LR

O 791378 - R8 SDMS
g3
5|
LS AMMY wwawo  — COMMITTED TO PROTECTION OF THE ENVIRONMENT —
O
FINAL DECISION DOCUMENT FOR .
¥ CHEMICAL PROCESS-RELATED ACTIVITIES / Yo)
B INTERIM RESPONSE ACTION .
AT
7 ROCKY MOUNTAIN ARSENAL
SEPTEMBER1991
O
PREPARED FOR:
¢ U.S. ARMY PROGRAM MANAGER
- ROCKY MOUNTAIN ARSENAL
g |
o) )

REQUESTS FOR COPIES OF THIS DOCUMENT
SHOULD BE REFERRED TO THE PROGRAM MANAGER
FOR THE ROCKY MOUNTAIN ARSENAL
CONTAMINATION CLEANUP, AMXRM-PM
COMMERCE CITY, COLORADD 80022

ROCKY MOUNTAIN ARSENAL + COMMERCE CITY, COLORADO « 80022-2180




ROCKY MOUNTAIN ARSENAL

FINAL DECISION DOCUMENT FOR
CHEMICAL PROCESS-RELATED ACTIVITIES
INTERIM RESPONSE ACTION
AT
ROCKY MOUNTAIN ARSENAL

SEPTEMBER 1991

Prepared for:

U.S. Army Program Manager's Office
For Rocky Mountain Arsenal Cleanup

Prepared by:

Tennessee Valley Authority

National Fertilizer & Environmental Research Center

Muscle Shoals, Alabama




EPA Superfund
Record of Decision:

ROCKY MOUNTAIN ARSENAL (USARMY)
EPA ID: C0O5210020769

OU 26

ADAMS COUNTY, CO

09/05/1991




AMC
AMCCOM

ATSDR
CcDC
CERCLA

CG

DC
DDESB
DOD
DOI
EMT
EPA
FAMC
FFA
GB

HD
HHS
IRA

L
MINICAMS

NCP
RCRA
RMA
ROD
TWA
VX

ABBREVIATIONS

Army Material Command

Armament, Munitions and Chemical Command

Applicable or Relevant and Appropriate Requirements

Agencies for Toxic Substances and Disease Registry

Certer for Disease Control

Comprehensive Environmental Response Compensation
and Liability Act

| Agent Phosgene

Methylphosphonic Dichloride

Department of Defense Explosive Safety Board

Department of Defense

Department of Interior

Emergency Medical Technician

Environmental Protection Agency

Fitzsimmons Army Medical Center

Federal Facility Agreement

Agent GB (Sarin)

Agent Mustard

U.S. Department of Health and Human Services
Interim Response Action

Agent Lewisite

Miniature Automatic Continuous Air Monitoring
System

National Contingency Plan

Resource Conservation Recovery Act

Rocky Mountain Arsenal

Record of Decision

Time Weighted Average

Agent VX




Table of Contents

Page

I. Introduction . . . . ¢ & ¢ ¢« ¢ ¢ « s e e s e s e e .
1.0 General . . . . 4 ¢ 4 4 e+ e v e s e e e e
1.1 Completed Operations . . . . . . . . . . . .
1.1.1 Sampling Operations. . . . . ¢ « ¢« « + « o &
1.1.2 Decontamination Operations . . . . . . . . .
1.1.3 One~Ton Container Monitoring Operations. . .

II. Chemical Agent Program History . . . . . .
2 . 0 Genera l L] L3 L] - L] . L L] L] - L L] . . L) o L] L]

III L] obj ectives - [ ] . L ] - L ] ] L] L] . . [ ] [ ] L] L] L ] L] L] [ ] . [ ]
3.0 General . . . ¢ ¢ 4 e e o o o o e s & e o

Iv. Action Alternatives . . ¢ ¢« ¢ ¢ ¢ ¢ o o s e o o« 2 o

4.0 General. . .« ¢ « + + s o e o & e s o s o o s
v. Chronology of Events . . . ¢ « o o o o o o o o o o o
5.0 General. . .« .+ « ¢ s o o o s s s e s+ o 4 o

VI. Summary of the IRA. . . ¢ ¢ + o ¢ o & s o = o o o «

6.0 General . . .« ¢ ¢ o « ¢ o o o o s e © o o s

6.1 Sampling, Decontamination, and Dismantling of
Chemical Process Piping and Equipment in the
North and South Plants . . . . . . . . .
Building Descriptions .
General . . . ¢« « + o
South Plants
Building 537
Building 538
Building 523
Building 413 .
Building 422 . .
Building 512 . . . . . .

.
.

e 8 ® & e o o o o e

® @ ® & e ¢ & o ¢ o

e 5 e 6 ¢ & 6 ¢ &

Building 514 . .
Building 7422 . . . .
North Plants . . . . . .
General . . . . .« .« o«
Building 1501. . . .« . « « ¢ « ¢ o &

e & & e & a2 »
WO JAAUThH WN P

AR O

NN NDDODOND

WWWNMMODNDNDDNDD N
*» & o @
* o 8

[ ] *
Xy

e o a8 o
UL
WNNNN

e ol

NN
!
(R

ww
[

[ ] L ] * L ] L L ] [ ] L ] L ] L]
o O (S, %} o
| 1L U O R O D R O L [}
VOO NNINJdONAANONONN W DWW WM [l | ol o - =

(e a B a AT e AT e W e Yo AN« \Ne \ D¢ R e R AT A B¢ A R0 )




VII.

VII.

IX.

7.0

Table of Contents
(Continued)

Building 1506 . . . . . .

Buildings 1601 and 1601Aa .

Buildings 1503/1603 . . . .
Building 1606. . . . . . . .
Building 1703. . . . . . . .
Ancillary Materials. . . . . . .
Ton Container Sampling and Deconta
General. . . . +¢ « ¢ ¢ s+ o o o

Ton Containers - Proposed Work . . . .
P

WWwhhNooNOND

WWWwww
e o @
Novon s W

AN ANOOOG
« o o
e o e o @
* e
e e e e
e o e o 2 o

[

minat

w N

Ancillary Materials in Storage -
Health and Safety Plan . . . . .
Medical Examination . . . . . .
Key Medical Personnel . . . . .
Emergency Response Equipment . . .

N ewWw

OO\ OLOYOVON

INTERIM RESPONSE ACTION PROCESS . ¢ ¢ ¢ « o o &
Introduction . .« . « ¢ ¢ ¢ ¢ ¢ o o o

Applicable or Relevant and Appropriate
Requirements (ARAR) for the Proposed Chemical
Process-Related Activities IRA. . . . . . . .
Ambient or Chemical-Specific ARARs . .

Location-Specific ARARs.
Action-Specific ARARs.

Description.

Worker Protection.

General Organizational Activities. . .
Wetlands Implications. . . . . . . . .

RIST ASSESSMENT FOR CHEMICAL PROCESS RELATED
ACTIVITIES INTERIM RESPONSE ACTION . . . .

9.0 General . . . . ¢« ¢ ¢ o o e o 4 e e
9.1 Interim Response Action Summary . . .
9.2 Risk Assessment Summary . . . . . . .

ii

'Y | i . . .

= BCIY I

roposed Work

0 00 00 00 00 00 00 M
1

1
ONNTORAD



Table of Contents

o (Continued)
.
Paqge
X. COMMENTS AND RESPONSES . . + ¢ ¢ ¢ ¢« o o o o
10.0 General . . . ¢ ¢ ¢ ¢ e 4 e e s e . e
O Responses to Comments Submitted by

Shell Oil Company . . « + « « « o « &

Comments on the Army Agent Contamination

Interim Response Action . . . . . . .
Responses to Comments Submitted by
' the United States Environmental
O Protection Agency . . . . . . . . . .
- State Comments on the Proposed Chemical
Process-Related Activities at RMA . .
Responses to Commments Submitted by
the Colorado Department of Health . .

O Attachment A . . . . & ¢ & ¢ 4« ¢ o o o o & & & 2 e @

iii

.10-1
.10-1

. 10-4

.10-8

.10-10

.10-19

.10-22

.10-31




L

Chemical Process Related

I. INTRODUCTION

General

The Interim Response Action (IRA) for Chemical-Related
Process Activities is being conducted as part of the
continuing remédial 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

o
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Activities _ 1-1 Arsenal




1.1.1

respect to the remaining chemical process
piping/equipment and materials at RMA in order to

facilitate final cleanup.

Completed Operations

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 tho;e samples
indicated concentration levels slightly above the
decontamination limit as established by Federal

regulations. There were no lost-time accidents.

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-sSafety) and AMC-
Field Ssafety. The buildings were monitored with real-
time agent monitors (MINICAMS) to ensure that no agent

vapors existed before, during, or following 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
Activities 1-3 Arsenal
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ITI. CHEMICAL AGENT PROGRAM HISTORY
General
Rocky Mountain Arsenal (RMA) was established in 1942 with
the mission of manufacturing and assembling mugtard
(blistering agent) and incendiary munitions. During
World War 1II, thé 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 durihg the Korean emergency
to produce chemical and incendiary munitions. Also
during this éeriod between 1951 and 1953, the Nerve Agent
Plant was constructed. GB (nerve ;gent) 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 fo 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 Ciean Up of
RMA was established with environmental clean up as the

only mission.

Chemical Process Related Rocky Mountain
Activities 2-2 ' Arsenal
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ITI. 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
Activities : 3-1 Arsenal
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IV. ACTION ALTERNATIVES

'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
Activities 4-1 Arsenal




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
Activities 5-1 Arsenal
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Vi. 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
Activities 6-1 Arsenal




- 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.

Chemical Process Related Rocky Mountain
Activities 6-2 Arsenal



North Plénts

CF) .+ Buildings 1501, 1503, 1506, 1601, 1601A, 1603, 1606,

h 1611, and 1703 which were used for GB manufacturing,

j_ storage, and munitions filling.

b « Other buildings not listed here will be part of this
project and will be identified as specific work plans
are prepared.

O

. Storage Yard.
O
6.2 Building Descriptions
6.2.1 General
; The North and South Plants in relation to other areas at
S :
RMA are shown in Figure 6.2-1.
6.2.2 South Plants

O _

5 Building locations in the South Plants Area are shown in

}' Figure 6.2-2.

Q_.

5 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
- Activities 6-3 Arsenal
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atj ap_ -

“8° evmEqY

Chemical Process Related
Activities

SOUTH PLANT

Rocky Mountain

6-4 Arsenal



~—

Storage
Yard

—

PARXING
AREA

SEVENTH

'DECEMBER

Chemical Process Related Rocky Mountain
Activities 6-5 Arsenal




6.2.2.2

6.2.2.3

6.2.2.4

6.2.2.5

Building 538

This building was constructed in 1945. The building was
designed to contain disposal equipment (material
handling, crusher, and three furnaces) for
decqntaminating 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 demilitarizatioh operations in Building
537. In the 1970s, the furnaces were used to incinerate

mustard. This building contains piping and equipment.

Building 523

The facility was previously used to load grenades with
white phosphorus. This building contains some piping and

equipment.

Building 413

This building contains storage tanks and piping and

equipment used for white phosphorus operations.

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
Activities 6-6 Arsenal
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6.2.2.6

6.2.2.7

6.2.2.8

piping.

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 0il
Company for use in the manufacture of pesticides. There
has been no use of this building since 1982. The

building contains piping and equipment.

Building 514

Building 514 was used in the Army's mustard distillation
program for the washing and distilla;ion 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.

Building 742A

Building 742A contains piping and tanks used in the

mustard filling program at RMA.

Chemical Process Related Rocky Mountain
Activities 6-7 Arsenal




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.

Chemical Process Related Rocky Mountain
Activities : 6-8 Arsenal
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6.2.3.5

6.2.3.6

6.2.3.7

Buildings 1503/1603

Buildings 1503/1603 are the scrubber system for the GB
plant and are constructed partially underground with
reinforced concrete floors and walls and a removable
concrete slab roof. These facilities contain piping and

equipment.

Building 1606

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

contains piping and equipment.

Building 1703

Building 1703 was used for spray-dryer operations which
supported the GB demilitarization program. This building

contains piping and eqhipment.'

Ancillary Materials
Ton Container Sampling and Decontamination - General

The ton containers were filled with either mustard (HD),
Sarin (GB), Agent VX, Lewisite (L), or phosgene (CG).

These containers were drained, chemically decontaminated,
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 Ancillary 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
Activities 6-11 Arsenal




regarding protection of the health and saféty of
personnel involvgd 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.

Medical Examination

All personnél assigned to perform sampling,
decontamination, and dismantling operations will have a
medical.examination priof 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.

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.

Chemical Process Related Rocky Mountain
Activities 6-12 Arsenal



Emergency Response Eguipment

The RMA Fire Department will provide the emergency

medical response eguipment and personnel.

Chemical Process Related Rocky Mountain
Activities : 6-13 Arsenal
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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.

Chemical Process Related Rocky Mountain
Activities 7-1 Arsenal
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VIII. APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARAR) FOR THE PROPOSED CHEMICAL

PROCESS-RELATED ACTIVITIES IRA

Ambient or Chemical-Specific ARARs

Ambient or chemical-specific requirements set
concentration limits or ranges in various environmental
media for specific hazardous substances, pellutants, or
contaminants. Such ARARs either set protective cle&nup
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 undertéken 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

Rocky Mountain




developed pursuant to 50 USC § 1512 and the final
standards listed below aré_based upon the final
recommendations of the Center for Disease Control (CDC),
U.S. Department of Health and Human Services (HHS),
acting pursuént 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 cémpounds 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* 0.0001 mg/m 53 FR 8504
VX * 0.00001 mg/m? 53 FR 8504
HD** 0.003 mg/m 53 FR 8504
Lkk* 0.003 mg/m’ 53 FR 8504
Chemical Process Related Rocky Mountain

Activities 8-2 Arsenal
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* GB (Sarin) and VX, nerve agents

** . Mustard, a blister agent

*** JTewisite, 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

Rocky Mountain




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 dependiné 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
seq.), 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."

Chemical Process Related Rocky Mountain
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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 proyisions of 40 CFR 6.302(ai 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 iﬁpact 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.

Chemical Process Related Rocky Mountain
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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 ofher 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 particuiar performance levels,
actions, or technologies as well as specific levels (or a
methodology for setting specific levels) for discharged
or residual chemicals.

Chemical Process Related Rocky Mountain
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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 ét 29 CFR 1910.120 are also applicable to
this activity to the extent they are not inconsistent
with the regulations cited above_which specifically
addfess activities reiated to decontamination activities

for these specific compounds.

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 Rocky Mountain
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+ 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 Imglications

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 determinedlthat no impact
on wetlands will occur. If the final site selections
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 wetlaﬁds.

Chemical Process Related Rocky Mountain
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Chemical Process Related

IX. RISK ASSESSMENT FOR
CHEMICAL PROCESS RELATED ACTIVITIES

INTERIM RESPONSE ACTION

General

The Environmental Protection Agency (EPA) and the
U.S. Army have agreed to conduct an Interim
Response Action (IRA) for chemical-proceés rel#ted
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.

INTERIM RESPONSE ACTION SUMMARY

This IRA consists of surveying existing chemical
pfocess 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

Activities v 9-1 Arsenal
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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 aboﬁe
decontamination limits established by Federal
regulations, and

- Dismantle piping/equipment in preparation for

reuse or removal.

9.2 RISK ASSESSMENT SUMMARY

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 confirﬁs that piping and

equipment had previously been decontaminated.

Chemical Process Related Rocky Mountain
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The worst-case scenério 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 estimaﬁed 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 releaée 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

Rocky Mountain




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 "DISTANCE TQ NO EFFECTS"
1.64 x 107 mg/m® ~ less than 1 meter

(highest concentration detected
during actual sampling

operations at RMA)

1.64 mg/m’ 2 meters
(10,000 times higher than highest*
concentration detected during

sampling operations)

16.40 mg/m3 6 meters
(100,000 times higher than%*
highest concentration detected

during sampling operations)

28,300 mg (approx 1 oz neat agent)* 208 meters
(17,000 times higher than
highest concentration detected

Chemical Process Related Rocky Mountain
Activities 9-4 Arsenal
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during
* Note:

* Note:

sampling operations)
this example used only for comparison.

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

Chemical Process Related
Activities 9-5 Arsenal

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 (PPE): Personnel

Rocky Mountain




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 Analysis (JSA): JSAs will be conducted

for all sampling, decontamination, and dismantling
operations to ensure that potential hazards are

identified and controlled.

Chemical Process Related Rocky Mountain
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X. COMMENTS AND RESPONSES

10.0 General

The following are the responses to comments from the

parties.

Chemical Process Related
Activities
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Shell Qil Company

¢/0 Holme Roberts & Owen
Suite 4100

1700 Lincoin

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. 111
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.

Oour 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 contalner 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 on 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.

10-2 RMA 91-0943
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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.

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 thése, 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, éecond 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.

Chemical Process Related Rocky Mountain
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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 & Coméany. |

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

as necessary, regarding reference to Shell Company.

Chemical Process Related Rocky Mountain
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION Vil
999 18th STREET - SUITE 500
DENVER, COLORADO 80202-2405

s}
\\Y 4

may 2 1 199l

Ref: B8HWM-FF

Kevin Blose, Chairman

RMA Committee

ATTN: AMXMR-PM

Rocky Mountain Arsenal

Commerce City, Colorado 80022-2180

Re: Rocky Mountain Arsenal (RMA)
Proposed Chemical Agent Process-
Related Interim Response Action,
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
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
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
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
Ms. Linda Jacobson at (303) 294-7093 on technical issues.

Sincerely,

(ol rs00

Connally £. Mears
EPA Coordinator for RMA Cleanup
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ce:

Enclosure

Glenn Tucker, ATSDR
Gerald Barbieri, RMA
Major John Fomous

Brad Bridgewater, DOJ~
bavid Shelton, CDH
Jeff Edson, CDH

Vicky Peters, CAGO
Janet Yanowitz, Geotrans
Bill McKinney, Shell
George Roe, Shell
Steve Killworth, Shell
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7. The Army needs to establisn A7

CTHMMENTS oON THE ARMY AGINT CONTAM VA“IOV INTERD
RISFTNSE ATTICN (PRCPCSZID CHEMICAL PRCCISS-BELATED
ACTIVITIZ3) AFRIL 1991

Ganeral Ccmnancts

. This aztizon is a CERCLA regulatad action and meets the
regquirements of 22.16. These acticns are ka2ing taken pricr o
the ROD, and accordingly Part 22 of the FFA on Interim Ressonse
acticns, is the authority for this action.

z. This process must ensu_.2 £ull public review, as per zha TT3
tor all IRAas.

3. We have the following understandings: a) disposal options
ar=2 net part o "this phasa of the IRA." b) this phase dcass nc:

ceal with the outside of the egquipment, which will have to be
addressed in a latsr IRA phass before Zisposal can he considared.
c) the buildings w#ill not be disturzed in any equipment ramcval
(th2 piping will ce decontaminat2d4 and dismantled without
disturbing the acent contaminaticn (such as mustard) that may Le
present in the building walls).

4. Precauticns need to be speciiied :n the Implementaticn
Decument to avoicd recontaminaticon ci th e insides of the
equirment; this 1s escecially true for any equipment that is ==
e dismantlad. ZPA expects to 2 ncotif zod of a scheduls :ior
dctivities in an Implementation 2Jccument, as required by FFa
22.13. : '
<. Th2 Scuth Plants residuals Ircm the decontaminaticn procass
neaed t> be managed serarately, s:nca they might have pesticids

contaminatizcn, tzo. )

e no dismantling of any
, due*to pectential
tinition of mixed use
aquipment piece.
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SiLEs icr soil excavaticn and
cxs:us: the application of RC3: zuostantive standards to these

activities.

g. EPA requests a tour of tha zu:.Zings and storage ya*ﬁs
subjecz to this remedial acticn = r =5 the public meetin

Scecific Comments:

1. Page 6-1, dismantling of ;;;;:;feauioment, please stat2 th=z

planned "reuse or disposal ¢f crn:m.z2l crocess equipment/ 1; *g

Do you prcepese that these dec*n:;:;:a:ed. dismantled materia ce
Lz o ts5:7%e parties (aifter

retainad within the Arny or sc.z =-:> ..



O

- this activity and a list of documents and

IRA)? Where will the materials be stcred .-
the interim? Due to the potential fcr windblown contamination =2
ca2posit within these matarials if stored in the open, EZA
recommanss the materials b2 stored in such a way as to avoid such

recontamination.

énother phas?2 of the

2. Page 6-2, please expand the text to explain the statement:
"other buildings not listed here will be part of this project az?
will be identified as specific work plans are prepared.”

. Page 6-9, please expand the text to discuss the ancillary
materials in storage that will te sampled and decontaminated as
part of this program. Further, please provide a map identiiy:n:z
the lccations of the storage yards in the North Plants and Scuc=x

Plants where thase materials are located.

4. Page 10-1, piliease idantif;*xgw the waste material generatz:Z
from thess activities will be characterized. If identified as
hazardous, it must be managed in substantive compliance with RCZ=A
requirements for the handling and storage of hazardous wasta.

S. Pages 10~-1 and 4-1. On page 4-1, the text states tha%t thes=
gctivitiss will be conducted in accordance with the U.S. Army,
Department of Defense Explosive Safety Board, and Department of
Defense regulations. As such, these regulations, or per<tinent
porticns of these regulaticns, should be identified and includsz
in the ARAPs portion of this IRA prcposal.

6. Pace 10-2, pleases present for party and public review the
ceownwind hazard calculaticn wnich has been conducted for the
wCrse Cise scenario which served as the bkasis for the statament:
that "no realistic potential risk of expcsure will remain for
such nonwerker pepulations” and that there is "little, if any,
pot:ntial to adversely affect the natural environment or wildl.ie
in the area of the activity."”

o -

Please provide us with a scheduls of the planned dates

7. o=
planned release dateas

and review pericds for this IRA. i

N LA
]

8. Page 10-1, the text needs to acdd reference to Section 22.
of the FFA, which allcws parties to invoke dispute resoluticn iz

any time during implementation of the IRA.

9. Fer non-agent contaminaticn present in these areas,
must be properly trained and protected, especially for work in

the Scutih Plants areas. Further, the text needs to be expranded
to address the screening and management of nonagent contaminat

during socils excavaticn 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

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 process 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

Chemical Process Related _ Rocky Mountain
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dismantled without disturbing the agent contamination (éuch 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. Baséd upon this rationale, the
possibility of external contamination is probably less likely than
residual-internal contamination. 1In suﬁmary, 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 spécified in the Implementation
Document to avoid recontamination of the insides of the
equipment; this is especially true for any equipment that is
to ge 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 procludes their use, which in essence prohibits
the type of chemical contamination they experienced when intact.
The schedule of activities will be in the Implementation

Chemical Process Related Rocky Mountain
Activities 10-11 Arsenal




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 ﬁo these
activities.
Responsé: 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

Chemical Process Related Rocky Mountain
Activities 10-12 Arsenal
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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 pipiné/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 idéntified 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

Chemical Process Related Rocky Mountain
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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 ihe 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 fofmer 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 paragréph-
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

Chemical Process Related Rocky Mountain
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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 cdlculation 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. Pagé 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 ih 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

Chemical Process Related Rocky Mountain
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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 sexcavation 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).

Chemical Process Related Rocky Mountain
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May g3, 1991

0f2ice of the Program Manager

KUY woMER for the KOCKky Mountain Arsenal
Govarse ATTN: AMXRM-E (My. Kevin Blose)
" Building 111

ﬁ“’hxa?uummm Coxmerce City,' Colerade 50022-0116

gl.cmnm.um Re: State Comments on the Proposed Chenmical Process-Related

T CAMP DI activities at Rocky Nountain Arswnal .
[ Tra—— Dear Nr. Blose

Mok Bulging/Omwr
:::::__ Attached ars the Stats comments 2or the above rofersncsd
00) )3 19 dosunesnt.

# Mab el Suk o

e ““bue te the paucity of information contained i(n the document,

hrd lizis OC providing meaningful substantiva comments has been somewhat

Rt el 4igfioult. ruture work plans pertinent to thece activieies must
be of sufficient detail to allow the parties to OBtALN 8 clemrer
understanding of the wark to be conducted.

This documont appears to contain no 2indings to support a
conalusion twhat thes propused chenical agent decontaminatien
activities should be conducted as a CERCLA removal action;
. therefare, all proposed activities must be cenduoted as a CYRCOLA
ronedial actien, purguant to section 133 and 40 CFR 300.430. In
ths alternative, all raredial activities must be venduoted in
full procedural as well ac substantive compliance with all State
and foderal lav. .

The proccos being follsved by these remedial avtivities is
confusing.  Please olarify the Zollewing:

1) Vhethsr this documant is b0 aserve as an EPA
decisien dosument;

3) When will the publia comment peried axpire?

J) when will a public meeting be held rogarding
these activities?

The parties nmust have the opportunity to aubmit aaaitional
oonzents basad upon issues raised at the publis meeting.

052291

@pun-nqmv-
10-17
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Mr. Kevin Blose
Rocky Mountain Arsgena)
May 22, 1391

Page No. 2

If you havae any questions regarding these comments,
contaat ms Or RuSs Allen to discuss them.

Sincerely,

m/i/f. (Ll

s eoff Rdeson
RMA Project Manager
Hasardous Matorials and
waste Management Division

Enclosurs

co:  Vieky Peters, ANG
Bradley Bridgevater, Esq.
Bill Clemmens, Pgg.
George Koe
zdvard J. MeCrath, Rag.
connally Mears, EPA
John Ponous :
Janet Yanowits

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

GZNERAL COMMENTS

1. As explained by the State on numerous occasions, CERCLA
response activities must either be removals pursuant to 40 C.T.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. 300.41S5. The "Proposed Chemical Process~Related Activi-

ties" document (the document) contains no findings supporting a
conclusion that chemical agent decontamination should be éon-
ducted as a removal; therefore, 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]Juring the development and
analysis of alternatives, the risks associated with potential
alternatives, both during implementatiocn and following complezion
of remedial action, are assessec..." 55 Fed. Reg. 8666, 8712
(March 8, 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).

7n the alternative, all remecdial activities must be conducted in
full procedural as well as substantive compliance with all cther
State and federal law.

2. These comments do not reflect cur review of the TVA One Ton
Ccntainer Monitoring Report arnd the Jecontamination of Agent
Lires and Equipment at North Plan:t: Report which we received on
May 21, 1991. Information glieaned Zrom those documents may
resulz in additional comments. These comments are also being
submizted prior tec the public mee::ng, wnich is scheduled for May
30, 1991, and therefore do not i1nc..ie issues which may be raised
by the public. The State, thereiz:e,
submit additional comments on tn.s 3Jscument.

SPECIFIC COMMENTS

1. Page 1l-1, sec. 1l.,1.1, Samc.:-c Ocerations. It is stated
that "there were no lost-time acc.:zents.” Please explain whether
there were any accidents at all, ard :£ so, describe them,

2. Page l-2, sec. 1.l1.2, Deccn=z=.nat.on Operations. 1In

it is agaln stated "there were nc _cz:-:t.me accidents." This
desc:ziption neglects to mention :=ne =2xctosure of four workers to
10-19
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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 treac-
ment.

3. Page 3-1, sec. 3.0, General. The location of the
piping/equipment should be inciuded 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-
tling of Chemical Process Piping and Eguipment 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 toc the parties for review and comment. Such review

and comment ;s 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 Quring 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 estabiished by federal regulations? '

7. 2Page 6-9, sec. 6.3.2, Ton Containers Proposed Work. The
decontamination limits for eacn agent should be inciuded and the
applicaple federal regqulations cited. It is not clear whether
these are the same limitsg that are listed in the chemical-
specific ARARs section. If not, they should be added to that
section. '

*

8. Page 6-9, sec. 6.3.3, Ancillary Materials in Storage-
Proposed Work. The applicable federal reguiations 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 menitoring 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 chemi-
cal agents since, according to this document, some of these
buildings have been used for pesticide manufacturing.

- 10-20
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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, pe
accompanied by a certified industrial hygienist. Also,
Fitzsimons Army Medical Center (FAMC) should be contacted daily
to alert them regarding RMA chemical agent decontamination oper-
ations.

ll. Page 8-l1, 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 progranm.

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

13. 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 pericd.

14. Page 10-l, sec. 10.0, Ambient or Chemical-Specific ARARs.
It is stated that "any liquid or other waste material generaced
pursuant to this activity will be appropriately managed opn-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 subseguently managed in accordance with those sanme
requlations. If the decontaminacion liquid has a pH greater tharn
12.5, it will be considered hazarcous waste pursuant to 6 CCR
261.22.

15. Page 10~2, sec. 10.0, Ambient or Chemical-Specific ARARS.
On page 6-5, the Army refers to wnite 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.

16. Page 10-2, sec. 10.0, Ambient or Chemical-Specific ARARs.
The text states that "(b)y recuc:ng 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."” @What is the guantitative basis for this

A]
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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 comments 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 ageﬁt
decontamination should be conducted as a removal; therefore,

Chemical Process Related Rocky Mountain
Activities 10-22 Arsenal
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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. Req.
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

3.

included in the Final Draft Decision Document.
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
Activities 10-23 Arsenal




right to submit additional comments on this document.
Response: Comment noted.
5. Page 4, fourth paragraph
Page 1-1, sec. 1.1.1, Sampling Operations. It is stated that
. "there were no lost-time accidents." Please explain whether
there were any accidents at all, and if so, describe then.
Response: Page 1-1, Section 1.1.1 Sampling Operations - The only
accideht 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. 1In
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. Thié exposure resulted in
the transportation of workers to a local hospital for ‘
examination and treatment.
Response: Page 1-2, Section 1.1.2 Decon Opérations - 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 locétion 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 preparéd 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 ang
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
Activities , 10-25 Arsenal




Response: Page 6-9, Section 6.3.1 TC, etc. - Lewisite was sampled

at the higher levels which was directed by thé sensitivity of the
detection kit (M-18). The ARAR level for Lewisite is .003 mg/m’,
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, seé. 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-lisped 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, Ancillary 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.

Chemical Process Related Rocky Mountain
Activities 10-26 Arsenal



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
wofker, 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 weli as chemical agents since, according to this
document, some f these buildings have been used for.pesticide
manufacturing.

Respohse: ‘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 Sp;cific 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 certified 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 hygienist (TVA).

Chemical Process Related Rocky Mountain
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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, secs. 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 10-1, 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

Chemical Process Related 10-28 Rocky Mountain
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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 charactérized 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 ARARSs.

On page 6-5, the Army refers to white phosphorus operations
which occurred in buildings to be decontaminated aé part of
this action. No.decontamination level is gi&en 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 sﬁoke 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 washiné with steam/hot water. The wash-water solution which

may contain White Phosphorous is processed to remove the White

Chemical Process Related Rocky Mountain
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Phosphorous for reuse.

20. Page 6, seventh paragraph
Page 10-2, 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.

Chemical Process Related Rocky Mountain
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SAMC-R 383-131

DEPARTMENT OF THE ARNMY
HEADQUARTERS, UNITED STATES ARMY MATERIKL COMMAND
3001 KISENROVER AVENUE, ALKXANDRIA, VA 22333-0001

AMC REGULATION B 9 October 1987
No.  385-131 E .

a %" L

lctoty
SAFETY REGULATION FOR CEENICAL AGENTS H, HD, BT, GB, snd VX

Supplementastion of this regulation is prohibited without prior approval from the
Director, AMC Field Safety Activity, AI?R: AMX0S~C, Chsrlestown, IN 47111-9669.

- L]
., °

Paragraph Page
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Explanation of terms - 1-3 1-1
Policy 1-4 1-3
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}/“ : AMC-R 385-131

- " CHAPTER 1

General

o 1~1. Purpose. This regulation, together with AMC-R 385-100, establishes the

; minimum safety criteria for use in processing, handling, storage, trsnsporta-

‘ tion, disposal, end decontsmination of chemical blister uqntl H, HD, end KT,
commonly known as mustard, snd CB and VX nerve agents.

1-2. Scope. This regulation applies to Headquarters, ’Unitod States Army
Materiel Command (HQ USAMC); AMC major subordinate commands (MSCs) (including
subordinate installations aend activities); and seeparate installations and
sctivities reporting directly to HQ AMC. Installations under the control of
. AMC will follow the guidance contained in AMC regulations in those instances
that vary from the guidance contsined in Technical Manuale or Field Msnuals.
‘ Operations which involve chemical agents diluted to or below the drinking
O vater standards in TB MED 577 are not subject to the provisions of this regu-
lation (i.e. 0,02 mg/1 for nerve sgents and 0.2 mg/1 for mustard). Local res-
trictions should be used as necessary.

1-3. . Explsnstios of terms. PFor the purpose of this regulation, the following -
terss will apply:

a. Msndstory requirements sre those. in which the terms will snd must are
used. Deviastious from those requirements will be corrected in sccordasnce with
paragraph 1-6 of this regulation (slso see para g below).

b Advisory provisions are those in which the term should is used and
O * from which deviation msy be made with written suthorization from the local
‘1 commsnder or his designated representative. Records of such approvals, along
with the hasard analysis, uu ln utnuinod sud reviewed snnually by the
| local ssfety o!uce. RS
Ce A.nt ocuvity or opouu.u 1. any operation which involves chemical
Q agents, iacluding setorege, shipping, bandling, manufactyring, maintensnce,
| test chsmber activities, lsboratory gctivities, surveillsnce, demilitariza-
tion, docontuiutin. snd di.poul.

d. Agent facility is any locstion st which chemical agent operstions are
carried out including storage facilities, renovstion, maintensnce, and demili-
tarisation facilities, manufacturing plants, disposal sites, snd lsboratories.
Depending on the sctivity, the facuuy uy be s building, enclosure, or pos~
sibly sn open areas.

N‘ O

¢s Enclosed sres is sny cperating building, shed, magezine, ullroad car,
truck, or trailer that sufficiently restricts natural ventilstion to sllow
possidble accumulation of agent vapors.

O

[- - f. Controlled relesse is s release of chemical agent which mey not be
( intended but 1s anticipsted. It 1s followed by immediate sction which will

? ' Lo i-1
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AMC-R 385-131

\ O
suppress the vapor or liquid relesse by approved decontamination procedures
and/or use of other suppression techniques which have also been approved
beforehand. Such a release does not constitute an accident or incident.

g+ Dilute solutions are those solutions presenting significantly reduced

hagzards. A solution of H, ID, or HT is considered dilute if its concentration O
is not greater than 10 mg/ml (neat agent/solvent) and it contains no more than

100 mg of neat agent. For GB a maximum concentration of 2 mg/ml of agent in a
solution containing a maximum quantity of 20 mg of neat agent is considered

dilute. Por agent VX a maximum conceantration of 1 mg/ml of agent in a solu-

tion containing a maximum quantity of 10 mg of nest agent is considered
dilute. Por purposes of this regulation, requirements using the terms must O
and will sre considered advisory, rather than mandatory, for dilute solutions.
Paragraph 1-3b applies. An information copy of the local deviation will be
forwvarded to ‘the AMC Pield Safety Activity, ATIN: AMX08-C, Charlestown, IN

47111-9669.

he Laboratory is a 1location or facility where engineering controls O
include a glove box or laboratory type ventilation hood and the quantities of
H, ID, BT, CB, or VX in use at one time are smsll, normally not exceeding one
liter. Laboratory operations may include research & development (R&D),
_production/scceptance testing, sample analysis and evalustion, limited detox-
fification, animal testing, or other small-scale agent operstions.

i. Immediately dangerous to life or beslth (IDLE) 1level for hazardous W
chemicals is defined by the Standards Completion Program (SCP) of National
Institute for Occupational Safety and Health (NIOSH) for selection of respira-
tory protective devices. This concentration represents the maximum level from
which one could escape within 30 minutes without any escape—impairing symptoms
or any irrworublq health aspects. See paragraph 2-5a. O

L
4,

$w.

j. Field operatious are operations conducted outdoors or outside of man-
made enclosures or structures which contain built-in alarms or engineered
chemical agent controls. Short-term operations in storage structures are also
cousidered field opcn:iou. o L : o

o

- Re lolrohtod personsel are nll personnel who sre not 'opccificnlly
involved with chemical agent operations, medically monitored, trsined (first
aid, uee of detectors, etc.) or fitted with s protective mask.

1. Cless sreas are those sreas whose eunvironments are free of 1liquid
agent contamination and which have been monitored to verify that coancentra- )
:1onc above the best avu.hblo detection limit of agents R, ED, and BT, 0.0001

-;/- for GB and 0.00001 u/l for VX do not uut.

m. Annusl basis or smnuslly ohonld be fron the month of the current year
to the ssme month of the following year. However, the time period will not O
exceed thirteen months. This does not apply to items covered under DA Pam
738-750.
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14, Policy. The Commander, AMC, requires the use of methods, procedures,

snd equipment which accomplish operations in s safe manner and protect person-
nel involved in agent operations, the general public, and the environment.

1-5. BResponsibilities.

s. The commander of esch MSC, installstion, or activity is responsible
for effective management of the chemicsal safety program within the command and
for sssurance that all safety requirements outlined herein are implemented and
strictly enforced. In order to maintain an effective chemical agent safety
progrem, it is important that the commander take the same aggressive leader-
ship in chemical agent safety that is taken in other phases of command respon-

sibilicy.

b. In discharging the commsand safety responsibility and in accordance
vith AR 385-10, Army Safety Program, each commsunder will appoint a safety
director who is occupationslly qualified in accordance with Office of Person-
oel Mansgement standards to manage the chemical safety program. The safety
director will also be responsible for providing technical support, advice, and
other safety services to the commander and staff snd for conducting safety
related inepections, surveys, and studies of chemical operations on a periodic

basis.

¢+ The safety director will maintain s safety progras for chemical agents
in accordance with AR 383-10, to include inspections, inspection reports, Vio-
lation Inventory Logs, and notices of violations.

1-6. Devistiem eorrectioa policy.

a. In those cases involving non-compliance with mandatory requirements of
this regulation, which are also mandatory requirements of AMC-R 385-100, AR
50-6, or DOD 6055.9, no deviastion is permitted without specific written
suthority from the Commander, AMC, ATTN: AMCSF. Requests for waiver or
exemption will be submitted in accordance with paragrsph 1-6, AMC-R 3835-100.

b. In those csses wvhere complistnce with other mandatory requirements of
this regulation canpot be effected or 1is delayed due to lack of funding,
equipunent, facilities, etc., an abatement plan will be submitted per pars-
graphs 5=3 and 3-4, AR 385-10, snd AMC Suppl 1, thereto, or for those situa—~
tions which do not lead themselves to correction vias sbatement procedures, a
vaiver request slong with appropriste compensating measures will be submitted
to AMC Pield Safety Activity, ATTN: AMXOS-C, Charlestown, IN 47111-9669.

¢+ Deviation from safety requirements in TMs, FMg, or DA Pams is not con-

sidered as vioclation of mandatory safety requirements unless specifically man-

dated by regulation; however, safety provisions stated therein will be con-
sidered advisory except for conflicts with this regulation im which case this

regulation takes precedence.

sy l"

ST aRA AR v

B AR | R ST




|

0O

Q —

AMC-R 385-131

.~
Y ‘.‘;7_'\
- e

N
THIS PAGE INTENTIONALLY LEFT BLANK

e
. +
’ " .
LR ’
Loy . -
Lo -
KA R - .
i S L ke
. L3N ‘. Ty
14’ —‘\"‘u,s -y . g 1'- -m"i ._‘_!
RN v - " .

1-4




AMC-R 385-131

CHAPTER 2
Ageunt Iaforsation

2-1. Clasgsificstion. H, HD, and HY are persistent blister agents. and VX
are rapidly scting nerve asgents.. They are classified as Class A poisons by
Department of Transportation (DOT) and as Chemical Group A agents by AMC.
They belong to Storage Compatibility Group K.

2-2. Type of hasard.

s. Razards from musterd agents are through vapor contact with the eyes or
respiratory tract and liquid contact with skin. The most cosmon acute hazard
is that of liquid contact with the skin. Mustard vapor may be absorbed
readily through the respiratory tract and eyes and ingested through the gas-
trointestinal tract. The severity of the effects is dependent ou the degree
of liquid contamination and on the vapor comcentration and associated exposure
time. Mustard agents may persist on surfaces as liquid contaaination for long
periods becsuse of their low volatilities. Agents ou contaminsted surfaces
can be transferred to persocaonel by comtact.

be The hazard from GB is primarily that of vapor inhalation through the
respiratory tract although it msy be sbsorbed through the eyes or skin. As a
liquid, it is hasardous by skin or eye contact and by ingestion. It is highly
toxic and quick acting. When dispersed as large droplets, OB is moderately
persistent; it is nonpersistent M digseminated as s cloud of very fine par-
ticles or ss a vapor. A

. ﬂl 4 -

ce The hazard from VX is primarily that of liquid absorption through the
skin although it may be readily absorbed as a vapor eor esrosol through the
respiratory tract .sand eyes sud ingested through the gestroistestinal tract.

. VX is slow to evgporate nul nay p-nut as a liquid for monl uyo.

s

2-3. Mechaniem of uch. ui 'hyuomun effects.

s Cause of casuslties. Inadvertent skin contact with these agents or
inhalation of agent vapors asre the most common causes of casualties. The

" agent absorptien rste is accelerated through unprotected ¢uts end sbrasions.

e I -;-.w""'_- eoAwAe. BT _ A
b “..nl. . “m: M‘.'.’ - ‘“’:.u ’

Q) muﬂl :lc an insidious vesicant sgeut and has been identified as
carcinogenic, mutagenic, and teratogenic. The agent's garlic-like odor
quickly becomes unnoticeable after the first detection becsuse the agent
csuses the olfactory nerves to become insensitive. Another indication of the
insidiousness is the possible absence of pain for s period of hours after
vapor contact with the skin and for many minutes even after eye contact with
the liquid. With regard to skin exposure, the presence of moisture or per-
spiration on the ekin tends to increase the effect of exposure to agent.

2
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(2) GB 1is an asnticholinesterase compound. Its effects sre refersdle
to stimulation of the sutonomic snd central nervous systems resulting from' the
{nhibition of the acetylcholinesterase enzymes in the tissues ‘and the ‘resul-
tant sccumulation of acetylcholine at its various sites of actios.

(3) VX is an anticholinesterase compound similar to GB (q.v.) in
mechanien of action and effects. 8ince VX has & low volatilicy, liquid drop-
lets on the skin do not evaporate quickly thereby facilitating effective per—
cutaneous absorption. By this route, VX is approximstely ten times as toxic
88 CB for man. By the inhalation route, VX is estizmsted to be twice as toxic

as GB.
cs 8Siguns esnd symptoms.

(1) Mustsrd. The eye is the most vulnerable to mmstard either by
liquid or vapor contact. Conjunctivitis (red eye) csm occur following  an
exposure to & vapor concentration barely detectable by odor. Long exposures
to low concentrations or exposure to high concentrations can result in per-
manent eye damage. The initial effect after skin contact with either vapor or
liquid ie & reddening of the skin similar to sunburn; depending on the sever—
ity of exposure, the reddening may progress to blistering snd tissue destruc-
tion. The initial exposure is not sccompsnied by s sensation but, as symptoms
develop, there msy be an itching or burning eensation which develops to
reddening asnd then to blistering. Inhalation of mustard vapor or aerosol
causes damage to the mucous membranes of the upper respiratory tract. Damage
develops slowly and may not resch the maximum severity for several days fol-
loving exposure. The symptoms are hoarseness, sore throst, snd coughing. In
case of severe exposure, there is s predisposition to secondary infection such
as bronchiasl pneumonis. Recovery from the effects of exposure to mustard is
very slow. Very gsmall repested dosages are cumulative in their effect and
even more serious becsuse of their tendency toward sensitisation. Exposure to
vapors from epilled mmstard may, in the first instsuce, cause only minor symp~
toms such ss red eye. Repested exposures msy produce severe respiratory symp-
toms. DMastard sgent is s known mutagen, teratogen, and humen cercinogen and
may cause these adverse health effests. in individusle exposed even in very
small repeated dosages.

se. eq L I8 .

(2) G and VX. The first indicstion of exposure 8o liquid GB or VX
agent may be a2 resction at the point of contact, i.e., localized swesting,
muscular twitching, and: pinpoint eye pupile (niosis). TFor mild exposures,
symptoms may not progress beyond the local reaction; however, if sbsorption is
sufficient to produce systemic poisoning, the following signs and symptoms can
be expected, the nu-bor and unuty of which will dopm um tho degree of

exposure: i N

(a) hr1y1 oignf.nd imtou. if exposure {is fru serosol or
vapor; pinpointing of eye pupils and dimness of vision (may be absent entirely
in cases of skin sbsorption); running nose; tightness of chest.

(b) Rarly signs aud eymptoms, if exposure is by skin comtact, nay
be matin; aul suscular twitch:ln;.
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(¢) Later signs and symptoms (indicating severe exposure);
nausea, possible vomiting; diarrhea; weakness; coma; cessation of breathing.

Death can result from both respiratory and skin exposure. These agents {in
vapor form sre rapidly sbsorbed through the respiratory system and death can
result within one to tem minutes. Symptoms appear much more slowly when the
dose is scquired by absorption through the skin. The intact skin acts as dbar-
rier to these agents in the vapor state; however, the vapor may quickly pass
through the eyes and miosis msy result from very low concentrations of vapor
slone. The effects of repested exposures can be cumulative and workers may
experience severe cholinesterase (ChE) depressions from repeated exposure to
low concentrations of agent. The rate of regeneration of ChE within the body
is slow. '

2-4. Chemical sad physical properties. (Additional agent information may be
found in ™ 3-9.) :

R, B, BT - ] 12 ¢
Boiling Point 217°C (423°r) 158°C (316°r) 300°C (S72°r)
Freezing Point 14.5°C (58°F) WD -36°C (-69°F) -39°C (-38°r)
0°C (32°r) &
Flasmability Class II1 B Nou Flammable Class III B
. Combustible Combustible -
Liquid _ Liquid
Color Clear through Clear through Clear to
e e smber tg dark stravcolored, strawcolored,
I _ brown to smber . oily liquid
Odor _ Garlic - Kone None
Vapor Pressure 0.072 mm Hg 2.9 sm Hg 0.0007 mm Hg

st 20°C (68°r) at 25°C (77°r) at 25°C (77°P)

2-5. Permissible exposurs limits (PEL).

a. Personnel working without protection from the inhalstion of agent
vapors in aress vhere agent may be present will not be exposed to concentra-
tions exceeding the following criteris. When known or suspected agent concen-
trations exceed these values, appropriate toxicological agent protective
clothing will be wora as outuud in chapter 4.

) (1) l. D, Ef— Lowest mesasursble limit hut sot more than 0.003
ng/m”. .

: Y - :
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(2) 63— 0.0001 -./-3 sveraged over any eight-hour workshift.

(3) vx— 0.00001 -;/l3 averaged over any eight-hour workshiftc.

(4) In no case will an exposure without mtcctian from inlulatlon of
agent vapou be allowed which exceeds 0.003 ull mmstard, 0.2 lz/- ¢, or

0.4 ngln VI for any period even if the time weighted average (IWA) above is
not exceeded. _

(5) Por the purpose of determining when air-anppliod'uopiutory pro—~

tection is required, 0.5 u/13 mustard, 0.2 lg/l3 GB, or 0.4 -g/-3 VX will be
used as if it were the Immediately Dangerous to Life or Health (IDLH) level
(For emergency operations, the M9A1l protective mask with level A protective
ensenble is authorised at these levels).

b. Nonrelated personnel, to include the general population, will not be
exposed to a concentration of mmstard greater than the do:cction limit for any

time period or of agents GB or = ;runr than 0.000003 uln avorued over 72

hours. Ceiling values of 0.0001 n/- for GB and 0.00001 -.I- for VX will
also apply. In cases where, by the nature of the operation, s release of
agent is expected (such as in the case of emergency destruction, training, or
certain preventive maintenance operations), calculations will be made using
approved methodology to assura that nonrelated personnel and general popula-
tion are protected within the asbove limits. Paragraph 2-5c below does not

apply in these situations.

c. In no case will the cmcn:raciou st the point of release ucoed the

detection limit for mwustard, 0.0003 u/- for G3, and 0.00003 uln for VX
averaged over any one~hour period.

g
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CEAPTER 3
Agent Momitering Requiremests

3-1. Detection methods and equipment.
8. Detector paper.

(1) The VGH-ABC M8 chemicsl detector paper is s component of both the
M256 and M18A2 detector kits and will detect liquid agent. It ie also avail-
able as s separste item, NSN 6665-00-050-8529. It 4is an off-white paper that
hss been treated vwith a combination of dyes that produces a distinctive color
change in the presence of sgent. VWhen exposed to 1liquid agent, the paper
turns to a deep~red color for mustard, yellow for GB, snd dark greenm for VX.
The peaper wvill not detect vapor or extremely sssll droplets of agent. The
detector ticket may be used to confirm positive MB paper tests for overve
sgeuts as described later.

(2) M9 chemical agent detector paper (NSN 66635-01-049-8982) 1is a
separste stock fund item of issue. It detects emall droplets (greater than 50
microns) of 1iquid egent. The paper is gray/green in color and turans red in
contsct with agent droplets or liquid. It does not distimguish between mus-
tard or nerve sgents. ,

NOTE. MB/M9 papers sre subject to utcrhrmo and thuld pt be used as a
sole verification of the presence of am agent.

.!'

b. Blue bend tube or white besd tube. The blue bend tube (NSN 6665-00-
856-8236) 1is a separate stock ito- that vul detect - mustard agont vapor at

.'eoncntutiou as low as 0.5 lgll “snd GB as low as 0.2 l;ll o« The sensi-

tivity decreases with lowering tempersture. Upon addition of reagent, the
tube will turm to s purple-blue color ‘in the presence of mustard vapor asnd
yellow—orange or blue-green in the presence of G3 vapors (depending upon the

reagent used). Use of the blue bend tube 1is preferred over the M256 detector

kit sampler for smstard detection.: White bend tube (NSN 6665~00-702-7136) may
also be used for detection of GB. (The: expirstion date on the white asnd blue
band tubee can be disregarded when uug vith indole snd B dot.oction).

cs M236 kit sempler. The plastic detector componert’ (NSM 6665-01-016-
8399) hss all the reagents self-costsined 1o finger crushable glsss smpoules.
In the presence ‘of sustard sgent, s distinctive purple-blue color change 1is
obtained after proceeding aceording to imstructions om use¢ of the sampler,
vhich are printed ou the outside of the heat sesaled protective envelope. In
the absence of GB/VX, s distinctive blue color change is obtained. The

sampler will detest sgent vapors at: coucentrstions of 19 te 3.0 isln’ - for

Mustard, 0.02 to - 0.3 u/-" for GB, and 0.05 te 0.13 -gl-’_for ¥X. The
response time of the ssmpler incresses as the temperature decreases. Gloves
and protective mask:- gre required whea bresking the heater smpoules used for
mustard detection. . .

RN i NI R
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d. Absorption air sampling. An sbsorption air sampling systea (commonly
referred to as s bubbler provides a relisble method for detecting low-level
concentrations of agent vapors, however, this system has no capsbility for
providing an alarm response when agent is present. The bubbler unit is usu-
ally a vessel packed with glass beads and filled with a scrubbing solution.
The air ssmple is bubdbled through the scrubbing solution which absorbs the
chemical esgent from the air sample. After essmpling for a predetermined time
and flow rate, the unit is removed and sent to a chemical laboratory for pro-
cessing to determine the presence, type, and quantity of agent in the sample.
Utilizing the proper anslytical tochniquec, the system can detect average

agent vapor concontrauons of 0.003 u/- for msustard, 0.0001 n/-3 for GB,

and 0.00001 -gln for VX, Lower asverage concentrations can be detected by
increasing the sampling time and/or the rate of the sampled air. When bub-
blers are used io lieu of real-time mouitoring and to provide necessary feed-
back concerning conditions of the ares monitored, samples should be analyzed
as soon as possidble after the sample is drawn. Where bubbler samples are not
used as 8 substitute for resl-time monitoring and immediate snalysis is not
required, samples may be stored (or shipped if necessary; see paragraph 10-7
for transportation controls) provided that strict coantrols are present over
temperatures and length of storage. Since samples are subject to agent degra-
dation (i.e. hydrolysis) when subject to high temperatures or long periods of
storage, bubbler samples should be aspirated and stored at controlled tempera-
ture conditions, 21°C (70°F) or less, right up to the time they are analyzed
(within 36-48 hours). If the length of time between ssmpling snd analysis
will exceed 48 hours, temperatures should be msintained at or below 2°C (36°F)
to minimize degradation. Water-based ssmples should not be subjected to
freesging tnpor.:uru.

. Dopot Ares Air Monitoring Sntn (DAAMS). DAAMS is a portable air
sampling unit which is designed to draw s controlled volume of air through a
glass tube filled with s collection material (e.g. Tenax GC). As the air is
passed through the solid sorbent tube, agent is collected. After sampling for
the predetermined period of time and flow rate, the tube is removed from the
vacuus line and sent to a chemical laboratory for anslysis to determine the
presence, type, and quantity of aegent collected in ssmples. This techaique
will sample down to the PEL and is te. provide low-level detection capsbility.

f. Automated gse chromatograph. The Automstic Continuous Air Monitoring
System (ACAMS) ig & type of sutomsted gas chromatograph thst is currently
svailable for tnl-t:l.u agent detection and alars cspebility ot various lev-
els. It has the capability to detect oad alare at cho PELs.

g+ Detector t:lekot. The dctocm ticket is & stock 1:0- vhich will

dotocl: mserve agent vapor at coancentrations ss low as 0.02 -8/- (GB) and 0.1

uln (VX). It 1s included in the M18A2 kit (NSN 6665~00-903-4767) and the
M30A1 refill kit (NSN 6663-00-909-3647). The sensitivity of the ticket
decresses with lower temperature. Using a reagent (substrate), the square end
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‘of the ticket will turn blue in the absence of sgent snd will gurn light red-

orsnge or have no color change in the presence of agent. The ticket will not
distinguish between GB and VX agent vapor or asny other nerve agent. The
detector ticket can be used for point source sampling using the APE 2053 or
aspirator buld for confirmation of positive M8 paper tests (GB ouly) and for
area sir ssmpling using the procedurees similar to the card ia the M256 kit.
The detector ticket continues to detect agent for 24 minutes without rewetting
of the ticket and for up to 30 minutes provided the ticket is rewetted once
during the 30-minute period. The extended sampling period is approved only
for use in magaszsines or structures vhere exposure to suplight or heat will not
occur. When counfirming positive MB or M9 paper tests for VX, s negative
detector ticket reading will vet be considered to invalidete the positive
detector paper test. A second paper test must be conducted.

h. Real-Time Mouitor (RTM). RTM is a noaportable continuous air sampling
device normally used in operational facilities for the detection of low levels
of utvo sgent. The RTM '-111 detect agent vapor concentrations of 0.0001

uln (G3) snd 0.00001 ull (VX) and will provide sn slarm response in 8-12
minutes. The M8 Detection Alarm Systea is used in work sreas to supplement
the RTMs snd provide rapid alarm respouse to high-level concentrations. The
RIM is not currently sanufactured. _

1. M8 and MBAl Detection Alsra. M8 and MBAl glarms are portable/fixed
alarms using the MA3 and MA3AL detectors rnpocuuly and are capable of

detecting merve agest conccntntion as low as 0.2 u/l (GB) and 0.b -g/-

(VX) with aa alarm response of 2-3 minutes for the M43 and 0.1 -gll (GB and
VX) with an slarm response of 1-2 minutes for the MA3Al. The M43ALl has s much
faster response time at higher concentrations. )

J. Demilitsrization Chemical Agent Concentrator (DCAC). The M8 alarm
system used vith s DCAC unit cen detect GB sgent vapor concentrations of 0.001

Il/la in 33 minutes and 0.2 ngll3 within 2 minutes (the DCAC cannot be used

for VX monitoring except st the 0.4 u/-:’ level provided by the basic M43
detector). The DCAC cannot be used for mustard.

k. BRydrogen Flame Photometric Emission Detector (NYFED). The HYFED {s o
real-time -ouitoru. device that can be configured for detecting agents GB and

VX at a conccntntion of .001 -.l. end sustard agents. at concentrations of

0.003 n/n ’ both ia 12 minutes. The equipment can be equipped with an audi-
ble alarm response and a permanent record chart. Since s HYFED is actually
monitoring phosphorous and sulfur (respectively for merve and sustards), it is
highly noccptibh to 1ntorhrne' and - 10 most useful in s lsboratory.

1. Visual hmetln. A thormh viuul. inspection of sccessible agent-
filled munition items and containers is a necessary and useful adjunct for
detecting leaking agent. Special attentiom should be given to any wet or damp
areas and peinted surfaces since agent may csuse blistering or peeling and
discoloration of painted surfaces. All suspect liquids observed during the

.4
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inspection should be tested with the M8 or M9 detector paper as a confiru.tory
messure. Agent leskage sometimes occurs at the juncture between the fuze or

closing plug and projectile and then, due to chemical resction and evaporas-

tion, self-sealing of the leak may result. Inspecting personnel should be
avare of this condition and recognize that any built-up ares between the fuze
or closing plug snd projectile or presence of a dry residue may be an indice-
tion of agent leakage.

®. Olfactory. The fact that mustard has & recognizable odor at low con-
centrations is useful to augment couventional monitoring methods. Personnel
vho detect the charscteristic garlic odor of wmustard wmust {mmediately wmask
and/or evacuste the srea. Do not remain unprotected in the area after smel-
ling wustard even if the odor disappears. Exposure to wmustard vapors can
impair the continued ability to smell its odor. Absence of odor will never be
relied upon alone to indicate absence of agent.

n. Air pumpes. Air pumps capadble of being calibrated aend achieving the
required air flow to operste spproved ssapling tubes/media may be used during
sampling operations, e.g., MSA Model G air pump. These air pumps must meet
all other safety criteria for place of intended use.

o. Chloroform extraction. Chloroform can be used as & solvent to remove
potentisl surface contamination for laborstory analysis. It is not s substi-
tute for air monitoring to establish a XXX level of decoatamination.

pe Other methods. Detection methods other than those listed above may be
used provided sensitivity and reliadility have been demonstrated and docu-
mented. Approval of such detection methods by AMC Field Safety Activity,
ATTN: AMXOS-C is required.

3-2. Detection equipment capsbilities.

a. Capabilities, uhuuvttiu, and response times for detector equipment
listed in psragraph 3-1 above are shown in Tsble 3-1.

b. GCrose-level detectors and alarms. Gross-level detectors are those
detection devices that can provide a response vithin three minutes for agent
concentrations at or below the IDLH level (see para 2-5e(3)). Examples include
blue band tubes, detector tickets, M8 alarms, etc. A gross-level configured
ACAMS can aleo provide rapid response; it would not aleo provide PEL sensi-
tivity in this configurstion. . '

¢e Low-level detectors end/or slarme Low-level detectors are those
detection devices that can provide detection capability and/or alarm for coun-

centrations of 0.003 u/13 for wour‘. 0.0001 -g/-3 for GB, snd 0.00001 ngln3
for VX. Examples include the bubbler, DAAMS, ACAMS, and RTMs.
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© TARE 3-1
Detector Omittvt.t; and ylmohrmociu Time®
" Semsitivity (-./n’) Response
Bquipmeat .=~ .. Mustard . . OB L/ Time
Detector Paper, M3/MY - m:l.n or Negative only-’ ’ Ismediately
Detector Ticket . Mot Capable  0.02 - 0.05 0.1 3 nin
Blue Band Tube : 0.8 0.2 ot Capsble * 3  min
White Band Tube . Not Capable 0.2 Mot Capsble 3  min
wssRie . .00 1.0=3.0. . L 12-15 mia
et . e, 0.02-0.05  0.05-0.5 35 ain
Bubbler 0,003 sy 0.0001 7 90,0000 - 2-4 . hrs
DAAMS e ns 0,003 - . 0.0001 . . 0.00000 1  hr
ACAMS - 0.003 0.0001 .  0.00001  10-20 min
RN - Not Capable 0.0001 0.00001  8-12 min
DCAC " . Hot Capsble . 0.001 B 33  amin
' 0.2 0.4 2-3  min
M8 _— Not Capable 0.2 0.4 2-3 amin
M8AL Not Capable 0.1 04 . 12 ain
MA3AL . ) Not Capable 0.2 0.4 2 min
HYFED ~ 0.003 0.001 0.001 1-2 min

* Processing time, if required, iuncludes transport time tro- the site to the
led, set-up time, and analysis., Times are approximste and msy very from
installation to installation. .

3-3. Monitering support requirements. Use of the air seapling devices
described in pasragreph 3-1 sbove will require special training of personmnel to
operate and maintain those devices. A chemical laboratory ie required for
each installation which charges agent generators to provide known asgent con-
centrations for quality comtrol (QC) testing of wonitors (para 3-4) aund for
performing timely processing of bubbler solutioné or dry-type ssmpling tubes.
Detailed information on the use and wmaintensnce of specific wonitoring/air
sanpling equipment may be obtained from Director, AMC Field Safety Activity,
ATTN: AMX0S-C, Charlestown, IN 47111-9669. .
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3-4. Quality control of momitering methods. Except for M9 paper and com—
ponents of the M256 and M18 kits, a Quslity Control Plan will be established
for all mounitoring systems. Methods of monitoring should have an accuracy of
not less than plus or minus 23 percent to s confidence level of 95 percent for
concentrations of sgent for vhich the equipment is designed to measure. Where
this sccurscy cannot be met, quality coatrol procedures aspproved by AMXOS-C
vill be estadblished for monitoring methods and procedures to assure the system
is functioning within its designed specification$ and that resdings reported
as nonpositive do not represent unacceptsble exposure levels.

3-S5, Detection requirements. lbnitortiu of aguit' areas is outlined in this
section: ' . o s

“a

a. General. . ” o
(1) Where personnel are cuoind to work unmasked, the following
detection scheme will be used to assure that unprotected personnel are not

exposed to agent concentrations in excess of 0.003 ulna for msstard, 0.0001
ul-3 for GB and 0.00001 I;Il-3 for VX.

(s) Cross-level detector (coantinuous or bhourly resdings). ~
(b) Low-level detector.’

(¢) Low-level or gross—level alara. If no alarm capabilicy is
svailable (i.e. 1f only (a) asnd (b) above are available), a protective mask
sust be worn as a minimum (for mustard operations, the low-level alara is
required). L '

(2) 1If only gross-level detection devices are present, appropriste
compensating measures (engineering controls, personnel practices, and person-
nel protective clothing and equipment) must be taken.

(3) The type of agent detection devices, oumber, and positioning of
these devices will be outlined in the safety submissions and identified on
facility layout dravings when requesting safety approval for operatioas.
Positioning of detectors and use of detecting devices equal to or better than
detectors subuitted may be modified by the local safety office as operstional
experience is gsined and vhen changes would improve the operationm.

b. First eantry mounitoring.
(1) 1Initial entry each dey into asreas (or !lcilitioi) contaianing
chemical agents or sgent contasmination will be accomplished in level A protec-

tive clothing using gross—-level monitoring and will include a thorough visual
iuspection of each accessible item. Prior to entry, remote monitoring using
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g‘rou-lcvo'l detection will be performed to assure interior is not in excess of
IDLE levels. Specific exceptions to the above procedures are as follows:

(a) Por outdoor storage and outdoof operational areas, first
entry monitoring may be performed while wesring level B protective clothing.

(b) Por maintenance, renovation, surveillance, demilitarization
snd preoduction buildings with an opersting ventilstion system and with nega-
tive results from the lsst low-level monitoring performed the previous day,
first entry mounitoring may be performed in. level B protective clothing.

(c) 1If the facilities in paragraph b sbove are monitored continu=
ously vith s lowv—-level monitor where negative results cen be sscertained prior,
to entry of fasclility, firet oncry nouitortng may be perforped ia 1"01 C pro-
tective clothhg.

(d) PYor X decontsminated sreas or facilities '(u defined in para
5-1a(l)), ﬂnt ntry monitoring uy ln porfomd ia level l pro:ecun cloth-

ing.

(o) Por IXX dccontuiutod areas or - flcuuin (u defined in
pars 5—1.(2)). nuc entry .oui:ouu ie uot muzrod._“"

(f) Confirmation testing of suspect 1iquid uy be sccomplished in
level B protective clothing where first entry wmonitoring was performed in s
level of dress other than level A progective clothing (pares (s) and (d)
above). However, decoutamination of coufirmed 1liquid agent and containerisa-
tion of leskers must be performed in 10}.1 A protective clothing except as
noted in puugnph H. this regulation. . et

(s) -rtrlt entry -ouitoriug is pot required for eantry into areas
of a facility which are separsted from its agent sress by appropriaste
engineering controls, i.e., personnel may enter in level ¥ protective cloth-

1“.

. (h) PFirst entry monitoring. of enclosed aress used solely for
storage of standard overpacked munitions (e.g., MK~116 bombs, TMU 28/B spray
tanks, and M23 mines packed in drums) may ‘be sccomplished with persounel wear-
ing level B protective clothing.

(1) In storage igloos contdqi.n. -] and H series agents which are
monitored coutinuously with low-level monitors, and where gross-level negative
results can be ascertained immediately prior to entry into the facility, first
entry mounitoring need only consist of cursory visual inspection end level C
protective clothing may be worn. 1In storage igloos, equipped with continuous
low-level monitors and low-level alarms which messure below the PEL, first
entry monitoring is not required. PFirst estry monitoring in level A protec-
tive clothing is required for storage igloos containing V series asgents.

- (2) The commsnder msy suthorise a modified first entry monitoring
procedure when entry is of s short duration (approximately 15 minutes or less)
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and no further entry i{s anticipsted that day (e.g., Intrusion Detection System

check or other in—out operation). Such eantries will be made only by persounel

wearing level A protective clothing and monitoring with & aminimum of two
gross-level detection devices while in the facility. Item-by-item inspection
is not required, but visual observation of each aisle for any abnormal condi-

tion is required. The level A clothing used will be wmonitored in accordance
wvith paragraph 4-34(2). PFor this clothing, decontamination is not required;

only a thorough rinsing with water. If no contaminstion is found from moni-

toring, the clothing may be rinsed and, after an seration of 12 hours, bde
wotn.

c.- Monitoring during operations.

(1) After first entry monitoring has been performed, persgonael wear-
ing appropriate protective clothing (para 4~2) may enter the ares to work.

(2) Grose~level monitoring will be accomplished at least hourly in
not less than two widely separated stationary locations, one of which is to be
located in or nesr the work place. When monitoring with point source detec-
tots (i.e., detector tubeg, enzyme tickets, or M8 alerm with tubing sttached),
sanples are to be taken in s stationary location.

(3) Low-level monitoring may be used in conjunction with gross-level
monitoring to allow workers to work unmasked. The following provisions apply
to such low-level monitoring:

(a) Samples will be taken at iutervals not to exceed two hours.

(b) Results of first .n-pli must be availsble before workers may
unsask. (Monitoring results prior to the last exit within the past 24 hcuro
will also suffice if no disturbance of agent items has occurred.)

(c) Results of samples must be available within two bhours from
the start of the ssmple interval.

(d) When persoanel are permitted to work unmasked, monitoring
will be with a low-level detector snd gross—level detectors supplemented with
a low-level or gross-level alarms. For mustsrd operations, the low-level
alarm is required for personnel to wvork unmasked.

(4) VWhere low-level monitoring is used for purposes other than to
allov personnel to work unmasked, provisions of parsgrasph (3) above are not
applicable.

(5) Air wonitoring will be supplemented by frequent visual observa-
tions for conditiono vhich msy indicete leskage. . .

d. Remote monitoring. Monitoring of the interior of storage/operationsl
facilities by remote sampling procedures should be employed in lieu of person-
nel entry vhenever possible. Such mouitoring does not negate requirements for
first entry wmonitoring; however, it csun provide valusble informstion regarding

3-8
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‘Interior cdnditions and an early warning of leskers when used on a coutinuous
basis.

3-6. Leaking comtainers or munitions. When agent leakage is detected during
first entry wmounitoring or when performing operations, personnel in level A
protective clothing will containerize the leaking item in accordance with
requirements outlined in SB 742-1 (if s munition) or repair the item to stop
the leak (1if a container or process equipment). The area will then bde decon-~
taminated and the atmosphere remonitored to verify that harmful concentrations
of agent do not exist prior to peraitting unprotected personnel into the
facility or area. In those operations where surveillance air sempling of
items are performed in 1level B protective clothing and vapor leaks are
detected, containerization of the leakers may be performed by personnel in
level B protective clothing provided the munition or container is resealed and
monitoring the stmosphere with s gross-level detector yields negative results.

3~7. MNsiatemsnce of mounitoring records.

8. GCenersl. Detailed records of the results of monitoring conducted in
support of operations, (i.e., ACAMS record, bubbler and DAAMS analysis
results, etc.,) will be collected da_ny for all operations.

b. Momitoring information. Records of any employee exposure sbove the

permissible exposure limits (para 2-5) will be forwarded to MEDDAC/MEDCEN for

inclueion into the 1individusl's medical record. Monitoring records will
iaclude-—-

(1) The date, number, duration, location, and results of each sample
tsken.

(2) A description of the sampling and analytical methods used or a
reference to a publication in the open literature describing these methods.

(3) Type of protective clothing and equipment (PC & R) used.

¢. Daily roster. A daily roster of persounel entering the building/area
will be provided along with the monitoring records to the office designated
responsible for wmaintaining monitoring records. The daily roster will have
unequivocal identifying information (e.g. social security number) for indivi-
duals entering agent aress. A summary of the rosters documenting individual
agent ares entrance and egress level of PC & E worn and the records of air
monitoring messurements will be retained for at least 40 years.

d. Msiatsining records. The office responsible for msintaining the moni-
toring records will be designated by the installation commander and must have
personnel qualified to interpret and correlate the results.

3-8. Detector/monitor tubing. Tygon or rubber tubing will not be used on the
sample inlet to a detector (e.g., bubbler). Teflon (preferred), glass, or
stainless steel tubing is ascceptable. Total tubing length will be kept as
short as possible but in no case will the length be such that the flow rate is
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reduced below thee required by the detector for accurate sampling. Heat trgc-
ing of sampling lines should be considered to enhance sampling accyr
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CEAPTER &
Personnel Protective Clothing snd Equipment

4-1. Ceneral philosophy and levels of protection.

8 The use of PC & E is the least desirable method of complying with per-
missible exposure limits. Efforts will be made to reduce dependence upon PC &
E in agent operating euvironments through the increased use of engineering and -
adainigtrative controls such as ventilation, isolation, remote operations,
remote wmonitoring, and elimination of sll nounessentisl euntries into asgent
aress. Hazard snalyses will reflect that these alternatives have been

explored.
b. The following sre definitions for levels of protection:

(1) Level A.

(a) I3 Toxicological agent protective ensemble. This ensemble {is
not & positive pressure system and thus some outside air will enter the suit
through the sleeve, neck, and leg opeuings. Precsutions to reduce the amount
of outside air entering the suit are countained within this end other sectiouns
of this regulation. PFor environments sbove the IDLH, the suits described in
(b) below are preferred and should be used vhen availabdle.

Suit -~ coveralls, toxicological agent protective (TAP) (M3).
Hood == toxicologicsl agent protective (M3).

Boots == butyl, safety toe,.toxicological agent protective (M2Al).
Gloves == butyl, toxicological agent protective (M3, M4, gloveset).

GB/VI~— Surgical or other equivalent nonstandard gloves will be
wvorn underneath for protection vhen doffing TAP clothing.
Mustard— Surgical or other equivalent nonstandard gloves optional.
Innervesr -— GB/VX=- coveralls, fatigues, or similsr (with drewers and undershirt)
snd socks. Alternstive—— long underwear snd socks.
Mustard=— impregnated gloves, impregnated socks, and impregnated long
undervear or impregnated protective liner to include shirt and
trousers. Coveralls, fatigues, or unimpregnated underwear may be
worn in addition.
Mask - worn (M9 series)

(b) Air supplied or self-contained suits. When asuthorized by the
Director, AMC Pield Safety Activity ATTN: AMX0S-C, the demilitarizstion pro-
tective ensemble (DPE) or the toxicological agent protective ensesble self-
contained (TAPES) may be substituted for level A protection. PFor operations
iavolving mustard, ounly the 30 mil thick DPE (for up to two hours) 1is
required.

(2) Level 3.

Apron =— toxicological agent protective (M2); extending below top of boots.

4-1
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Innervear -- GB/VX=- coveralls, fatigues, or similar (with drawers and underihirt)
and socks.
Mustard— impregnated gloves; impregnated socks; and impregnated
protective liner to include shirt and trousers. Coveralls,
fatigues, or unimpregnated underwvear may be worn in addition.
Hood == toxicological agent protective (M3 for M9 mask or M6A2 for
Ml7 mask).
Boots == butyl, safety toe, toxicological agent protective (M2Al).
Gloves -— butyl, toxicological agent protective (M3, M4, gloveset).
GB/VX— Surgical or other equivalent nonstandard gloves will be
worn underneath for protection when doffing TAP clothing.
Mustard— Surgical or other equivalent nonstandard gloves optlonal.
Mask -= worn (M9 or Ml7 series).
(3) Level C.
Boote - butyl, safety toe, toxicologicsl agent protective (HiAl).
Gloves == butyl, (M3, M4, gloveset).
Apron - toxicological agent protective (M2), extending below top of boots.
Required ounly if job hazards analysis (para 6-2a) determines
that bodily coantact with ageant-filled items may occur.
Clothing == unimpregnated— coveralls or fatigues, socks, draswers, undershirt.
Mask - worn (M9 or M17 series).
(4) Level D, o | o
Boots == butyl, lafety toe, toxicolo;icll agent protectivo (M2Al1). ~
Gloves - butyl, (M3, M4, gloveset).
Apron -~ toxicological agent protective (MZ). extending below top of boots.
Required only if job hazards analysis (para 6-2a) deteraines
that bodily contact with agent-filled items may occur.
Clothing =~ unimpregnated-- coveralls or fatigues, socks, drawers, undershirt.
Mask -= slung position (M9 or M17 series).
(5) Level K.
Clothing =- unimpregnated-- coveralls or fatigues, socks, drawers, undershirt.
Mask == glung position (M9 or Nl17 series).
In laboratories, a lab coat may be substituted for coveralls or fatigues
and the mask may be readily available st the work site instead of in the
slung position. Gloves will be worn when required by chapter 8.
(6) Level ¥, |
Clothing =-- street clothing
Mask ~ slung position (M9 or M17 series)
c. Protective boots. The butyl boots specified above will be safety-toe

type boots, M2Al, NWSN 8430-00-820-7295/7306. Boot covers sre optional addi-
tions to all levels of protective clothing.’

4-2
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d. Protective gloves. M3, M4, gloveset, and glovebox (made to Mil Spec
MIL~G~12223) gloves are considered to- be standard and may be used with any
level of protective clothing. Butyl 7 and 14 =il gloves (pars 8-5¢c) do not
require testing under an acceptable quality level (AQL) plan (para 4-2h(2))
but must be specifically spproved by AMXOS for other than laboratory use.

e, Impregnated clothing. Impregnated liners and underwear can be reused
after lsundering but not worn more than seven times (initisl issue and six
launderings/wearings) without reimpregnating. Discsrd snd reissue new cloth-
ing if impregnating facilities are not available. o

f. Microclimate coatrols (cooling equipment). Commercially gavailable
cooling vests or suits may be used under the M3 TAP ensemble or level B cloth-
ing provided the integrity of the clothing is not degraded, the cooling equip-
ment does not interfere with safe operations, a written SOP is prepared,
training 1is provided, and a local hazard analysis verifying eafe use is
prepared. Cooling hats or skull caps will not be used without specific appro-
val from the PField Safety Activity, ATIN: AMX0S-C, Chsrlestown, IN 47111~
9669. Cooling equipment inside a protective suit will not be reused 1if it
becomes ageut coantaminsted.

g Emergency escape devices. Commercially available emergency escape
devices may ouly be used by visitors who cannot be properly ficted with a reg-
ular protective mask and only for emergency escape purposes. These devices
sust have a self-contained air supply (typically 5-15 mimute duration) and a
hood and neck seal system that provides positive pressure clean air to the
entire hood. The device must be NIOSH-approved as an escape device. Instsl-
lation must provide appropriate trsining in the use of the device and the eva-

cuation plan must be consistent with the short duration of protection these

devices provide.

4-2. Determinatioa of protection required. The level of protection required
vill be determined for each operation and must be specified in the standing
operating procedure. Conditions under which the various levels of protection
are required are described below: . '

a. Level A.

(1) Level A will be worn in proximity to spilled agent in an ares of
koown liquid contsmination and during decontamination operstiouns. PFor these
situations, the cuffs of the sleeves and legs of the M3 suit will be taped to
the gloves and boots to reduce the smount of outside air drawm into the suit.
(Taping is not recommended for routine operations requiring level A because of
the residue left ou the suit.) Where s significant smount of 1liquid 1s
present or the IDLH is exceeded, time in the M3 suit will be limited to the
extent operationally fessible and will not exceed one hour.

(2) Air supplied or self-contained respiratory protection is required
vhen airborne agent concentrations exceed the effective IDLH levels (para 2-
5a(5)) or when in areas of potential but unknown airborne contamination, e.g.,
first entry wmonitoring of igloos. This requirement does not apply to
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emergency situations unless such protection is available and its use would not
significantly impede the operation.

(3) Storage operations. Level A will be worn by personnel performing
first entry monitoring of enclosed areas. Level A protection must be retained
until it 1is established by testing that the atmosphere and surface areas
inside the structure 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 worn except
when the operation is conducted within a ventilated and controlled atmosphere
such as a laboratory hood or glovebox type fixture, in which 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 woran.

(6) Maintenance operations. Level A will be worn when maintenance
operations involve the opening of agent munitions/containers that could permit
contact with agent by operating personnel. Replacement of plugs or valves in
ton containers would be examples of this type of operationm.

3

(7) Firefighting/chemical 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 rescue operations. Respiratory
protection is required. Positive pressure, full facepiece, 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 chemical
accident/ipcident (CAI) operations officer. The M9 or Ml7 series mask may be
worn in lieu of SCBA when there 18 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 4-1b. Firefighters will be warned of the
combustible characteristics of butyl rubber protective clothing. For
accident/incident situations, the control officer may determine the proper
level of protection required for initisl entry (reconnaissance) teams and may
modify existing levels of protective clothing to meet emergency requirements.
Additional guidance is outlined in AMC-R 385-100, chapters 11 and 12.

b. Level B.

(1) Level B will be worn when contact with suspect item is required
and when performing operations which may result in release of agent vapors
within the work area (e.g., air sampling inspection of stocks or
inspection/repair of equipment), but there is no contact with liquid agent
anticipated and no liquid agent 1s present.
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(2) Level B, less the butyl rubber apron, may be worn by personnel
performing first entry monmitoring of outdoor storage areas.

(3) Level B or equivalent commercial protective clothing, without
impregnated underclothing, is required for loading and charging the M9 or Ml2
decontaminating apparatus with Super Tropical Bleach (STB) or High Test Hypo-
chlorite (HTH) in an atmosphere free of chemical agent contamination.

c. Level C. Level C will be worn by personnel who must be in agent aress
where handling or contact with agent-=filled items is involved and if low level

monitoring 1s not being performed.

d. Level D. Level D will be worn by persodnel in clean areass where han-
dling or contact with agent-filled items is involved and if low-level monitor-
ing 18 being performed, with negative results, ian accordance with 3-5c(3).

e+ Level E.

(1) Level E will be worn by operating personnel who may be observing
or supervising the operations and who would not likely coantact an item or
would ouly 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 as required (para 8-4c). A laboratory coat may
be substituted for the coveralls aud masks may be readily available instead of
in the 8lung position.

f. Level F. Level F will be limited to casusl or transient personnel who
may be required to visit clean storage or operating aress.

8. Trained emergency personnel responding to sn accident or emergency
situation will wear the level of protection which is indicated by the condi-
tions that exist. When emergency (i.e., life threatening) conditions involve
exposure to liquid egent, level A protection will be worn unless modified by
the supervisor or chemical accident/incident control officer (CAICO) to pro-
vide life-saving measures. However, where exposure to only agent vapor is
involved, level B protection may be wornm.

h. Use of vonstandard type gloves. Nonstandard gloves may be used in
lieu of standard (type classified or specifically approved by AMXOS) TAP
gloves for agent activities requiring special handling considerstion such 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 gloves cannot be used because of safety or operational
considerations. An example is the use of lightweight tightfitting neoprene
gloves in laboratory operations involving solvents {incompatible with butyl

rubber.
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(2) The nonstandard glove selected will have its asgent penetration
resistance ascertsined by testing each purchased lot under an AQL plan. The
plan will, as a wminimum, provide for testing in accordance with MIL-STD 282
for the time period exceeding intended use with sufficient sampling to sta-
tistically demonstrate 95-percent reliability (no detectable penetration) at a
95-percent confidence level. Sampling to s four-percent AQL at general
inspection level 2 in accordance with MIL-STD 105 is acceptable. Questions
concerning the conduct of such tests may be referred to AMCCOM Product
Assurance Directorate, ATITN: AMSMC-QAE(A), Aberdeen Proving Ground, MD
21010-5423.

(3) Nonstandard gloves will be used only in a manner which prohibits
intentional coantact and has 1low potential for unintentional contact with
liquid agent. In the event of actual or suspect liquid coantamination, the
gloves will be decontaminated and removed as soon as feasible and disposed of
in accordance with paragraph 5-2.

(4) If no liquid contamination occurs, the gloves may be decoantam-
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 contamina-
tion (b) in excess of the time tested under the AQL plan, and (c) for more
than one work shift.

i. Chemical protective clothing snd equipment. Approval by Director, AMC
Field Safety Activity, ATIN: AMX0S-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 installation will establish a separate area or areas where pro-
tective clothing will be laundered, inspected, tested, and issued. TAP cloth-
ing and assoclated non-TAP clothing may be laundered in the same facility.
Associated non-TAP clothing may also be laundered in other base 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 laundry. '

b. Butyl rubber impermeable protective clothing will burn and does not
possess sgelf-extinguishing properties, therefore coatact with open flame or
objects which would ignite the clothing must be avoided during laundering,
inspection and testing, issue and storage, and wearing. Smoking is prohibited
in the vicinity of or while wearing butyl rubber TAP items.

¢. Clothing must be in a servicesble condition and properly f£fit the
wearer. Unserviceable, damaged, or deteriorated clothing will not be issued
or used. All TAP clothing in active use must be sent to the laundry for
inspection and testing quarterly. The M3 coveralls, M3/M4, gloveset gloves,
and M2Al boots will be leak tested (a) when newly removed from stock (b) after
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each laundering (c) prior to use of these items if they have not been tested
within the previous 3-month period, and (d) whenever there is evidence of
deteriorastion or demage that might cause leakage. The M3 coveralls, M3/M4,
gloveset, glove box gloves, and M2Al boots will be leak tested using either
the Q79Al1 or the procedures in TM 10-277. Becsuse of adhesive residue left on

TAP clothing, tape should not be used for sealing cuffs or marking suits.
Each wearer is to assure serviceability of their PC & E by visual inspection
before and after use. Serviceable TAP clothing is not to be worn as a general

utility item. Unserviceasble TAP items being used as genergl utility items
(L{.e. M2Al boots) must be clearly marked so they CANNOT be mistaken for ser-

viceable items. )

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

-

(1) Protective clothing worn during first entry wmonitoring of
enclosed agent facilities which is not subject to agent liquid or vapor con-
tamination will be flushed with water and aserated for at least 12 hours prior
to reuse. This protective clothing will be laundered once every three months
as a minimum as outlined in paragraph 4-3e below except that water tempera-
tures may be reduced to 60°C (140°F).

(2) Protective clothing worn in known agent vapor contsminated areas
(or which has minor liquid agent contamination) will be decontaminated with a
10 percent sodium carbonate or sodium hydroxide for GB and a 10 percent HTH or
STB slurry for VX and mustard thoroughly flushed with water, doffed, placed in
a plastic bag, and sealed to prevent escape of agent vapors. During decontam-
ination, particular attention should be given to the double cuff area on the
sleeve and folds around leg and sleeve snaps on the M3 guit and cuffs of M2
apron. After at least four hours at a location providing a minimum tempera-
ture of approximately 21°C (70°F), the atmosphere inside the plastic bag will
be tested for contamination with & low-level detector to verify that agent
vapor concentrations do not exceed the PEL specified in paragraphs 2-5a(1l)-(3)
before the clothing may be removed from the bag and sent to the laundry facil-
ity. If agent concentrations above the permissible limits are detected, the
clothing will be further decontaminated and tested above.

(3) Protective clothing subjected to major liquid agent contaaination
(or any liquid contamination in the case of mustard) will be decontaminated
and tested for thoroughness of decontamination as in paragraph 4-3 d(2) above.
If no agent is detected by test, the clothing will be disposed of in accor-
dance with paragraph 5-2.

(4) Whenever the degree or type of contamination is questionable, the
clothing will be treated ass if it were subjected to liquid agent contamina-
tionm.

(5) Butyl rubber protective clothing countaminated with petroleum base

products including solvents or lubricants will be disposed of in accordance
with parasgraph 5-2.
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e. TAP clothing worn in contaminated areas snd decontaminated and moni-
tored to assure that any agent vapors released do not exceed permissible lim-
its (in accordance with paras 2-5a(1)-(3)) will not be reused until laundered.
The laundry facility will accomplish thorough cleaning, inspection, and repair
({f required). Laundering of impermeable protective clothing (excluding
masks) will be accomplished by soaking in hot soapy water with an alkalinity
of pH 8 to pH 9 at a temperature of 79° to 85° C (175° to 185° F) for at least
one hour without agitation. Detergents are not to be used io lleu of soaps.
The clothing will then be rinsed with fresh water, air dried, and hung in a
ventilated area for aeration for a 24-hour period. M3/M4 and gloveset gloves,
M2Al boots, and M3 coveralls will be leak tested as required by paragraph 4-3c
above after each laundering. '

f. The wearing, care, maintensnce, storage, handling, and decontamination
of personal protective clothing and equipment must be in compliance with

' appropriate TMs, FPMs, SBs, etc., unless covered herein.

g As a general rule, to prevent heat exhaustion and fatigue during warm
weather periods while wearing the M3 suit, maximum wearing time should be
specified below. However, the local medical authority may use discretion to
vary the wearing time depending on such factors as relative humidity, use of

‘cooling suits, and activity levels, etc. During hot weather activities, pro-

visions to cool individuals dressed in level A protective clothing 1is
encouraged.

A-bionf Temperature Maximum Wearing Time (hours)
Above 90°F 1/4 hour
85-90° P 1/2 hour
80-84° F o 1 hour
70-79* ¢ 1 1/2 hour
60-69° F 2 hours
50-59° ¥ 3 hours
30-49° ¥ 5 hours
Below 30° F 8 hours

4-4. Respiratory protection program. In operations where respiratory protec-
tion is required, there will be a ‘program for selection, use, inspection,
testing, and maintenance that complies with TB Med 502. The program will
include the following essential elements:

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

\‘;"6 )
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can be worn with the greatest degree of comfort under conditions of employment

will be selected using the following standards:

(1) In an atmosphere which {s oxygen deficient (less than 19.5 per-
cent oxygen) or for operations other than field or emergency operations in
which the toxic agent vapor concentration is considered to be immediately
hazardous to the life and health of personnel (para 2-5¢) an air-supplied pro-
tective suit or pressure demand breathing apparatus will be used. : Suit or
apparatus used must be approved by AMC Field Safety Activity (AMXO0S-C).

(2) Canister or filter element-type masks can be used where oxygen
deficiency 1s not a factor and concentrations do not exceed those considered
to be IDLH. This category of protection includes the M9 and M17 series masks.
All Ml7 series masks must be equipped with M13A2 filter elements having green
filter element sleeves (NSN 4240-00-165-5026). M13 and M13Al filter elements
with black or gold filter element sleeves will not bde used for protection
againgt agent as these are training filters.

(3) A sufficiénc oumber of fitted prescription optical inserts will
be made available to personnel requiring them. Procedures for obtaining opti-
cal inserts are included in ARs 40-3 and 40-5.

(4) Where respiratory protection from 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(1)=(3), a NIOSH-approved pressure demand respirator may be used.

be Wearer instructions. The wearer will be properly fitted and ctrained
in the use and care of the device and the mesns 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 growth (beard, sideburns) with the sealing
surfaces of the protective mask to assure that an effective seal will be main-
tained between the mask and the wearer's face. Any person who needs to grow a
beard to effect a cure for pseudofoliculitis as determined by their attending
physician and/or dermatologist will be excused from agent activities until
such time &s the beard is no longer required. This restriction does not apply
to the personnel provided with a self-contained emergency escape device or
other approved devices not needing a mask-to-face seal.

¢cs Maintenance.

(1) A facility will be established at each installation- for the
issue, testing, and organizational maintenance of serviceable respiratory pro-
tective equipment in sccordance with the current supply and maintenance gui-
dance for the equipment. This unit w'll assure that an adequate stock of
approved serviceable respiratory protective equipment is always avallable.

(2) Canister and filter replacements 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 Ml17 protective masks. In addition to the iepléce-
ment requirements for canisters or filter elements given in ‘the appropriate
TMs and SBs, the following replacement 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 mask becomes contaminated with liquid agent.

(¢) So that the canister/filter will not be used for more than
two hours when the mask has been worn in a known contaminated area.

(d) As prescribed by special directives for Ml3 geries filter
elements (Ml7 series masks) and the M1l canister (M9 series masks).

(3) Protective masks will be maintained as follows:

(a) Protective wmasks and carriers worn in known contaminated
areas (or in unknown atmospheres) will be turned in along with the rest of the
protective clothing for monitoring, cleaning, visual inspection, . repair, and
canister or filter replacement. The mask will be cleaned and sanitized at a
temperature of 49° to 60° C (120° to 140° F) in 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 0
Manual, and M9 series mask. Whenever a filter/canister is changed, M4/M14 -~
testing of the mask 1is required. If applicable, the optical inserts may be QR
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
removed from the mask before returaning 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 semi-annually for cleaning and sanitizing (as above), inspection
using the M4, Ml4, and Q204 mask testers and repair. Filter elements or can-
isters will be replaced annually as required in paragraph 4-4c(2).

(¢) Each installation using protective masks will have a written
procedure to ensure compliance with (2) and (3) above.

(4) The use of quantitative mask fit testing is bheneficial in several
areas such as initially determining proper mask size and type, protection fac-
tors, and as a confidence training aid. The procurement and use of quantita-
tive mask fit equipment {8 encouraged. Guidance regarding informastion and
choice of equipment may be obtained from AMC Field Safety Activity, ATTIN:
AHXOS-C .

, d. Storage. The protective masks will be stored so they will not be
exposed. to sunlight, heat, extreme cold, moisture, or any other enviroanment
which might cause deterioration. Protective masks should be stored in the
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. carriers provided hung by the shoulder strap or D-ring on the carrier. Pro-

tective masks in carriers may also be stored in separate bins.

. Note. Calcium hypochlorite is appropriate for sanitizing the masks. The cal-

cium hypochlorite solution should be 50 to 70 ppm of chlorine with an immer-
sion time of about two minutes. One of the 0.5g tubes from 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 msy be produced by using a
1:400 dilution of 5 perceant sodium hypochlorite solution (household bleach).

e. Individual care and use of protective masks.

(1) 1Inicial fit. When a protective mask is issued or the filter ele-
ment or canister (s changed, it will be inspected for serviceability, fitted
to the person, and tested for leaks using the method outline in appendixes B

aad 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 bde
the minimum required except that filrers or caanisters are not to be removed as
this invalidates the leak test. When masks are used daily, inspection and
cleaning will be performed weekly to ensure serviceability. Supervisory per-
sonnel must check to assure that cleaning and inspection of masks are being

performed by employees.

(3) Douning and leak checks. Personnel employed in operations where
the mask is required for protection will check for fit and leskage whenever
the mask is worn using the procedures in appendix C. Positive pressure air
supplied masks are not subject to this provision but should be leak checked

under the manufacturer's provisions.

(4) Each 1nd1vidual.is responsible for the condition of his own mask.
This includes a detalled visual inspection. Defects will be immediately

reported to the supervisor.

(S) When the mask will be used only in emergency situations, the mask
will be visually inspected and tested for fit and leakage (using the pro-
cedures in appendix C) at least every 6 months.

(6) Contact lenses will not be worn by personnel involved in agent
operations. Excepted from this requirement are visitors and casuals who would
normally don a mask only in the event evacuatlon is necessary.

(7) The Mll canister will not be used for respiratory protection
without the pad inseért {installed. The pad insert must be changed every eight
hours of use. Wearing of the mask for fitting and checking for leaks (isoamyl
acetate test) is not to be considered use-time. A procedure must be developed
to assure that the eight hours use~time 18 not exceeded. Mask 1is to be
retested (M4 and Ml4 testers) after replacemeat of pad insert and M1l canis~
ter.

4-11




AMC-R 385-131

f. Special fitting. Requests for specially fitted M9/M17 series masks
will be sgubmitted to Commander, U.S. Army Armament, Munitions, and Chemical
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 Natick Research and Development Command, ATTN: AMDNA-VCC, Kansas Street,

"Natick, MA 01760, AUTOVON 955-2207, with detailed measurements.
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CHAPTER 5

Decontsmination and Disposal

5-1. Decontamination. 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.

8. Levels of decontamination are assigned, based 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) specifically approved by AMXOS-C are acceptable.

(1) X - A single X indicates that the level of decontamination is un-
known or that an item is contaminated to the extent that vapor concentrations

from the bagged item or within the facility exceed 0.003 ng/n3 for mustard
agents, 0.0001 lllg/ll3 for GB, and 0.00001 ng/n3 for VX.

(2) XXX - Three Xs (3Xs is used for brevity in this regulation; it
will not be abbreviated when marking an item or facility) indicate that the
item has been surface decontaminated (if required) by locally approved pro-
cedures bagged or contained, and that appropriate tests or monitoring has ver-

ified that vapor concentrations above 0.003 ng/n3 for mustard agents, 0.0001

nglm3 for GB, and 0.00001 mg/n3 for VX do not exist. Mounitoring 1is not
required for completely decontaminated and disassembled parts that are simply
shaped (no crevices, threads, etc.) and are made of essentially impervious
materials (simple lab glassware, steel gears, etc.).

(3) XXXXX - Five Xs (5Xs is used for brevity in this regulation; it
will not be abbreviated when marking an item or facility) indicate that the
item is clean and may be released from government control without precautions
or restrictions. An approved method of achieving 5X level is subjecting items
for a sufficient time at s sufficient temperature to completely destroy agent.
For disassembled items, heating the items to 538° C (1000° P) for 15 minutes
is considered eufficient. Where items cannot be disassembled to component
parts, more time may be required to assure that all agent is destroyed. 5X
condition must be certified by commander's designated representative.

(4) Clesn conditional - When situations such as metallurgical inves-
tigations require testing at locations outside the installation, the item will
be disassembled and exposed to moderately high temperatures long enough to
decompose agent to compounds of lesser toxicity. A tempersture of 177° C
(350° F) for 4 hours is considered sufficient to decompose agent. Bubbler

samples will be taken to assure vapor concentrations do not exceed 0.003 ng/n

for mustard agents, O. 0001 ng/u for GB, and 0.00001 ng/n for VX. After test
data 1s obtained, material will be decontaninated to 5X levels for release
from government control or placed in approved storage as 3X status. Such
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testing will be accomplished only at -governnent installations and under an
standing operating procedure (SOP) concurred in by the installation responsi-
ble for the item.

b. Identification of decontaminated equipment, materials, and facilities.
DD Form 2271, Decontamination Tag, Nov 82 (replaces DA Form 3803 which may be
used until supply exhausted) and physical marking will be used to identify
decontaminated equipment, materials, and facilities.

¢+ Decontamination of personnel, equipment, and facilities.

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

‘(a) X items 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 disassembly of
such items will be accomplished by personnel knowledgeable in agent symptoma-
tology, agent characteristics, and in facilities equipped with appropriate
safeguards to control potential hazards. 3X equipment may be transported
under govermment bill of lading if hazard analysis determines this is accept-
able. The exterior of the shipping container will be marked "CONTAINS XXX
MATERIAL, TO BE OPENED BY AUTHORIZED PERSONNEL ONLY." Certification of decon-
tamination will be provided by the shipper and will accompany the shipment.
Items decontaminated to 3X level may not be released from government control.
The shipper will waintain an audit trail of the documents. Nonrelated person-
nel should not be allowed routine access to 3X items.

(c) 5X items may be handled, operated, or released from govern-
ment control without restriction.

(d) Clean conditional. This material may be handled under con-
trolled conditions when suitable precautions are taken for decomposition pro-
ducts. Material will not be released from government control until decontam—
inated to the 5X level except for shipment by regulated carrier in accordance
with applicable DOT requirements for general cargo.

(2) Facilities decontamination. Prior to release of agent operating
facilities or storage facilities for AMC operations of a nonrelated 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 least three 8-hour sample periods. Periods may be
consecutive or nonconsecutive. All equipment which has been in contact with
agent will be removed.

(3) Combustible waste contaminated with agents will be disposed of by
burning in a controlled eamission incinerator. 1f the waste has not been
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decontaminated to 3X levels prior to incineration, this material will be

incinerated in equipment which is designed to assure destruction of all toxic
agent and control emission of gaseous products to ensure compliance with air
pollution control standards. Latter equipment must be spproved by Director,
USAMC Field Safety Activity, ATTN: AMXOS-SE.

(4) Contaminsted 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 wask 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 this regulation.

d. Decontaminating agents.

(1) Sctandard 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 as a slurry.
In the dry state STB reacts violently with liquid mustard, producing toxic
vapors and possibly sufficient heat to cause flame. STB should be immediately
and thoroughly rinsed from surfaces after decoantamination 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 msustard, producing
toxic vapors and possibly sufficient heat to cause flame.

(¢) Commercial 1liquid bleach (nominal 5 percent solution of
sodium hypochlorite).

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

(2) Selection and use of decontaminating ageunts.

(a) Supplies of chemical decontaminating materiasls which are ade-
quate to wmeet the needs of each installation or activity assigned a chemical
mission must be maintained at locations immediately available to each opera-
tion. Selection of the decontaminant, based on the nature 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 is not an
appropriate decontaminant for use at AMC installations except as approved by
the local safety office for small and controlled quantities such as might be
used in laboratories (see safety precautions TM 3-220).

_ (c) Decontaminants must be checked at least annually in accor-
dance with quality assurance procedures to ensure deterioration has not
occurred. The minimum acceptable chlorine content for STB is 10 percent, 30
percent for HTH, and 3 percent for sodium hypochlorite solution. Sampling
procedures should be 1in accordance with appendix G, TB 740-10. Analysis
should follow procedures referenced in specifications for the decontaminant
involved. '

(3) Management of decontamination wastes. Waste wmaterial 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. Decontaamination equipment.

(1) Mustards and VX. Equipment provided for decontamination of major
mustard or VX spills or leaks from facilities and equipment will be filled
with the required amount of water prior to operations, and a predetermined
amount of STB or HTH will be stored 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 MI2Al
apparatus for more than 4 hours to avoid plugging of equipment components and
corrosion. After each use, the equipment must be drained and flushed with

clear wvater bdefore returning it to a standby condition. WARNING. Ethylene '

glycol (anti-freeze) will not be used to prevent freezing when chlorinating
compounds STB or HTH are being used as the decontaminating agents. . This com-
bination (STB/anti-freeze or HTH/anti-~freeze) produces an exothermic reaction
liberating heat and gas which would increase pressure to the rupture point in
a closed system such as a M12Al 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 sodium hydroxide (caustic soda) solution and be ready for use at
all times when operations are in progress. Equipment utilized for caustic
soda solutions should be constructed of steel or stainless steel (never alumi-
num). The M12Al decontaminating apparatus storage tank may remain filled with
caustic for extended periods of time, e.g., two to three months, provided that
it 1is 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 situations involving only minor
contamination, and the likelihood does not exist for hazardous release outside
the immediate operating or storage area, a sodium carbonate solution heated to
70° F may be used (when temperatures are above freezing) for decontamination,
e.g., laboratory equipment, personnel protective equipment, minor 1leaks
detected during routine surveillance of storage operations, etc. :
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(3) Each installation will be responsible for training designated
personnel to operate this equipment in event of an emergency. This equipment
need not be manned with operating personnel until decontamination is required.

(4) Operating supervisors will be responsible for verifying the ser-
viceability of decontaminating equipment by inspecting the equipnent prior to
starting operation and periodically thereafter.

(5) Positioning 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 same 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 source of decontaminating
solution) will be provided for each operation where the potential for massive
spillage exists, e.g., renovation, wmodification, demilitarization, agent
transfer, etc., 1in sufficient amount to cope with the spill potential
involved.

(6) Step-in decontamination pans coutaeining STB slurry, HTH solution,
or other suitable decontaminating solutions should be placed at exits from
agent operating areas requiring the wearing of butyl boots. (Shuffle pits
containing mixtures of dirt and dry STB or HTH are not allowed within AMC)

(7) Plastic sheets will be available at the operational site to cover
spills umtil the decontamination equipment arrives at the spill location.
Plastic bags will also be available as short-term drip containers for leaking
agent. Spill sreas will be clearly identified or controlled to prevent inad-
vertent access by unauthorized personnel. If s spill occurs in outdoor work-
storage sites, after decontsmination the surface soil layer will be removed to
a depth vhere PEL levels in psragraph 2-5a are not exceeded and this soil will
be processed through an approved incinerator. If an agent spill occurs in an
area that is ventilated through charcoal filters, the use of the plastic
sheets or bags is not required.

5~2. Dispesal.

&+ Generasl. The preferred method of disposal of agent is by incineration
using specially designed dincinerators. Any decontaminated waste will be
disposed of 1in accordance with appropriate provisions of Federal, state,
and/or local Resource Conservation Recovery Act (RCRA) regulations. Pro-
cedures for such dispossl will be approved by the Installation Eanvironmental
Coordinator.

b. Detonation. Routine detonation of items containing or contaminated
with sgents sbove 3X levels is prohibited. This does not limit emergency de-
struction of such items in accordance with AR 75~15 and Public Laws 91-121 and
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91-441. Por 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 mounitoring of the destruction site will be
accomplished during and after destruction.

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

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

c. Burisl. Material, equipment, and clothing that has been decoutam-
inated to at least the 3X level may be buried (with specific approval from AMC
Field Safety Activity, ATTN: AMX0S-C) only in a 1landfill that has been
approved by the Environmental Protection Agency (EPA) or under an authorized
state Resource Conservation Recovery Act (RCRA) program for hazardous waste
disposal. Other existing locations where agent-filled munitions and agent
contaminated items or material have been previously buried will be appropri-
ately marked with permanent signs and measures will be taken to prohibit unauv-
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 installstion master drawings. Such land camnot be excessed.

d. Prohibitions. Opeun pit burning or burying of items containing or con-
taminated with mustard agents, GB, or VX in any quantity 1is prohibited except
as in paragraph 5-2c. No agent will be disposed of unless the agent has been
detoxified or made harmless to humans and the enviromment, except where emer-

gency disposal is necessary to safeguard human life.

¢s Chemicsl neutralization.

(1) Where containment facilities are available, chemical neutraliza~-
tion of agent may be used. Each installation will determine the capability to
neutralize agent safely and establish local limits on chemical neutralization.
The neutralization process will be conducted in ventilated areas with a fil-
tration system to remove traces of agent from 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 Med 577 does not exist and the results documented. Local and state pol-
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

materials.

(2) Where containment facilities are not available, chemical neutral-
ization will not be used except wvhen detoxification is required under valid
emergency conditions such as a result of an accident. If emergency disposal
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is required without detoxification of the agent, procedures will be reported

as required by Public Law 91-441,

f. Incineration will be accomplished using an EPA or state—approved con-
trolled emission incinerator, appropriste engineering controls, and continuous
monitorirng to assure emissions are within acceptable levels. For incineration
of 3X material, engineering controls and continuous monitoring may not be
required if initial and periodic monitoring of effluent indicates acceptable
levels consistent with applicable environmental laws and regulations.

g Storage of wastes resulting from operations specified herein will be
in accordance with Federal, state, and/or local RCRA regulations. All materi-
als storage procedures will be approved by the Installation Environmental

Coordinator.

h. Former surety installations. Termination of the chemical surety mis-
sion of an installation does not abrogate the responsibility of the installa-
tion to maintain a safety program commensurate with the remaining mission.
Until such time as Agent-Free Status is 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

Safety Criteria for Agent Activities

6-1. The cardinsl principle. The cardinmal principle to be observed in any
location or operation involving explosives, ammunition, or toxic chemical
agents is to limit the potentisl exposure to s minimum number of personnel,
for a ninimum period of time, and to a ninimua gmount of the hazardous

material coneistent with safe and efficient operatioans.

6~2. Standing operating procedures (SOPs).

_ a. A job hazard analysis will be conducted for sll new operations involv-
ing chemical agents or wvwhenever there is a change in production, process, or
control measures which could result in an increase in vapor or liquid concen-
trations of chemical agents. A written record of the hazard analysis will be
made and retained as a permanent record. Analysis must include date of opera-
tion, description of operation, and locations identified within the operation.
Monitoring records which contain information specified in paragraphs 3-7b(l)
to (3) and the 1list of personnel involved must be maintained with the job
hazard analysis or storage location referenced within the snalysis. These
monitoring records will be maintained to document that exposures of personnel
have not occurred as well as duplication of the records of exposure sent to

MEDDAC, MEDCEN per paragraph 3-7b.

b. SOPs will be prepared in advance of operations and will be in suffi-
cient detail to outline the necessary safety and operational requirements as
‘directed in paragraph 16-21, AMC-R 385-100, and AMC-R 385-1. Copiles of the
applicable SOP will bde available at the worksite for personnel informationm,
guidance, and compliance. Pirst aid procedures must be included.

c. Personnel 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 ia the SOP.

6-3. Chnnge house ficilitico/creac. Facilicies wust be provided for shower-
ing and changing clothes. This may be a designated area or a change-house.
The following criteria applies to the location, design, and operation of

change-house facilities:

a. Change-houses servicing a chemical area will be located at the maximum
practicable distance from the storage or operating area; however, as a aminimum
the separation distance for related explosives operations will be unbarricaded
intraline distance based on the maximum quantity of explosives which would be
involved at the controlling location (AMC-R 385-100, ch 17).

b. Change-houses 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 at the appropriate inhabited building

distances from each area it serves.
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c. Change-houses servicing chemical areas will have, as s minimum, the
following facility design requirements:

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

(2) The building layout will: provide clearly defined and separate
areas (by walls, physical barriers, or other positive tangible means) for
segregating clean and potentially countaminated areas.

(3) An area or room will be provided for decontamination and removal
of contaminated, potentially contaminated, or soiled 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, external openings should be provided in the
facility for removal of such clothing.

d. Change-houses/areas may be provided as an integral part of the opera-
ting building. In such cases the following provisions apply in addition to
those specified in (c) above: .

(1) The building design (1.e. floor slope, drainage, air flov, etc.)
will preclude agent migration into the change-house/area.

(2) A means of direct egress of personnel to the exterior of the
building or outside the no-effects zone for the given operation will be pro-
vided without having to psss through agent operating areas.

(3) Change-house/area must be separated from explosives hazards by a
wall/barrier which provides protection equivalent to that provided by unbarri-
caded intraline distance (UBID) if other than personnel directly associated
with the operation use the facility or the facility operates on a umltiple
shift basis.

e. PFor operations in the field and in operating buildings without an
integral change-house/ares, provisions will be made for decontamination and
removal of contaminsted or potentially contaminated protective clothing at or
adjacent to the work site. Provisions for collecting such clothing for pro-

ceseing at the laundry facility will be provided as specified in paragraph 6-

3c¢(3). Agent countaminated protective clothing will not normally be worn or
transported to change-houses/areas.

f. Change~houses/areas should include adequate toilet and shower facili-
ties for all personnel involved in chemical agent operations.

g. Utilization of chemical change-houses/areas will be controlled by
locally approved regulationms.

. ~r\
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6-4. Operational agent facilities. The following safety features will be
included in the design and construction of operating agent facilities and
equipment:

8. The exhaust ventilation system will be designed so that toxic agents
or other chemical compounds in amounts harmful to humans or the environment
vill not be discharged to the atmosphere. To aschieve this, where agent con-
tawination could reasonably be expected, it is necessary to filter or to scrub
vith a neutrslizing solution all exhaust air from such areas before it 1is
discharged. If; ggent contsmination is not reasonably expected, an alternative
to filtering or scrubbing is to monitor the exhaust stack effluent to prevent
continued releasse of agent vapors. Exhasust stacks will extend at least 6 feet
above the roof heights of buildings in the immediate vicinity of the operating
area. Exhasust ventilation system effectiveness will be measured (air velo-
city, static pressure, vacuum, etc.) at least every three months or prior to
initiation of operations when any changes in production, process, or control
are made. New construction will meet American Conference of Government Indus-
trial Hygienist criteria.

b. 1In order to reduce the number of peroonhel that could be exposed to
agent, each facility will be designated to function with as few personnel as
possible and with hazardous and safe areas isolsted from each other. _

¢. The area where munitions are filled, closed, punched, drilled, or
drained must be maintained under negative pressure. during agent operations and
as long as agent levels would exceed the level ip paragraph 2-5 without the
negative pressure or ventilation system in operation.

d. To further decrease the possibility of expéadre to agent, the facility
will be designed so that equipment and munitions will require only ainimum
handling by operational personnel.

e. There will be a method of coordinsting activities in the hazardous
areg with those in the nonhszardous area. This may be an electronic communi-
cation system, a8 system of observation windows, or other equivalent methods.

f. Exits must be sufficient in size end number to peramit rapid evacuation
of all personnel in the event of fire, explosions, or opilll (ch 'S, AMC-R
385-100).

g- Por manufacturing plant-type operations, laboratories that utilize
large quantities of agent, and wherever agent emergency showers sre located,
floor draing will be installed. All drains which could possibly receive agent
will be provided with liquid seals (traps) and should be connected to a sump
or collection tank where liquid can be sampled for agent analysis and further
neutralized if agent is present. Wastes must be retained within the facility
sump until teste confirm that the agent has been completely neutralized by a
process that has been verified by laboratory analysis to reduce agent levels

6-3
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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 decontaminating agents, and equipment for applying them,
must be immediately available for routine decontamination procedures and emer-
gencies. Since most construction materiasls absorb agents to some extent,
decontamination must be prompt and thorough.

jJ. Lightning protection in accordance with chapter 8, AMC-R 385-100, is
required only on operating buildings, magazines, or igloos in which agent
filled items with explosive components are manufactured, filled, stored, or
otherwise processed.

k. The electrical system will be designed so that major pieces of equip-
ment can be energized/de-energized either directly or remotely. In any opera-
tion where a power failure would give rise to a hazardous situation, an auxi-
liary electrical power gource or a fail safe system will be used.

1. Construction materials such as wood or other porous materials that
absorb agent are difficult to decontaminate and should not be used in the con-
struction of buildings where agent is to be stored, handled, or processed.
Nonporous steel, glassbrick, or reinforced concrete are approved materials.
Stainless steel and enameled steel are good materials for doors, cabinets, and
furniture in agent areas. Existing facilities constructed of porous materials
may be used provided the porous materials are sealed with approved epoxy paint
such as Epiloid G and use of the facility 1s approved by AMC Field Safery
Activity, ATTN: AMX0S=-C. Wood or other porous materials may be used in tem-
porary structures, e.g., cubicles, etc., provided the porous materials are
sealed with epoxy paint, use of the temporary structure is approved by the
local commander, and decontamination and disposal plans are formulated.

m. When an agent facility is designed, the buildings and/or equipment
will be arranged according to the sequence of operations. Such an arrangement
will make it possible to keep handling of agents at a minimum and will minim-
ize the necessity for transferring of agents through non-agent areas. Based
upon the prevailing winds in the ares, the manufacturing buildings, opera-
tional areas, or storage areas will be located downwind from administrative
buildings, public highways, and inhabited buildings, insofar as practicable.

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

o. Eyevash fountains and safety showers must be readily accessible to all

work stations in operating buildings. Portable showers and eyewash equipment
should be provided in outside or remote operating areas.

6-4
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p. Air supply systems used to provide breathing and cooling air for air
supplied protective suits will be tested to ensure that they conform to or
exceed the requirements for grade D air as given in the commodity specifica-
tion, CGA Pam G-7.1, available from the Compressed Gas Association, Inc., 1235
Jefferson Davis Highway, Arlington, VA 22202. Air can be supplied by
compressed systems, motor-blower units, or compressed breathing air cylinders.

q. An audible aresa alarm should be installed to provide an immediate
warning to all personnel in the vicinity of the operational facility and
withion the 1 percent lethality distance based on the Maximum Credible Event
(MCE) (ch 11) in the event of a known or suspected agent release.

r. Agent work areas will be provided with an sppropriste ventilation sys-
tem to-—- :

(1) Collect and exhaust sgent vapors from the work ares.

(2) Provide mixing of air which is essential for wmonitoring work
areas with agent detection devices.

(3) Provide a negative pressure within the work area to eliminate
escape of agent vapors. :

‘Local exhaust ventilation is the most effective and preferred method of con-

trolling agent vapor; however, dilution ventilation may be required for
specific conditions where local exhsust ventilatioun is not practical. Iao gen-

eral ventilation airflowv should be from clean areas to areas of increasing
potential or actual contamination. Each filter bank comprising the ventila-
tion system will be provided with a means to measure differential pressure
across each bank of filters. Airflow gauges or alarms should be used to ver-

ify proper ventilation couditions. Regardless of the type of ventilation sys-

tem used, the design should be based on recommended practices published in the

latest edition of Industrial Ventilation, available from the American Confer-

ence of Governmental Industrial Hygienists, Committee on Industrial Ventila-
tion, P.0. Box 16153, Lansing, MI 4890l.

s. Gloveboxes used' for containment of agent vapors will provide the fol-
lowing: :

(1) Pressure within gloveboxes will be a mioimum of 1/4 inch of water
gauge below that of surrounding areas.

(2) Makeup air or inert gas should be allowed into the glovebox to
prevent stagnation and buildup of agent concentrations. The makeup sources
will be protected by filters, backflow dampers, or other means.

(3) Temporary openings into a glovebox (such as during glove replace-
ment) must maintain an inward flow of at least 90 linear fpm if agent is con-
tained in the glovebox. :
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(4) If a glovebox has large or permanent open areas, it should be
considered a ventilation hood and subject to criteria in paragraph 8-2b, this
regulation.

(5) 1If a toxic agent operation will involve pressurized vessels
vithin the glovebox, that glovebox will be capable of containing the maximum
credible pressure release from the vessels and will be leak-tested prior to
each operation. ' :

t. In the event explosives are present, sll spplicable safety rules for
haudling such items will be followed.

6-5. Criteria for contsinment of operations.

a. Operations involving filling of munitions, renovatiom, surveillance,
maintenance, and demilitarization of agent-filled munitions assembled with
explosive components may be inherently more hazardous than other operations.
Appropriate contsinment is necessary for the protection of the employees per-
forming such work and for the protection of other employees at the installa-
tion who are not associated with the work as well as the general public. Per-
sonnel responsible for planning, designing, and accomplishing the operations
must assure that adequate safety is provided by incorporating the appropriate
type of hazard contaimment. The various circumstances and facilities that may
be encountered at such operations prevent publication of specific detailed
containment requirements for each agent, each smmunition, and each operation.
Nevertheless the general principles of hazard containment are addressed in
this section and will be normally incorporated in operations such as manufac-
ture, disassembly, demilitarization, and disposal.

. be No containment is required for operations associated with storage
activities. Examples of such operations include shipping, storing, inventory,
receiving, rewarehousing, minor maintenance, surveilllance inspection, repair,
aud encapsulation. Minor wmaintenance of agent munitions is any function
involving preservation and packing which does not involve any internal com—
ponent. Emergency transfer in the event of agent leakage is also permitted
without containment. These activities normally present an acceptable degree of
safety except in the event of an agent leaker, and then the increased hazard
is only to those operating personnel in close proximity to the leaker. In the
event of a leaker, the use of personnel protective clothing and equipment is
mandatory to protect operating personnel during decontamination procedures,
repair, encapsulation, or sgent transfer from the leaking ammunition or con-
tainer. Operations requiring no contaioment when accomplished 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 screws and stake marks when positive stops are
provided to limit the drilling depth to preclude contact with the explosives
and prevent agent release.
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(c) Disassembly of armed or possible armed sammunition, except for

application of explosive ordnance disposal (EOD) render safe. procedures by,

trained EOD personnel.

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

- (e) Disassembly of explosive components from ammunition where
undue force 1is required to accomplish the dissssembly, f.e., tools used for
disassembly must not apply significantly greater leverage, torque, extraction,
or compression force than those required for the assembly. Undue force is any
force which could cause any deformation of the munition item (other than minor
surface deformation) or could reasonably be expected to cause any explosive
component of the explosive train to be damaged and/or initiated.

(2) Operations requiring vapor containment include--

(a) Machine tool operations, e.g., punching, drilling, or sawing
only for the purpose of removing agent from ammunition providing the equipment
is designed to preclude contact of its cutting tool with explosives.

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

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

(d) Other than normal surveillance inspections, removal of fuzes,
1ifting plugs, or other components which result in asccess 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 requirements outlined in paragraph 6-5c(l) above will be followed
or the agent will be removed (drill, drain, and detoxify) and the burster,
etc., destroyed by demolition methods.

(e) Cleaning and derusting burster wells by hand or with hand
operated powver tools.

(£) Opening containerized leaking munitions.
6-6. Leaking munitions and containers.

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 leaker or contaminated item is discovered during the monitoring opera-
tions, or in subsequent operations, the immediate arca will be evacuated.
Except for leaker removal and decontamination activities, re-entry into the
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area will not be permitted until appropriate corrective actions have been
accomplished, the ares monitored to asssure completion of decontsmination, and
the area certified to be below the PEL specified on paragraph 2-5a.

b. Upon discovery and confirmation of a leaking item, the crewv will exit
the magazine and notify the central countrol point. Prior to reemtry, cuffs of

the sleeves and legs on the M3 suit will be gageg. Steps will be taken to

reduce the levels of agent contasmination until such time as containerization
as specified by SB 742-1 can be accomplished.

6=7. Required chemical ssfety submissions.

sa. Site plans, hazard-zone calculations, and safety submissions for all
proposed lethal and incapacitating chemical agents and munitions operations
will be submitted through command channels to Director, AMC Field Safety
Activity, ATTN: AMX0S-SE, for review and approval or forwarding to Department
of Defense Explosive Safety Board (DDESB). Safety approval of site plans will
be obtained prior to the initiation of final design. Approval of final safety
submissions will be obtained prior to contractual obligation for comstruction
or the initiation of Army construction work. Site plsas for lethal chemical
demilitarization will be forwarded to the Office of the Program Manager for
Chemical Munitions (Demilitarization and Binary), ATTN: AMCPM-CM-S, Aberdeen
Proving Ground, MD 21010-5401, prior to being reviewed by AMC Field Safety
Activity. Routine surveillance operations conducted in accordance with SB
742-1 are excluded. .

b. Hazard-zone calculations (required for site plan approval) will be
based on a realistic MCE which -has a reasonable probability for occurring.
When explosive components are present, the MCE will be based on the maximum
credible effects given the detonation of the wost.disruptive explosive com-
ponent. _

c. Site plans, hazard-zone calculations, and safety submissions will be
prepared or formally endorsed by the installation safety director to assure
that appropriate safety standards 3nd necessary precautions are incorporated.

d. Submissions must coutain sufficient copies of enclosures so that two
coples reach AMC Field Safety Activity, ATTN: AMXOS5-SE. If the submission
involves an Military Comstruction, Army (MCA) project, three copies should be
received. Allov at least 45 days for normal processing end approval after
receipt at AMC Field Safety Activity, ATTN: AMXOS-SE. In order to facilitate
thorough review and obtain final approval the following minimum information

18 required:
(1) For site approval--

(a) A narrative giving sufficient information concerning the mis-
sion and function of the various components of the operation for reviewers to
have a general understanding of the project. Narrative will include an exact
definition of operations to be conducted. It should be noted that the site is
ouly approved for those operations 1listed and any other operations would

6-9




AMC-R 385-131

require an additional submission. This is necessary, as the maximum credible
event could change with changing operations, resulting in a different one-
percent lethality distance.

(b) Hazard-zone calculations prepared by the submitting installa-
tion clearly stating the MCE with all supporting assumptions and ratiomale and
containing one-percent lethality distances calculated in accordance with DDESB
Technical Paper Number 10. The use of the AMC Handbook for Chemical Hazard
Prediction and the aseveral available computer programs which are cousistent
with DDESB Technical Paper Number 10 should be used to facilitate calcula-
tions.

(¢c) Appropriately scaled drawings (1° = 400') showing the one~
percent lethality distance established by the hazard-zone calculations. Draw-
ings should also show information indicating explosive classes and limits of
neighboring explosive facilities and one~percent 1lethality distances for
neighborin chemical facilities.

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

(e) If building configurations such as the use of collective
filtering systems are used in determining the MCE, a general description of
the system and systems specifications will be furnished.

(f) Evacuation procedures for personnel located within the public
access exclusion distance (see ch 11l also).

(2) Por safety submission and final safety approval, all of the above
information required by remaining items in figure 5-1, AMC-R 385-100, and the
following additional information, as a minimum, 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 1line,
filter systems, mask area, level A protection areas, equipment testing and
approvals as appropriate (e.g., APE equipment safety approval by AMC Field
Safety Activity), communications systems, ventilation systems, and specifica-
tions, wind speed indicators, command post, TV monitors, security guards,
fencing, and other items as appropriate. Information previously submitted
vith a site plan need not be resubmitted unless changed, however, the source
of the information be explicitly referenced.

6-8. Equipment and 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 a permanent marking system that cannot be removed through
further use in agent operations, decontamination, or maintenance. Storage of
such items should be segregated from items that have not been used in agent
operations. Marking is not required for 1laboratory tools, equipment,
glassware, etc., unless contaminated with agent. Contaminated laboratory
equipment will remain marked until thoroughly decontaminated.
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b. Records will be maintsined 1listing all equipment that has been
involved in agent operations and is being placed in standby status, removed
and saved for future operations, or being converted to use in non-agent opera-
tions. Records need not be maintained for laboratory equipment unless contam-
inated with agent. Such records will identify the contaminating agent, the
decontamination process used, and the methods and results of analysis used to
confirm the decontamination process. This equipment will continue to be con-
trolled until decontaminsted, as described in paragraphs 5-1c(1)(b) and (c),
this regulation.

¢. Small items of equipment such as instrumentation, which have been
internally contaminated, will be disassembled and necessary work performed in
a negative pressure enclosure, i.e., hood or glove box whenever maintenance is
required. M8 alarm does not require negative ventilation wvhen working on the
interior components. This item incorporates features within i{ts design to
preclude interior contamination.

6-9. Special operational provisions for emergency preparedness.

8. A central control point that is informed of all operations with agent
will be established for coordination of emergeancies. This control point is
not required to be the center for chemical accident/incident control; however,
the center may be used when it is more advantageous to the installation.

b. The work area will be clearly defined and access limited to only
authorized personnel who have received appropriate safety training or are
accompanied by someone who has been trained.

c. Work not necessary to the operations will not be pe.rfomed in the
areas of agent operations. Laboratories may have areas set sside for non-
agent operations.

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

e. Telephones, radios, or other means of communication for advising the
operational control point of emergencies must be available at the work sites.
Radios must be approved by local safety offices before they are used in opera-
tions involving explosives with electric firing or detonating devices.

f. Decontamination and first-aid equipment will be positioned at all
agent operating sites. It is not necessary to man this 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 operations, each crew will have one individual designated as
the safety person to perform such duties to assure that the above equipment is
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available and properly positioned, monitor communications equipment, assist
personnel in donaning protective clothing, and check 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 winimum 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
immediate 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 which suspect exposures can be reported.

j. Workers will report any illness to the supervisor prior to start of
daily 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 may result in personnel injury must be reported
to supervisory personnel immediately after necessary emergency actiomn 1is
taken. Personnel with possible agent exposures will report for medical
evaluation as soon as possible. All personnel involved in such a situation
will have a cholinesterase level drawn that day prior to release from duty.

6~10. Pre-operational safety survey. Where site plans/safety submissions are
required by paragraphs 5-1 and 5-27, AMC-R 385-100, s pre-operational safety
survey of proposed or renewed chemical agent/munitions operations will be con--
ducted by AMC Field Safety Activity, ATIN: AMXOS-C or delegated to the major
subordinate command responsible for the operation. The survey will assure, as
a uminimum, that all provisions of the site plan/safety submission and AMC
regulations are complied with and operator proficiency is demounstrated by per-
formance of selected SOPs. Notificationm of proposed dates for pre-operational
safety survey will reach AMXOS-C at least two weeks prior to requested date of

survey.
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CHAPTER 7

Personnel Protective Practices

7-1. Checking of safety equipment. The supervisor will be responsible for
ensuring that safety equipment is checked and ready for use. Users will
inspect the equipment before each use in accordance with appropriate regula-

tions.

7-2. Training of personnel.

a. Supervisors are responsible for ensuring that the training outlined in
this regulation is accomplished. Safety and medical personnel -will provide
technical assistance, approve, in writing, programs of instruction and lesson
plans, and monitor selected training sessions. Additional training require-
ments are contained in AMC-R 350-4 “Training and Certification Program for
Operating Personnel Involved in Conventional and/or Toxic Cheamical Ammunition

Operations.”

b. Prior to being assigned to the operations, as a minimum, personnel
will be trained and will demonstrate proficiency in—

(1)” Operating procedures to include safety requirements.
(2) Recognizing hazards involved in the operation.
63) Recognizing signs and symptoms of agent exposure.
(4) Administering first aid and self aid.
(5) Personnel decontaminating procedures.
(6) The execution of emergency procedures.

c. An on-going program of instructibn will include--

(1) Techniques of wearing, adjusting, inspecting, and caring for per-
sonal protective masks and clothing.

(2) Use of first aid equipament.
(3) Recognition of signs and symptoms of agent exposure.

(4) Cardiopulmonary resuscitation (CPR), first aid, and self aid.

(5) Emergency procedures.

(6) Decontamination procedures.
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d. Refresher instruction will be repeated at least annually. The physi-
cian in charge of the medical treatment facility will review and approve the
content of first aid and CPR training and the persoannel who will conduct the
training. . .

e. The use of dry runs of operational and emergency procedures 1is
encouraged.

f. In addition to the sbove training, fire protection personnel will also
be made familiar with fire, explosion, and reactivity hazard data,
physical/chemical data, emergency disposal procedures, etc. i

7-3. Safeguarding of personnel. The following precautionary measures will be
observed by personnel who work in contaminated, suspected contaminated areas,
or where handling or contact with agent-filled items is involved (for labora-
tories see ch 8): :

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

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

¢. Each worker will shower thoroughly with special attention given to
hair, face, neck, and hands, using plenty of soap before leaving at the end of
the work 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: AMX0S-C. These locations will be in an ares 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, drioking, chewing, and smoking may occur will be specified in the opera-
tions SOP.

e. Supplies of decontaminating solution and emergency showers for person-
nel decontamination 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 made by the supervisor or his
designee.

g+ Personnel who have been in areas of possible GB or VX exposure (nor-
mally personnel downwind of an agent release or personnel who were in areas of
known agent contamination) will remain at the installation for at least 30
minutes after leaving the area. They will then be inspected for signs of
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agent exposure, such as pinpoint pupils, and questioned for agent-related

symptoms by the supervisor or his designated representative before departing
the installation.

7-4. Medical examinstion. Preplacement, periodic, and termination physical
examinations will be performed on all employees assigned to agent operatious.
The scope of examination, frequency of periodic re—exams and retention of phy-
sical examination records will follow the guidance 1issued by the USA Health
Services Command and AMC Surgeon. Personnel who have physical couditiouns or
diseases that would be aggravated by exposure ta agent or that could be unduly
hazardous to themselves or others will not be employed in agent operations.

7-5. Key medical personuel.

a. The AMC installation commander will assure appropriate Army Medical
Department Activity (MEDDAC)/Medical Center (MEDCEN) Commander provides for
medical support to chemical agent operations. Key medical personnel, military
or civilian, who have not received specialized training in the treatment of
agent casualties and in the development of asppropriate occupational health
support programs will be provided with such training prior to or as soon as
possible after their arrival for duty. Installation commanders will coordi-
nate the scheduling of this training with the supporting MEDDAC Commander.

b. The 1installation commander will advise the supporting installation
medical authority of any new, unusual, or particularly hazardous activities
vhich may require preliminary planning for support. Two to three weeks lead
time should be given to assure availability of support.

¢c. When medical support is provided by non-MEDDAC personnel, the support
will be reviewed by the AMC Surgeon for adequacy.

7-6. Eaergency response equipment.

a. The following emergency response equipment and supplies will be
immediately available at any site or facility where operations are conducted
that iovolve agent items. Trained personnel will also be available to use

this equipment.
(1). A government vehicle to serve as an asmbulance.
(2) A communication system to cﬁnnon aid.
(3) Appropriaste decontaminating naterins in sufficient quantities.
(4) Clean water for personnel decontaminating purposes.

(5) Pirst aid equipment and supplies (to include dark or opaque gog-
gles for mustard operations).

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

b. Injectors must not be stored in the proximity of organic solvents,
even when sealed in polyethylene bags, ss the vapors can cause the auto-
injector to malfunction. Also the injectors must be protected from freezing
because the injector may not functiom p'x:operly vhile frozen.

cs The physician in charge of edch clinic in support of the cheaical
surety mission may elect to provide each individual employee with only one
MARK I kit with two additional atropine; injectors.

d. The following additional equipment as 2 minimum will be available for
use in case of an emergency. Quantities will be sufficient for the operation
being performed as determined by local medical personnel.

(1) Fresh water for flushing eyes.
(2) Five percent sodium hypochlorite solution (commercial blench)".
(3) Cloth, sponges, or gauze. |
(4) Additional MK I kits for Nerve Agent operations.
7-7. BEmergency medical i.dontiﬁeation. |

2. Individuals (employed by installations assigned an agent ni.u:lon) who
may be exposed during the performance of operations involving agents will be
furnished a medical alert card. A medical alert identification bracelet may
be furnished to employees upon request by the employee or as determined to be
required by the installation medical officer.

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

c. The identification bracelet, if furnished, and card will show the fol-
lowing information: “FOR EMERGENCY MEDICAL INFORMATION CALL (INSTALLATION MED-
ICAL OFFICER TELEPHONE NUMBER). U.S. GOVERNMENT SERIAL NO. (PERSONNEL IDEN-
TIFICATION NUMBER). This person works with and may have been exposed to (type
of agents by physiological action). Other special medical characteristico
(1ist of allergies, special conditions, etc).”

d. Local procurement of emergency medical identification 13 authorized
under provisions outlined in AR 385-32.

e. A system will be established at each installation assigned an agent

mission to ensure appropriate response during nonduty hours for emergency med-
ical information, advice, or assistance.

7-4
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7-8. First aid procedures.

8+ General. Although a prime consideratiou in first aid for an indivi-
dual who has been exposed to vesicant (mustard) agent is immediate removal to
ao uncontaminated area, the risk of leaving liquid vesicant in the eye is so
much greater than the risk of exposure to vesicant vapors during the short
period of decontamination, that eye decontamination must be done despite the
presence of vapor. Persounnel exposed to nerve agents face two considerations
in firet aid. Exposure to GB poses primarily an immediate vapor hazard and
individuals will be removed immediately to an uncontaminated area. VX is more
of a percutaneous hazard and primary consideration will be given to removal of
the liquid agent from the skin before removal to an uncontaminated area or
atmosphere. During handling and decontamination of casualty cases, personnel
will give consideration to their own safety, take necessary precautions, and
wear prescribed protective clothing and equipment to avoid becoming exposed to
agent. :

b. Mustard Exposure.

(1) Eye and mucous membrane contamination. Speed in decontaminating
the eyes is absolutely essential. The procedure is very effective for mustard
in the first few seconds after exposure but is of very 1little value in
preventing eye damage if the decontsmination is delayed for one or two minutes
after exposure. Remove person from the liquid source, flush the eyes immedi-
ately with water by tilting the head to the side, pulling the eyelids apart
with the fingers and pouring water slowly into the eyes. Do not cover eyes
wvith bandages but, if unecessary, protect eyes by means of dark or opaque gog-
gles. Transfer the patient to the medical fscility.

(2) Skin contamination. Remove person from agent gource immediately.

" Flush skin and clothes with 5 percent sodium hypochlorite solution within onme

minute. Cut and remove contaminated clothing, flush contaminated skin area
again with 5 percent sodium hypochlorite solution, then wash contaminated skin
area with sosp and water. I1f shower facilities are availsble, wash thoroughly
and transfer to medical facility. (If thickened agent is involved, remove by
scraping with something dull such as s plasterer's trowel.)

c.. HNerve Agent Exposure. After removal from the contaminated area, the
casualty will be decontaminated by washing the contaminated aress with commer-
cial 1liquid household bleach (nominal 5 percent solution hypochlorite) and
flushing with clean water. Mask will be left on the victim until decontamina-
tion has been completed unless it has been determined that areas of the face
were contaminated and the mask must be removed to facilitate decontamination.
After decontamination, the countaminated clothing will be removed and skin con-
tamination washed away. If possible, decontamination will be completed before
the casualty is taken to the aid statiou or wmedical facility. Due to rapid
effects of nerve agents, it is extremely important that decontamination of
personnel not be delayed by attempting to blot off excessive agent prior to
decontamination with sodium hypochlorite. Care must be taken when decontam-
inating facial areas to avoid getting hypochlorite into the eyes or wouth.
Ouly clear water will be used when flushing the eyes or mouth. Skin surfaces
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contaminated with bleach should be thoroughly flushed with water to prevent
skin irritation from the bleach.

d. An individual who has received a known agent exposuié o; who exhibits
definite signs or symptoms of agent exposure will be given an intramuscular
injection immediately with MK I kit auto-injectors.

(1) Some of the early symptoms of a vapor exposure may be rhinorrhes
(runny nose) and/or tightness in the chest with shortness of breath (bronchial
constriction).

(2) Some of the early symptoms of percutaneous exposure may be local
muscular twitching or sweating at the area of exposure followed by nausea or
voaiting. :

(3) Although miosis (pinpointing of the pupils) may be an early sign
of agent exposure, an injection will not be administered when miosis is the
only sign present. Instead, the individual will be taken immediately to the
medical treatment facility for observation.

(4) 1Injections using the MARK I kit injectors (or atropine only if
directed by the local physician) may be repeated at 5 to 20 minute intervals
if signs and symptoms are progressing until three series of injections have
been administered. No more injections will be given unless directed by medi-
cal personnel. In addition, a record will maintained of all injections given.

(5) Administer, in rapid succession, all three Mark I Kit injectors
(or stropine if directed by the local physician) in the case of severe signs
of agent exposure.

e. If indicated, CPR should be started immediately. Mouth-to-mouth
resuscitation should be used vhen approved mask-bag or oxygen delivery systems
are not available. Do not use mouth-to-mouth resuscitstion when facial con-
tamination exists. '
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Laboratory Safety

8-1. General.

a. Agent operations and storage which are accomplished in a 1laboratory,
as defined in paragraph 1-3h, are subject to the provisions in this chapter.
Other provisions of this regulation apply ounly where referenced herein.

b. The requirements of chapters 1, 2, 10, and 11 apply to agent labora-
tories in their entirety. Requirements in paragraphs 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 laboratories. :

Ce Within a laboratory, containment of agent 1liquid and vapors is
required at all times. When agent must be removed from the containment pro-
vided by the laboratory engineering controls, the following restrictions

apply:

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

(a) A double containment system.
(b) A single containment system with a protective wask worn.

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

d. A single containment system must totally contain agent 1liquid and
vapor. Examples include glass bottles sesled with gaskets or parafilm tape,
syringes with needle caps, septum bottles, sealed ampoules, and capped liquid
impingers (bubblers).

e. A double containment system must provide total primary containment as
above and, in the event of leakage or breakage of the primary containment,
must totally contain agent 1liquid and substantislly contain agent vapors.
Examples of secondary containment include, but are not limited to, metal caus
with friction fit lide containing absorbent material and sealed syringe car-
riers.

f. Operations requiring removal of agent from laboratory engineering con-
trols without compliance with paragraph 8-1c are not considered laboratory
operations and are subject to the remaining controls contained in this regula-
tion.

g+ Unattended overnight storage of agents will be in ventilatiom hoods or
gloveboxes and requires double containment of agent. For operations in which
the disassembly of equipment would result in increased hazards, (e.g. agent
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generators and Q-testers) the double containment requirement 1is adviiory

requiring local waiver.

h. Bubbler analyses may be conducted outside of a ventilation hood pro-~
vided the samples were taken from an area where significant contamination 1is
not expected. Samples which were taken from areas with known or expected
positive contamination (according to results of gross indicators such as
blueband tubes or M256 detector kit) will be analyzed in a hood or glovebox
and will be transported in double containment.

i.. Nonrelated operations involving more than one agent should not be per-
formed concurrently in the same room unless agents are separated by engineer-
ing controls, i.e., separate fume hoods.

j. Good housekeeping will be maintained.

k. SOPs for hazardous operations should contain a daily checklist to be
used at the beginning of each day's operation to assure presence or function
of first-aid supplies, decontamination materials, ventilation systems, warning
signs/labels, uncluttered work area, protective clothing, etc.

8~2. Diluted Chemical Agent.

a. Operations which involve GB, VX, or mustard diluted to the drinking
water standards in TB MED 577 are not subject to the provisions of this regu-
lation. Local restrictions should be implemented as necessary.

b. For storage or operations involving dilute solutions of agent as
defined in paragraph 1-3g the following may be applied:

(1) Dilute solutions may be stored in single containment within a
refrigerator or freezer. The refrigerator or freezer will have a high tem—
perature alarm to warn of malfunction and will meet appropriate electrical
requirements for flammable materials 1if used.

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

8-3. Ventilation.

a. Genersl.

(1) Laboratories will be equipped with either laboratory-type venti-
lation hoods or gloveboxes to provide the engineering control necessary to
contain agent during operations. Hood and glovebox materials should be agent
resistant and easy to decontaminate. Hoods and gloveboxes will be provided
vith catch trays and basins of suitable size for agent operations.

(2) Ventilation systems will be designed so that air flow is away
from the operator and toward the potential source of agent. Air pressure
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within the laboratory will be maintained below that of surrounding areas and
entry corridor.

(3) A record noting filter replacement dates for each air filtering
system will be maintained. Ventilation requirements in paragraphs 6-4a and

6-4r apply to ventilation systems in laboratories.

(4) A scheduled preventive maintenance program should be established

“to provide continued assurance of adequate ventilation performance.

(5) Ventilation exhaust will not be recirculated or used is makeup
air for areas occupied by unprotected personnel. Makeup afr diffusers will
not be located so as to cause tutbq}ence at the laboratory hood face.

(6) Ventilation hoods or gloveboxes used for overnight storage of
agent should not be used for any agent operation except transfers from storage
and related dilutions unless only 100 ml or less of a single category of agent
(i.e., nerve agents versus vesicant agents) is stored therein. Charged agent
generators may be used in the same hood in which they are stored if no other
agent 1is stored in that hood.

(7) where ventilation is a sole or prime method of personnel protec-
tion, back-up emergency power (asutomatic start generator) or other fail-gafe
systems should be installed to prevent exposure in the event of an unplanned
power outage.

b. Laborstory hood.

(1) A laboratory hood in which agent operations are conducted will
provide an average face velocity of 100 +/- 10 linear feet per minute (lfpm)
through the working opening. A traverse of one measurement per square foot
(approximately) should be used to compute the average face velocity. No read-
ing may deviate from the average face velocity by more than 20 percent. Meas-
urements will be made every three to six months or when system has undergone
major repairs. Sash stops should be used so that measurements can be taken at
the full-open position. Hoods used only for the storage of double-countained
agents (no operations) are not subject to upper limits on air flow when the
hood sash 1s 1lowered and locked for security. Existing laboratory hoods
designed and approved at 150 +/- 30 lfpm may continue to be used until they
can be wmodified to the above criteria provided containment is verified by
saoke tests.

(2) PFor ventilation hood exhaust systems, which contain filters that
have been used for agent operations and the working area of the hood no longer
contains agent or agent contaminated material, the ventilation system must
aaintain an inward airflow through the hood as verified by smoke tests or
other visual means. The above minimum face velocities, however, are not
required. If the filter system is isolated from the hood (i.e., back flow
dampers, blind flanges, etc.), this paragraph does not apply.
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(3) The design exhaust volume of the hood should provide excess 151-
tial capacity.

(4) New hood installations should make maximum use of proven techno-
logies such as by-pass construction, untempered supplied air, multiple baf-
fles, and other enhancements to provide optimal containment. Guidelines are
coutained in United States Army Environmental Hygiene Agency (USAEHA) Techni-
cal Guide #30, Guidelines on Design of Chemical Laboratory Hoods, November
1978.

(5) Effluent air from laboratory hood systems must not contain con-
centrations of agent in excess of permissible concentration as stated in para-
graph 2-5b and ¢ considering appropriate dilutfou factors from the discharge
location to the location of persounel access. If the quantity of agent being
used or the type of operation is such that this amount may be discharged into
the atmosphere, 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 alarm device which will give a warning should the ventilation system fail
becasuse of power failure, mechanical malfunction, or if the average face velo-
city falls below 90 linear fpm. For new construction, hoods will be provided
with both visible and audible alarm devices. Visible alarms will be located
so that they can be readily seen by personnel while working at the exhaust
hood. Por storage hoods, the visual alarm should be visible from outside the
room containing the hood. Alarme should be periodically function-tested, but
a8 a minimum not exceed six months.

(7) Each laboratory room will have a means of assessing approximate

hood face velocity prior to beginning operations each day. A hanging vane

velometer is considered sufficiently accurate.

(8) No agent or agent contaminated equipment located inside a venti-
lation hood will be allowed within 20 centimeters of the hood face. This zone
should be designated by paint or tape.

¢. Glovebox requirements for the laboratory will be consistent with those
in paragraph 6-4s, this regulation.

8~4. Agent monitoring.

8. A detection capability with a sensitivity equal to or better than the
IDLH (para 2-5a (5)) must be maintained within the laboratory or readily

available outaide the laboratory.

b. During the first five days of new agent operations, monitoring at the
PEL will be conducted to verify the adequacy of engineering controls. Remoni-
toring will be conducted for one opersting day quarterly following significant
changes in the operation or following any significant damage or repairs to the

8~4
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ventilation system. If the ounly change in the operation is to an agent of
lower volatility, remonitoring is not required.

c. First entry.

(1) The following conditions require that first entry monitoring,
protective clothing, and decontamination procedures, in accordance with
chapters 3, 4, and 5 respectively, be accomplished. Unmasked personnel may
not re—enter until airborne contamination is verified to be below the permis-
sible exposure limit specified in paragraph 2-5:

(a) Agent spill outside of containment.

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

(¢) Ventilation failure of hood with uncontained agent.

(d) Ventilation failure of a hood containing any agent and last~
ing longer than 24 hours. . : : -

(2) Por the following conditions, first entry will be conducted with
a gross-level detector while wearing level E protection with mask worn. If
positive results are obtained, paragraph 8-4c(l) will apply. A protective

‘mask will be worn until ventilation has been restored for at least 30 ainutes:

(a) During a loss of ventilation in a hood with single or double
contained agent not exceeding 24 hours.

(b) PFollowing loss of ventilation in a hood with gingle or double
contained agent (less than 24 hrs) if ventilation has not been restored for at
least 30 minutes. .

(c) Pollowing restoration of ventilation (for' at least 30
minutes) in a hood containing single contained agent provided the ventilation
loss did not exceed 24 hours.

(3) Por the following couditions, entry in level E or F with visual
observation for tampering, leakage, or ventilation failure is acceptable:

(a) Normal entry with no apparent problems.

(b) Following restoration of ventilation (for at least 30
minutes) in a hood containing only double contained agent provided the venti-
lation loss did not exceed 24 hours.

d. Prior to removal from engineering controls, agent containers will be

thoroughly decontaminated externally and sampled for surface contamination
with M8 paper.
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e. When setting up alarms, gas chromatographs, or other agent monitoring
equipment, whether for protective wonitoring or process/experiment monitoring,
it is necessary to ensure that the sampling device does not draw air out of a
potentially contaminated location and exhaust it outside of engineering con-
trols. Many sampling devices have sample line regulators or sample transport
pumps that cause more sample volume that is required to be delivered to the
monitoring device. This excess, which is then by-passed or exhausted, must
remain within engineering controls. Where sample 1lines countaining agent
extend outside engineering controls, double-walled lines or equivalent redun-~
dancy will be used.

f. The provision of paragraphs 3-1, 3-2, 3-3, 3-4, and 3-7 also apply.
8-5. Protective clothing and equipaent.

a. Approved protective masks will be issued to all personnel who are rou-
tinely assigned to agent operations. Training in the use of the masks will be
provided. A properly fitted mask with instruction in {ts 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 mask must be .

readily available to each individual in the room in which agent is being used
or stored. '

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

¢. Protective gloves worn 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 also be used.

d. Surgical gloves may be used (without testing) only {f the total quan-
tity of agent accessible is less than 1 milliliter; a time liamit of 5 minutes
from the beginning of access to uncontained agent is established; an indivi-
dual wearing approved gloves (nonsurgical) is dedicated to watch and to pro-
vide immediate emergency response for spills, accidents, or agent contact with
gloves; and the Chief, 1local safety office certifies that other approved
gloves should not be used. Users of surgical gloves must also avoid sources
of ignition.

e. The wearing of protective gloves is intended to preclude any contact
of skin with agent. No glove may be used that will not preclude such contact
in the event of an actual spill. 1In addition, the glove must provide reason-
able protection against unrecognized contamination.
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‘For types of gloves for which use is authorized, the following procedures are

considered reasonable:
(1) Standard gloves (M3, M4, and gloveset gloves).

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

(b) 1f liquid agent contamination occurs, decontaminate immedi-
ately and continue operation. Upon completion, decontaminate again, remove
gloves, place in plastic bag, and remove from hood. Treat as decontaminated
(X) clothing until the gloves have been monitored and laundered im accordance
with chapter 4 unless contamination 1is major, in which case they should be

disposed of.

(¢) If no known liquid contamination occurs, the gloves may be
decontaminated, removed, and left inside 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 set aside for later monitoring

and laundering.
(2) Noustaundard gloves.

(a) Prohibit operations with high probability of liquid coatami-
nation of the gloves. Use time will be measured as elapsed clock time from
initial access to potential countamination.

(b) Restrict the use and duration as required by the type of
acceptance testing performed.

(¢) 1If 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 as contaminated waste. Wash

hands promptly and thoroughly with soap and water.

(d) 1If no known liquid contamination occurs, the gloves may be
decontaminated . and reused as in paragraph 8-5e(l)(c) above, except nonbutyl
gloves will be destroyed (in accordance with ch 4) instead of laundered.
Mutilation or other mesns to prevent reuse of gloves to be destroyed is recom-

mended if they are not bagged immediately.

f. All personnel handling agent containers will wear, as 8 minimum, level
E protective clothing with gloves. Supervisors/visitors may wear level F.
Protective gloves will be worn by all personnel accessing agent operating
areas (e.g., hoods) wherever agent is present in the hood.
(1) Ungloved entry is permitted under the following conditions:

(a) Agent has not been placed within hood confines.
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(b) Decontamination status, at least 3X, for hood is known.

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

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

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

(b) Gloves are not potentially contaminated as a result of exper-
imental procedures being conducted.

(c) If no known liquid contamination occurs, the gloves may be
decontaminated, removed, and left inside 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 set aside for later monitoring
and laundering.

8~6. Facility requirements

a. All entrances to laboratory rooms in which agent is present will be
posted with signs warning personnel of the presence and type of agent within
the room and any special entrance requirements.

b. Floors, work surfaces, and walls will have surfaces that resist agent
absorption and can be readily decontaminated. Flooring should be coved six
inches onto all wall surfaces.

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

d. Euntry to laboratory will be restricted to authorized persomnel. This
restriction can be indicated by signs or enforced by locks. The laboratory or
individual rooms or storage/work hoods containing agent must be capable of
being locked during nonwork periods and will be locked when unoccupied. All
methods employed for locking systems should be consistent with the life safety
code requirements for hazardous areas and appropriate security measures.

e. Where in-line canister-type filters are utilized for filtering
effluents from laboratory apparatus, a filter-use record will be maintained,
noting the date or conditions when replacement is due.

f. Means of egress must be continuously maintained free of all obstruc-
tions or impediments to allow full instant use in case of a fire, agent
release, or other emergency. Means of egress must not exit into an area of
greater hazard. For new construction, one means of egress must be directly to

the outside or to a safe area (outside no-effects distances). See paragraph

11-9 for dosage at which this distance is to be calculated.
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g Compressed gas cylinders which are not necessary for current labora-
tory requirements will be stored in a safely arranged location outside the
laboratory.

h. Facilities will be available for washing hands and arms prior to leav-
ing the agent area.

i. Permanent office equipment facilities (including desks) should not be
maintained within an agent laboratory room. Desks for note-taking, logs, or
record~keeping are acceptable if directly related to the agent operations in
that laboratory.

j. Check-valves, vacuum breakers, charcoal filters, and similar means
should be used to avoid inadvertent transfer of agents to uncontaminated areas
and equipment.

8-7. Personnel practices.

8. All agents will be stored in a restricted laboratory, locked hood, or
other facility to which access can be positively coutrolled.

b. Prior to assignment to such work, personnel who will work with ageats
will be trained in the use and handling of toxic agents; in the doaning, wear-
ing, and doffing of protective clothing; in the use of decontaminating materi-
sls; and 1in procedures to be followed in the event of a spill or exposure.
Key laboratory personnel should be given standardized laboratory analytical
procedures training conducted by United States Army Defense Ammunition Center
and School (USADACS).

¢. When conducting agent activities, only personnel necessary to the
operation will be permitted in the laboratory work area; however, a minimum of
two qualified persons will be present in accordance with the two-person con-
cept of AR 50-6. -

d. The installation fire~fighting personnel and the security force will
be notified of the presence and type of agent and room in which it is located.

e. Storage compatibility group standards (AMC-R 385-100) do not apply to
research, development, test, and evaluation (RDT & E) stocks of ome liter or
less. A reasonsble effort should be made to group agents of like physiologi-
cal effects together but generation of additional storage locations is not
required to accomplish this.

f. Mechanical pipetting aids will be used for all pipetting of agents or
agent solutions.

g. The storage or consuaption of food or beverages; the storage or appli-
cation of cosmetics; the smoking or storage of smoking materials, tobacco
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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 room in accordance with paragraph 7-6.

i. Each inner container and the outer container of chemical agents and
agent candidates will be labeled with its agent and/or code name to properly
identify the contents. The label will have a red border and will have dimen-
sions at least 4.5 by 5.5 inches when container 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 informationm:

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

(2) The original issue quantity of agent in the container stated in
metric terms and the concentration if diluted. This quantity should be
updated as required vhen a formal inventory i1s conducted.

(3) The operating activity responsible for storage and the numbers of
the building and room vhere the materisl is stored. _ o

(b) The name and telephone number of the custodien of the material. i
(5) The date when the material was first placed in storage.

(6) Special instructions or notes regarding use or removal of the
contents.

(7) Some method of identification of the person who prepared the
solution or agent quantity.

Those inner containers too small for complete information as above must have
name or code name of agent clearly marked and may refer to remainder of infor-
mation by locally determined systenm.

8-8. Decontsmination. .

a. A supply of decontaminating material appropriate and adequate for the
type and quantity of agent present and equipment for its use, if required,
vill be immediately available in the laboratory.

b. Detoxification of agent in a laboratory hood or glovebox is limited to
a maximum of 50 grams of agent (neat or in solution) at sny one time unless
approval for s greater amount is given in the site plan/safety submission.
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¢. The amount of contamination received by an article is a functionm of
its absorption characteristic, the presence of liquid or vapor 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 that has remained in the hood for

oune .ueek or longer or has been exposed to significant vapor contamination
should be considered potentially contaminated and treated as in paragraph 8-

8c(1) 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 residusl cootamination, after
detoxification of agent, 13 not necessary if the agent is known to be in solu~

tion, appropriate decontaminants 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 solutions which meet these criteria may be considered as XXX
and need not be stored in an. approved hood. Small quantities of laboratory
vaste (gloves, paper towels, glassware, etc.) that have been submerged in and
thoroughly wetted with appropriate decontaminant for at least 24 hours may
also be treated gs XXX if not removed from the decontaminsant. _

e. Laboratory animals 1njected-wi:h 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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Storage

9-1. Storage requirements.

a. Standing operating procedures implementing the requirements of this
regulation will be established locally and approved in accordance with AMC-R
385-1 and AMC-R 385-100. Emphasis is to be given to the following storage
philosophy:

(1) Agent-filled munitions containing explosives will be stored in
igloo~type magazines.

(2) Except for mustard-filled ton containers, agent-filled munitions
that do not contain explosives will be stored in igloos or other approved
storage structures specifically approved by HQ AMC. Mustard-filled ton con-
tainers may be stored outdoors.

(3) Magazines or structures used for the storage of agent-filled
items or containers will be in & specifically designated area.

: (4) Structures used for the storage of agent-filled items will have
floors and floor surfacing which can be decontaaminated. Bulk agent containers
stored outdoors will be placed on steel dunnage (wood dunnage may be used as a
temporary measure), positioned over crushed stone, gravel, or porous earth
surfaces to minimize atmospheric contamination in event of leakage. Sites
should be selected that are not in proximity to surface water sources and
vhich are not located over underground water sources that could become contam—
inated. Direct drainage to a body of water is prohibited. Provision will
also be made to assure compliance with applicable water pollution regulations.

(5) Ton containers of bulk agents will be stored in a horizontal
position with the container oriented so that the valves are in vertical align-
ment. (Due to impurities in mustard agent that tend to clog eduction tubes,
containers of H will be oriented so that the valves are in horizontal align-
ment.) -

(6) It is undesirsble to have security forces patrolling with masks
donned; therefore, agent storage areas (excluding igloo areas) should be
checked by first entry monitoring procedures so that patrols msy be conducted
without masks being worn. In the event it is necessary for security forces to
patrol within a toxic storage area (excluding igloo storage areas), and the
area has not been checked by first entry monitoring procedures within the pre-
vious 24 hours to verify that the area is clear, security forces will wear
appropriate protective masks while conducting their patrol. Controls must be
established to assure security personnel are notified 1if monitoring of the
area has not be accomplished within 24 hours prior to patrolling.
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(7) The ends of ton containers should be kept painted and free from
rust to enhance the visual detection of agent leakage at the valves and plugs.
Mustard, GB, and VX agents have a solvent action on most paints which cause
peeling, dissolution, blistering, and discoloring in the vicinity of the leak-
age. To facilitate inspection for leakage, shipping bonnets will not be
installed on ton containers in storage.

(8) Stacks, groups, or areas of outdoor storage are not quantity lim-
ited.

(9) Outdoor storage areas within the chemical area should be
separated from magazines or areas containing explosives components by the
appropriate minimum magazine distance based on the quantities of explosives.

(10) Munitions or storage containers having different agent fills
must be stored separately from each other.

b. Only the minimum number of personnel (but not less than two people),
consistent with safe and efficient operations, will be permitted at the opera-
tional site. The following rules will be observed:

(1) Work performed in magazines and storage areas will be the types
permitted in chapter 18, Storage of Explosives and Ammunition, AMC-R 385-100.
Prior to start of operations, monitoring will be accomplished in accordance
with the requirements of chapter 3.

(2) Leaking munitions and containers will be handled only by author-.
ized personnel who have been ingtructed and are qualifted in the appropriate
procedures to be used.

(3) Leaking munitions will be encapsulated in specially provided con-
tainers until final disposition is accomplished. At those installations where
magazine space within the chemical area is available, the encapsulated leaker
will be stored in a separate magazine. When a separate magazine is not avail-
able within the chemical area, the encapsulated leaker should be appropriately
identified and retained in the same msgazine with similar serviceable muni-
tions, but separated to the greatest extent possible, and a waiver request to
provisions of paragraph 11-4b and Table 19-2 of AMC-R 385-100 be submitted to

. AMC safety. Encapsulated munitions will not be opened within a magazine in

which other serviceable munitions are stored.

(4) Material contaminated with chemical agent may be transported from
one location to another. The material must be encapsulated so that the concen-
tration of agent on the outside of the encapsulating material does not exceed
those in paragraph 2-5a.
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¢+ Chemical Hazard Symbols as described in chapter 11, AMC-R 385-100,
will be used to identify areas designated for the storage of agents. Posting
of hazard markers will comply with the following:

(1) When 8 magazine areas 1a.used exclusively for storing only one
type of chemical agent or agent-filled munition, the eantrance to the storage
area may be identified with hazard symbols indicating the type of ageunt stored
in lieu of posting hazard symbols on each magazine or gtorage pad.

(2) VWhen an entire rov of magazines or storage pads within s storage
area 1s used exclusively for storing only one type of chemical agent or
agent-filled munition, access road entrances servicing that row of magszines
or pads may be posted with hazard symbols identifying the chemical agent
stored in lieu of posting hazard symbols on each magazine or storage pad.

(3) When a magazine  area or outdoor site is used for storing dif-
ferent types of chemical agents or agent-filled munitions, each magazine or
storage pad will be posted with a hszard symbol to ptoperly identify the chem-
ical agent stored.

(4) PFacilities used for agent manufacturing, f£illing, processing,
etc., will be identified by posting the appropriate agent hazard symbols st
entrances into the area and on each separate building when more than one
building is involved.

(5) Where topography and/or vegetation would prevent personnel from
seeing a chemical hazard marker until arrival at a storage site, s master list
will be maintained which indicates igloo locstion, fire division symbol, and
chemical agent type, if applicable. This 1list will be kept current and avail-
able to emergency forces, e.g., guard forces, fire department, chemical
accident and incident response and assistance (CAIRA) team, etc.

(6) In addition to the above, fire division symbols must be posted on
igloo magazine and outdoor storage sites when such facilities are used for
storage of fire division symbols 1 through 4 chemical munitions. When a maga-
zine block contains ammunition/explosives on only one fire division, fire sym-
bols are not required for individual magazines. A fire symbol at each point
of entry to the block is sufficient.

d. Wooded areas within, or immediately adjacent to, the border of chemi-
cal exclusion areas can significantly reduce the required one-percent lethal-
ity distances to both onpost nonrelated inhabited buildings and offpost
inhabited buildings. Except for maintsining the required fire break around
each magazine and the security clear zone around the perimeter of chemical
exclusion areas, cutting or harvesting of trees is prohibited within the one-
percent lethality distance unless specifically approved by AMC Field Safety
Activity (AMXOS-C). Normal selective thinning not to exceed 70 squsre feet
basal ares is acceptable.
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e. Explosively configured agent wmunitions may be stored in the same -

structure as class 6.1 munitions of the same fill.

9-2., Storage drawings. Storage of chemical agents/munitions will be in
accordance with AMC approved atandard drawings. Storage drawings and changes

thereto will be forwarded to Director, AMC Field Safety Activity, ATTN:
AMX0S-C, Charlestown, IN 47111-9669, for safety reviev.

9-3. Material handling equipment (MHE). Unless specifically authorized by
the Field Safety Activity, ~AMXOS-C, only electrically operated MHE may be
used within enclosed areas containing chemical agents or munitions. Requests
for authorizations will specifi:ally address the effects of exhsust gases on
protective clothing, charcoal cannisters and filter elements, and agent moni-
toring equipment. Gasoline, diesel, propane, or liquefied petroleum gas (LPG)
fueled MHE will not be used in earth covered or Richmond-type magazines
because of the hazard of carbon monoxide. Exceptions are - specifically

approved "clean burning”™ MHE.

9-4
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CHAPTER 10

Shipping

10-1. Shipping requirements. This chapter’ contains the requirements essen-
tial for proper handling and transportation of agent-filled munitions and con-
tainers. In addition to the shipping requirements outlined herein, the provi-
sions set forth in AR 50-6, AMC-R 55-1, and Title 49 Code of Federal Regula-
tions (Department of Transportation) must be observed.

10-2. U.S. Department of Traasportation (DOT) classification.

a. For shipment, mustard, GB, or VX filled munitions and containers are
classified by DOT as Poison A, “"Poison Gas.”

_ (1) Projectiles, shells, bombs, mines, etc., containing poison A
materials but not equipped or packaged with ignition elements, bursting
charges, detonating fuzes, or explosive components must be labeled with poison
gas label and non—-explosive (49 CFR 173.330).

(2) Projectiles, shells, bombs, mines, and grenades containing poison
A materials and equipped with ignition elements, bursting charges, detonating
fuzes, or explosive components must be labeled with poison gas label and
explosive label (49 CFR 173.59).

10-3. Requirement for escort. All shipmeats of mustards, GB, or VX will be
escorted in accordance with AR 50-6 and AR 740-32.

10-4. Responsibilities of a;cnéic. initiating and receiving shipments.

a. Reporting of fires, leakage, lost containers, or other types of
accidents/incidents must be made immediately, in sccordance with AR 385-40.

b. Transportation.

(1) Routing. Routing of shipments will be deterained by the control-
ling transportation movement activity in conjunction with the CONUS Army move-
ment monitor (AMCCOM). Shipping routes should be selected to avoid congested
areas and peak traffic periods to the maximum extent practicable and to ensure
maximum availability of emergency equipment.

(2) Monitoring for leakage enroute. The items will be monitored for
leakage in route. This may be done continuously or at spproximstely 8-hour
intervals or at convenient rest stops. The SOP of the escorting group will
outline the procedures to be followed and the equipment to be used.

(3) Rail shipments. Rail shipments of mustard, GB, or VX filled
munitions and containers must be accomplished in class A enclosed steel cars
and certified as required for explosives class A material. Bulk agent in
one—~ton containers may also be shipped in ATMX one-ton container cars or in

10-1
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cars equipped with roller bearings in accordance with DOT transportation reéu-
lations, Code of Federal Regulations (CFR), Title 49.

(4) Water shipments. Water shipments of mustard-filled items will be
1a conformance with Title 46 CFR or the Tariff No. BOE-6000-C. Shipment of GB
or VX will be in conformance with U.S. Coast Guard Regulation, CG 108, Mili-
tary Explosives and Hazardous Munitions.

(5) Air shipments. Shipment of mustard, GB, or VX by military air-
craft will be in accordance with TM 38-250, Packaging and Handling of
Dangerous or Hazardous Chemical Materials.

10~-5. Other regulations. In addition to the shipping requirement outlined as
reference above, DA policy 18 to comply with applicable state or local regula-~
tions governing such transportation provided this compliance does not prevent
the Army from accomplishing its mission. Note. Public Laws 91-121, as
amended by PL 91-441, (50 U.S.C. 1511-1518), specifies procedures for the
transportation of lethal chemical agents except for research quantities or
emergency disposal situations.

10~6. Shipment of dilute solutions.

a. For purposes of shipment, dilute solutions (as defined in para 1-3g,
this regulation) can be shipped as class B poisons without need for escort.

b. Dilute solutions will be prepsred for shipment in the following
manner: :

(1) Cap diiute solution container and seal with parafilm tape.

(2) Overpack in metal can with tight-fitting 114 (or a non-
shatterable container when double contained material is shipped in a secondary
metal overpack container) which contains sufficient absorbent material for
amount of liquid.

(3) Seal rim with parafilm tape.
(4) Place in dry ice or cold packs, as necessary.

c. Ship solutions inm accordance 'with DOT requirements for hazardous
materials, Title 49 CFR, paragraphs 173.344 and 173.359.

10-7. Shipment of bubbler samples. Bubbler samples that have been determined

to be dilute (samples taken from an area where significant coantamination is
not expected and where no positive readings from & gross level
detector/monitor were obtained) will be prepared and shipped in accordance
with paragraph sbove, and the following:

a. Depending on the collection media in the bubbler, requirements other
than toxicity (e.g. flammability) will be determined locally and included for

shipping.
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b. Maximum number of bubbler samples per shipping container will be lim-
ited to sixteen with total liquid not exceeding eight ounces.

c. Bubblers should be placed in dry ice or cold packs for shipment as
necesgitated by paragraph 3-1d.

§> 10-8. On-Post Transportatioen.
a. Prior to any on-post movement of toxic chemical agent, a hazard
. aqalysis will be performed for the total operation.
O b. The hazard analysis should include but not be limited to--
i (1) Personnel procectioﬁ.
(2) MHE.
O (3) Procedures used in removal from storage.
(4) Item containment.
(5) Loading and unloading-of the trangportatioa vehicle.

Suitability of the transportation vehicle (i.e., bed of imperme-

oF gx. (6
' able material required, open bed or closed van).

€))

Transportation route to include distances 1involved, population

exposure, surface types, and traffic to be encountered.

© (8)
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Monitoring requirements.
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CHAPTER 11

Separation Distance Criteria

11-1. General .

a. The risk to personnel at any point in the path of a chemical agent
cloud released from munitions as a result of an accident or leakage is a func-
tion of the inherent toxicity of the agent. The mean concentration is influ-

enced by the general climatic conditions, particular temperature gradient near

the ground, and the topographical features. Persistent agent concentrations
are even more affected by natural conditions since in view of the time factor
involved much wider variations are likely to occur and alter diffusion and
cloud travel characteristics. Evaporation from .the source is an additional
factor which varies considerably with temperature, wind speed, and the vapor
pressure of the agent. The accidental functioning of the burster charge in a
chemical munition resulting in maximum serosolization of the agent filler will
require prompt action to identify the path and downwind concentration of the

agent cloud.

b. In consideration of the variables involved, operational facilities,
activities, and storage sites must be selected to provide the maximum separa-
tion distance to nonrelated personnel located on the installation as well as

to the general public.

11-2. Public access exclusion distance (PAED). The PAED is defined as the
greater of the inhabited building distance (bssed on the fragment hazard dis-
tance or the net explosive weight (NEW) of the munitions) or the ome percent
lethality distance defined below. For siting purposes, the PAED is analogous
to IHBD for explosives and persounel not directly associated with chemical
operations are not to be allowed within the PAED. Evacuation or protection of
personnel prior to exposure may be allowed in lieu of absolute exclusion.
Details of the evacuation procedures will be included in the site plan and

safety submission.

11-3, Maximum credidle event (MCE). In accordance with standarde established
by Department of Defeunse, the potential for an accident or incident must be
carefully analyzed to determine the MCE that could occur und csuse agent
release. For chemical munitions which have explosive components sssembled in
them, the MCE will be based on functioning of the most disruptive component
which would produce maximum release of agent. The MCE must be realistic with
8 reasonable probability of occurrence. The propagation characteristics of
the munition and damage to adjacent munitions sufficient to cause leakage of
the agent filler must also be considered. PFor chemical munitions without
explosive components, spillage or leakage of the agent fill usually determines
the MCE. Other factors affecting the MCE are rate of release, puddle size,
time of decontamination, type of surface, and the agent's characteristics.

11-4. One—percent lethality distance. The one-percent lethality distance 1is
calculated from s given MCE and meteorological conditions (temperature, wind
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speed, etc.) and is established as the distence at which the dosage from an .

MCE or actual agent release would be 150 mg-nin/m3 for H and HD agents, 75

mg-min/m3 for HT agent, 10 ng-min/m3 for GB agent, 4.3 mg-nin/m3 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 an actusl agent

.release or the realistic worst-case conditions used will be the existing con-

ditions for siting purposes. Meteorological information must be obtained from
an accurate source with the methodology presented in DDESB Technical Paper No.
10, Methodology for Chemical Hazard Prediction. The use of the AMC Handbook
for chemical hazard prediction and ‘the several available computer prograns
which are consisteant with DDESB Technical Paper Number 10 should be used to
facilitate calculations. '

11-5. Inhabited building distance. Inhabited building distance for chemical
munitions containing both explosive components and agent filler will be as
shown in applicable tables of - AMC-R 385-100, based on the hazard class
involved. Most chemical munitions within AMC are (12)1.2 hazard class. This
distance category is applicable to separation of nonrelated operations, con-
ventional ammunition storage, and installation boundaries from chemical opera-

. tions.

11~6. 1Intraline distance. Intraline distance for chemical wunitions contain-
ing both explosive components and agent filler will be as shown in applicable
Tables of AMC-R 385-100, based on the hazard class of the munition involved.
This distance category is applicable to separation of related operations,
facilities, and support facilities within an operating area such as mainte-
nance buildings, change-houses, lunch rooms, field offices, laboratories,
laundries, and storage magazines. The intraline distance will be a minimum of
100 feet whether or not explosive components are involved, unless otherwise
approved by AMC Field Safety Activity (AMX0S-SE).

11-7. Magazine distance. Magazine distance for chemical munitions coantaining
both explosive components and agent filler will be as shown in applicable
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 highway and railrosd distance (PHD). For chemical hazard dis-
tance computation purposes, all state and multilane interstate highways and
major railroad lines will be considered as inhabited areas and the greater of
Public Traffic Route (AMC-R 385-100) or one-percent lethality distance will
apply. With respect to the application of one-percent lethality distance,
other roads and railroads will be evaluated on a case-by-case basis with con-
sideration given to the traffic density for peak periods.

11-9. Evacuation/protective distance. 1In the event of an actual agent
release that threatens unprotected personnel, every effort must be made, in
proper coordination with civil authorities, to evacuate or offer protective
advice (i.e., remain in homes, etc.) to all people that are determined to be

within thé anticipated no significant effects (2 ng-nin/n3 for mustard, 0.33
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ng—nin/n3 for GB, 0.25 ng-nin/n3 for VX vapor, and 0.0l1 mg for inhalation

deposition of 1liquid VX) arc downwind from the agent release, based on the
installations hazard prediction calculations.

11-10. Quantity distance ecriteria specific to chemical sunitions. In addi-
tion to requirements specified in chapter 17, AMC-R 385-100, the following
criteria are applicable to toxic chemical munitions: -

a. PAED will be applied from toxic chemical facilitieo, storage, and
operations to nonrelated facilities and their related support facilities.

b. A minimum of inhabited building distance will be applied from conven-
tional munitions storage, operations, and facilities to toxic chemical facili-

ties and their related support facilitiesg.

c. Combined chemical and explosive change-houses will be partitioned and

' will be . separated by the appropriate one—percent lethality distance or inha-

bited building distance from each area served.

d. Site security control center (SSCC). PFacilities for housing security
personnel who are required by their mission to have & quick reaction capabil-
ity in the immediate vicinity of a potential accident/incident site will be
sited not less than barricaded intraline distance based on the amount of
explosives stored in nearby magazines. If sited inside a sixty-degree angle
from the unbarricaded door end of an igloo, unmbarricaded intraline distance
will be used. In any case, the distance will not be less than 150 feet.

e. Conventionsl ammunition storage magazines and toxic chemical storage
magazines are required to be separated by magazine distance.

f. Drinking water may be located 100 feet upwind per paragraph 7-3d.
Eating, drinking, chewing, and smoking areas must be locsted at unbarricaded
intraline distance per requirements of paragraph 17-10d(2), AMC-R 385-100. If
such area is within the exclusion area, approval by AMC Field Safety Activity
is required.

g For eiting of toxic chemical facilities which present different
hazards, PAED will be applied. Where similar hazards are presented, unbarri-
caded intraline distance (UBID) is appropriate.

h. Por siting chemical facilities and operations, the PAED calculated in
accordance with paragraph 11-2 will not extend beyond the boundaries of
government-controlled land. Operational and meteorological restrictions need
to be applied to keep hazard distances omn post. '
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e 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 Publications and Blank Forms) to Director, USAMC
Field Safety Activity, ATTN: AMX0S—-C, Charlestown, IN 47111.
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: Brigadier General, USA
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o .
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Chief, Operations Branch
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Chairman, Department of Defense Explosives Safety Board, ATIN: DDESB-KT,
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21010-5425
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Pine Bluff Arsenal, ATTIN: SMCPM-SA, Pine Bluff, AR 71602-9500

Pueblo Army Depot Activity, ATIN: SDSTE-PUA-SA, Pueblo, CO 81001-5000
cky Mountain Arsenal, ATTN: SMCRM-SF, Commerce City, CO 80022-2180
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11-5




AMC-R 385-131

ISP () U S
- €

THIS PAGE INTENTIONALLY LEFT BLANK

O

5 | 11-6




v n:MO. P Y G,

=)

o

DOD 6055.9-Std
Ak 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

AMC-R 385-131
APPENDIX A
References
DOD Ammunition and Explosive Safety Standard
Medical, Dental, and Veterinary Care
Preventive Medicine
Chemical Surety Program
Movement of Cargo by Air and Surface

Transportation of Dangerous or Hazardous Materials

Transportation by Water of Explosives and Hazardous
Cargo

Defense Traffic Management Regulation

Laboratory Animals, Procurement, Transportation,
Use, Care, and Publicity

Army Safety Progranm
Protective Clothing and Equipment
Accident Reporting and Records

Coordination with Department of Defense Explosives
Safety Board

Ammunition and Explosives Safety Standards

Responsibilities for Technical Escort of Dangerous
Materials

Special Occupational Safety and Health Standards
for the Evaluation of Occupational Exposure to

Agent GB. _
The Army Maintenance Management System (TAMMS)

Quality Control Depot Serviceability Standards

Occupational and Environmental Health Respiratory
Program
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TB Med 577 Sanitary Control and Surveillance of Pield Water

Supplies

™ 3-220 Chemical, Biological, and Radiological (CBR) Decon-
tamination

™ 3-250 | Storage, Shipment and Handling of Chemical Agents

and Hazardous Chemicals

TM 3-4243-203-12 Operitor's and Organizational Maintenance Manual:
Decontaminating Apparatus, Power-Driven, Truck-
Mounted 400-Gallon, M9

™ 3-4230-209-12 Operator's and Organizational Maintenance Manual:
Decontaminating Apparatus, Power-Driven, Skid-
Mounted, Multipurpose, Nonintegral, 500-Gallon, ABC

M12A1
™ 3-4240-202-14 Operator's Organizational, DS, and GS Maintenance
. Manual: Mask, CBR, FIELD, ABC-Ml7, and Accessories
: TM 3-4240-204~1258P Operator's and Organizational Maintenance Manual:
: Mask, Chemical-Biological: Special Purpose
! T™ 3-4240-204-14 Operator's, Organizational, DS, and GS Maintenance
Manual: Mask, Chemical-Biological: Special Pur-
1 pose, M9Al; Mask, Chemical-Biological: Special
1 Purpose, M9, and Accessories
TM 3-4240-279-10 Operator's Manual Mask, Chemical-Biological Field
M17, M17A1, M17A2
™™ 3-6665-225~12 Operator's and Organizational Maintenance Manual:
Alarm, Chemical Agent, Automatic: Portable, Man-
pack M8
T™M 3-6665-254-12 Operator's and Organizational Maintenance Manual:
f Detector Kit, Chemical Agent, ABC-M18A2
. T™ 8-285 Treatment of Chemical Agent Casualties
i ™ 10-277 Protective Clothing for Chemical Operations
. T™ 38-250 - Packaging and Materials Handling: Packaging and

Materials for Transportation by Military Aircraft
T™ 55-602 Movement of Special Freight

FM 3-20 : Technical Escort Operations
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- FM 3-21 Chemical - Biologlcal Accident Contamination Con~
trol
SB 3-30-2 Protective Mask Canisters and Filter Elements, Ser-
o viceability Lists
B SB 742-1 . Ammunition Surveillance Procedures
_ AMC Suppl 1 to AR 385-10 Army Safety Program
C)'. AMC-R 19073' Preservation of Order Activities
AMC-R 350-4 Training and Certification Program for Operating
: Personnel Involved in Conventional and/or Toxic
' Chemical Ammunition Operations
O AMC-R 385-100 AMC Safety Manual
AMC Suppl 1 to AR 385-40 Accident Reporting and Records
MIL STD 105 Sampling Procedures and Tables for Inspection by
Attributes ’
MIL STD 282 Pilter Units, Protective Clothing, Gas~Magsk Com-
ponents, and related Products: Performance Test
Methods

; Code of Federal Regulations, Title 49, Parts 171-177, Hazardous Materials
O Regulations, and Part 178, Shipping Container Specifications (Department of
Transportation, Washington, DC).

A-3




AMC-R 385-131

nu-...o —

Q==

THIS PAGE INTENTIONALLY LEFT BLANK

A-4




TEEEE NSO

AMC-R 385-131

APPENDIX B

Qualitative Protective Mask Fit Testing

B-l. Isoamyl acetate test.

a. Introduction.

(1) The test depends on the odor of iscamyl acetate, so-called banana
oil because of its odor. : :

(2) The test consists of two parts, odor sensitivity check and mask
fit check.

(3) Select a location for testing that is free of sources of ignition
because isoamyl acetate is flammable. The flash point is 77° F and the lower
explosive limit in air is 1 percent. The safe limit in air is 0.25 percent.

(4) Test chamber should be in a well ventilated room separate from
where the face piece selection and sensitivity check are performed in order to

avoid olfactory fatigue.

(5) Chamber consists of a plastic enclosure about 24 inches in diame-
ter that covers the head and upper body of the test subject. A clear 55-
gallon drum liner suspended upside down on a suitable frame i3 adequate.

b. Equipment and supplies.
(1) 55-gallon drum liner and suitable frame.
(2) Supply of 4-inch x 5-inch pleces of absorbent paper.

(3) Small bottle (2 to & ounces) of isoamyl acetate, eyedroppers
calibrated in milliliters (ml), and a supply of cotton—-tipped swabs.

(4) PFour l-liter glass jars with metal lids (e.g., Mason or Ball
jars).

(5) A stock solution of 1 ml of isoamyl acetate in 800 ml of odor-
free water in a 1 liter container (from (4) above). PFresh solutions will be

made up weekly.

(6) Two l-liter containers (from (4) above), each containing 500 ml
of odor- free water. These will be the blank solutions in the sensitivity

test.

(7) A sensitivity solution of 0.5 ml of stock solution in 500 ml of
odor-free water in a 1 liter container (from (4) above). Presh solutions will

be made daily.
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(8) Preparation or expiration date should be marked on the containers
of the stock and sensitivity solutioms.

¢. Odor sensitivity test.
(1) In a room separate from the test chamber set up the two con-
tainers of blank solutions and .the container of the gensitivity solution in

random order.

. (2) Instruct the test subject to identify the container of the sensi-
tivity solution (isoamyl acetate solution) by opening 1ids and smelling.

(3) If subject is unable to distinguish between the odor of the
liquid in containers, olfactory impairment is assumed and B-2 below applies.

- (4) Don and adjust protective mask prior to entering the test chamber
room.

d. Pit Check.

(1) Instruct the test subject to hang absorbent paper, which has been
folded in half and wetted with 0.5 ml of isoamyl acetate, on the hook in the
top of the chamber (examiner may accomplish prior to subject being tested).

(2) Wait two minutes before allowing the test subject to enter the
chamber. This allows the isoamyl acetate concentration to reach the required
level of 150 ppm (nominal).

(3) 1Instruct the test subject to enter the test chamber and perform
each exercise listed below for 30 seconds:

(a) Normal breathing.

(b) Deep breathing. Be certain breaths are deep and regular.

(¢) Turn head from side to side. Be certain movement is com—
plete, with one turn every second. Avoid bumping of the respirator on the

shoulders.

(d) Nod head up and down. Be certsin motions are complete and
made about every second. Avoid bumping of the respiratog on the chest.

(e) Talking. Read a paragraph that incorporates the full range
of speech sounds such as the so-called rainbow passage used by speech thera-
pists. Be certain the paragraph is read aloud and slowly.

(f) Normal breathing.

(4) Mask fit is deemed adequate if the banana oil odor of the isoamyl

 acetate is not detected at any time during the fit test.
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(5) Terminate the test if the isoamyl acetate odor is detected at any
point during the test. Detection of the banana oil odor of the isocamyl ace-
tate by the subject indicates that the mask does not fit or is defective.

(6) Instruct test subject to remove the wetted paper when leaving the
test chamber and deposit in a closed container.

(7) 1f test is not passed satisfactorily, either because of improper
mask size or mask is found to be defective, instruct test subject to obtain a

nev mask and repeat the entire fit test sequence.

(8) 1If wask i{s found to be defective, a new mask will be issued and
the defective mask identified and turmed in as unserviceable.

B-2. CS (irritant) chamber testing. When an individual's olfactory senses
are impaired, it will be necessary to test the mask for fit and leakage in an
irritant chamber. The CS chamber method as prescribed in FM 21-48 should be
used or a test can be made using a commercially availsble smoke tube contain~
ing stannic chloride. Tubes of this type produce an acid smoke that is very
irritating. The smoke tube test should be conducted in still air in an area

that can be ventilated after the test.
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APPENDIX C

Mask Wearing Procedure

C-1. Donning the protective mask. The mask is doaned using' the following
procedureg:

a. Stop breathing. Do not take a deep breath.

b. With left hend, pull open the carrier flap, and with the right hand
reach into the carrier, grasp the front portion of the face pilece in the area
of the voicemitter-outlet valve assembly, and withdraw the mask from the car-

rier.

¢. Grasp the left side of the face piece with the left hand and the right

-side of the face piece with the right hand. Slip the thumbs 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 mask up onto the face (do not slip the head harness
straps over the head and then pull the mask down over the face).

e. Make sure that the head harness straps lie flat against the head.

f. Place the palm of one hand over the openings in the bottom of the
outlet valve cover. Expel the air that has been held in the lungs, forcing
exhaled air to escape around the face piece, therefore, clearing the masgk of
contaminated alr. . '

8. Press the palms of the hands over the canister inlet (M9) or the inlet
valve caps (Ml7). Inhale lightly and hold the breath for approximately 10
seconds to determine whether an airtight seal of the mask against the face has
been obtained as indicated by collapse of the face piece.

h. Resume normal breathing.

i. Fasten neck strap (M9 mask ounly).

C-2. Doffing the protective mask.

8. Remove the protective mask only in an area known to be free of agent
contamination, including personal contamination.

b. Unfasten neck strap (M9 mask only).
c. Pull up from the chin and remove over the. head.

d. Record use-time or take other locally determined actions to comply
with paragraph 4-4c.

c-1
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APPENDIX D
Hot Line Operatiomns
D-1. Hot Line Operations will be established following a chemical accident or
incident as required by the installation CAIRA Plan. The purpose is to pro-
vide :a systematic means to decomtaminate potentially contaminated personnel

and equipment leaving a CAI site.

D-2. ' Site Selection. The site for hot line operations should be preselected
where possible for storage and operations. The gite selected should--

a. Be upwind of the accident sgite.
b. Be as close to the accident site as feasible.

(1) Initially not closer than the fragmentation distance of the muni-~
tion involved (normally 1200 feet).

(2) After explosive ordnance reconnaissance has been conducted and/or
the CAI site has been evaluated free of any explosive hazard, the hot line may
be moved closer to the site provided the area between the initiasl site and the
proposed new site has not been contaminated by agent. The minimum distance
will be 50 meters from the incident site.

¢. Provide for an area for pariing vehicles and large equipment to
include turnaround space without having to backup or advance toward CAI site.

d. Have an area for decontamination of vehicles and large equipment.

D-3. Description. The hot line operations area will consist as a minimum
of--

a. Hot line. The downwind end of hot line operations.

b. Contamination Reduction Area (CRA) The ares between the hot line and
the contamination control line which is use for the decontamination of person-
nel and equipment. The CRA should have--

(1) An equipment drop for radios, detection equipment, tools, and
veapons.

(2) Decontamination station for equipment.

(3) Step-in decontamination pans leading to the personnel decontami-
nation stations. '

(4) Personnel decontsmination station (PDS).

D-1
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(5) Monitoring station for personnel and equipment.

(6) An area for decountaminating, monitoring, and handling medical
casualties. :

¢+ Contamination Control Line (CCL). A line separating the contamination
reduttion Area from the clean srea. It will be established immediately upwind
from the CRA. : :

(1) Only those personnel and equipment which have processed through
the decontamination process and found free of contamination will cross the
CCL.

(2) The CCL should be a minimum of 50 meters upwind from the hot
line.

(3) If at anytime the clean area upwind of the CCL becomes contam—
inated, the CCL will be reestablished in a clean area.

d. Clean Area. Upwind of the contamination control line will be the
clean area. All weather facilities for bathing and redressing will be pro-
vided for individuals who have processed across the CCL. These facilities may
be fixed, semi-fixed, semi-mobile, or mobile or a combination. Care is to be
exercised in use of outside showering facilities during adverse weather coandi-
tions to prevent hypothermia. The CAI control officer will consult the medi-
cal officer regarding the use of outdoor showers during adverse weather. The
installation medical officer and safety officer will be consulted regarding
health hazarde associated with antifreezing substances used in outdoor shower-
ing facilities.

D—4. Establishment of hot line operatious.

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 prepared to perform emergency
decontamination procedures and monitoring of personnel and equipment prior to
establishment of the PDS. Primary emergency decontamination should be re-
stricted to agent exposures and medical casualties requiring expeditious
transport to the medical treatment facility (MIF) and to themselves (para D-
44d). .

b. The approach to the proposed hot line will generally be from an upwind
direction. Approximately 1 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.

¢. At the appropriate distance from the CAI site (para D-2b), monitor the
proposed CCL. If the test is negative, advance toward the CAI site 50 meters
and perform two more tests 50 meters apart on an axis that is perpendicular to
the route of advance. I1f these two tests are negative, move to center of the

D-2
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three test sites and perform vapor tests (fig D-1). 1If all tests are negative
aud there is no visual evidence of agent, the team can unmask in accordance

with FM 21-40.

d. If any of the tests are positive, the team will decontsminate them~
selves as best as possible and move back to the area just short of the last
negative test site and await the arrival of personal decontamination equipment

snd process through it.

e. All monitoring will be conducted with rapidly responding devices
(e.g., M8 series alarms, blue band tubes) used in a stationary position.

f. A determination of wind speed and direction will be made at least
every 30 minutes. If smoke grenades are used, caution should be taken to
ensure that smoke does not engulf personnel, limicing vision and/or causing
exposure to smoke. Keep a minimum of 50 meters upwind from personael.

D-5. Command and Control. There should be one individual exercising control
of all personnel and equipment at the CCL. All emergency crews dispatched to
the CCL are to report to and be dispatched to the CAI site by the CCL con-

troller.

a. Communications are to be established with the chemical accident/
incident site and the Emergency Operations Center.

(1) Emergency tesms on separate independent 2-way radio networks are
to keep the CCL controller apprised of current situation in their areas of
responsibility.

(2) The CCL controller is to continually update the CAI control of-
ficer of actions taken and status of those actions.

b. Strict control must be maintained on the casualties through the hot
lige.

c. Supervisors snd the CCL controller must be aware of the curreant phy-
siological condition of the emergency response personnel and any heat imposed

limitations.

D-6. Agent Contamination Control. Ome of the primary goals of CAIRA is to
contain agent contamination and, if it camnot be contained immediately, to
restrict the coatamination to the CAI site and prevent the spread of agent to
other areas. Every effort 1s to be takea to prevent the contamination of the
environment and ground water systems through liquid runoff during recovery

operations.

D~7. Additional information outlined in FM 3-21 may be used as a guide to hot
line operational procedures.
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Figure D-1. Hot line setup with only negative monitoring fenultl.




