel sgent protective (M2A1). 
butyl, (M3, M4, gloveeet). 
toxicological agent protective (M2), extending below top of boots. 
Required only If Job hessrds snslysls (psrs 6-2s) determines 
thst bodily contact with sgsnt-fllled Iterae aey occur, 
unlapregnsted— coveralls or fetlguee, socks, drswers, undershirt, 
worn (M9 or M17 serlee). 

O 

(4) Level D* rc: o 

Boote 
Glovee 
Apron 

Clothing — 
Meek — 

butyl, eefety toe, toxieologlcel egent protective (M2A1). 
butyl, (M3, M4, gloveeet). 
toxicological agent protective (M2); extending below top of boota. 
Required only If Job hessrds snslysls (psrs 6-2s) determines 
thst bodily contsct with sgent-fllled Iteas msy occur, 
unlmpregneted— coverells or fstlguee, eocks, drswers, undershirt, 
slung poeition (M9 or M17 eerlee). 

O 

(5) Level 1* 

Clothing — unlmpregneted— coverells or fstlguee, eocks, drewers, underehlrt. 
Meek — elung poeition (N9 or Ml7 eeries). 

In Isborstorles, s Isb coet mey be eubetituted for coverelle or fatigues 
and the meek mey be reedily eveileble et the work eite loeteed of In the 
elung poeition. Glovee will be worn when required by chepter 8. 

(6) Level f* 

Clothing — etreet clothing 
Meek — elung poeition (M9 or M17 ssrlee) 

e* Protective boote. The butyl boote epeclfled ebove will be eefety-toe 
type boots, M2A1, NSN 8430-00-820-7295/7306. Boot covere ere optlonel sddl-
tlons to sll levels of protective clothing. 

' t _ 

O 

O 
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d. Protective gloves. M3, M4, gloveeet, end glovebox (made to Mil Spec 
MIL-<>-12223) glovea are conaidered to be etenderd end may be ueed with any 
level of protective clothing. Butyl 7 and 14 mil glovee (psrs 8-5c) do not 
require testing under sn accepteble quelity level (AQL) plan (para 4-2h(2)) 
but auat be epeelflcelly epproved by AMXOS for other then leboretory uee. 

0* Zapregnsted clothing. lapregneted liners snd underweer can be reueed 
after laundering but not worn aore than aeven tlnee (initial iaaue snd six 
launderinga/wearinge) without reimpregneting. Dlecerd end reieeue new cloth­
ing If lapregnetlng fecilitiee ere not eveileble. 

f* Mlcrocllaete controle (eooliag equipaeat)* Coaaercielly eveileble 
cooling veeta or eulte may be ueed under the M3 TAP eneemble or level B cloth­
ing provided the Integrity of the clothing Is not degreded, tbe cooling equip­
ment does not Interfere with eefe operstions, s written SOP ie prepored, 
trelnlng is provided, end e locel heserd enalysls vsrlfylng ssfe use is 
prepared. Cooling hats or skull csps will not be ueed without epeeifie eppro-
val from the Field Sefety Activity, ATTN: AMXOS-C, Charleetown, IN 47111-
9669. Cooling equipment Inelde e protective eult will not be reueed If It 
beconee agent contemineted. 

g. Emergency eeeepe devices. Commerclelly eveileble emergency escape 
devices aay only be ueed by viaitore who cannot be properly fitted with a reg­
ular protectlvf meek end only for emergency eeeepe purpoeee. Theee devices 
must hsve s self-contelned sir supply (typlcelly 5-15 minute duretion) end e 
hood end neck seel systsm that providee positive pressure eleen air to tbe 
entire hood. The device muet be BZOSH-epproved ee sn eeeepe device. Znetsl-
latlon muat provide appropriate trelnlng In the uee of the device end the eve-
cuatlon plan muet be coneletent with the ebort duretion of protection theee 
devlcee provide. 

4-2. Determinatioa of proteetiea required* The level of protection required 
will be deterained for eaeh operetion end auet be epeclfled In the etendlng 
opereting procedure. Condltlooe under which the verioue levele of protection 
ere required ere deeeribed below: 

a* Level 4* 

(1) Level A will be wom in proxiaity to epilled agent in an aree of 
known liquid eontealnetlon end during decontaalnetlon operetlene. For theee 
eltuationa, the euffe of the eleevee end lege of the M3 euit will be teped to 
the glovee end boote to reduce the eaount of outelde eir drewn Into the eult. 
(Toping ie not reeoaaended for routine operetiooe requiring level A beceuee of 
tbe reeldue left oo the euit.) Vhere e eignifieent eaount of liquid la 
preeent or the ZDLH le exceeded, tiae In the M3 eult will be Halted to the 
extent operetlonally feeeible end will not exceed one hour. 

(2) Air eupplled or eelf-eontelned reepiretory protection ie required 
when eirbome egent concentretlone exceed the effective ZDLH levela (pare 2-
5e(5)) or when In ereee of potentiel but unknown eirbome eontealnetlon, e.g., 
firet entry aonitoring of Iglooe. Tble requlreaent doee not epply to 
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emergency situations unless such protection is available and its use would not 
significantly impede the operatioo. 

(3) Storage operations. Level A will be wom by personnel performing 
first entry monitoring of enclosed areas. Level A protection nust be retained 
until it is established by testing that the ataosphere and surface areas 
inside the stnicture are substantially free of contamination (below the PELs 
in para 2-5a(5)). 

(4) Sampling operations. When personnel are drawing liquid samples 
from bulk containers or agent filled munitions, level A will be wom except 
when the operatioo is conducted within a ventilated and controlled ataosphere 
such as a laboratory hood or glovebox type fixture, in vhlch case a lower 
level of protective clothing may be worn. 

(5) Materials handling. When handling Items which are known to be 
contaminated or leakage Is suspected, level A will be worn. 

(6) Maintenance operatlona. Level A will be worn when maintenance 
operations involve the opening of agent munitions/containers that could perait 
contact with agent by operating personnel. Replacement of plugs or valvea In 
ton containers tiould be examples of this type of operation. 

(7) Fireflghtlng/chemlcal accident/incident control. When responding 
to a fire alarm In buildings or areas containing agents, firefighting person­
nel should wear full firefighter protective clothing (without TAP clothing) 
during chemical agent firefighting and fire reacue operatlona. Respiratory 
protection is required. Poeltlve preasure, full feceplece, NIOSH-approved 
self-contained breathing apparatus (SCBA) will be worn where there Is danger 
of oxygen deficiency and when directed by the fire chief or cheaical 
accident/Incident (CAI) operations officer. The M9 or M17 series mask aay be 
wom in lieu of SCBA when there Is no danger of oxygen deficiency. If such 
clothing is contaminated, It will not be reused. In cases where firefighters 
are responding to a chemical accident/incident for rescue/reconnaissance pur­
poses vice firefighting, they will wear appropriate levels of protective 
clothing as described in paragraph 4-lb. Firefighters will be warned of the 
combustible characteristics of butyl rubber protective clothing. For 
accident/Incident sltuatlona, the control officer may determine the proper 
level of protection required for Inltlel entry (reconnalsaance) teams and nay 
aodlfy existing levels of protective clothing to aeet eaergency requlreaente. 
Additional guidance Is outlined in AMC-R 385-100, chapters 11 and 12. 

b. Level B. 

(1) Level B will be worn when contect with euapect Itea la required 
and vhen performing operatlona which aay reault In releeae of agent vapors 
within the work area (e.g., air sampling Inspection of stocks or 
inspection/repair of equlpaent), but there is no contsct with liquid agent 
anticipated and no liquid agent Is present. 
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(2) Level B, less the butyl rubber apron, aay be worn by personnel 
perfomlng first entry aonitoring of outdoor atorage ereaa. 

(3) Level B or equivalent commercial protective clothing, without 
Impregnated underclothing. Is required for loading end cherglng the M9 or M12 
decontaminating apparatus with Super Tropical Bleach (STB) or High Test Hypo­
chlorite (HTH) In an ataosphere free of cheaical agent contaalnatlon. 

c. Level C. Level C will be worn by personnel who aust be In agent areas 
where handling or contact with agent-filled Iteaa Is Involved and If low level 
aonitoring Is not being perforaed. 

d. Level D. Level D will be worn by personnel In cleen areas where han­
dling or contact trlth agent-filled Iteas Is Involved and if low-level monitor­
ing Is being perforaed, with negetive results. In sccordance with 3-5c(3). 

e. Level B. 

(1) Level E will be worn by operating peraonnel who aay be obaervlng 
or supervising the operations and who would not likely contact an Itea or 
would only be exposed to agent In the event of an accident. 

(2) Laboratory personnel will use this level of protection In con­
junction with approved gloves aa required (para 8-4c). A laboratory coat may 
be substituted for the coveralls and aaaks aay be readily available Instead of 
in the slung position. 

f. Level P. Level F will be limited to casusl or trsnslent personnel who 
may be required to visit cleen storage or operating arees. 

g. Trslned eaergency pereonnel reepondlng to en eecldent or emergency 
situation will wear the level of protection which Is Indicated by the condl­
tlona that exist. When emergency (i.e., life threatening) conditions Involve 
exposure to liquid sgent, level A protection will be worn unless modified by 
the supervisor or chemical accident/incident control officer (CAICO) to pro­
vide life-saving meaaures. However, where exposure to only agent vapor is 
involved, level B protection may be worn. 

h. Uee of nonetenderd type glovee. Noostsndsrd gloves mey be used in 
lieu of standard (type classified or specificelly epproved by AMXOS) TAP 
gloves for agent activltlea requiring apeclal handling conalderatlon auch as 
laboratory operations where good hand dexterity Is essential or glovebox 
operations subject to the following requirements: 

(1) The nonstandard glove selected will be limited to use in opera­
tions where standard glovea cannot be used because of safety or operational 
considerations. An example is the uee of lightweight tlghtflttlog neoprene 
gloves in laboratory operations involving solvents Incompstlble with butyl 
rubber. 
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(2) The nonetenderd glove aelected will heve its agent penetration 
resistance ascertained by testing each purchased lot under an AQL plan. The 
plan will, as a minimum, provide for teetlng in accordance with MIL-STD 282 
for the time period exceeding Intended uee with sufficient sanpling to sta­
tistically deaonstrate 95-percent reliability (no deteeteble penetration) at a 
95-perceot confidence level. Seapling to e four-percent AQL at general 
inspection level 2 In eccordance with MIL-STD 105 is acceptable. Questions 
concerning the conduct of such tests aay be referred to AMCCOM Product 
Aasurance Directorate, ATTN: AMSMC-QAE(A), Aberdeen Proving Ground, MD 
21010-5423. 

(3) Nonstandard gloves «rlll be uaed only in a aanner which prohibits 
intentional contact and has low potential for unintentional contact with 
liquid agent. In the event of actual or suspect liquid contamination, the 
gloves will be decontanlnated and reaoved as soon as feasible and disposed of 
In accordance with paragraph 5-2. 

(4) If no liquid contaalnatlon occurs, the gloves aay be decootaa-
inated, laundered, tested and reused, except nonbutyl gloves will be destroyed 
in accordance with paragraph 5-2. 

(5) Nonstandard gloves will not be worn (a) after liquid contaalna­
tlon (b) in exceas of the tiae tested under the AQL plan, and (c) for aore 
than one work shift. 

1. Chemical protective elothlng end equipment. Approval by Director, AMC 
Field Safety Activity, ATTN: AMXOS-C, is required prior to using any new non­
standard (except as In para h above) or modified chemical personal protective 
clothing and equipment. 

4-3. Care of toxicological agent protective (TAP) clothing. 

a. Each inatallation will establish a aeparate area or areas where pro­
tective clothing will be laundered, Inapected, tested, and Issued. TAP cloth­
ing and associated non-TAP clothing may be laundered in the same facility. 
Associated non-TAP clothing may alao be laundered in other baae laundry facil­
ities. When the laundry is located In an area which allows access of non-
related personnel, all TAP clothing will be monitored in accordance with para­
graph d(2) below prior to delivery to the leundry. 

b. Butyl rubber Impermeable protective clothing will burn end does not 
possess self-extlngulshlng properties, therefore contact with open flame or 
objects which would Ignite the clothing muet be avoided during laundering, 
inspection and testing, issue and storage, and wearing. Smoking la prohibited 
io the vicinity of or while wearing butyl rubber TAP Items. 

c. Clothing must be In e serviceeble condition and properly fit the 
wearer. Unserviceable, damaged, or deteriorated clothing will not be Issued 
or used. All TAP clothing In active uae must be sent to the laundry for 
inspection and testing quarterly. The M3 coveralls, M3/M4, gloveeet gloves, 
and M2A1 boots will be leek tested (e) when newly removed from stock (b) after 
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each laundering (c) prior to uae of these items If they haye not been tested 
within the previous 3-month period, and (d) whenever there Is evidence of 
deterioration or damage that might cause leakage. The M3 coveralls, M3/M4, 
gloveset, glove box gloves, snd M2A1 boots will be leak tested using either 
the Q79A1 or the procedures in TM 10-277. Because of adhesive residue left on 
TAP clothing, tape should not be ueed for sealing cuffs or marking suits. 
Each wearer is to sssure servlceeblllty of their PC 4 E by visual inspection 
before and after uae. Serviceable TAP clothing is not to be worn as a general 
utility item. Unservlceeble TAP Items being used as general utility items 
(i.e. M2AI boots) must be clesrly marked so they CANNOT be oistaken for ser­
viceable Itema. 

d. Requirements for decontaoination and laundering of protective clothing 
will be as follows: 

(1) Protective clothing wom during first entry aonitoring of 
enclosed agent facilities which la not aubjeet to agent liquid or vapor con­
taalnatlon will be fluahed with water and aerated for at leaat 12 hours prior 
to reuse. Tble protective clothing will be laundered once every three aonths 
as a ainlaua as outlined In paragraph 4-3e below except that water teopera-
turea aay be reduced to 60*C (140*F). 

(2) Protective clothing worn In known agent vapor contaalnated areas 
(or which has alnor liquid agent contaalnatlon) will be decontaalnated with a 
10 percent aodlua carbonate or aodlua hydroxide for GB end a 10 percent HTH or 
STB alurry for VX and mnetard thoroughly fluahed with water, doffed, placed in 
a plaatlc bag, and sealed to prevent eacape of agent vapors. During decontam­
ination, particular attention should be given to the double cuff erea on the 
sleeve and folds sround leg end sleeve snsps on the M3 suit and cuffs of M2 
apron. After at leaat four houra at a location providing a alnlaum tempera­
ture of approxiaately 21*C (70*F), the ataosphere inside the plastic bag will 
be tested for contaalnatlon with a low-level detector to verify that agent 
vapor concentrations do not exceed the PEL specified in paragraphs 2-5a(l)-(3) 
before the clothing aay be reaoved froa the bag and sent to the laundry facil­
ity. If agent concentretlone above the peraiaaible Halts are detected, the 
clothing will be further deeontealneted and teeted ebove. 

(3) Protective clothing eubjected to aejor liquid agent contaalnatlon 
(or any liquid contaalnatlon In the ceae of mueterd) will be decontanlnated 
and tested for thoroughnees of decontamination as in psragraph 4-3 d(2) above. 
If no agent is detected by test, the clothing will be disposed of In accor­
dance with paragraph S-2. 

(4) Whenever the degree or type of contamination Is questionable, the 
clothing will be treated as If It were subjected to liquid agent contamina­
tion. 

(5) Butyl rubber protective clothing contaalnated with petroleun base 
products Including solvents or lubricants will be disposed of in accordance 
with paragraph 5-2. 
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e. TAP clothing worn in contaalnated areas and decontaalnated and aonl­
tored to assure that any agent vapors released do not exceed pemlssible Ha­
lts (in accordance with paras 2-5a(l)-(3)) will not be reueed until laundered. 
The laundry facility will eccoapllsh thorough cleaning, inspection, and repair 
(if required). Laundering of laperaeable protective clothing (excluding 
aasks) will be eccoapllshed by soaking in hot soapy water with en elkallnlty 
of pH 8 to pH 9 at a teapereture of 79* to 85* C (175* to 185* F) for at least 
one hour without agitation. Detergents sre not to be used in lieu of soaps. 
The clothing will then be rinsed with fresh water, air dried, and hung lo a 
ventilated area for aeration for a 24-hour period. M3/M4 and gloveset gloves, 
M2A1 boots, and M3 coveralls will be leak tested aa required by paragraph 4-3c 
above after each laundering. 

f. The wearing, care, oalntenance, storage, handling, and decontaaination 
of personal protective clothing and equlpaent oust be In coapllance with 
appropriate TMs, FHa, SBa, etc., unless covered herein. 

g. As a general rule, to prevent heat exhaustion and fatigue during warn 
weather perloda while weerlng the M3 ault, maxlaua wearing tiae should be 
specified below. However, the local aedlcal authority may use discretion to 
vary the wearing time depending on such fsctors as relative humidity, use of 
cooling suits, and activity levels, etc. During hot weather activities, pro­
visions to cool Indlvlduala dreeeed in level A protective clothing is 
encouraged. 

Ambient Teapereture 

Above 90*F 

85-90* F 

80-84* F 

70-79* F 

60-69* F 

50-59* F 

30-49* F 

Below 30* F 

Mexlmum Veering Time (boore) 

1/4 hour 

1/2 hour 

1 hour 

1 1/2 hour 

2 hours 

3 hours 

5 hours 

8 hours 

4-4. Respiratory protection progrea. In operations where respiratory protec­
tion is required, there will be e program for eelectlon, use. Inspection, 
testing, and maintenance that compiles with TB Med 502. The program will 
Include the following essential elenents: 

e. Selection. The device which will give the best protection and which 

O 

•o 
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can be worn with the greatest degree of confort under conditions of enployaent 
will be selected using the following standards: 

(1) In an ataosphere which is oxygen deficient (less than 19.S per­
cent oxygen) or for operations other than field or eaergency operations in 
which the toxic agent vapor concentration is considered to be Inaediately 
hazardous to the life and health of personnel (para 2-5c) an air-supplied pro­
tective suit or pressure demand breathing apparatus will be used. : Suit or 
apparatus used nust be approved by AMC Field Safety Activity (AMXOS-C). 

(2) Canister or filter elenent-type aasks can be used where oxygen 
deficiency is not a factor and concentrations do not exceed those considered 
to be IDLH. This category of protection includes the H9 and M17 series masks. 
All Ml7 series masks aust be equipped with M13A2 filter elements having green 
filter element sleeves (NSN 4240-00-165-5026). M13 and M13A1 filter elements 
with black or gold filter elenent sleeves will not be uaed for protection 
against agent as these are training filters. 

(3) A sufficient nuaber of fitted prescription optical inserts will 
be made available to personnel requiring then. Procedures for obtaining opti­
cal inserts are Included in ARs 40-3 and 40-5. 

(4) Where respiratory protection froa other hazards (spray painting, 
sand blasting) is required simultaneously with agent protection and the air­
borne agent concentrations are known to be below those specified In paragraph 
2-5a(l)-(3), a NIOSH-approved pressure demand respirator may be used. 

b. Wearer Inetruetlone. The wearer will be properly fitted and trained 
in the uae and care of the device and the meena by which It gives protection. 
The wearer's face will be clean shaven to the extent that there is no possible 
Interference of any facial hair grotrth (beard, sideburns) with the sealing 
surfaces of the protective mask to sssure that an effective seal will be main­
tained between the aaak and the wearer's face. Any persoo who needs to grow a 
beard to effect a cure for pseudofollculltls as determined by their attending 
physician and/or deraatologlst will be excused froa agent activities until 
such time as the beerd la no longer required. This restriction does not apply 
to the personnel provided with a self-contained eaergency escape device or 
other approved devices not needing a aask-to-face seal. 

c. Meintenence. 

(1) A facility will be established at each installation- for the 
Issue, testing, and organizational maintenance of serviceable respiratory pro­
tective equlpaent in accordance with the current supply and oalntenance gui­
dance for the equlpaent. This unit w5.11 assure that an adequate stock of 
approved serviceable respiratory protective equipment is always available. 

(2) Canister and filter replaceaents will be In accordance with the 
requirements of the latest technical manuals (TMs) and supply bulletins (SBs) 
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for the Individual M9 and M17 protective aasks. In addition to the replace­
ment requirements for canisters or filter elements given in the appropriate 
TMs and SBs, the following replacenent requirements will also apply: 

(a) At least annually. Annual cycle will start when 
canister/filter is removed from the original sealed package. 

(b) Whenever the aask becomes contaminated with liquid agent. 

(c) So that the canister/filter will not be used for aore than 
two hours when the nask has been worn In a known contaalnated area. 

(d) As prescribed by special directives for M13 series filter 
elements (Ml? series nasks) and the Mil canister (M9 series aasks). 

(3) Protective aasks will be aaintained as follows: 

(a) Protective masks and carriers worn in known contaminated 
areas (or In unknown atmospheres) will be turned in along with the rest of the 
protective clothing for oonitorlng, cleaning, visual inspection, repair, and 
canister or filter replacement. The nask will be cleaned and sanitized at a 
temperature of 49" to 60* C (120* to 140" F) iri accordance with NIOSH-approved 
procedures or procedures outlined in TM 3-4240-279-10, Operator's Manual, Ml7 
series mask and TM 3-4240-204-12&P, Operator's and Organizational Maintenance 
Manual, and M9 series mask. Whenever a filter/canister is changed, M4/M14 
testing of the mask is required. If applicable, the optical Inserts aay be 
removed after doffing the mask, rinsed, and returned to the user or a second 
set of optical inserts may be provided in another mask. The canister will be 
reaoved from the mask before returning the mask for cleaning. The threads on 
used canisters should be damaged to prevent reuse and the canister disposed of 
as contaminated waste. 

(b) All protective masks will be turned into a maintenance facil­
ity at least seal-annually for cleaning and sanitizing (as above). Inspection 
using the M4, M14, and Q204 mask testers and repair. Filter elements or can­
isters will be replaced annually as required in paragraph 4-4c(2). 

(c) Each installation using protective maaks will have a written 
procedure to ensure coapllance with (2) and (3) above. 

(4) The use of quantitative mask fit testing is beneficial in several 
areas such as initially determining proper aask size and type, protection fac­
tors, and as a confidence training aid. The procureoent and use of quantita­
tive aask fit equipment Is encouraged. Guidance regarding inforaation and 
choice of equipment oay be obtained froa AMC Field Safety Activity, ATTN: 
AMXOS-C. 

d. Storege. The protective masks will be stored so they will not be 
exposed to sunlight, heat, extreme cold, aolsture, or any other envlronoent 
which aight cause deterioration. Protective masks should be stored in the 
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carriers provided hung by the shoulder strap or D-rlng on the carrier. Pro­
tective aasks In carriers aay also be stored in separate bins. 

Note. Calciua hypochlorite is appropriate for sanitizing the aasks. The cal-
clua hypochlorite solution should be 50 to 70 ppa of chlorine with an lamer-
sion time of about two alnutes. One of the 0.5g tubes froa water purification 
chlorination kit (NSN 6850-00-270-6225) to one gallon of water should result 
in 60-70 ppm chlorine. A similar chlorine content nay be produced by using a 
1:400 dilution of 5 percent sodiuo hypochlorite solution (household bleach). 

e. Individual cere end uee of protective meaks. 

(1) Initial fit. When a protective mask is Issued or the filter ele­
ment or canister ts changed, it will be Inspected for serviceability, fitted 
to the person, and tested for leaks using the method outline in appendixes B 
and C. 

(2) A preventive maintenance program for protective masks used by 
Individuals in their regular operational assignments must be established. The 
procedures prescribed in the operator's manual for the specific mask will be 
the minimum required except that filters or canisters are not to be removed as 
this Invalidates the leak test. When masks are used dally. Inspection and 
cleaning will be perforaed weekly to ensure serviceability. Supervisory per­
sonnel aust check to assure that cleaning and Inspection of aasks are being 
perforaed by eaployees. 

(3) Donning and leak checks. Personnel eaployed in operations where 
the aask Is required for protection will check for fit and leakage whenever 
the aask is worn using the procedures lo appendix C. Positive pressure air 
supplied masks are not subject to this provision but should be leak checked 
under the aaoufacturer's provisions. 

(4) Each individual Is responsible for the condition of his own aask. 
This Includes a detailed visusl Inspection. Defects will be laaedlately 
reported to the supervisor. 

(5) When the aask will be used only in eaergency situations, the aask 
will be visually Inspected and tested for fit and leakage (using the pro­
cedures in appendix C) at least every 6 aonths. 

(6) Contact lenaes will not be worn by personnel Involved in agent 
operations. Excepted froa this requirement ere visitors and casuals who would 
noraally don a aask only in the event evacuation is necessary. 

(7) The Mil canister will not be ueed for respiratory protection 
without the pad Insert installed. The pad insert must be changed every eight 
hours of use. Wearing of the aask for fitting and checking for leaks (isoamyl 
acetate test) Is not to be considered use-tlae. A procedure aust be developed 
to assure that the eight hours use-tlae is not exceeded. Mask is to be 
retested (M4 and M14 testers) after replacenent of pad Insert and Mil canis­
ter. 
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f. Speciel fitting. Requests for. specially fitted M9/M17 series nasks 
will be subaitted to Coaoander, U.S. Aray Araaaent, Munitions, and Cheaical 
Command, ATTN: AMSMC-MAO-NC, Rock Island, IL 61299. Requests for specially 
fitted butyl rubber protective clothing will be submitted to Commander, U.S. 
Army Natlck Research and Development Command, ATTN: AMDNA-VCC, Kansas Street, 
Natick, MA 01760, AUTOVON 955-2207, with detailed measurements. 

O 

o 
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CHAPTER 5 

Decontemlnetion and Disposal 

5-1. Decontemlnetion. The decontamination of personnel and items, (i.e., 
equipment and facilities) requires that procedures be established to ensure 
proper personnel training and accomplishment of desired results. 

s. Levels of decontamination are aasigned, baaed upon local determina­
tion, to all items which have been subject to liquid contamination or long 
term vapor contamination. Other methods of decontamination (in addition to 
those below) apeclfIcally approved by AMXOS-C are acceptable. 

(1) X - A alngle X Indicates that the level of decontamination is un-
kno%m or that an item is contaminated to the extent that vapor concentrations 

from the bagged item or within the facility exceed 0.003 mg/m for anetard 
3 3 

agents, O.OOOl mg/m for GB, and O.OOOOl mg/m for VX. 

(2) XXX - Three Xs (3X8 is used for brevity in this regulation; it 
will not be abbreviated when marking an item or fecility) indicate that the 
iteo has been surface decontaalnated (If required) by locelly approved pro­
cedures bagged or contained, and that eppropriete teata or aonitoring has ver-

3 
if led that vapor concentrations above 0.003 ag/a for mueterd egents, 0.0001 

3 3 
ag/a for GB, and 0.00001 ag/a for VX do not exist. Monitoring Is not 
required for coopletely decontanlnated and dlsssseabled psrts thst ere slaply 
shaped (no crevices, threeds, etc.) end are aade of essentially lapervlous 
aaterlals (slaple lab glaaewere, steel geers, etc.). 

(3) XXXXX - Five Xs (5Xs is used for brevity in this regulation; it 
will not be abbreviated when narking an itea or fecility) indicate that the 
Iten is clean and may be releesed froa governaent control without precautions 
or restrictions. An approved aethod of achieving SX level is subjecting Iteas 
for a sufficient tiae at a sufficient teapereture to completely destroy agent. 
For disassembled items, heetlng the items to 538* C (1000* F) for 15 minutes 
is considered sufficient. Where items csnnot be dloessembled to component 
parts, more time may be required to aasure thet all agent is destroyed. 5X 
condition must be certified by commsnder'e designstsd representetive. 

(4) Cleen condltlonel - When sltustlons sueh aa metallurgical inves-
tigationa require teetlng at locationa outside the Instsllstlon, the item will 
be disassembled and expoeed to moderately high tempereturee long enough to 
decompose agent to compounds of lesaer toxicity. A temperature of 177* C 
(350* F) for 4 houra Is conaidered eufficlent to decompoee agent. Bubbler 

3 
samples will be token to eeeure vepor concentretlone do not exceed 0.003 mg/m 

3 3 
for mueterd agents, 0.0001 mg/m for GB, end 0.00001 mg/m for VX. After test 
data is obtained, meterlel will be decontemlnated to 5X levela for release 
from government control or pieced In epproved storage ee 3X atatua. Such 
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testing will be accomplished only et government installationa and under an 
standing operating procedure (SOP) concurred in by the installation responsi­
ble for the Item. 

b. Identlflcetlon of deeontealneted equlpaent, aateriala, and fecilitiee. 
DD Form 2271, Decontamination Tag, Nov 82 (replaces DA Form 3803 which may be 
used until supply exhausted) and phyalcal marking will be uaed to identify 
decontaminated equipment, materials, and fecilitiee. 

e. Decontemlnetion of pereonnel, equlpaent, end faeilitiee. 

(1) Equipment decontamination (metal or other nonporous materials). 
Appropriate testa will be conducted to assign the equipment to a level of 
decontamination described in paragraph a above. 

(a) X itema must be handled or stored as contaminated using ade­
quate engineering control measures and/or protective clothing. 

(b) 3X items may be handled or operated by agent-related person­
nel without restriction except that the items may only be heated or disassem­
bled in an area having controlled ventilation. Maintenance or dlaasseably of 
such iteas will be eccoapllshed by personnel knowledgeable in agent syaptoaa-
tology, agent characteriatlcs, and in facilities equipped with appropriate 
safeguards to control potential hazarda. 3X equlpaent aay be transported 
under governaent bill of lading if hazard analysis determines this is accept­
able. The exterior of the shipping container will be narked "CONTAINS XXX 
MATERIAL, TO BE OPENED BT AUTHORIZED PERSOHNEL ONLY." Certification of decon­
taoination will be provided by the ehipper and will accoopany the ahlpoent. 
Iteas decontaalnated to 3X level oay not be releaaed froa governaent control. 
The shipper will maintain an audit trail of the documents. Nonreleted person­
nel should not be allowed routine access to 3X items. 

(c) 5X items may be handled, operated, or releaaed from govern­
ment control without reatrlctlon. 

(d) Clean conditional. This material may be handled under con­
trolled condltlona when suitable preceutione are taken for decompoaltlon pro­
ducts. Material will not be releaaed from government control until decontam­
inated to the 5X level except for ahlpment by regulated carrier in accordance 
with applicable DOT requirements for general cargo. 

(2) Facilities deconteminstion. Prior to relesse of agent operating 
facilities or storage facilities for AMC operatlona of a nonreleted nature, 
the facilities must be certified to the 3X level of decontamination. Monitor­
ing will be conducted with ambient temperature of 16* C (60* F) or above, with 
area closed, and for at leaat three 8-hour aample periods. Periods may be 
consecutive or nonconeecutlve. All equipment which has been In contact with 
agent will be removed. 

(3) Combuetible waate contaminated with agents will be disposed of by 
burning in a controlled emission incinerator. If the waate has not been 
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decontaminated to 3X levela prior to incineration, tbla material will be 
incinerated in equipment which is designed to assure destruction of all toxic 
agent and control emission of gaaeous products to enaure compliance with air 
pollution control standards. Lstter equipment must be approved by Director, 
USAMC Field Safety Activity, ATTN: AMXOS-SE. 

(4) Contaminated personal protective clothing will be treated as 
specified in paragraph 4-3d before releasing the clothing for normal use. When 
decontaminating the protective clothing while it Is being worn, care must be 
taken to prevent application of the decontaminant over the protective mask air 
intake. Special attention should be paid to the folded areas of the sleeves 
and leg cuffs of the M3 TAP suit and cuffs of the M2 butyl apron. TAP cloth­
ing and mask worn in potentially contaminated areas will be considered as 
being 3X. 

(5) Personnel decontamination. Eye and skin decontamination will be 
accomplished in accordance with paragraph 7-8 of thia regulation. 

d. Decontemlneting egente. 

(1) Standard decontaminating agents that are acceptable for decontam­
inating equipment or spills Include but are not limited to— 

(a) Super Tropical Bleach (STB). STB must be used ss a slurry. 
In the dry state STB reacts violently with liquid austsrd, producing toxic 
vapors and possibly sufficient heat to cauae flame. STB ehould be Immediately 
and thoroughly rinaed from surfaces after decontamination to preclude fire and 
limit corrosion. 

(b) High test Hypochlorite (HTH). HTH must be used as a solu­
tion. In the dry state HTH reacts violently with liquid mueterd, producing 
toxic vapors and possibly sufficient heat to cause flame. 

(c) Commercial liquid bleach (nominal 5 percent solution of 
sodium hypochlorite). 

(d) Ten percent sodium hydroxide or sodium csrbonste for agent 
GB. Sodium hydroxide will not be utilized as a decontaminant on agent-filled 
aluminum munitions or containers such ea the Weteye bomb or expoeed M55 war­
head. Sodium hydroxide reacts with aluminum generating heat, hydrogen gas, 
and causing deterioration of the aluminum. 

(2) Selection and use of decontaminating agents. 

(a) Supplies of chemical decontaminating materials which are ade­
quate to meet the needs of each installation or activity aaaigned a chemical 
mission muat be maintained at locations immediately eveileble to eech opera­
tion. Selection of the decontaminant, based on the neture and extent of con­
tamination involved, will be made In accordance with requirements outlined 
herein. 
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(b) Because of damaging effects to butyl rubber, DS2 la not an 
appropriate decontaminant for use at AMC Installations exeept ss approved by 
the local safety office for small and controlled quantities sueh as might be 
used in laboratories (see safety precautions TM 3-220). 

(c) Decontamlnants must be checked st lesst snnually in accor­
dance with quality aasurance procedures to ensure deterioration has not 
occurred. The minimum acceptable chlorine content for STB Is 10 percent, 30 
percent for HTH, end 3 percent for sodium hypochlorite solution. Sampling 
procedures should be in accordance with appendix G, TB 740-10. Analysis 
should follow procedures referenced In specifications for the decontaminant 
involved. 

(3) Management of decontamination wastes. Waste material from the 
use of decontaminating agents will be managed in accordance with applicable 
Federal or state regulations regarding the management and disposal of hazar­
dous wastes. 

e. Decontemlnetion equipment. 

(1) Mueterds snd VX. Equipment provided for decontamination of major 
mueterd or VX spills or leaks from facilities and equipment will be filled 
with the required amount of water prior to operatlona, and a predetermined 
amount of STB or HTH will be etored at the same location as the decontaminat­
ing equipment for mixing of the water-bleach slurry upon notification of an 
agent leak or spill. The slurry mix will not be held in the M9 or M12A1 
apparatus for more than 4 hours to avoid plugging of equipment components and 
corrosion. After each use, the equipment must be drained and fluahed with 
clear water before returning it to e atandby condition. WARNING. Ethylene ' 
glycol (antl-freeze) will oot be uaed to prevent freezing when chlorinating 
compounds STB or HTH are being used as the decontaminating agents. This com­
bination (STB/anti-freeze or HTH/antl-freeze) produces an exothermic reaction 
liberating heat and gas which would increase pressure to the rupture point io 
a closed system such as a M12AI decontaminating apparatus. 

(2) GB. Equipment provided for decontamination of major GB spills or 
leaks will be precharged (or capable of being charged within 40 minutes) with 
a 10 percent aodlum hydroxide (caustic soda) solution and be ready for use at 
all times when operations are in progress. Equipment utilized for cauatic 
soda solutions should be constructed of steel or stainless steel (never alumi­
num). The M12AI decontaminating apparatus storage tank may remain filled with 
caustic for extended periods of time, e.g., two to three months, provided that 
it is protected against freezing and the pump unit is thoroughly flushed after 
each use as described In the appropriate technical manuals. During periods of 
cold weather, ethylene glycol (without additives) may be added to the caustic 
soda solution to prevent freezing. For those sltustlons Involving only minor 
contamination, and the likelihood does not exist for hszsrdous release outside 
the immediate operating or storage erea, a sodium carbonate solution heated to 
70* F may be used (when temperatures ere ebove freezing) for decontamination, 
e.g., laboratory equipment, personnel protective equipment, minor leeks 
detected during routine surveillance of storage operatlona, etc. 
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(3) Each inatallation will be responsible for training designated 
personnel to operate thie equipment in event of an emergency* This equipment 
need not be manned with operating pereonnel until decontemlnetion is required. 

(4) Opereting aupervisora will be responsible for verifying the ser­
viceability of decontemlneting equipment by inspecting the equipment prior to 
Btartlng operetion end perlodlcelly thereafter. 

(5) Poeltlonlng of equipment. Decontamination equipment will be 
positioned in accordance with the following criteria: 

(a) A single piece of equipment may be used to provide coverage 
to multiple operations performed in the seme general area providing the poten­
tial for major spillage is remote, e.g., storage leak testing, shipping, 
inspection, minor maintenance, etc. 

(b) A single piece of equipment (or a aource of decontaminating 
aolution) will be provided for eech operation where the potential for maaaive 
aplllage exists, e.g., renovetlon, modlflcetion, demllltsrlzatlon, agent 
tranafar, etc.. In eufficlent amount to cope with the spill potential 
involved. 

(6) Step-in deconteminstion |>ens containing STB slurry, HTH solution, 
or other suitable decontemlneting eolutlone should be plsced et exits from 
agent operating arees requiring the weerlng of butyl boots. (Shuffle pits 
containing mixtures of dirt snd dry STB or HTH ere not ellowed within AMC) 

(7) Pleetlc sheete will be evsllsble et the operetlonel site to cover 
epllls until the deconteminstion equipment arrives at the aplll location. 
Plastic bags will alao be available aa ahort-term drip containers for leaking 
agent. Spill arees will be cleerly Identified or controlled to prevent inad­
vertent access by unsuthorlzed personnel. If e epill occurs in outdoor work-
storage sites, sfter decontemlnetion the surface soil layer will be removed to 
e depth where PEL levele In peregreph 2-5e ere not exceeded end this soil will 
be processed through en epproved Incinerator. If en egent spill occurs in an 
area tbat le ventlleted througb chercoel filters, the uee of the plastic 
aheete or bags is not required. 

5-2. Dlepoeel* 

a* General* The preferred aethod of dis|>o8sl of sgent Is by Inclnerstlon 
using specielly deeigned Incineretors. Any decontaminated wests will be 
dls|)osed of In eccordance with appropriate provialona of Federal, state, 
end/or local Reeource Conservetlon Recovery Act (RCRA) reguletlons. Pro­
ceduree for eueh dlspossl will be epproved by the Instsllstlon Environmental 
Coordinator. 

b. Detonation. Routine detonetlon of items eontelnlng or contaminated 
with egente ebove 3X levele le prohibited. Tbla doee not limit emergency de-
etmctlon of eueh Iteme In eeeordence with AR 75-15 end Public Laws 91-121 and 
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91-441. For detonation operations, the applicable portions of chapter 27, 
AMC-R 385-100, as well as the following apply: 

(1) Appropriate decontamination equipment will be available. 

(2) Downwind low-level monitoring of the deatructlon site will be 
accomplished during and after destruction. 

(3) Hazard Analysis will be conducted with appropriate aafety zones 
established. 

(4) Monitoring of the destruction site, soil or aurface, is required 
to verify absence of residual contamination. ^ 

c. Burial. Material, equipment, and clothing that has been decontam­
inated to at least the 3X level may be burled (with specific approval from AMC 
Field Safety Activity, ATTN: AMXOS-C) only in a landfill that has been 
approved by the Environmental Protection Agency (EPA) or under an authorized 
state Resource Conservation Recovery Act (RCRA) prograa for hazardous waste ^ 
disposal. Other existing locations where egent-fllled munitions and agent 
contaminated items or material have been previously burled will be appropri­
ately marked with permanent signs and measures will be taken to prohibit unau­
thorized personnel from entering the area. Records identifying the type and 
quantity of items buried will be permanently maintained and the burial site ^ 
will be noted on installation oaster drawings. Such land cannot be excessed. ^ 

d. Prohibitions. Open pit burning or burying of iteas containing or con­
taminated with mueterd agents, GB, or VX In any quantity Is prohibited except 
as lo paragraph 5-2e. No agent will be disposed of unless the agent has been 
detoxified or made harmless to hiuaans and the environment, except where emer- ^ 
gency disposal is necessary to safeguard huoan life. 

e. Cheaicel neutrellsatlon. 

(1) Where containoent facilities are available, cheaical neutraliza­
tion of agent nay be uaed. Each installation will deteraine the eepebillty to Q 
neutralize agent safely and establlah local Units on cheaical neutralization. 
The neutralization proceas will be conducted in ventlleted srees trlth a fil­
tration systea to reoove traces of sgent froa the effluent air. The thorough­
ness of the neutralization process will be verified by laboratory analyses to 
assure that agent concentration above the emergency drinking water standards 
in TB Hed 577 does not exist and the results documented. Local and state pol- Q 
lution control standards must also be considered. Where neutralized material 
is being discharged to a wastewater treatment facility, the material will be 
treated to a level required by the treatment facility in order to assure no 
adverse effect on treatment processes and no potential pass-through of toxic 
aaterlals. 

•o 
(2) Where containment facilities are not available, chemical neutral­

ization will not be used except when detoxlflcetlon Is required under valid 
eaergency conditions such as a result of sn accident. If emergency disposal 
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is required without detoxlflcetlon of the agent, proceduree will be reported 
as required by Public Lew 91-441. 

i f. Ineineretion will be eccompllshed using an EPA or state-approved con­
trolled emission Incinerator, appropriate engineering controle, and continuous 

O monitoring to aasure emissions ere within acceptable levels. For incineration 
\ -. of 3X material, engineering controle and contlnuoue monitoring may not be 

required if initial and periodic monitoring of effluent indicatea acceptable 
levels conaiatent with applicable envlronaental laws and reguletione. 

g. Storage of vaetee reeultlng froa operations specified herein will be 
O in accordance with Federal, state, end/or local RCRA regulationa. All materl-
j als storage procedures will be approved by the Inetalletlon Environmental 

Coordinator. 

h. Former eurety Inatallationa. Termination of the chemical aurety mis­
sion of an installation does not abrogate the responsibility of the installa-

O tion to maintain a aafety program commenaurate with the remaining mission. 
Until such time as Agent-Free Stetue la Issued, a chemical safety plan which 
describes the specific safety requirements for operations in and near the 
decontaminated facilities will be In effect. 
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CHAPTER 6 

O 

o 

Sefety Crlterle for Agent Activltiee 

6-1. Tbe cerdlnel principle. The cerdlnel principle to be observed In any 
location or operetion Involving exploeives, smmunltlon, or toxic chemical 
agents is to limit the potentiel exposure to e minimum number of personnel, 
for a minlminD period of time, and to a minimum amount of the hazardous 
material conelstent with eafe and efficient operatlona. 

6-2. Standing opereting proceduree (SOPe). 

a. A Job hazard aoalysla wlH be conducted for all new operations involv­
ing chemical agents or whenever there is a change in production, process, or 
control measures whleh could result in sn Increese in vepor or liquid concen­
trations of chemical agents. A written record of the hazard analysis will be 
made and retained as s permanent record. Analysis must Include date of opera­
tion, description of operation, and locations Identified within the operation. 
Monitoring recorda which contain information specified in peragrapha 3-7b(l) 
to (3) and the Hat of personnel Involved must be maintained with the Job 
hazard analysis or storage location referenced within the enalysls. These 
monitoring records will be maintained to document thet expoeuree of personnel 
have not occurred as well ss duplication of the recorde of expoaure sent to 
MEDDAC, MEDCEN per paragraph 3-7b. 

b. SOPa will be prepored In edvance of operations snd will be In suffi­
cient detail to outline the necesssry ssfety end operetlonel requirements as 
directed in paragraph 16-21, AMC-R 385-100, and AMC-R 385-1. Copies of the 
applicable SOP will be available at the worksite for personnel information, 
guidance, end compliance. Flrat aid procedures must be Included. 

c. Pereonnel limits will allow for necessary supervision and for rein­
forcing requirements contained in the SOP. Supervisors will be responsible 
for monitoring the areas and enforcing requirements outlined in the SOP. 

6-3. Chenge houee fecllltlee/ereae. Feellltles must be provided for shower­
ing and changing clothea. This msy be o designated erea or a change-house. 
The following criteria applies to the locetlon, deeign, snd operation of 
change-house feellltles: 

a. Change-houaes servicing e chemlcel erea will be located et the maximum 
practicable distance from the storage or operating aree; however, as a minimum 
the separation distance for related explosives operations will be unbarrieaded 
intrallne distance baaed on the maximum quantity of explosives which would be 
involved at the controlling location (AMC-R 385-100, ch 17). 

b. Change-houaes servicing chemical areas will be separated from those 
servicing other areas. This separation may be accomplished by the use of a 
separating wall If the building Is sited et the appropriate inhabited building 
distances from eaeh area it serves. 
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c. Change-houses servicing chemlcel areas will have, as a minimum, the 
following facility dealgn requirements: 

(1) Building air flow will be from the nontoxic or clean area toward 
the potentially contaalnated areee. 

(2) The building layout will: provide clearly defined and separate 
areas (by walls, physical barriers, or other poeltlve tangible means) for 
segregating cleen end potentlelly contaalnated ereee. 

(3) An erea or room will be provided for decontamination and removal 
of contaminated, potentially contemineted, or aolled protective clothing. 
Receptacles with tight-fitting covers or plastic bags will be provided for 
collecting such clothing destined for thorough processing at the cleaning 
facility. Where practicable, extemel openings should be provided in the 
facility for removei of such clothing. 

d. Change-houaes/sreas may be provided ea an integral part of the opere­
ting building. In auch ceees the following provisions apply In addition to 
those specified in (c) sbove: 

(1) The building design (i.e. floor slope, drainage, eir flow, etc.) 
will preclude agent migration into the change-houae/area. 

(2) A means of direct egreee of personnel to the exterior of, the 
building or outside the no-effects zone for the given operetion will be pro­
vided without having to paae through agent operating ereee. 

(3) Change-house/area muat be separated from explosives hazards by a 
wall/barrier which provides protection equivalent to that provided by unbarri­
eaded Intrallne dletence (UBID) if other than peraonnel directly associated 
with the operation uae the fecility or the facility operatee on a multiple 
ahlft basis. 

e. For operatlona in the field end In operating buildings without an 
integral change-house/eree, provisions will be made for decontamination and 
removal of contaminated or potentially cootamlneted protective clothing at or 
adjecent to the work aite. Provialona for collecting auch clothing for pro­
eeaalng at the laundry facility will be provided ea specified In paragraph 6-
3c(3). Agent contaminated protective clothing will not normally be worn or 
transported to change-houaea/areaa. 

f. Change-houses/areee ahould Include edequate toilet and ahower faclll-
tlea for all personnel Involved In chemlcel agent operatlona. 

g. Utilization of cheaicel chenge-houses/areaa will be controlled by 
locally approved reguletione. 
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6-4. Operetlonel egent fecilitiee. The following eefety features will be 
Included in the design snd construction of operstlng sgent facilities and 
equipment: 

a. The exheust ventiletion system will be designed so thst toxic egents 
or other chemical compounda In amounts hsrmful to humans or the environment 
will not be dlscherged to the etmosphere. To echleve this, where egent con­
temination could reasonably be expected, it le neceaaary to fllter or to acrub 
with a neutralizing eolution all exheuet eir from eueh erees before It Is 
discharged. If; agent contemlnetlon ie not reeeonably expected, en altemative 
to filtering or eerubbing is to monitor the exheust eteck effluent to prevent 
continued release of agent vapora. Exheuet atacka will extend et least 6 feet 
above the roof heights of buildings in the Immedlete vicinity of the operating 
area. Exhaust ventiletion ayatem effectiveness will be meesured (air velo­
city, ststlc pressure, vscuum, etc.) st lesst every three months or prior to 
Initiation of operetlons when eny chenges in production, procees, or control 
are made. New construction will meet Amerlcsn Conference of Government Indus­
trial Hygienist criteria. 

b. In order to reduce the number of pereonnel that could be expoeed to 
agent, each facility will be designeted to function with es few personnel as 
possible and with hazardous and safe ereee laolated from eech other. 

c. The aree where munltlona are filled, cloeed, punched, drilled, or 
drained aust be aaintained under negetive preasure/during agent operatlona and 
as long as agent levels would exceed the level ip peregreph 2-5 without the 
negative preesure or ventiletion systen In operetion. 

d. To further deereaae the poaalblllty of expoaure to egent, the facility 
will be designed so that equlpaent end aunltions will require only ainlaua 
handling by operational personnel. 

e. There will be a aethod of coordlnetlng activities In the hazardous 
area with those in the nonhezardous aree. This asy be sn electronic cooaunl-
catlon systea, a systea of observetlon windows, or other equivalent aethods. 

f. Exits must be sufficient in size end number to permit rspld evacuation 
of all i>eraonnel In the event of fire, exploelona, or apillo (ch 5, AMC-R 
385-100). 

G 

g. For manufacturing plant-tyi>e operations, Isborstorles thst utilize 
large quantities of sgent, end wherever egent emergency showers are located, 
floor drains will be Inetelled. All drelns which could i>osslbly receive sgent 
will be provided with liquid seals (trsps) snd should be connected to e sump 
or collection tenk where liquid een be eempled for agent anelysls snd further 
neutralized If agent la preaant. Waatee muat be reteined within the fecility 
sump until tests confirm thst the egent hee been completely neutralized by e 
process that haa been verified by laboratory enelysle to reduce agent levels 
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below drinking water standard (see also para 5-2e(l), this regulation). Vents 
from holding tanks and drain lines must be filtered to preclude agent leakage. 

h. Wherever floor drains are provided, all floors will slant toward 
drains at an incline sufficient to provide surface drainage (see para 5-17, 
AMC-R 385-100 for guidance). 

1. A supply of deeontaalnating agents, and equipment for applying them, 
must be immediately evailable for routine decontamination procedures and emer­
gencies. Since aost construction aaterlals absorb agents to soae extent, 
decontaoination oust be proopt and thorough. 

J. Lightning protection in accordance with chapter 8, AMC-R 385-100, is 
required only on operating buildings, nagazlnes, or Igloos in which agent 
filled Itens with explosive cooponents are aannfaetured', filled, stored, or 
otherwise processed. 

k. The electrical systea will be designed so that oajor pieces of equlp­
aent can be energlzed/de-energized either directly or reootely. In any opera­
tion where a power failure would give rise to a hazardous situation, an auxi­
liary electrical power source or a fall safe systea will be used. 

1. Construction aaterlals such as wood or other porous aaterlals that 
absorb agent are difficult to decontaoinate and should not be used in the con­
struction of buildings where agent is to be stored, handled, or processed. 
Nonporous steel, glassbrlck, or reinforced concrete are approved aaterlals. 
Stainless steel and enaaeled steel are good aaterlals for doors, cabinets, and 
fumiture in agent areas. Existing facilities constructed of porous aaterlals 
oay be used provided the porous aaterlals are sealed with approved epoxy paint 
such as Epllold G and use of the facility is approved by AMC Field Safety 
Activity, ATTN: AMXOS'-C. Wood or other porous aaterlals oay be used in teo-
porary structures, e.g., cubicles, etc., provided the porous aaterlals are 
sealed with epoxy paint, use of the teoporary structure is approved by the 
local coaoander, and decontaaination and disposal plans are formulated. 

o. When an agent facility is designed, the buildings and/or equipoent 
will be arranged according to the sequence of operations. Such an arrangeoent 
will oake it possible to keep handling of agents at a ainlaua and will oinio-
Ize the necessity for transferring of agents through non-agent areas. Based 
upon the prevailing winds in the area, the aanufacturlng buildings, opera­
tional areas, or storage areas will be located downwind froa adoinistrative 
buildings, public highways, and inhabited buildings. Insofar as practicable. 

o. Fire protection will be provided as required in chapter 12, AMC-R 
385-100. 

o. Eyewash fountains and safety showers oust be readily accessible to all 
work stations in operating buildings. Portable showers and eyewash equipment 
should be provided in outside or renote operating areas. 
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p. Air supply systeos used to provide breethlng end cooling sir for air 
eupplled protective suits will be tested to ensure thet they confom to or 
exceed the requlreaents for grsde D eir ss given In the commodity specifica­
tion, CGA Pam G-7.1, available from the Compreased Gas Aaaoelatlon, Inc., 1235 
Jefferaon Davis Highway, Arlington, VA 22202. Air een be supplied by 
compressed systems, motor-blower unite, or compressed breathing air cylinders. 

q. An eudlble eree alarm should be Installed to provide en immediate 
warning to all personnel In the vicinity of the operstionsl facility and 
within the I percent lethality distsnee beeed on the Maximum Credible Event 
(MCE) (ch 11) In the event of e known or euepeeted egent releeae. 

r. Agent work areas will be provided with en eppropriate ventiletion sys­
tem to— 

(1) Collect end exheuet egent vepors from the work eree. 

(2) Provide mixing of eir which Is essentlel for monitoring work 
areas with agent detection devlcee. 

(3) Provide e negetive preeeure within the work erea to eliminate 
escape of agent vapors. 

Local exhaust ventiletion ie the aoet effective snd preferred aethod of con-
O / ^ ^ trolling agent vepor; however, dilution ventiletion aey be required for 

specific conditions where locel exheust ventiletion is not prsctlcsl. In gen­
eral ventilation airflow should be froa cleen erees to ereee of Increeslng 
potential or actual contamination. Each filter benk comprlalng the ventila­
tion aystem will be provided with e meens to meesure differentlel pressure 
across eech bank of filters. Airflow gsuges or slarma ahould be uaed to ver­
ify proper ventilation condltlona. Regerdleas of the type of ventilation sys­
tem used, the design should be beeed on recommended practices published in the 
latest edition of Industrial Ventiletion, available from the American Confer­
ence of Governmental Industrlsl Hygienists, Committee on Induetrlel Ventila­
tion, P.O. Box 16153, Unalng, MI 48901. 

8. Gloveboxes used-for contsinment of egent vepors will provide the fol­
lowing : 

(1) Preeeure within gloveboxes will be a minimum of 1/4 Inch of water 
gauge below that of surrounding srees. 

(2) Makeup air or Inert gee ehould be allowed into the glovebox to 
prevent stagnation and buildup of agent concentratlona. The nuikeup sources 
will be protected by filters, backflow dampers, or other meens. 

(3) Temporery openings into s glovebox (such aa during glove replace­
ment) must maintain an inward flow of at leest 90 Hneer fpm if egent is con­
tained in the glovebox. 
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(4) If a glovebox has large or permanent open ereee. It ahould be 
considered a ventilation hood and aubjeet to crlterle In paragraph 8-2b, this 
regulation. 

(5) If a toxic agent operation will Involve preaaurlzed vessels 
within the glovebox, thet glovebox will be capable of containing the maximum 
credible pressure releaae from the veaaels and will be leek-teated prior to 
each operation. 

t. In the event explosives are preaent, all applicable aafety rules for 
handllnR such items will be followed. 

6-5. Crlterle for contelnment of operstions. 

a. Operatlona involving fllling of munitions, renovation, surveillance, 
maintenance, and demilitarization of agent-filled munltlone essembled with 
explosive components mey be Inherently more hazardoua than other operations. 
Appropriate containment la necessary for the protection of the employeea per-
forminx such work and for the protection of other employees at the installa­
tion who are not associated with the work aa well aa the general public. Per­
sonnel reaponalble for plennlng, designing, snd sccomplishlng the operstions 
must assure that adequate aafety la provided by incorporating the appropriate 
type of hazard containment. The verioue circumstances and facllltlea that may 
be encountered at such operatlona prevent publication of specific detailed 
containment requlremente for eech egent, eech eamunition, end eech operation. 
Nevertheless the general prlnclplee of hazard containment are addressed in 
this seetion and will be normally Incorporated In operations such ss manufac­
ture, diaassembly, demllitsrizstion, snd disposal. 

b. No containment Is required for operations associated with storage 
activities. Examples of such operatlona Include shipping, storing. Inventory, 
receiving, rewarehouelng, minor maintenance, aurvelllance inepection, repair, 
and encapsulation. Minor meintenence of agent aunltlone la any function 
Involving preaervatlon and packing which does not involve sny Internal com­
ponent. Emergency trenefer In the event of agent leekege Is alao peraitted 
without containment. Theae activltiee normally present an acceptable degree of 
safety except in the event of an agent leeker, and then the Increaaed hazard 
la only to those opereting personnel In close proximity to the leaker. In the 
event of a leaker, the uae of personnel protective clothing and equipment is 
mandatory to protect operating personnel during decontsalnstlon procedures, 
repair, encapsulation, or agent transfer from the lesklnx smmunltlon or con­
tainer. Operetlons requiring no containment when eccompllshed by normal 
methods which do not require the application of undue force Include— 

(1) Removal of Increments, primers, and ignition cartridges from mor­
tar ammunition. 

(2) Drilling of set acrewa and stake marks when positive stops are 
provided to limit the drilling depth to preclude contact with the explosives 
and prevent agent releaae. 
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(c) Diaassembly of armed or possible armed ammunition, exeept for 
application of explosive ordnance disposal (EOD) render safe, procedures by, 
trained EOD personnel. 

(d) Disassembly of explosive components from ammunition where 
there Is slsnifleant evidence of damage, exudation of explosives, corrosion, 
or deterioration, unless testing, analysis, or evaluation determlnea that 
total containment is not required. 

(e) Disassembly of exploelve components from amaunltlon where 
undue force is required to accomplish the disassembly, i.e., tools used for 
disassembly must not apply significantly greater leverage, torque, extraction, 
or compression force than those required for the aasembly. Undue force is any 
force which could cause any deformation of the aunltlon item (other than minor 
aurface deformation) or could reasonably be expected to cauae any explosive 
component of the explosive train to be daoaged and/or initiated. 

(2) Operatlona requiring vapor containoent include— 

(a) Machine tool operations, e.g., punching, drilling, or sawing 
only for the purpose of reoovlng agent froa aoounltion providing the equlpaent 
is designed to preclude contact of its cutting tool with explosives. 

(b) Burster well reooval after reooval of explosives components. 

(c) Transfer of agent from bulk storage tanks, one-ton con­
tainers, or ammunition into holding tanka, chemical detoxification reactors, 
incinerators, or similar processing equipment such as may be found in a pro­
duction, demilitarization, or dlapoaal operating line. 

(d) Other than normal surveillance inspections, removal of fuzes, 
lifting plugs, or other components which result in access to areas of muni­
tions where agent may be present. CAUTION. In the event bursters or other 
explosives components are stuck and require abnormal methods to accomplish 
removal, the requlreaents outlined in paragraph 6-5c(l) above will be followed 
or the agent will be reaoved (drill, drain, and detoxify) and the burster, 
etc., destroyed by demolition methods. 

(e) Cleaning and derustlng burster wells by hand or with hand 
operated power toola. 

(f) Opening containerized leaking munitions. 

6-6. Leaking munltlona and conteiners. 

a. Before starting operations, all agent-filled munitions and containers 
will be monitored for agent or contamination and every precaution will be 
taken to assure that agent exposure will not occur during operations. In the 
event a looker or contaminated item la discovered during the monitoring opera­
tions, or in subsequent operations, the Immediate aroa will be evacuated. 
Except for leaker removal and decontamination activities, re-entry into the 
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aree will not be permitted until eppropriete corrective ectlons have been 
accomplished, the eree monitored to eesure completion of deeontemlnatlon, and 
the area certified to be below the PEL specified on peregreph 2-5a. 

b. Upon discovery and confirmation of a leaking Item, the crew will exit 
the magazine and notify the eentrel control point. Prior to reentry, cuffs of 
the sleeves snd legs on the M3 suit will be taoed. Stepo will be taken to 
reduce the levele of egent contemlnetlon until eueh time ee containerization 
aa epeclfled by SB 742-1 een be accomplished. 

6-7. Required cheaicel eefety sabaisslons. 

s. Site plans, hszard-sone calculatlona, and aafety submissions for all 
propoaed lethal and Incapacitating chemical agente end munitions operations 
will be submitted through commend channels to Director, AMC Field Safety 
Activity, ATTN: AMXOS-SE, for review end epproval or forwarding to Department 
of Defense Exploelve Safety Board (DDESB). Safety epprovel of site plana will 
be obtained prior to the Initiation of final design. Approval of final safety 
submissions will be obtained prior to contrectuel obllgetion for construction 
or the initiation of Army conatruction work. Site plene for lethal chemical 
demllltarlzetlon will be forwarded to the Office of the Program Manager for 
Chemical Munltlona (Demilitarization and Binary), ATTN: AMCPM-CM-S, Aberdeen 
Proving Ground, MD 21010-5401, prior to being reviewed by AMC Field Safety 
Activity. Routine aurvelllance operations conducted In eeeordence trlth SB 
742-1 are excluded. 

b. Hazard-zone calculations (required for site plen approval) will be 
based on a realistic MCE which has a reaaonable probability for occurring. 
When explosive components are present, the MCE will be beeed on the maximum 
credible effecte given the detonetlon of the most .disruptive explosive com­
ponent . 

e. Site plana, hazard-zone calculatlona, and safety submissions will be 
prepared or formally endorsed by the installation safety director to aasure 
that appropriate safety atandards and necessary preceutione are Incorporated. 

d. Submissions must contain sufficient copies of enclosures so that two 
copies reech AMC Field Sefety Activity, ATTN: AMXOS-SE. If the submission 
Involves sn Mllltsry Construction, Aray (MCA) project, three copies should be 
received. Allow at leeat .45 daye for normal proceeslng snd epproval efter 
receipt at AMC Fleld Safety Activity, ATTN: AMXOS-SE. In order to fecllltate 
thorough review end obtain final approval, the follotrlng minimum informotion 
is required: 

(I) For site epproval— 

(a) A nerretlve giving sufficient inforaetlon concerning the mis­
sion and function of the various componenta of the operetion for reviewers to 
have a general underatanding of the project. Narrative will Include an exact 

f-~ definition of operations to be conducted. It should be noted that the site Is 
only approved for thoee operatlona listed and any other operatlona would 

^ 
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require an additional submission. This is necesssry, ss the maximum credible 
event could chenge with cbenglng operetlene, reeultlng In e different one-
percent lethality distsnee. 

(b) Hazard-zone eeleuletlone prepared by the eubalttlng Installa­
tion clearly atatlng the MCE with ell eupportlng essuaptlons snd rationale and 
containing one-percent lethality dlatancee celculeted In eeeordence with DDESB 
Technical Paper Nuaber 10. The uae of the AMC Handbook for Cheaicel Hezard 
Prediction and the eeverel available coaputer prograas which are consistent 
with DDESB Technlcel Psper Nuaber 10 should be used to fecllltete calcula­
tions. 

(c) Appropristely scsled drewlnga (1" > 400') showing the one-
percent lethality dletence established by the hezard-zone calculatlona. Draw­
ings should alao show Information Indicating explosive clesses snd limits of 
neighboring explosive fecilitiee end one-percent lethellty dletencee for 
neighborln chemical facllltlea. 

(d) Inforaation required by figure 5-1, Iteae 1 through 4, 8, 10, 
and 11, AMC-R 385-100. 

(e) If building confIguratlone such as the uee of collective 
I filtering systems are used in determining the MCE, e general deecrlptlon of 
i the system and systems specif leet lone will be fumished. 

. (f) Evecuatlon proceduree for personnel loceted within the public 
j access exclusion distance (see ch 11 else). 

(2) For safety aubmlsslon and final safety approval, all of the ebove 
information required by remaining items In figure 5-1, AMC-R 385-100, and the 
following additional Inforaation, as a olnloum, should be submitted: general 
plan views of buildings or the site, as appropriate, showing location of first 
aid equipment, emergency showers, hot line, personnel decontamination line, 
filter systems, maak area, level A protection areas, equipment testing and 
approvals as appropriate (e.g., APE equipment aafety epproval by AMC Field 
Safety Activity), comaunlcatlona systems, ventilation aystems, and specifica­
tions, wind speed Indlcetors, command poet, TV monitors, security guarda, 
fencing, and other Itema aa appropriate. Information previously submitted 

i with a aite plan need not be reaubmltted unless changed, however, the aource 
of the information be explicitly referenced* 

6-8. Bqulpment end tools. 

a. Portable equipment and hand tools used In the manufacture, assembly, 
disassembly, handling, testing, or disposal of agents/munitions must be posi­
tively identified by e permanent marking system that cannot be removed through 
further uee in agent operatlona, decontamination, or maintenance. Storage of 
eueh items should be eegregated from Items thst hsve not been used in egent 
operatlona. Marking la not required for leboratory toola, equipment, 
glesswsre, etc., tinlees contsmlnated with agent* Contemineted laboratory 

I . equipment will remain marked until thoroughly decontaminated. 
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b. Records will be maintained listing sll equipment thet hes been 
Involved In agent operatlona and Is being placed in atandby atetus, removed 
and aaved for future operetlons, or being converted to uee in non-agent opera­
tlona. Records need not be maintained for laboratory equipment unless contam­
inated with egent* Such recorda will identify the contemlnetlng agent, the 
decontemlnetion proeeee need, end the methods snd results of snslysls used to 
confirm the decontamination proceaa* Tbla equipment will continue to be con­
trolled until decontemlneted, es described in peregrephs 5-lc(l)(b) end (e), 
this regulation* 

c* Small Items of equipment such ss Instrumentetlon, whleh have been 
Internally contaminated, will be dlsessembled and neceesary work performed in 
a negative pressure enclosure, i.e., hood or glove box whenever ouiintenanee is 
required. M8 alarm does not require negetive ventiletion when working on the 
interior components. This item Incorporetes feetures within its design to 
preclude interior contamination. 

6-9. Speciel operetlonel previelone for eaergency preperedneee. 

e. A central control point that is Informed of ell operetlene with agent 
will be estsbllshed for coordinstlon of emergenclee. This control point is 
not required to be the center for chemlcel eccldent/lncldent control; however, 
the center mey be used when it is more edventageous to the Inetellatlon. 

b. The work eree will be cleerly defined end ecceas limited to only 
authorized personnel who hsve received appropriate eefety trelnlng or are 
accompanied by someone %rho hss been trelned. 

c. Work not necessary to the operations will not be performed in the 
areas of agent operations. Lsboratorles may have areee aet eelde for non-
agent operetlons. 

d. Adequate operable detection equipment and materials must be maintained 
at all work areas. Wind-direction Indicators must be provided st sll areas 
and located so they are readily vlaible to personnel in the ereaa. 

e. Telephones, rsdios, or other meens of communlcetlon for edvlslng the 
operational control point of emergencies must be available et the work sites. 
Radios muat be approved by local ssfety offices before they ere ueed in opera­
tions involving explosivee with electric firing or detonating devlcee. 

f. Decontamination and first-aid equipment will be positioned at all 
agent operating sites. It is not necessary to man thia type of equipment with 
non-operating personnel. Designated personnel will be trained to operate this 
equipment in the event of an emergency. A vehicle, suitable for use as an 
ambulance, will be readily available at the Job site whenever operations are 
in progress. 

g. For field operatlona, each crew will have one individual designeted as 
the safety person to perform sueh duties to assure that the above equipment is 
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available and properly positioned, monitor conmunications equipment, assist 
personnel in donning protective clothing, and cheek for its proper fit, main­
tain records of entry/exit time, monitor stay times in TAP, assure protective 
clothing is properly decontaminated and doffed, etc. 

h. A minimum of two trained people knowledgeable in agent exposure symp­
tomatology, first aid, and treatment will be present during agent operations 
and will remain in visual contact with each other at all times or within the 
Imaediate access area when communication Is provided and observation by opera­
tional control personnel is possible. 

1. All personnel working with agent will be given an off-duty hour tele­
phone number to i^lch suspect exposures can be reported. 

J. Workers will report any illness to the supervisor prior to start of 
dally operations or before leaving the Job if the Illness occurs during work­
ing hours. 

k. Any agent exposure, suspected exposure, agent spill or release, or 
other abnormal situation that oay result in personnel injury oust be reported 
to supervisory personnel immediately after necessary emergency action is 
taken. Personnel with possible agent exposures will report for medical 
evaluation as soon aa poaslble* All personnel Involved in such a aituation 
will have a cholinesterase level drawn that day prior to release from duty. 

6-10. Pre-operetlonal eefety eurvey. Where site plans/safety submissions are 
required by paragraphs 5-1 and 5-27, AMC-R 385-100, a pre-operatlonal safety 
survey of proposed or renewed chemlcel agent/munitiona operatlona will be con­
ducted by AMC Field Safety Activity, ATTN: AMXOS-C or delegated to the major 
subordinate comoand responsible for the operatioo. The survey will assure, as 
a mlniauo, that all provisions of the site plan/safety subolssion and AMC 
regulations are complied with and operator proficiency is demonstrated by per­
foraance of selected SOPs. Notification of proposed dates for pre-operatlonal 
safety survey will reach AMXOS-C at least two weeks prior to requested date of 
survey. 

•o 
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9 CBAPTBR 7 

Pereonnel Protective Prectlcee 
I 
I 
>. -

Q 7-1. Checking of eefety eqaipaent. The aupervisor will be responsible for 
j eneuring that aafety equlpaent la checked end reedy for uae. Users will 

Inspect the equlpaent before each use in accordance with eppropriate regula­
tiona. 

7-2. Training of pereonnel. 

O 
a. Supervleors are reeponeible for enaurlng that the training outlined in 

thie regulation is sccoapllshed. Safety and aedlcal peraonnel -will provide 
technical asslstsnce, approve, in writing, prograas of instruction and leason 
plana, and monitor selected training aeaalons. Addltlonsl training requlre­
aents are contained In AMC-R 350-4 "Training and Certification Prograa for 

Q Operating Peraonnel Involved in Conventional and/or Toxic Cheaical Amaunltlon 
Operatlona." 

b. Prior to being eaalgned to the operatlona, as a ainlaua, personnel 
will be trelned end will deaonetrete proficiency In— 

(1) Operating procedures to Include safety requireaenta. 

(2) Recognizing hazards Involved in the operetion* 

(3) Recognizing signs and syaptoas of sgent exposure. 

(4) Adalnlsterlng first aid and self aid* 

(5) Peraonnel deeontaalnating proceduree. 

(6) The execution of eaergency procedures. 

c* An on-going prograa of Inatructlon will include— 

(1) Techniquee of wearing, adjuetlng, inspecting, end caring for per­
sonal protective aaaka and clothing* 

(2) Uee of firet aid equlpaent* 

(3) Recognition of signs and ayaptoos of agent expoeure* 

(4) Cerdlopulaonery reeuecltetlon (CPR), firet aid, and aelf aid* 

(5) Eaergency proceduree* 

(6) Decontaaination proceduree* 
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d. Refresher instruction will be repeated at least annually* The physi­
cian in charge of the aedlcal treatoent facility will review end epprove the 
content of first aid and CPR training and the personnel who will conduct the 
training. 

e. The use of dry runs of operational and eaergency procedures is 
encouraged. 

f. In addition to the above training, fire protection personnel will also 
be aade faoillar with fire, exploalon, and reactivity hazerd dete, 
physlcal/chenical data, eaergency disposal procedures, etc. 

7-3. Sefeguerdlng of pereonnel. The following precautionary aeasures will be 
observed by personnel who work in contaolnated, suspected contaolnated areas, 
or where handling or contact with agent-filled Iteos is Involved (for labora­
tories see ch 8): . 

a. All clothing, including shoes, will be changed et the beginning end 
ending of the work shift upon arrival at a change house. 

b. Open sores or wounds will be evaluated by the local aedlcal authority 
and covered with iopermeable dressing prior to admittance to the area. 

c. Each worker will shower thoroughly with speeial attention given to 
hair, face, neck, and hands, using plenty of soap before leaving at the end of 
the vork day. 

d. Eating, drinking, chewing, and smoking within agent areas will be per­
mitted only in specifically designated locations approved by AMC Field Safety 
Activity, ATTN: AMXOS-C. These locations will be In an area separated from 
the agent operating areas. Engineering controls and agent monitors will be 
used to assure that agent air concentrations do not exceed the permissible 
exposure limits specified in chapter 2. A single covered container of water 
or other suitable liquid replenishment and disposable cups may be located not 
less than 100 feet upwind from an outdoor operating site. Individual personal 
containers of drinking water are not authorized.' Conditions under which eat­
ing, drinking, chewing, and smoking may oceur will be specified in the opera­
tions SOP. 

e. Supplies of decontaminating solution and eaergency showers for person­
nel decontaoination will be available at storage and operational areas when 
operations are in progress. 

f. Each worker will be Inspected for signs of agent exposure before leav­
ing the Installation. The Inspection will be aade by the supervisor or his 
designee. 

g. Personnel who have been in areas of possible GB or VX exposure (nor­
aally personnel downwind of an agent release or personnel who were in areas of 
known agent contaolnatlon) will reoain at the Installation for at least 30 
alnutes after leaving the area. They will then be inspected for signs of 

7-2 



x> 

rs AMC-R 385-131 

C 

agent expoaure, auch as pinpoint pupils, snd questioned for agent-related 
syaptoas by the supervisor or his designated representetive before deporting 
the Installation* 

7-4. Medical exeainetlon. Preplaceaent, periodic, end teralnetlon physical 
exeolnatlons will be perforaed on sll eaployees ssslgned to egent operations* 
The scope of exsalnstlon, frequency of periodic re-exsas snd retention of phy-
sicsl exaolnatlon records will follow the guldence ieeued by the USA Health 
Servlcee Coooand and AMC Surgeon* Peraonnel who heve physical conditions or 
dlseaaes that would be aggravated by expoeure to egent or that could be unduly 
hazardous to theaeelves or othere will not be eaployed In egent operatlona* 

7-5. Key aedlcel pereonnel. 

a. The AMC Instsllstlon coaoander will assure spproprlste Army Medical 
Department Activity (MEDDAC)/Medleal Center (MEDCEN) Commander provides for 
medical support to chemical agent operations. Key medical personnel, military 
or civilian, who hsve not received specialized training In the treatment of 
agent caaualtlea and in the development of appropriete occupetional health 
support programs will be provided with sueh training prior to or as soon as 
possible after their arrival for duty. Inetalletlon commanders will coordi­
nate the scheduling of this training with the supporting MEDDAC Commander. 

b. The inatallation commander will advise the supporting Installation 
medical authority of any new, unususl, or particularly hacerdous activities 
which oay require preliolnary planning for aupport* Two to three weeka lead 
tiae should be given to ensure evelleblllty of support* 

c* When aedlcel support is provided by non-MEDDAC personnel, the support 
will be reviewed by the AMC Surgeon for sdequsey* 

7-6. Emergency reeponee equlpaent. 

a* The following eaergency response equlpaent snd supplies will be 
laaedlately available at any site or facility vhere operations are conducted 
thet Involve agent iteaa* Trained peraonnel will also be available to use 
this equlpaent* 

(1) A governaent vehicle to eerve as sn sabulanee* 

(2) A coaounicatlon systea to euaoon aid* 

(3) Appropriate deeontaalnating aaterlals in sufficient quantities. 

(4) Glean water for personnel decontaminating purpoaes. 

(5) First aid equipment and supplies (to Include dark or opaque gog-
glea for auaterd operatlona). 

(6) Set of first aid inatructlons. 
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(7) Up to three MARK I Nerve Agent Antidote Kit Injactore per person 
for GB or VX operetlons. 

b. Injectors aust not be stored in the proxiaity of orgenlc solvents, 
even when sealed In polyethylene bege, ee the vepore can eeuee the euto-
Injector to malfunction* Aleo tbe Injectore muat be protected from freezing 
beeauae the injector may not function properly while frozen. 

c. The phyelclan In charge of aSch clinic in aupport of the cheaical 
surety mleslon msy elect to provide eech individual eaployee with only one 
MARK I kit with two edditional atropine. Injectors. 

d* The following additional equipment ee a minimum will be evailable for 
use in case of an emergency* Quentltiee will be aufficient for the operation 
being performed aa determined by locel medical personnel* 

(1) Fresh water for fluehlng eyee* 

(2) Five percent sodium hypochlorite solution (commerclel bleech). 

(3) Cloth, epongee, or gauze* 

(4) Additional MK I kite for Nerve Agent operatlona. 

7-7. Eaergency aedlcal identificetion. 

a* Individuals (eaployed by Instsllatlona aaaigned en egent aleslon) who 
may be expoaed during the performance of operatlona involving agente will be 
furnished a medleel alert card* A medleel elert Identification bracelet may 
be furnished to employeea upon request by the employee or ee determined to be 
required by the inetalletlon medical officer* 

b. Personnel will be requested to wear or have the identification on 
their person during off-duty houra. 

c. The Identlflcetlon bracelet. If fumlehed, end card will ahow the fol­
lowing inforaetlon: "FOR EMERGENCY MEDICAL INFORMATION CALL (INSTALLATION MED­
ICAL OFFICER TELEPHONE NUMBER). U.S. GOVERNMENT SERIAL NO. (PERSONNEL IDEN­
TIFICATION NUMBER). Tble peraon worka with and may have been expoeed to (type 
of agenta by phyaiological action). Other special medical characteristics 
(list of allerglea, special condltlona, etc)*" 

d* Local procurement of emergency medical Identlflcetlon la authorized 
under provisions outlined in AR 385-32. 

e* A system will be established at eech Inatallation aasigned an agent 
mission to ensure appropriate response during nonduty hours for emergency med­
ical Information, advice, or aaaistance* 

^isi 
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7-8. Firet eld procednrea. 

a. Generel. Although a prime conaideretion In first aid for an indivi­
dual who has been exposed to veslesnt (austsrd) agent is immediate removal to 
an uncontaminated area, the risk of leaving liquid vesicant in the eye is so 
much greater than the risk of expoaure to vesicant vapors during the short 
period of decontamination, thet eye decontamination muet be done despite the 
presence of vaporT Personnel expoeed to nerve egente fece two considerations 
in first aid. Expoaure to GB poeee primarily an immedlete vepor hazard and 
individuals will be removed Immedistely to an uncontaminated area* VX la more 
ef a percutaneous hszsrd snd primsry coneideratlon will be given to removal of 
the liquid agent from the akin before removei to en uncontaminated area or 
atmosphere* During handling and decontamination of caeualty caaes, personnel 
will give considerstion to their ova eefety, take neceaaary preeautlona, and 
wear preecrlbed protective elothlng and equipment to evold beeomlng exposed to 
agent* 

b. Mueterd Bzpoeare. 

(1) Eye and mucoua membrene contemlnetlon* Speed in decontaminating 
the eyes is abaolutely eeaentiel* The procedure Is very effective for aaeterd 
In the first few seconds sfter exposure but is of very little velue in 
preventing eye deaege if the deconteainetion is deleyed for one or two minutes 
sfter exposure* Remove person from the liquid source, flush the eyes laaedl­
ately with water by tilting the heed to the side, pulling the eyelids spart 
with the flngere end pouring weter elowly into the eyes* Do not cover eyes 
with bendeges but, if necessary, protect eyee by aeene of derk or opeque gog-
glea* Transfer tbe petlent to the aedlcel fecility. 

(2) Skin contsalnstlon. Remove person from sgent source immediately. 
Flush skin and clothes with 5 percent sodium hypochlorite solution within one 
minute. Cut end remove contemineted clothing, flush contaalnated skin srea 
again with 5 percent eodlua hypochlorite eolution, then waah contaalnated akin 
aree with sosp and water. If ebower feellltles ere eveileble, wesh thoroughly 
and transfer to medleel fecility. (If thickened sgent le Involved, remove by 
scraping with aomethlng dull auch aa a plasterer'e trowel.) 

c. Herve Agent Expoenre. After removsl from the contemineted erea, the 
casualty will be decontaminated by wsshing the contsminsted areee with conmer-
elal liquid household bleech (nomlnel 5 percent eolution hypochlorite) and 
fluahlng with cleen water* Meek will be left on the victim until decontamina­
tion bee been completed unleee It hea been determined thet erees of the face 
were contaminated and the maak muat be removed to facilitate decontamination* 
After decontamination, the contaminated elothlng will be removed and skin con­
tamination washed ewey* If poeeible, decontsmlnatlon will be completed before 
the ceaualty ia taken to the eld etetlon or medleel fecility. Due to rapid 
effects of nerve egents. It is extremely Important that decontamination of 
personnel not be deleyed by attempting to blot off exceaalve agent prior to 
decontamination with aodlum hypochlorite* Care muat be token when decontam­
inating faciei ereee to evold getting hypochlorite into the eyes or mouth. 
Only cleer water will be ueed when fluahlng the eyes or mouth. Skin surfacea 
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contaminated with bleach should be thoroughly flushed with water to prevent 
skin Irrltetlon from the bleach* 

d* An individual who has received a known agent expoaure or who exhibits 
definite signs or symptoms of agent expoeure will be given en intramuacular 
injection laaedlately with MK I kit euto-lnjectora* 

(1) Soae of the eerly eyaptoae of a vapor expoeure aay be rhlnorrhea 
(runny noae) end/or tightneee in the cheet with ehortneee of breath (bronchial 
conatrlctlon). 

(2) Soae of the eerly ayaptoaa of percutaneous expoeure aay be local 
muacular twitching or eweetlng et the eree of expoeure followed by nauaee or 
vomiting. 

(3) Although mloeis (pinpointing of the pupils) may be an early sign 
of sgent expoeure, an injection will not be admlnlatered wfaen miosis is the 
only sign preeent. Ineteed, the Individuel will be taken Immediately to the 
aedlcal treatment fecility for obeervetlon* 

(4) Injectlone uelng the MARK I kit injectors (or stroplne only If 
directed by the local phyalcian) may be repeated et 5 to 20 minute Intervals 
if signs snd syaptoas sre progreeelng until three eerlee of injections heve 
been adainiatered* No more injectlone will be given unleee directed by medi­
cal peraonnel* In eddltion, e record will maintained of all injectlone given* 

(5) Adainleter, In repld succeeelon, all three Mark I Kit Injectors 
(or stroplne if directed by the locel phyelclan) In the caee of eevere eigne 
of agent expoeure* 

e* If Indlceted, CPR ahould be eterted Imaediately* Mouth-to-mouth 
reauacltatlon ahould be uaed when epproved maak-bag or oxygen delivery ayatema 
are not available* Do not uee mouth-to-mouth reeuacltation wfaen facial con-
caminatlon exiata. 
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CHAPTER 8 

Laboratory Safety 

8-1. General. 

a. Agent operations and etorege which are accomplished In a laboratory, 
as defined in peregreph l-3h, ere eubject to the provisions in this chepter. 
Other provisions of this regulation apply only where referenced herein. 

b. The requirements of chapters 1, 2, 10, and 11 apply to egent labora­
tories in their entirety. Requirements in peragrapha 6-1, 6-2, 6-4g, k, 1, s, 
6-5, 6-7, 6-9, 6-10, and all of chapter 7, except paragraph 7-3, are also 
applicable to agent laboratoriaa. 

c* Within a laboratory, containment of agent liquid and vapors is 
required at all times* When agent muet be removed from the containment pro­
vided by the laboratory engineering controls, the following restrictions 
apply: 

(1) For quantitlea of one milliliter or less of nest agent, one of 
the following is required: 

(a) A double containment eyetem* 

(b) A single containment eyatem with a protective maak worn* 

(2) For quantities in excess of one milliliter of neat agent a double 
containment system is required* 

d* A single containment ayatem must totally contain agent liquid and 
vapor* Examples Include glaaa bottlea aealed with gaakets or parafllm tape, 
syringes with needle ceps, septum bottles, sealed eapoulee, and capped liquid 
Implngers (bubblere)* 

e* A double containment ayatem auet provide total primary containment as 
above and. In the event of leekege or breekage of the primary containment, 
must totally contain agent Hquid and aubetantlally contain agent vapors* 
Examples of secondery contelnment include, but ere not Hmited to, metal cans 
with friction fit lida conteining abaorbent material and aeeled syringe cer-
rlers* 

f* Operations requiring removei of sgent from laboratory engineering con­
trols without compliance with paragraph 8-lc are not conaidered laboratory 
operatlona and are aubjeet to the remaining controle contained In tbla regula­
tion* 

g* Unattended ovemight etoraga of agenta will be In ventilation hooda or 
gloveboxes snd requlree double contelnment of egent* For operetiooe In which 
the dlsaaaeobly of equlpaent would reeult In Increesed hazarda, (e*g* agent 
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generators and Q-testers) the double containoent requlreaent is advisory 
requiring local waiver. 

h. Bubbler analyses may be conducted outside of a ventilation hood pro­
vided the ssaples were taken froo an area where significant contaolnatlon is 
not expected. Saoples which were taken froo areas with known or expected 
positive contaalnatlon (according to results of gross Indicators sueh as 
blueband tubes or M256 detector kit) will be enalyzed in a hood or glovebox 
and will be transported In double containoent. 

1. Nonrelated operations involving oore than one agent ahould not be per­
foraed concurrently in the sane rooo unless agents are separated by engineer­
ing controls, i.e., aeparate fuoe hoods. 

J. Good housekeeping will be aaintained. 

k. SOPs for hazardous operatlona ahould contain a dally checklist to be 
uaed at the beginning of each day's operation to assure presence or function 
of first-aid supplies, decontaoination aaterlals, ventilation systeos, warning 
signs/labels, imcluttered work area, protective clothing, etc. 

8-2. Diluted Cheaical Agent. 

a. Operations which Involve GB, VX, or auetard diluted to the drinking 
water standards in TB MED 577 are not subject to the provisions of this regu­
lation. Local restrlctlona should be lopleoented as neceesary. 

b. For storage or operatlona involving dilute solutions of sgent as 
defined in paragraph l-3g the following oay be applied: 

(1) Dilute aolutlons oay be atored in alngle containoent within a 
refrigerator or freezer. The refrlgeretor or freezer will have a high ton­
perature alaro to warn of oalfunctlon and will oeet appropriate electrical 
requlreaents for fleaoable aateriala if used. 

(2) Engineering controls used for storage and operatlona with dilute 
solutions are not required to have back-up eoergency power. 

8-3. Ventilation. 

a. General* 

(1) Laboratories irlll be equipped with either laboratory-type venti­
lation booda or gloveboxes to provide the engineering control necessary to 
contain agent during operetlona. Hood and glovebox oeterlala should be egent 
resistant and eaay to decontaoinate. Hooda and gloveboxea will be provided 
with catch traye and baalns of sultsble size for egent operstions. 

(2) Ventilation ayateos will be designed eo that air flow is away 
froo the operator and towerd the potential aource of agent* Air preeeure 
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within the laboratory will be aaintained below that of surrounding areas and 
entry corridor* 

(3) A record noting filter replacenent datee for eech air filtering 
systea will be aaintained. Ventiletion requlreaents in paragraphs 6-4a and 
6-4r apply to ventilation aystens in laboratories. 

(4) A scheduled preventive aelntenenee prograa should be established 
to provide continued eesursnee of edequete ventiletion perforaance. 

(5) Ventilation exheust will not be recirculated or used as oakeup 
air for areas occupied by unprotected personnel. Mekeup sir diffusers will 
not be located so as to cauae turbulence at the laboratory hood face. 

(6) Ventilation hooda or gloveboxes used for overnight storage of 
agent should not be ueed for any agent operetion except tranafers froa storage 
and related dilutions unless only 100 ol or less of a single cstegory of agent 
(i.e., nerve agents versus vesicant agents) is stored therein. Charged agent 
generators oay be uaed in the aeoe hood in which they ere etored if no other 
agent is stored in that hood. 

(7) Where ventilation is s sole or prioe aethod of i>ersonnel protec­
tion, back-up eoergency power (eutonetlc stsrt generetor) or other fell-safe 
systeos should be inetelled to prevent expoeure In the event of en unplanned 
power outage. 

b. Leboretory hood. 

(1) A leboretory hood in which agent operations are conducted will 
provide an averege fece velocity of 100 -(•/- 10 Hneer feet per olnute (Ifpo) 
through the working opening. A treverae of one oeasureoent per square foot 
(approxiaately) should be ueed to coopute the overage face velocity. No read­
ing nay deviate froo the average fece velocity by aore then 20 percent. Meas­
urements will be aade every three to six aonths or when systen hes undergone 
oaJor repairs. Saeh atops should be ueed so thst oeeeureoents csn be taken at 
the full-open poeition* Hoode ueed only for the atorage of double-contained 
egents (no operetiooe) ere not subject to upper Holts on air flow when the 
hood aaah Is lowered end locked for eeeurlty. Existing Isboratory hoods 
designed and approved at ISO 4-/- 30 Ifpa aay continue to be ueed until they 
can be aodlfied to the ebove crlterle provided contelnoent la verified by 
sooke tests* 

(2) For ventilation hood exheust systeos, whleh contain flltera that 
have been used for agent operatione end the working eree of the hood no longer 
contains agent or egent conteolneted aeterlal, the ventiletion eyetea aust 
maintain an Inward eirflow through the hood aa verified by saoke teets or 
other visusl oeens* The ebove ainimuo fece velocitlee, however, ere not 
required* If the filter systen le Isolated froo the hood (i.e*, beck flow 
daopers, blind flanges, etc.), tble peregreph does not spply* 

G 
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(3) The design exheust voluoe of the hood should provide excess inl­
tlel capacity* 

(4) New hood installationa should oake oaxiouo use of proven techno­
logies such aa by-peas construction, unteopered supplied sir, oultiple baf­
fles, snd other enhsnceoents to provide optloal eontalnnent* Guidelines are 
contained In United States Amy Envlronaental Hygiene Agency (USAEBA) Techni­
cal Guide #30, Guidelines on Design of Cheaical Laboratory Hoods, Noveober 
1978* 

(5) Effluent air froo laboratory hood systeos nust not contain con­
centrations of agent in excess of permissible concentration aa stated in para­
graph 2-5b and c considering appropriate dilution factors from the discharge 
location to the location of personnel access* If the quantity of agent being 
used or the type of operation is sueh thst this smount may be discharged into 
the atmoaphere, the discharge of the ventilation system must be equipped with 
chemical-type filters or other air treatment systems to reduce the agent in 
the effluent to an acceptable level* 

(6) Existing hood ventilation systems will be equipped with an audi­
ble elarm device which will give a warning ahould the ventilation aystem fall 

i beeauae of power feilure, mechanical malfunction, or if the overage face velo­
city fella below 90 Hneer fpm* For new conetructlon, hooda will be provided 
with both visible end audible alarm devices* Visible alarms will be located 
so thst they csn be reedily seen by personnel %ihlle working et the exhauat 
hood* For storage hoods, the visusl alarm ahould be visible from outside the 
room containing the hood* Alerme ehould be periodically function-tested, but 
es a minimum not exceed six months* 

(7) Eaeh laboratory room will have a meens of assessing approximate 
hood face velocity prior to beginning operetlons eech day. A hanging vane 
velometer la conaidered eufficiently eccurete* 

(8) No egent or egent contaminated equipment located inside a venti­
letion hood will be ellowed within 20 centimeters of the hood fece. This zone 
should be deeigneted by point or tape* 

c. Glovebox requirements for the laboratory will be conelstent with thoee 
in peregreph 6-4e, tble regulation. 

8-4* Agent aoaltoriag* 

e* A detection eepebillty with e aensltlvlty equel to or better than the 
IDLH (pere 2-5e (5)) auet be aaintained within the laboratory or reedily 
eveileble outaide the leboratory. 

b* During the first five deys of new egent operstions, aonitoring st the 
PEL will be conducted to verify the edequecy of engineering controls. Reaonl-
torlng will be conducted for one opereting day quarterly following algnlflcant 
ehangee In the operetion or following eny elgnlficant deaege or repelrs to the 
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ventilation aystem* If the only chenge In the operetion Is to sn agent of 
lower volatility, remonltorlng is not required* 

c* First entry. 

(I) The following conditlone require that first entry monitoring, 
protective clothing, end decontamination procedures, in sccordsnee with 
chapters 3, 4, end 5 respectively, be eccompllshed. Unmasked personnel may 
not re-enter until elrborne contamination is verified to be below the permls-
alble exposure limit specified in peregreph 2-5: 

(a) Agent spill outside of containment. 

(b) Major (relative to controls in piece) agent spill within 
hood. 

(c) Ventilation failure of hood with uncontained sgent. 

(d) Ventilation failure of e hood containing any agent and last­
ing longer then 24 hours. 

(2) For the following conditlone, first entry will be conducted with 
a gross-level detector while weerlng level E protection with maak wom. If 
positive reaulta are obtained, peragraph 8-4c(l) will apply* A protective 
mask will be worn until ventilation has been restored for st leeet 30 minutes: 

(a) During a loss of ventilation in a hood with eingle or double 
eontelned egent not exceeding 24 hours* 

(b) Following loss of ventiletion in s hood with single or double 
contained egent (leee then 24 hrs) if ventiletion hes not been reetored for at 
leest 30 minutes* 

(c) Following restorstlon of ventllstion (for st leeet 30 
minutes) In e hood containing single eontelned agent provided the ventilation 
loss did not exceed 24 hours. 

(3) For the following conditlone, entry in level E or F with visusl 
observation for reaperli^g, leekage, or ventiletion feilure le eccepteble: 

(e) Norael entry with no epperent probleos* 

(b) Following restorstlon of ventiletion (for at leest 30 
minutes) in s hood conteining only double eontelned sgent provided tbe venti­
lation loss did oot exceed 24 hours. 

d* Prior to removal from engineering controls, sgent conteiners will be 
thoroughly decontemlneted externelly and eempled for surfsce contsmlnstion 
with M8 paper* 
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e* When setting up alarms, gss chromatographs, or other egent monitoring 
equipment, %rhether for protective aonitoring or process/experioent aonitoring, 
it is necessary to ensure that the saopllng device does not draw air out of a 
potentially contaalnated location snd exhsust it outside of engineering con­
trols* Msny ssopllng devices have saople line regulators or ssaple transport 
punps that cause oore saople voluoe that is required to be delivered to the 
aonitoring device* This excess, which is .then by-paased or exhauated, oust 
reoain within engineering controls* Where sanple Hnes containing agent 
extend outside engineering controls, double-walled lines or equivalent redun­
dancy will be uaed. 

f. The provision of paragraphs 3-1, 3-2, 3-3, 3-4, and 3-7 alao apply. 

8-5* Protective clothing end equlpaent. 

a* Approved protective aasks will be issued to all personnel who are rou­
tinely assigned to agent operations* Training in the use of the oaaks will be 
provided. A properly fitted mask with instruction in its use, and how to 
react In the event of an emergency, will be provided to all transients enter­
ing areas in which chemical agent is being used or stored* The maak must be . 
readily available to each individual in the room in whleh agent is being used 
or stored* 

b. Personal protective clothing such as butyl gloves, eprons, and TAP 
clothing necessary to protect personnel during operation and for uae in case 
of emergency will be kept readily available. Clothing sizes will be appropri­
ate for the personnel who might need to weer them. 

c. Protective gloves trern in laboratory operations will be either stand­
ard TAP gloves or nonstandard gloves tested in accordance with the provisions 
of chapter 4. Butyl 7 mil gloves, NSN 8415-01-138-2501 through 2504 (S, M, L, 
XL), and 14 mil gloves, NSN 8415-01-138-2497 through 2500, may alao be used. 

d. Surgical gloves may be uaed (without testing) only if the total quan­
tity of agent accessible is less thsn 1 milliliter; a time limit of 5 minutes 
from the beginning of sceess to uncontained agent is established; en indivi­
dual wearing approved gloves (nonsurgical) is dedicated to wetch and to pro­
vide immediate emergency response for spills, accidents, or egent contact, with 
gloves; and the Chief, local eefety office certifies thst other approved 
gloves should not be ueed. Ueers of surgical gloves must aleo avoid sources 
of ignition. 

e. The wearing of protective gloves is intended to preclude any contact 
of akin with agent. No glove may be uaed that will not preclude eueh eontect 
In the event of an actual spill. In addition, the glove muat provide reaaon­
able protection against unrecognized contamination. 
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For types of gloves for whleh use is suthorized, the following procedures sre 
considered reasonable: 

(1) Standerd glovee (M3, M4, and gloveset gloves). 

(a) Prohibit operations with intentional liquid contamination of 
the gloves. 

(b) If liquid agent contamination oeeura, decontaminate immedi­
ately and continue operation. Upon completion, decontemlnate egain, remove 
gloves, place in plaatlc bag, and remove from hood. Treat as decontaminated 
(X) clothing until the gloves have been monitored end laundered in accordance 
with chapter 4 unless contamination is major, in which case they should be 
disposed of. 

(e) If no knotrn Hquid contemination occurs, the gloves may be 
decontaminated, removed, and left inside the hood by the edge. They may be 
reused in a slmller faahion until the end of the day when they will be decon­
taminated, bagged, removed from the hood, end set aalde for later monitoring 
and laundering. 

(2) Nonetenderd glovee. 

(a) Prohibit operations trlth high probability of liquid contaal­
natlon of the gloves. Use tine will be meesured aa elapsed clock time from 
initial access to potential contamination. 

(b) Restriet the uee and duration as required by the type of 
acceptance testing performed. 

(e) If liquid contaminated, decontaminate immediately., discon­
tinue operation if it can be done safely, remove gloves, and place in plastic 
bag or other container, and remove from hood aa contaminated waste. Wash 
hands promptly and thoroughly with sosp snd water. 

(d) If no known liquid contamination occurs, the gloves mey be 
decontaminated. and reused aa in peregreph 8-5e(l)(c) ebove, except nonbutyl 
gloves will be deetroyed (in eeeordence with ch 4) Insteed of laundered. 
Mutilation or other meens to prevent reuee of gloves to be destroyed is recom­
mended if they sre not begged Immediately* 

f* All pereonnel hendllng egent containers will weer, ee a minimum, level 
E protective clothing with gloves* Supervisors/visitors may wear level F* 
Protective glovea will be worn by all personnel aceeeslng agent operating 
areas (e*g*, hooda) wherever agent is present in the hood* 

(I) Ungloved entry is permitted under the following conditions: 

(s) Agent hes not been pieced within hood confines* 
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conducted* 

(b) Decontamination status, at least 3X, for hood Is known* 

(c) Handling of potentially contaminated items/equipment is not 

(2) Removal of protective gloves from hood without decontamination is 
limited to the following: 

(a) Contact with agent, primary agent containers, or potentially 
contaminated iteme or equipment has not occurred* 

(b) Gloves are not potentially contaminated aa a reault of exper­
imental procedures being conducted* 

(c) If no known liquid contamination oeeura, the gloves may be 
decontaminated, removed, and left Inelde the hood by the edge* They may be 
reused In a similar fashion until the end of the day when they will be decon­
taminated, bagged, removed from the hood, and aet aalde for later monitoring 
and laundering. 

8-6. Facility requlremente 

a. All entrances to laboratory rooma in which agent la present will be 
posted with signs warning peraonnel of the presence end type of agent within 
the room and any special entrance requlremente. 

b. Floors, work surfaces, and walls will hsve surfeces thet resist agent 
absorption and can be readily decontaminated. Flooring should be coved six 
laches onto all wall aurfaces. 

c. Emergency deluge-showers and eye-wash fountains will be readily acces­
sible to all work sltuatlona within the laboratory. (Portable eyewash foun­
tains are not eccepteble). 

d. Entry to laboratory will be reetrlcted to euthorlzed personnel. This 
restriction een be Indicated by signs or enforced by locke. The leboratory or 
individual rooma or storage/work hooda containing agent muat be cepeble of 
being locked during nonwork periode and will be locked when unoccupied. All 
methods employed for locking systems should be consistent with the life safety 
code requirements for hszardoua areaa and appropriete eeeurlty measures. 

e. Where in-line cenlster-type filters sre utilized for filtering 
effluents from laboratory apparatus, a fllter-uae record will be maintained, 
noting the date or conditlone wfaen replacement Is due* 

f. Meana of egrees must be continuously maintained free of ell obatruc-
tions or impediments to allow full Inatent uae In eaae of a fire, agent 
releaae, or other emergency. Means of egress must not exit Into an area of 
greater hazard. For new conatruction, one means of egress must be directly to 
the outside or to a aafe area (outside no-effects dlstsnces). See paragraph 
11-9 for doaage at which thia distance is to be calculated* 
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g* Compressed ges cylinders which are not necessary for current labora­
tory requirements will be stored in e safely arranged location outside the 
laboratory* 

h* Facilities will be available for washing hands and arma prior to leav­
ing the agent area* 

1* Permanent office equipment fecilitiee (Including desks) should oot be 
maintained within an agent leboratory room* Desks for note-taking, logs, or 
record-keeping are acceptable If directly related to the agent operations in 
that laboratory* 

J* Check-velves, vscuum breakers, charcoal filters, and similar means 
should be uaed to avoid Inadvertent transfer of agents to uncontaminated areas 
and equipment* 

8-7. Pereonnel prectlcee. 

a* All agenta will be etored in e restricted laboratory, locked hood, or 
other facility to which ecceas csn be poeltlvely controlled* 

b* Prior to eeelgnment to eueh work, personnel who will work with ageata 
will be trained in the uae and handling of toxic agents; in the donning, wear­
ing, and doffing of protective clothing; in the uee of decontemlneting materl-
sls; snd In procedures to be followed in the event of a aplll or expoeure* 
Key leboratory pereonnel ahould be given stenderdlzed leboretory enelytlcel 
proceduree trelnlng conducted by United Stetes Aray Defense Aoounltion Center 
snd School (USAOACS)* 

c* When conducting sgent sctlvltles, only personnel necessary to the 
operation will be peraitted in the leboretory work aree; however, e oinlnuo of 
two qualified pereone will be preeent in accordance with the two-person con­
cept of AR 50-6* 

d* The inetelletlon flre-flghtlng pereonnel and the security force will 
be notified of the preeence and type of egent end room in which It Is loceted* 

e* Storege compatibility group etenderde (AMC-R 385-100) do not epply to 
reeeerch, development, teet, end eveluetlon (ROT & E) etocko of one liter or 
leee* A reesonsble effort ehould be mode to group egents of Hke physlologl-
cel effects together but generetlon of eddltlonel etorege locetlone ie not 
required to eecompllah this* 

f* Mecbsnlcsl pipetting elds will be ueed for ell pipetting of egents or 
sgent solutions. 

g* The etorege or consumption of food or bevereges; the etorege or appli­
cation of coametlce; the emoklng or storsge of smoking msterlels, tobsceo 
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products or other products for chewing; or the chewing of such product in all ' 
laboratory areas, is prohibited* Laboratory glassware will not be used to 
prepare or consume food or beverages* 

h. Agent first-aid kits will be maintained in each laboratory operating 
or storage ro<» in accordance with peragraph 7-6* 

1* Each inner container and the outer container of chemlcel egents and 
agent candidates will be lebeled with its agent and/or code name to properly 
Identify the contents. The label will heve a red border and will have dioen-
sions et least 4.5 by 5.5 Inches when eontelner size permits. As necessary, 
the dimensions of labels for small inner containers may be as small as approx­
imately one-fourth those stated above. The color of inner and outer container 
labels, as well as information thereon, will be identical. Labels will con­
tain the following information: 

(1) "TOXIC CHEMICAL" in bold red letters. 

(2) The original issue quentlty of egent in the eontelner steted in 
metric terms and the concentration If diluted. Tble quentlty should be 
updated as required when a formal inventory le conducted. 

(3) The operating activity reeponeible for etorege end the numbers of 
the building and room where the material is stored. 

(4) The neme end telephone number of the custodlsn of the meterlel. 

(5) The dete when the meterlel wes first plsced In storsge. 

(6) Speciel Instructions or notes regarding uae or removal of the 
contents* 

(7) Some method of Identlflcetlon of the person who prepared the 
solution or agent quentlty* 

Thoae inner containers too smsll for complete information as sbove must have 
neme or code name of agent cleerly marked end mey refer to remainder of infor­
mation by locally deterained eyetem* 

8-8. Decontemlnetion. 

e* A supply of decontealnatlng aaterlel eppropriete end edequate for the 
type and quantity of agent preaent end equipment for Ite uee. If required, 
will be immedietely avalleble in the leboretory* 

b* Detoxlflcetlon of egent in e leboretory hood or glovebox ie limited to 
a maximum of SO grama of agent (neat or in solution) st sny one time unless 
epproval for a greeter amount le given In the aite plan/eefety eubmlealon* 
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c. The amount of contamination received by en ertlcle is a function of 
its absorption characteristic, the presence of liquid or vepor agent, the time 
inside the hood where it is placed, and the type of agent: 

(1) Material and equipment exposed to liquid agent must be considered 
contaminated and must be controlled (decontaminated or contained) and identi­
fied (labeled) prior to removal from hood. 

(2) Porous material and equipment thet hea remained in the hood for 
ooe week or longer or hes been exposed to significant vapor cootamlnatioo 
should be considered potentially contaminated and treeted as io paragraph 8-
8c(l) above. 

(3) Glassware, such as bubblers that have not been exposed to liquid 
contamination, may be removed from a hood. 

d. Checking by analytical methods for residual contamination, after 
detoxification of agent, is not necessary if the agent is known to be lo solu­
tion, appropriate decontamlnants are used in calculated excessive amounts, the 
time allowed for reaction exceeds many half-lives, and no Interference (slowed 
reactions, low temperatures) or other complications are reasonably expected. 
Decontaminated aolutlons which meet these criteria may be considered as XXX 
and need not be stored lo an. approved hood. Small quantities of laboratory 
waste (gloves, paper towels, glassware, etc.) that have been submerged In and 
thoroughly wetted with eppropriate deeontaalnant for at least 24 hours may 
also be treated aa XXX If not removed from the decontaminant. 

e. Laboratory animals injected with or ingesting agent are not considered 
contaminated unless massive doses relative to the animals are given. Other 
exposed animals require decontamination and disposal by incineration. 
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CBAPTBR 9 

Storage 

9-1. Storage reqairemente< 

B. Stending operating proceduree implementing the requirements of this 
regulation will be eatabllshed locally and epproved in accordance with AMC-R 
385-1 and AMC-R 385-100. Emphasis is to be given to the following storage 
phlloeophy: 

(1) Agent-filled munltlona containing exploaivee will be stored in 
igloo-type magazlnea. 

(2) Except for anetard-fllled ton contalnera, agent-filled munitions 
that do not contain explosives will be stored in Igloos or other approved 
atorage structuree speclflcelly approved by HQ AMC. Mnetard-fllled ton con­
tainers may be stored outdoors. 

(3) Magazines or structures used for the etorege of egent-fllled 
iteme or containers trill be in e specifically designeted eree. 

(4) Structures used for the etorege of egent-fllled Iteme trill have 
floora and floor aurfaclng trhlch can be decontaminated. Bulk agent containers 
stored outdoors trill be placed on eteel dunnege (trood dunnege mey be uaed as a 
temporary meesure), positioned over cruehed stone, grsvel, or poroue earth 
aurfaces to minimize etmoepherlc contamination In event of leekage. Sltee 
ehould be eelected that are not in proximity to aurface water aourcee end 
which are not loceted over underground water sources that could become contem­
ineted. Direct drainage to e body of trater is prohibited. Provision will 
also be made to eaaure compliance with eppllceble treter pollution regulations. 

(5) Ton contalnera of bulk agente trill be etored in e horizontal 
poeition trlth the eontelner oriented eo thet the velvee ere In vertical align­
ment. (Due to Impurltlee in maeterd egent thet tend to clog eduction tubea, 
cohtalnere of H trill be oriented eo thet the velvee are In horizontal align­
ment.) 

(6) It ie undesirsble to have eeeurlty forcee petrolling with mesks 
donned; therefore, sgent storsge sreae (excluding igloo ereee) should be 
checked by first entry monitoring procedures so thst petrole aey be conducted 
without maaka being wom. In the event it le neceaaery for eeeurlty forces to 
patrol irlthln s toxic storage eree (excluding igloo etorege ereee), and the 
aree hea not been checked by firet entry monitoring procedures within the pre­
vioue 24 hours to verify that the eree is cleer, eeeurlty forcee trill weer 
eppropriate protective aeeke tifalle conducting their petrol. Controls aust be 
estsbllshed to eesure security personnel are notified if aonitoring of the 
eree has not be eccoapllshed trithin 24 hours prior to pstrolllng. 
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(7) The ende of ton conteiners should be kept painted and free from 
ruat to enhance the visual detection of agent leakage et the valves and plbgs. 
Mueterd, GB, and VX agenta have e eolvent ection on most points trhlch cause 
peeling, dissolution, blistering, and dlacolorlng In the vicinity of the leak­
age. To facilitate inspection for leekage, ehipping bonneta trill not be 
Installed on ton containers in storage. 

(8) Stacka, groups, or areaa of outdoor storage are not quantity lim­
ited. 

(9) Outdoor storage areaa trithln the chemlcel aree should be 
separated from magazines or areaa containing explosives components by the 
appropriate mlnimua magazine diatance baaed on the quantities of explosives. 

(10) Munitions or storsge containers having different agent fills 
must be etored eeparately from each other. 

b. Only the minimum number of personnel (but not lees than two people), 
consistent with eafe and efficient operatione, trill be permitted et the opera­
tional site. The following rules trill be obeerved: 

(1) Work performed in magazlnee end storsge erees trill be the types 
permitted in chepter 18, Storage of Exploeives end Ammunition, AMC-R 385-100. 
Prior to start of operetlona, monitoring will be eccompllshed In secordanre 
with the requlremente of chapter 3. 

(2) Leeking munltlone end contelnera will be handled only by author­
ized personnel trho heve been Inetructed end are qualified In the eppropriate 
procedures to be uaed* 

(3) Leaking munitions trill be encapauleted in epeclally provided con­
talnera until final dlai>oaitlon la eccompllehed* At thoee Inetallatlona trfaere 
magazine spece trithln the chemical aree le available, the encepaulated leeker 
will be stored In e eeperete magazine. When e eeperete magazine le not evail­
able within the chemical area, the encepeuleted leaker ehould be appropriately 
Identified and retained in the eame magazine with similar serviceable muni­
tions, but separated to the greeteet extent poeeible, end e welver requeat to 
provisions of peregreph ll-4b end Teble 19-2 of AMC-R 385-100 be eubmltted to 
AMC safety* Encapauleted aunltlone trill not be opened within e aagazine in 
which other aerviceeble munitions ere etored* 

(4) Material contaalnated vith cheaical agent may be treneported from 
one location to another* The meterlel muet be encepsulated eo thet the concen­
tretlon of egent on the outaide of the encepeuleting meterial doee not exceed 
those in peragraph 2-5a* 
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e. Chemical Hazard Syabola ee described in chepter 11, AMC-R 385-100, 
will be used to Identify ereee deeigneted for the atorage of agente* Poetlng 
of hazard markers trill comply trlth the following: 

(1) When e magazine eree le need excluelvely for storing only one 
type of chemlcel agent or egent-fllled munition, the entrenee to the etorage 
area may be Identified with hezerd symbols Indlcstlng the type of egent stored 
In lieu of poetlng hezard symbols on eech magazine or storsge pod* 

(2) When en entire row of megazlnes or storsge pods within s storage 
aree is used exclusively for etoring only one type of chemlcel egent or 
egent-fllled munition, eccess rosd entrences servicing thet row of magazines 
or pads may be posted trlth hezerd symbols identifying the chemlcel agent 
atored in Ueu of poetlng hezerd symbols on eech megezlne or storage pad. 

(3) When a magazine area or outdoor site is used for storing dif­
ferent types of chemlcel agents or egent-fllled munitions, eech magazine or 
storage pad will be poeted with e hezerd eymbol to properly Identify the chem­
ical agent stored. 

(4) Feellltles used for agent menufecturing, filling, processing, 
etc., trill be identified by poetlng the eppropriate egent hezerd symbols at 
entrances into the area and on eech eeperete building trfaen more then one 
building la Involved* 

(5) Where topography and/or vegetetion would prevent peraonnel from 
seeing a chemlcel hezerd marker until arrlvel et e etorage site, s master list 
will be maintained trhlch indicetee igloo locetlon, fire division symbol, end 
chemlcel agent type, if eppllceble. Thie list trill be kept current end eveil­
eble to eaergency forces, e*g*, guerd forces, fire deportment, chemical 
accident end incident reaponae and eeeistsnce (CAIRA) teem, etc. 

(6) In eddltion to the ebove, fire division s3rabols aust be posted on 
igloo megezlne end outdoor storsge eltee t^en eueh fecilitiee ere ueed for 
storage of fire division symbols 1 through 4 chemlcel munltlone. When e megs-
zlne block contelns snaunltion/exploslves on only one fire dlvlelon, fire eym-
bols sre not required for individuel megeslnee* A fire eymbol et eech point 
of entry to the block ie eufficlent* 

d* Wooded erees trithln, or Immedietely edjecent to, tbe border of cheml­
cel exclusion srees csn signlflcsntly reduce the required one-percent lethel­
lty dlstsnces to both onpost nonreleted Inhabited buildinge end offpost 
inhabited buildings* Except for melntelnlng the required fire breek eround 
eaeh magazine end the aecurlty cleer zone eround the perimeter of chemlcel 
exclusion sreee, cutting or herveetlng of treee is prohibited trithln the one-
percent lethellty dletence unleee speclflcelly epproved by AMC Fleld Sefety 
Activity (AMXOS-C)* Norael eelectlve thinning not to exceed 70 equere feet 
besal aree i a secepteble* 
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e. Explosively configured egent munitions may be stored in the same 
structure aa claaa '6*1 munltlona of the eame fill* C 

9-2. Storage drewlnga. Storage of chemical agenta/munltlons will be in 
accordance trlth AMC approved etenderd drawings. Storage drawings and changes 
thereto trill be forwarded to Director, AMC Field Safety Activity, ATTN: 
AMXOS-C, Cherlestotm, IN 47111-9669, for sefety review. 

O 
9-3. Materiel handling equipment (MBE). Unless specifically authorized by 
the Field Sefety Activity, AMXOS-C, only electrically operated MHE may be 
used within enclosed areas containing chemical agents or munitions. Requests 
for autfaorlzations trill specifizslly addreas the effects of exhauat gases on 
protective clothing, charcoal cannlsters and filter elements, end agent moni­
toring equipment. Gasoline, dieael, propane, or liquefied petroleum gas (LPG) O 
fueled Q̂IE trill not be used in eerth covered or Richmond-type magazines 
beeauae of the hazard of carbon monoxide. Exceptlone are apeclfIcally 
approved "clean burning" MHE. 

O 
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10 

Shipping 

lO-l. Shlpplog raqalremeate. Thie chepter' contains the requirements eesen-
tlal for proper handling and tranaportatlon of agent-filled munitions snd con­
talnera. In addition to the ehipping requirements outlined herein, the provi­
sions set forth In AR 50-6, AMC-R S5-I, end Title 49 Code of Federal Regula­
tiona (Department of Tranaportetlon) muet be obeerved. 

10-2. U.S. Deportaent of Tranaportetlon (DOT) claeelfIcation. 

e. For shipment, aueterd, GB, or VX filled munltlone snd conteiners are 
classified by DOT aa Polaon A, "Polaon Gee." 

(1) Projectllee, ehella, bombs, mines, etc., eontelnlng poleon A 
materials but not equipped or peckaged trlth ignition elements, bursting 
charges, detonating fuzes, or exploelve componente muet be lebeled with poleon 
gee label and non-ezploeive (49 CFR 173.330). 

(2) Projectiles, shells, bombs, mlnee, snd grenedes contslnlng poison 
A msterlels and equipped with ignition elements, bursting cbsrgee, detonating 
fuzes, or explosive components must be labeled with poison gss label and 
exploelve label (49 CFR 173.59). 

10-3. Reqid.reaent for eeeort. All ablpaente of anetarda, GB, or VX will be 
escorted in eccordance trlth AR 50-6 and AR 740-32. 

10-4. Reeponelbllltlee of aganelee Inltleting end receiving ebipaente. 

a. Reporting of firee, leekage, loot conteiners, or other typee of 
eccldents/incidente auet be made iaaedietely. In eeeordence with AR 385-40. 

b. Tranaportatlon. 

(1) Routing. Routing of shipments will be determined by the control­
ling trensportstion movement ectivity in conjunction trlth the CONUS Army move­
ment monitor (AMCCOM). Shipping routee ehould be eelected to evold congeeted 
arees end peek trefflc periode to the mexlmum extent prectlceble end to eneure 
maximum availability of emergency equliment* 

(2) Monitoring for leekege enroute* The Iteme trill be monitored for 
leakage in route* Thie mey be done continuously or st spproxlmstely 8-hour 
Intervals or at convenient reet stops* The SOP of the eecortlng group will 
outline the proceduree to be followed end the equlpaent to be ueed. 

(3) Rail shlpaents. Rsll shipaente of aastard, CB, or VZ filled 
munltlone end conteiners must be eccompllshed in dees A eneloeed steel cers 
end certified ee required for exploeives claae A meterlel* Bulk egent in 
one-ton containers may alao be 8hlpi>ed in ATMX one-ton container cers or in 
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csrs equipped with roller bearings in accordance with DOT transportation regu­
lations. Code of Federal Regulations (CFR), Title 49* 

(4) Water shipments. Water shlpaents of muaterd-fllled items will be 
in conforaance trlth Title 46 CFR or the Tariff No. B0E-6000-C. Shipment of GB 
or VX will be in conforaance with U.S. Coast Guard Regulation, CG 108, Mili­
tary Explosives and Hazardous Munitions. 

(5) Air shlpaents. Shlpoent of aueterd, GB, or VX by oilltary air­
craft will be in accordance trlth TM 38-250, Packaging and Handling of 
Dangerous or Hazardous Cheaical Materials. 

10-5* Other regulations* In addition to the shipping requlreaent outlined as 
reference above, DA policy is to cooply with applicable state or local regula­
tions governing such transportation provided this eooplianee does not prevent 
the Aray froo aeeoaplishing its oission* Note. Public Lews 91-121, ss 
aaended by PL 91-441, (50 U.S.C. 1511-1518), specifies procedures for the 
transportation of lethal cheaicel egents except for research quantities or 
eoergency disposal situations. 

10-6. Shlpoent of dilute eolutlons. 

a. For purposes of shlpoent, dilute solutions (es defined in para l-3g, 
this regulation) can be shipped as class B poisons without need for escort. 

b. Dilute solutions will be prepored for shipnent in the following 
oanner: 

(1) Cap dilute solution container end seal with parafllo.tape. 

(2) Overpack in oetal can trlth tight-fitting lid (or a non-
shatterable container trhen double contained material is shipped in a secondary 
metal overpack container) which contelns sufficient absorbent material for 
amount of liquid. 

(3) Seal rio with parafllo tape. 

(4) Piece in dry lee or cold packa, aa necessary. 

c. Ship solutions in sccordsnee 'trlth DOT requireaeats for hazardous 
aaterlals. Title 49 CFR, paregrephe 173.344 and 173.359. 

10-7. Shlpoent of bubbler eeoplee. Bubbler saoples that hava been deterained 
to be dilute (saoples taken froo an area trhere significant contaolnatlon is 
not expected and where no poeltlve readlnga froo a gross level 
detector/aonltor uere obtelned) will be prepared .end ehlpped in accordance 
with paragraph above, and the following: 

e. Depending on the collection oedia in the bubbler, requireaenta other 
than toxicity (e.g. flaaoebility) will be determined locelly and Included for 
shipping. 
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b. Maxlouo nuober of bubbler ssoples per shipping container will be lim­
ited to sixteen trlth total liquid not exceeding eight ounces. 

c* Bubblers should be pieced in dry ice or cold packs for shipment as 
necessitated by paragraph 3-ld. 

10-8. On-Poet Treneportetlon. 

a* Prior to any on-poat ooveoent of toxic cheaical agent, a hazard 
analysis trill be perforaed for the total operation. 

b. The hazard anelysls should Include but not be United to— 

(1) Personnel protection. 

(2) MHE. 

(3) Procedures used in reoovel froo storage. 

(4) Iteo conteinaent. 

(5) Loedlng end unloedlng of the transportation vehicle. 

(6) Suitability of the trensportstion vehicle (l*e*, bed of ioperme­
able aaterial required, open bed or cloeed ven)* 

(7) Treneportetlon route to include distances Involved, population 
exposure, surfaee types, and traffic to be encountered* 

(8) Monitoring requlreaents. 

10-3 



AMC-R 385-131 

THIS PAGE INTENTIONALLY LEFT BLANK 

10-4 



o.. 

p-

AMC-R 385-131 

CHAPTER ll 

Separation Diatance Crlterle 

o 

ll-l. General. 

a. The riak to personnel at any point In the path of a chenlcel agent 
cloud released fron aunltions as a reeult of an accident or leakage la a func­
tion of the Inherent toxicity of the egent. The oean concentretlon la influ­
enced by the general clloatlc conditions, particular teapereture gradient neer 
the ground, and the topographical feeturee. Persistent sgent concentrations 
are even more affected by natural conditions since in view of the time fsctor 
Involved much trlder varlatlona ere likely to occur and alter dlffuelon and 
cloud travel characteriatlcs. Evaporation from the eource is sn sddltlonal 
factor trhlch varlea considerably trlth temperature, wind speed, end the vapor 
pressure of the egent. The accidental functioning of the burster charge in a 
chemical munition reaulting In maximum aeroaolizatlon of the agent filler will 
require prompt action to identify the peth end dotmwlnd concentretlon of the 
agent cloud. 

b. In conalderatlon of the verlables Involved, operational facilities, 
activltlea, and atorage sites must be selected to provide the mexlmum separa­
tion distance to nonrelated personnel located on the Inatallation aa well as 
to the general public. 

11-2. Public ecceee exclueioa dietaoca (PAED). The PAED Is defined aa the 
greater of the Inheblted building dletence (beeed on the fregment hezard dis­
tance or the net exploelve trelght (NEW) of the munltlone) or the one percent 
lethality distance defined below. For siting purposee, the PAED Is analogous 
to IHBD for explosivee and personnel not directly eaaoclated trlth chemical 
operations are not to be ellotred within the PAED. Evecuatlon or protection of 
personnel prior to expoeure may be allowed in lieu of abaolute excluelon. 
Details of the evecuatlon proceduree trill be Included in the eite plan and 
aafety eubmlssion. 

11-3. Mszlaoa credible event (MCE). In eeeordence trlth stsnderde established 
by Departaent of Def enee, the potential for an accident or Incident auet be 
carefully enelyzed to deteraine the MCE thet could occur and ceuee egent 
release. For cheaical munltlona trhlch have explosive compooente essembled In 
them, the MCE trill be beeed on functioning of the meet disruptive compooent 
which trould produce mexloum releeee of egent. The MCE muet be realistic with 
s reesonsble probability of occurrence* The propegation characteriatica of 
the munition and damage to edjecent munltlone eufficlent to cause leekage of 
the agent filler muet eleo be coneidered* For chemlcel munltlona trlthout 
explosive components, spillage or leekage of the egent fill ueually determines 
the MCE. Other fectors sf footing the MCE ere rate of releeee, puddle size, 
time of deeontemlnatlon, type of aurface, and the egent'e characteriatica. 

11-4. One-percent lethality dletence. The one-percent lethellty diatance is 
calculated from e given MCE and meteorological condltlona (teapereture, trlnd 
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speed, etc.) and is established as the distance at which the dosage from an . 
3 

HCE or actual agent release trould be ISO mg-mln/m for H and HD agents, 75 
3 3 3 

mg-min/m for HT agent, 10 mg-min/m for GB agent, 4.3 mg-mln/m for VX vapor, 
and 0.1 mg for inhalation/deposition of liquid VX. The meteorological condi­
tions used will be the existing conditions in the event of en actual agent 
release or the realistic worst-ease conditions used will be the existing con­
ditions for siting purposes. Meteorological information must be obtained from 
an accurate source trlth the methodology presented in DDESB Technical Paper No. 
10, Methodology for Chemical Hazard Prediction. The use of the AMC Hsndbook 
for chemical hazard prediction and the several available computer programs 
which are consistent with DDESB Technical Paper Number 10 should be used to 
facilitate calculations. 

11-5* Inhabited building dletence* Inhabited building distance for chemical 
aunltions containing both explosive cooponents and agent filler will be as 
shotm in applicable tables of AMC-R 385-100, based on the hazard class 
involved. Most cheaical aunltions trithln AMC are (12)1.2 hezard class. This 
distance category is applicable to separation of nonrelated operations, con­
ventional aoounltion storage, and installation boundaries froo cheoleal opera­
tions. 

j 11-6* Intrallne dletence* Intrallne distance for cheaical munitions contain-
* ing both explosive components and agent filler trill be as shotm in applicable 

Tables of AMC-R 385-100, based on the hazard class of the munition Involved. 
3 This distance category is applicable to separation of releted operations, 
^ facilities, and support facilities trithln an operating area such as mainte­

nance buildings, change-houses, lunch rooms, field offleee, leboratorles, 
laundries, and storage magazines. The Intrallne distance will be e minimum of 
100 f«et tihether or not explosive components are Involved, unless otherwise 
approved by AMC Field Safety Activity (AMXOS-SE). 

11-7* Megezlne dletence* Magazine distance for chemical munitions containing 
both explosive components and agent filler trill be as shotm In applicable 

I Tables of AMC-R 385-100, based on the hazard class of the munition involved. 
For storage of dissimilar class 6.1 agents (without explosives) the magazine 
distance is 50 feet. 

11-8* Public blgbwey end rellroed dletence (PHD). For chemlcel hazard dis­
tance computation purposes, all state end multllane Interatate highways and 

' major railroad lines trill be considered as inhabited ereas and the greater of 
I Public Traffic Route (AMC-R 385-100) or one-percent lethality distance will 

apply. With respect to the application of one-percent lethellty distance, 
other roads and railroads will be evaluated on a case-by-case basis with con-

j slderation given to the traffic density for peak perloda. 

I 11-9* Evacuetlon/protectlve dletence. In the event of en ectuel agent 
I release that threatens unprotected personnel, every effort auet be oade, in 
y proper coordination with civil authorities, to evacuate or offer protective 
j advice (i.e., reoain in hooes, etc.) to all people thet ere deterained to be 

within th% enticipeted no algnlflcant effects (2 mg-min /vr for aaeterd, 0.33 
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3 3 
og-aln/o for GB, 0.25 og-aln/o for VX vepor, and 0.011 og for inhalation 
depoeltlon of liquid VX) ere dotratrlnd froo the egent releese, beeed on the 
Installationa hazard prediction eeleuletlone. 

11-10. Quantity dletence crlterle epeeifie to cheaicel aunltlone. In eddl­
tion to requlreaents specified In chepter 17, AMC-R 385-100, the follotrlng 
crlterle ere appHcable to toxic cheaicel aunltlone: 

a. PAED trill be epplled from toxic chemlcel fecilities, storage, and 
operetlons to nonrelated faeilitiee end their releted eupport facllltlea* 

b* A minimum of inhabited building distsnee trill be applied from conven­
tional munltlona storage, operations, and facilities to toxic chemical faclll­
tlea and their related eupport fecllltlea* 

c* Combined chemical and explosive chenge-houses trill be pertltloned and 
will be.separated by the appropriate one-percent lethellty dletence or inhe­
blted building dletence from eech aree eerved. 

d. Site eeeurlty control center (SSCC). Fecilitiee for houeing eeeurlty 
personnel who ere required by their mission to heve e quick reaction capabil­
ity in the immediate vicinity of a potentiel eccldent/lncldent eite will be 
aited not lees thsn berrleeded Intreline dletence baaed on the emount of 
explosives stored in neerby oiagazines. If sited inelde e sixty-degree engle 
from the unberrlcaded door end of en igloo, unbarrieaded Intreline distsnee 
will be ueed. In eny eeee, the distance trill not be leee then 150 feet. 

e* Conventionel emaunitlon etorege aegezlnee end toxic cheaical atorage 
magazlnee ere required to be eepereted by magazine dletence* 

f. Drinking water may be loceted 100 feet upwind per peragraph 7-3d* 
Eating, drinking, ehetrlng, end eaoklng areee auat be loceted et unbarrieaded 
Intrallne diatance per requlremente of peragraph 17-I0d(2), AMC-R 385-100* If 
aueh aree ia trithln the excluelon eree, epprovel by AMC Field Safety Activity 
le required* 

g* For siting of toxic chemlcel feeilitlee which preeent different 
hezards, PAED will be epplled* Where eimiler hazarda are preeented, tmbarrl-
caded intrallne distsnee (UBID) Is spproprlste* 

h* For siting chemlcel fecilitiee end operetiooe, the PAED celculeted in 
accordance trlth peregreph 11-2 will not extend beyond the bounderles of 
government-controlled land* Operational and meteorologlcel reetrietione need 
to be applied to keep hazard dlstaneea on poet* 
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The proponent of this regulation is the U*S* Army Materiel Command. Users 
are invited to send comments and suggested improvements on DA Form 2028' 
(Recommended Changes to Publicationa and Blank Forme) to Director, USAMC 
Field Safety Activity. ATTN: AMXOS-C. Cherlestotm. IN 47111. 

O 

FOR THE COMMANDER: 

o 

OFFICIAL: JERRY C. HARRISON 
Brigadier General, USA 
Chief of Staff 

KULANDA D. POWELL 
Chief, Operations Branch 

DISTRIBUTION: 
Al, Bl, & B6 (ATTN: Safety Offleee) O 
Chelrman, Department of Defenee Explosives Safety Board, ATTN: DDESB-RT, 

2461 Eisenhower Avenue, Alexendrle, VA 22331 (2) 
HQDA(DAPE-HRS) WASH DC 20310-0505 (10) 
HQDA(DAMO-SWC) WASH DC 20310-0505(2) 
COMMANDER (2 eech) 

U.S. Aray WESTCOM, ATTN: APOP-NC, Ft. Shefter, HI 96858-5100 C Q 
U.S. Aray Europe and 7th Aray, ATTN: AEAGA-S, APO, NY 09043-0101 !̂., 
U.S. Army Training end Doctrine Command, ATTN: ATEN-S, Fort Monroe, 
VA 23651-5000 

U.S. Army Forces Commend, ATTN: AFPR-PS, Ft* McPherson, GA 30330-6000 
U*S. Aray 59th Ord Bde, ATTN: AEUSA-OS/AEUSA-CN, APO, NY 09189 (5) 
U.S* Aray Technlcel Enrort Unit, ATTN: SMCTE, APG, MD 21010-5433 O 
U*S* Army Envlronaental Hygiene Agency, APG, MD 21010-5433 
U*S. Army Medleel Inetltute for Chemlcel Defenee, ATTN: SGRD-UV-SS, APG, MD 

21010-5425 
U.S* Army Chemlcel Center end School, ATTN: ATZN-CM, Ft* McClellan, AL 

36205-5020 
U*S* Army Ordnance Missile end Munltlone Center & School, ATTN: ATSK-EI O 
Redstone Arsenel, AL 35897-6700 

U*S* Aray Cheaicel Nucleer Agency, ATTN: MOMA-CM, Ft* Belvolr, VA 22060-5606 
U*S. Army Combined Arae Center Developaent Activity, ATTN: ATZL-CAM-M, 

Ft* Leevenworth, KS 66027-5300 
U*S* Aray Meterlel Syeteae Anelysls Activity, ATTN: AMXSY-LA, APG, MD 

21005-5071 O 
U*S* Army Chemlcel Reeeerch, Development, end Engineering Center, ATTN: 

SMCCR-SF, APG, MD 21010-5423 (30) 
U.S* Aray Nstlck Reseerch end Oevelopment Center, ATTN: STRNC-S, Netlck, MA 

01760-5017 
Progrem Manager for Chemlcel Multlone, ATTN: AMCPM-CM-S, APG, MD 21010-5401 (15) 
Annlston Aray Depot, ATTN: SDSAN-DAS-DF, Annleton, AL 36201-5046 '^ 
Lexington-Blue Grees Aray Depot, ATTN: SDSRR-LAS, Lexington, KY 40511-5004 
Newport Aray Ammunition Plant, ATTN: SMCNE-EN, Newport, IN 47966-0121 
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Pine Bluff Arsenel, ATTN: SMCPM-SA, Pine Bluff, AR 71602-9500 
Pueblo Aray Depot Activity, ATTN: SDSTE-PUA-SA, Pueblo, CO 81001-5000 

yR^cky Mounteln Arsenel, ATTN: SMCRM-SF, Commerce City, CO 80022-2180 
Tooele Aray Depot, ATTN: SDSTE-SAF, Tooele, UT 84074-5010 
Umetllle Aray Depot Activity, ATTN: SDSUM-S, Heraiston, OR 97838-9544 

DIRECTOR 
USAMC Field Sefety Activity, ATTN: AMXOS-C, Cherleetown, IN 47111-9669 (75) 
U.S. Army Defenee Aoaunltion Center end School, ATTN: SMCAC-ASM, Sevenna, 
IL 61074-9639 (5) 

AMCSF-G (25) 
B LEAD (3,741) 

/ 

KJ 
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APPBHDIX A 

Refarencee 

o 

1 e 

O 
e 

O 

f 

• 

\ 

0 
1 

[ 

D 

f 
3" 

), -

DOD 6055.9-Std 

AR 40-3 

AR 40-5 

AR 50-6 

AR 55-16 

AR 55-56 

AR 55-228 

AR 55-355 

AR 70-18 

AR 385-10 

AR 385-32 

AR 385-40 

AR 385-60 

AR 385-64 

AR 740-32 

DA Pam 40-8 

DA Pam 738-750 

TB 740-10 

TB Med 502 

G 

DOD Aamunltlon end Exploelve Safety Standard 

Medleel, Dentel, end Veterlnery Care 

Preventive Medicine 

Chemlcel Surety Program 

Movement of Cergo by Air end Surfece 

Treneportetlon of Dangeroue or Hazardous Materials 

Transportation by Water of Explosives and Hazardous 
Cargo 

Defenee Traffic Management Regulation 

Leboretory Animals, Procurement, Tranaportatlon, 
Uae, Care,and Publicity 

Army Safety Program 

Protective Clothing end Equipment 

Accident Reporting and Records 

Coordination with Department of Defense Explosives 
Sefety Boerd 

Amaunltlon and Explosives Safety Standards 

Reeponalblllties for Technical Eacort of Dangerous 
Meterlals 

Special Occupational Safety and Health Standards 
for the Evaluation of Occupational Exposure to 
Agent GB. 

The Army Maintenance Management System (TAMMS) 

Quelity Control Depot Servlceeblllty Standards 

Occupational and Environmental Health Reaplratory 
Program 
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TB Med 577 

TM 3-220 

TM 3-250 

TM 3-4243-203-12 

TM 3-4230-209-12 

TM 3-4240-202-14 

TM 3-4240-204-12&P 

TM 3-4240-204-14 

TM 3-4240-279-10 

TM 3-6665-225-12 

TM 3-6665-254-12 

i . . 

.' 

Ll 

i 

i 
i 

J 

TM 8-285 

TM 10-277 

TM 38-250 

TM 55-602 

FM 3-20 

Sanitary Control and Surveillance of Field Water 
Supplies 

Chemical, Biological, and Radiological (CBR) Decon­
tamination 

Storage, Shipment and Handling of Chemical Agents 
and Hazardoua Chemicals 

Operator'a and Organizational Maintenance Manual: 
Deeontaalnating Apparatus, Power-Driven, Truck-
Mounted 400-Gellon, M9 

Operator's and Organizational Maintenance Manual: 
Deeontaalnating Apparatus, Power-Driven, Skid-
Mounted, Multipurpose, Nonlntegral, 500-Gallon, ABC 
MI2A1 

Operator's Organizational, DS, and GS Maintenance 
Manual: Mask, CBR, FIELD, ABC-M17, and Acceaaorles 

Operetor's and Organizational Maintenance Manual: 
Mask, Chealeal-Blologlcal: Special Purpoae 

Operator's, Organizational, DS, and GS Maintenance 
Manual: Mask, Chealeal-Blologlcal: Speciel Pur­
poae, M9A1; Maak, Chealeal-Blologlcal: Special 
Purpoae, M9, end Acceasories 

Operator's Manual Mask, Chemical-Biological Field 
M17, M17A1, M17A2 

Operator'a and Organizational Maintenance Manual: 
Alarm, Cheaical Agent, Autoaetle: Portable, Man-
pack M8 

Operator's and Organizational Malntenenee Manual: 
Detector Kit, Cheaical Agent, ABC-M18A2 

Treatoent of Cheaical Agent Cesualtlee 

Protective Clothing for Cheaical Operatlona 

Packaging and Materials Handling: Packaging and 
Materials for Transportation by Military Alrcreft 

Moveoent of Speeial Freight 

Technlcel Eacort Operations 
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FM 3-21 Cheaical - Biological Accident Contaolnatlon Con­
trol 

SB 3-30-2 Protective Maak Canisters and Filter Elenents, Ser­
viceability Lists 

SB 742-1 • Aamunltlon Surveillance Procedures 

AMC Suppl 1 to AR 385-10 Army Safety Progrem 

AMC-R I9O73 Preservation of Order Activities 

AMC-R 350-4 Training and Certification Program for Opereting 
Personnel Involved in Conventional and/or Toxic 
Chemical Aamunltlon Operatlona 

AMC-R 385-100 AMC Safety Manual 

AMC Suppl 1 to AR 365-40 Accident Reporting and Records 

HIL STD 105 Sampling Proceduree and Tables for Inspection by 
Attrlbutee 

MIL STD 282 Fllter Units, Protective Clothing, Ges-Maak Com­
ponenta, and related Products: Perforaance Teat 
Methode 

Code of Federal Regulationa, Title 49, Porta 171-177, Hazardous Materials 
Regulationa, and Part 178, Shipping Container SpecifIcetlone (Deportment of 
Tranaportatlon, Waahlngton, DC). 
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APPENDIX B 

Qnalltatlve Protective Meek Fit Teetlng 

B-1. leoeayl acetate teet. 

e. Introduction. 

(1) The teet depends on the odor of ieoemyl acetete, ao-called banana 
oil beeauae of its odor. 

(2) The test consists of two psrts, odor sensitivity check and mask 
fit check. 

(3) Select e location for teetlng thet is free of eourees of ignition 
because isoamyl acetate is flsmaable. The fleah point is 77* F and the lower 
explosive limit In air la 1 percent* The eefe limit in air la 0*25 percent* 

(4) Teat chamber should be In e trell ventilated room separate from 
where the face piece eelectlon end eeneitivity check ere perforaed In order to 
evold olfactory fatigue* 

(5) Chember conelate of e pleetlc enclosure ebout 24 Inches in diame­
ter that covers the heed and upper body of the test subject. A clesr 55-
gallon drum liner suspended upside dotm on a suitable frame Is adequate* 

b. Equipment end euppliee. 

(1) 55-gallon drum liner and auitable freme* 

(2) Supply of 4-lnch x 5-lnch pieces of sbsorbent paper* 

(3) Small bottle (2 to 4 ouncee) of ieoemyl acetate, eyedroppers 
calibrated in milliliters (ml), and a eupply of cotton-tipped awabs* 

Jars)* 
(4) Four 1-llter gleee Jers trlth metal lida (e*g*. Meson or Bell 

o 

(5) A stock solution of 1 ml of isoamyl acetete in 800 ml of odor-
free water in a 1 liter eontelner (from (4) ebove)* Freeh eolutlone will be 
made up weekly* 

(6) Ttro 1-liter conteiners (from (4) above), eech conteining 500 ml 
of odor- free water* These trill be the blank eolations in the eeneitivity 
test* 

(7) A seneltlvlty eolution of 0*5 ml of stock solution in 500 ml of 
odor-free trater In a 1 liter eontelner (from (4) ebove)* Freeh eolutlone trill 
be made dally* 
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(8) Preparation or expiretion date ehould be marked on the containers 
of the stock and sensitivity solutions* 

c. Odor seneltlvlty teet. 

(1) In e room separate from the test chamber set up the two con­
tainers of blank solutions and .the eontelner of the sensitivity solution in 
random order* 

(2) Inatruct the teet eubject to Identify the container of the aensl­
tlvlty aolution (Isoamyl acetete eolution) by opening lids and amelling. 

(3) If subject le unable to distinguish between the odor of the 
liquid in containers, olfactory impalraent is sssxuned and B-2 below applies* 

(4) Don and adjust protective aaak prior to entering the test chaober 
rooo* 

d. Fit Check. 

(1) Instruct the test subject to hang abeorbent paper, trhlch hes been 
folded in half and wetted with 0*5 ol of Isoaoyl acetate, on the hook in the 
top of the chaober (exaoiner oay accoopllah prior to subject being tested)* 

(2) Welt two olnutes before allowing the test subject to enter the 
chaober* This allows the isoaoyl acetate concentration to reach the required 
level of ISO ppo (noolnel)* 

(3) Instruct the test subject to enter the test chaober and perfora 
eaeh exercise listed below for 30 seconds: 

(a) Norael breethlng* 

(b) Deep breathing* Be certain breaths are deep and regular. 

(c) Turn head froo side to side. Be certain ooveoent is coo-
plete, trlth one turn every second. Avoid buoping of the respirator on the 
shoulders. 

(d) Nod head up and dotm. Be certain notions are complete and 
oade about every aecond. Avoid buoping of the reapirator on the cheat. 

(e) Talking. Reed a paragraph that incorporates the full range 
of speech sounds such as the so-called rainbow peseage uaed by speech thera­
pists. Be certain the paragraph Is read aloud and slowly. 

( f ) Noraal breathing. 

(4) Maak fit la deeaed adequate if the benana oil odor of the isoaoyl 
acetate is not detected et eny tloe during the fit test. 
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(5) Teralnste the teet If the leoeayl ecetete odor le detected st eny 
point during the test. Detection of the beasas oil odor of the leoeayl ace­
tate by the subject Indicetee thet the oeek does not fit or Is defective* 

(6) Instruct teet eubject to reoove the tretted peper trhen leaving the 
test chaober end deposit in e cloeed container* 

(7) If teet la not paeaed aetlcfectorlly, either beeauae of Inproper 
oeek size or aaak ia found to be defective, instruct teet eubject to obteln a 
new aask and repeet the entire fit teet eequenee* 

(8) If nask is found to be defective, e new oeek trill be lesued end 
the defective aaak Identified and tumed in ee uneervleeeble* 

B-2. CS (Irritent) cbaaber tooting. When en Indivlduel'a olfactory senses 
are lopelred, it trill be neeeeeery to test the aask for fit snd leekage In an 
Irritant chanber* The CS chaober aethod ee prescribed In FM 21-48 should be 
used or s teet een be oade uelng e coaaercielly eveileble eaoke tube contain­
ing atannic chloride* Tubee of tble type produce en ecld eaoke thet la very 
irritating. The eooke tube teet should be conducted In etlll air In an eree 
thet can be ventlleted efter the teet* 
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Meek Veering Procedure 

C-1* Doonlng the protective aeek. The oask is donned using the following 
procedures: 

a* Stop breathing* Do not take a deep breath. 

b. With left hand, pull open the eerrler flop, end with the right hand 
reach into the carrier, gresp the front portion of the face piece in the area 
of the volcemltter-outlet velve asseobly, and withdraw the mask froa the car­
rier. 

r-

c. Grasp the left side of the face piece trlth the left bend and the right 
side of the face piece trlth the right bend. Slip the thuobs under the head 
harness straps. Separate the hands to open the face piece. 

d. Seat the chin in the chin pocket and slip the head harness straps over 
the head to pull the oask up onto the face (do not slip the head harness 
straps over the head and then pull the oask dotm over the face). 

e. Make sure that the head harness straps H e flat against the head. 

f. Place the pelo of one bend over the openings in the bot too of the 
I ~ outlet valve cover* Expel the eir thet hes been held in the lungs, forcing 

exhaled air to eacape eround the fece piece, therefore, clearing the oask of 
contaminated air* 

g* Press the palos of the hends over the cenlster inlet (M9) or the inlet 
valve ceps (M17)* Inhsle lightly and hold the breath for approxiaately 10 
seconds to deteraine whether an airtight seel of the oask against the face has 
been obtained aa indicated by collepse of the face piece* 

h. Resuoe norael breethlng* 

1* Feeten neck etrep (M9 oeek only)* 

C-2. Doffing the protective aeek. 

e* Reoove the protective oeek only in an srea known to be free of agent 
contaalnatlon. Including personal contamination* 

b* Unfasten neck strep (M9 oesk only)* 

c* Pull up froo the chin and reoove over the. heed* 

d* Record use-tloe or teke other locelly deterained ectlons to cooply 
with peragraph 4-4e* 
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APPEHDIX D 

Rot Line Operetlene 

D-1. Bot Line Operetlene will be eatabllshed following e cheaical accident or 
incident ea required by the installation CAIRA Plan* The purpose is to pro­
vide e aysteoetlc oeens to deeootaoinate potentially contaolnated personnel 
and equlpaent leevlng a CAI site* 

D-2. Site Selection. The site for hot line operetlons should be preselected 
where possible for storage and operetlons. The site selected should— 

e. Be upwind of the sccident site* 

b. Be ss close to the Occident site aa feasible. 

(1) Inltlelly not closer than the fregoentatlon distsnee of the aunl­
tlon Involved (noraally 1200 feet). 

(2) After explosive ordnance reconnelssance hea been conducted end/or 
the CAI aite haa been evaluated free of any explosive hezard, the hot line oay 
be ooved cloeer to the aite provided the area between the initial site and the 
proposed new site hes not been conteolneted by agent. The nlnlnua distance 
will be SO netere froo the incident aite. 

c. Provide for en aree for perking vehicles and large equlpaent to 
Include turneround apace trlthout hevlng to backup or advance toward CAI site. 

d. Have an area for decontaaination of vehicles and large equlpaent. 

D-3. Deecrlptlon. The hot line operetlons aree will conaist as a oinintuB 
Of— 

a. Bot line. The dotmwlnd end of hot line operatlona. 

b. eontealnetlon Redactioo Aree (CRA) The erea between the hot line and 
the eontealnetlon control line trhlch Is use for the decontaoination of person­
nel and equlpaent* The CRA should have— 

(1) An equlpaent drop for redloe, detection equlpaent, tools, end 
weai>on8* 

(2) Decontaaination station for equlpaent. 

(3) Step-in decontemlnetion pens leading to the personnel decontami­
nation atetloos* 

(4) Pereonnel decontemlnetion ststlon (PDS)* 
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(5) Monitoring station for pereonnel and equipment. 

(6) An aree for decootemineting, monitoring, aod handling medleel 
caauelties* 

c. Contsalnstlon Control Line (CCL). A line eeperetlng the contemlnetlon 
reduction Area from the clean area* It trill be estsbllshed immediately upwind 
from the CRA* 

(I) Only thoee personnel end equipment trhlch have proceoaed through 
the decontamination process snd found free of contemlnetlon will cross the 
CCL* 

line* 
(2) The CCL should be a minimum of SO meters upwind from the hot 

(3) If at anytime the clean area uptrlnd of the CCL becomes contam­
inated, the CCL will be reestablished in e cleen eree* 

d. Cleen Aree. Upwind of the contamination control line trill be the 
clean area. All weather facilities for bathing and redressing will be pro­
vided for individuals trho have proeeaeed acroaa the CCL. These facilities may 
be fixed, semi-fixed, semi-mobile, or mobile or a combination. Care la to be 
exercised in use of outside showering facilities during edveree weether condi­
tions to prevent hypothermia. The CAI control officer will eonault the medi­
cal officer regarding the uae of outdoor showers during adverse weather. The 
installation medleel officer and aafety officer trill be coneulted regarding 
health hazarda aasociated with antlfreezlng substancea uaed in outdoor shower­
ing facilities. 

D-4. Eetebllehment of bot line operetlene. 

a. Initially and immediately a minimum of two persons in proper toxic 
agent protective clothing will report to a site upwind of the CAI to establish 
the hot line. These individuals should be prepered to perfora emergency 
decontamination procedures and monitoring of personnel and equipment prior to 
establishment of the PDS. Prlmery emergency decontamination ehould be re­
stricted to agent expoeurea and medleel ceeualtles requiring expeditious 
trsnsport to the medleel treetment fecility (MTP) end to themeelves (para D-
4d). 

b. The approach to the proposed hot line trill generally be from an upwind 
direction. Approximately I mile from the Incident/accident site, protective 
clothing will be donned. While moving toward the hot line, periodic agent 
sampling will be done to reassess the level of protective clothing. 

e. At the appropriate distance from the CAI site (pera D-2b), monitor the 
proposed CCL. If the test is negative, advance toward the CAI site SO meters 
and perform two more tests 50 meters apart on an axis that Is perpendicular to 
the route of advance* If these tvo tests are negative, move to center of the 
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three test sites and perfora vepor teets (fig D-l)* If all tests are negative 
and there is no visusl evidence of egent, the teem con unmask In accordance 
with FM 21-40* 

d* If any of the tests ere positive, the teem will decontemlnate thea­
eelves ss beet ee poeeible end move beck to the eree Just short of the last 
negative teat site end await the errlvel of personal decontaaination equlpaent 
and proceas through it* 

e* All oonitorlng trill be conducted with rapidly responding devices 
(e.g*, M8 series alaras, blue band tubes) used in s ststionsry position. 

f* A deternlnatlon of wind speed and direction will be oade at least 
every 30 alnutes* If sooke grenades are used, caution should be taken to 
enaure that sooke does not engulf personnel, lloltlng vision and/or causing 
expoeure to smoke* Keep e minimum of 50 meters upwind from personnel* 

D-5. Coaaend end Control. There should be one individuel exercising control 
of all personnel and equlpaent at the CCL. All emergency crews dispatched to 
the CCL are to report to end be dlspstched to the CAI site by the CCL con­
troller. 

a. Communications sre to be eetabllsbed trlth the chemlcsl accident/ 
incident aite and the Emergency Operetlona Center. 

(1) Emergency teams on seperste Independent 2-wey redlo networks are 
to keep the CCL controller apprised of current sltustlon in their areas of 
resi)onslblllty. 

(2) The CCL controller is to continually update the CAI control of­
ficer of aetione taken end etetue of those actlona. 

b. Strict control muat be maintained on the casualties through the hot 
line. 

c* Supervleors end the CCL controller oust be ewere of the current phy­
siological condition of the eaergency reeponse personnel snd sny heat loposed 
liaitationa* 

D-6. Agent Contemlnetlon Control. One of the prloary goals of CAIRA is to 
contain agent eontealnetlon and. If it eannot be contained iooediately, to 
restrict the contaalnatlon to the CAI site and prevent the spread of agent to 
other arees* Every effort Is to be taken to prevent the contamination of the 
envlronoent and ground water systeos through liquid runoff during recovery 
operations. 

D-7. Addltlonsl Inforastlon outlined in FM 3-21 oay be uaed as a guide to hot 
line operetlonel proceduree. 

O 
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Figure D-1. Hot line setup trlth only negetive oonitorlng results. 
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