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SECTION 1 H

INTRODUCTION

Monitoring is the timely collection and analysis of information to
determine the state of a process or the enviromment. This report outlines the
monitoring concepts, general procedures, and instrumentation that will be used
in implementing the Chemical Stockpile Disposal Program (CSDP). The
fundamental objective of the monitoring program is to protect occupational and
public health and the enviromment by ensuring control of the program. The
purpose of this document is to address monitoring in sufficient conceptual
detail to support the CSDP Programmatic Environmental Impact Statement. The
monitoring of the lethal chemical agents GB, VX, and mustard, wastes generated
in the disposal system, the process controls, and the administrative controls
is described conceptually.

This report does not attempt to depict the specific individual monicors,
controls, and alarms that will be used during program implementation or the
specific locations of such devices. Rather, the report describes the kinds of
instrumentation that will be used, the type of information the instrumentation
will provide, and how that information will be used by program personnel,
regulatory groups, and oversight bodies.

The scope of the monitoring concept plan is intended to cover all major
aspects of monitoring involving the Chemical Stockpile Disposal Program. This
includes providing information on (1) the state of the enviromment before
operations commence, (2) the process conditions throughout operations, (3) the
amount and type of any material released during operations, and (4) any effects
resulting fram any and all activities associated with the program. Program
activities include storage, handling, on- and off-site transportation, plant
operations and plant closure.

Information obtained from monitoring will be used to ensure that disposal
operations are being conducted properly and to detect any conditions which may
cause or are causing an unanticipated release of chemical agent. During such
corditions, monitoring data would be used to: (1) initially alert the
operators to the problem, (2) provide quantitative data to the decision makers
for responding to and solving the problem, and (3) predict impacts that might
be anticipated fram the release, if any.

o be useful, monitoring information must be from instruments selected to
measure the proper parameters at correct locations. Measurements must be taken
at intervals designed to ensure that useful information will be available in a
timely fashion. The instruments used to measure any given parameter should be
sufficiently sensitive to reliably measure threshold quantities. Less
sensitive instruments may not provide sufficient confidence that the values are
indeed below the critical level. Unreliable instruments may initiate
unwarranted actions. Instruments used in this program will include
instrumentation specifically developed by the Army to monitor chemical agents
and comercial instrumentation to monitor other parameters (e.g., industrial
pollutants). Specific instrument characteristics for agent monitors are
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provided where possible in this report. Standard state-of-the-art
instrumentation is used for monitoring process parameters such as temperature
and flow rates.

program. Locations must be representative points in the area of concern,
either within the disposal process or in the vicinity of the disposal

facility. Locations for ambient air monitors will be selected to provide
optimum information. Process monitors will be at locations selected to
correctly determine the state of the disposal process, using sound engineering
judgment. Rationale for the selection of specific instrument locations for the
parameters of interest is noted throughout this report.

Selection of monitoring locations is also critical to a useful monitoring 8&%

To be useful in evaluating operations, monitored information must be
obtained in a timely fashion. Instrument response times for agent monitoring
are noted throughout this report. Process control sensors for temperature,
pressure, and flow are real-time instruments.

Monitored data, required as a condition for operation by regulatory
agencies, will be used to verify campliance with established standards and
conditions of operations. These data will be obtained from specified
instruments, taken according to approved methods, and reported in a format
required by the facilities' envirommental permits. These data are legal
documentation and must meet rigorous quality control standards. Standards for
data to verify campliance are routine for many emission facilities and must be
clearly stated in the air quality, hazardous waste, and other permits or
licenses required by the state for each disposal site. The Army will camply
with all Department of Health and Human Services (DHHS) and Environmental
Protection Agency (EPA) requirements, as well as state and local requirements.

Monitored data will vary due to different functions performed during Y
stockpile disposal operations. Monitoring during storage will alert program RS
personnel to problem munitions and containers (e.g., leakers) requiring
remedial packaging. Monitoring of off-site transportation munitions packages
will similarly alert program personnel regarding the integrity or loss of
chemical agent munition or container containment and indicate the magnitude of
a breach. With such information, program personnel can determine what actions
need to be taken to regain contaimment and/or minimize the threat of agent
exposure to workers and the public. Plant operations will rely on the process
data to ensure that the process is proceeding as anticipated. Verification of
controls and acceptable operations will enhance public confidence in continued
operations. If an accidental release does occur, emergency response personnel
will use monitoring data to determine the level of threat posed by the release,
initiate emergency actions, and verify the effectiveness of measures to
eliminate the problem.

The monitoring systems to be employed at each of the CSDP sites must meet
specific preset standards to verify both the operability of the instrumentation
and the level of training of the analyst/operator. This process is referred to
as certification. Quality control standards will be used to verify continued
high levels of analytical quality during the progress of the program.

-
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The following chapters describe conceptually how the general goals ,
described above are to be accamplished. ",
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SECTION 2

% AGENT MONTTORING

2.1 INTRODUCTION

Since the inception of the chemical agent and munition demilitarization

’ program, safety has been a vital element of every project or operation. A
chemical agent monitoring system has been a key component of every
demilitarization system. Because lethal chemical agents are currently stored
and handled at eight chemical stockpile storage locations, an extensive network
of agent detectors and monitors is employed at these sites during all agent
operations. The goal of agent monitoring is to ensure the protection of the
workers, the surrounding cammnity and the envirorment.

Throughout the history of the chemical demilitarization program, several
types of instruments have been employed for the purpose of: (1) verifying
campliance with all applicable stack agent emission standards; (2) verifying
compliance with all applicable work area agent standards; (3) providing rapid
warning of potentially hazardous conditions; (4) ensuring that decontaminating
procedures are complete; and (5) documenting ambient conditions surrounding the
disposal site. The requirements for these systems are: the ability to
reliably measure very low level concentrations of agent, the ability to
! reliably and rapidly measure high concentrations of agent, and the ability to
document the concentration of agent detected.

Y

bV .0
‘_.
U 2.2 STANDARDS FOR AGENT EXPOSURE

Air exposure limits for the agents of interest are presented in Table 2.1.
These are safety standards which have been established by the Departments of
Defense and in same cases the DHHS, and serve as quidelines for monitoring and
locating monitors and detectors throughout the chemical demilitarization
plants, the storage areas, transport activities and on the perimeter of the
installation. The exposure limits are defined as:

LR g s & -

TMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH)

The IDLH is an agent concentration as defined by the Standards Campletion
Program (SCP) of the National Institute for Occupational Safety and Health
(N1IosH) for the purpose of establishing respiratory protection guidelines.
This concentration represents the maximum level of agent fram which one could
escape within 30 minutes without any "escape-impairing” symptoms or any
irreversible health effects.

TIME WEIGHTED AVERAGE (TWA)

The TWA is the allowable urmasked worker exposure limit established by the
Army and approved by the Department of Health and Human Services (DHHS) for an
8-hour/day exposure averaged over a maximum of five consecutive work periods
for an indefinite time. A worker exposed to this concentration of agent over
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TABLE 2.1

AGENT EXPOSURE LIMITS

OONCENTRATION (mg/m>)

GB
0.2 0.4
0.0001 0.003
0.000003 0.0001
0.0003 0.03

0.4
0.00001
0.000003
0.0003
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this time period will not suffer any health effects.
GENERAL POPULATION LIMIT (GPL)

The GPL is the allowable time weighted average agent exposure limit
established for the general public for a 72-hour time period. A person exposed
to this concentration of agent over this time period will not suffer any health
effects.

ALLOWABLE STACK CONCENTRATION (ASC)

The ASC is the allowable concentration of agent that can be emitted at the
stack. The primary purpose of the ASC is to establish a stack emission limit
well below concentrations of agent that would result in any harm to personnel
or the enviromment and at the same time would allow corrective action to be
taken in a timely manner.

The agent exposure limits given in Table 2.1 are set conservatively and
provide a safety margin to protect workers and the public health. However, in
the cases of the ASC's for mustard and VX, technical considerations (i.e.,
limitations in monitor sensitivity) influence the limits. When detectors or
instruments with greater sensitivity became available, these agent exposure
limits may be lowered.

2.3 GENERAL APPLICATIONS OF AGENT MONITORING

The CSDP encampasses three principal activities: (1) storage; (2) handling
and transport, and (3) disposal plant operations. Agent monitors will be used
to detect safe conditions during the conduct of these activities. Generally
two types of detectors have been used in the demilitarization program. These
detectors can be classed as either automatic devices or historical monitors.
The significant difference between the two classes of detectors is that the
automatic devices are set to provide a quantitative readout of agent
concentration and/or to alarm if a specified concentration of agent is
detected, while the historical monitors sample an area to collect agent over a
predetermined period of time. The autcmatic devices have been used to measure
IDIH, T™WA, and ASC levels. The historical monitors have been used to measure
TWA, ASC, and GPL values. The historical monitors have also been used to
collect archival data in process and ambient areas.

High-Level (HL) monitors are automatic devices that are capable of
detecting the IDLH levels of agent, as well as agent levels below the IDLH.
Low Level Rapid Response (LLRR) monitors are autamatic devices that are capable
of detecting TWA or ASC levels of agent. Historical monitors are devices that
are used to document agent concentrations in operational areas, as well as in
ambient locations surrounding the disposal site.

Table 2.2 gives typical locations for placement of the various monitors,
Several criteria are used to determine monitor locations. Foremost of these is
the risk of exposure. The risk of exposure at any location is dependent upon
the following conditions: (1) the probability that agent will be present at
concentrations in excess of established limits; (2) the nature of the source of
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TABLE 2.2
GENERAL APPLICATIONS OF AGENT MONITORS
20
TYPES OF AGENT MONITORS '
LOCATIONS OR HIGH LOW LEVEL
APPLICATIONS LEVEL RAPID RESPONSE HISTORICAL
STACKS
Furnaces X X X
Ventilation Filter X X
Brine Evaporator X
PLANT WORK AREAS
Adjacent to Agent X X X
Process Areas
Not Adjacent to X . X
Agent Process
Areas
TOXIC AREAS X X
AMBIENT AREAS
Installation Perimeter X MS
p
Storage Yard X X X
SUPPORT AREAS/
ACTIVITIES
Life Support X X
Air Line
Laboratory X X
Decontaminating X » .
Showers
TRANSPORT ACTIVITIES X X X h
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agent (e.g., contimious or intermittent, frequent source versus an infrequent
source); and (3) the probability that people are present in the area., Other
criteria that are considered only in applicable situations include the level of
protective clothing worn by workers in the area, the physical configuration of
adjacent areas, the presence or configuration of a ventilation system, the
sensitivity and response time of the monitor, and finally the characteristics
of the particular agent of concern.

2.3.1 Demilitarization Plant

Several generic agent monitoring applications will occur at the plant
site. Referring to Table 2.2, the locations or activities discussed below must
be monitored.

Stack monitoring can be subdivided into three areas. The areas that
must be monitored are furnace stacks, ventilation filter stacks and brine
evaporator stacks. The furnace stacks are monitored with LLRR, HL and
historical monitors.

The ventilation system filters ensure containment of all airborne
contamination within toxic enclosures. Each filter unit contains a filter
train and a motor/blower. The filter train consists of prefilters, high
efficiency particulate air (HEPA) filters, and activated charcoal filters,
followed by a second bank of charcoal filters and a second bank of HEPA
filters. Sampling ports are provided between the two banks of charcoal filters
and in the exhaust stack. The monitor between the two banks of charcoal is
used to determine when the agent collection efficiency of the first filter bank
has degraded below acceptable levels. When this occurs, air flow is diverted
to a stand by filtration system while the carbon filtration media are replaced
in the original filter unit. The filter stacks are monitored with a LLRR and
historical monitors.

The brine evaporator stack is monitored with a historical monitor.

Plant Work Areas can be subdivided into two categories. These
categories are: areas adjacent to toxic process areas and areas not adjacent
to toxic process areas. Areas adjacent to toxic process areas are monitored
with HL, LLRR and historical monitors. Areas not adjacent to toxic process
areas are monitored with historical and LLRR monitors.

Toxic Areas are monitored with HL and historical monitors. The
monitoring of toxic areas is usually conducted on a case by case basis.

Support Areas/Activities are those activities or locations in the
plant which do not fit neatly under the categories listed above. Life Support
System (LSS) monitoring and the monitoring of the decontaminating procedure in
the showers are two such examples. The LSS air line is monitored with a LLRR
and a historical monitor. The decontaminating showers are monitored with a HL
monitor. The Laboratory is a prime example of a support area for the
demilitarization plant. The Laboratory is monitored with LIRR and historical
monitors.
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A more detailed discussion of disposal plant monitoring follows in Section
2.6.4.

2.3.2 Ambient Areas

The monitoring of ambient air was conducted in the early days of the
demilitarization program to provide a positive check on the ambient air quality
at the perimeter of chemical demilitarization plant sites. Ambient area
monitoring now covers two activities. These activities are: perimeter
monitoring and monitoring of storage yard activities.

Storage Yard Monitoring is a routine element of current chemical
agent stockpile storage activities. Additionally the preparation of munitions
for transport to a off-site transport packaging/loading area or to a
demilitarization plant will require monitoring. Activities in the storage yard
include entry into the storage area and any packing or repacking of munitions
which must be done. Storage Yard monitoring involves the use of HL, LLRR and
historical monitors. These detectors could be used separately or
concurrently. The Storage Yard monitoring is placed under the Ambient Area
Monitoring category because same of the monitoring to support activities in the
storage yard is done outside of a storage structure. (Storage yard monitoring
is discussed in detail in Section 2.6.2).

Installation Perimeter Monitoring continues to provide the
demilitarization program a permanent record of ambient air quality which is
used to demonstrate campliance with air quality standards. The perimeter
monitoring network is not intended for process control, and it is not connected
on a real time basis to a central location. This network provides a historical
record that agent or industrial pollutants, as appropriate have not been
detected at the installation boundary. Historical monitors will be used for
agent perimeter monitoring. (Installation perimeter monitoring is discussed in
detail in Section 2.6.5).

2.3.3. Transport Activities.

The monitoring of transport activities will involve the use of HL,
historical and LLRR monitors. There are several functions which must be
performed before munitions can be transported, including the packaging of
mmitions. Munitions will be checked for agent leakage with monitors before
they are packaged, and the package interiors will be monitored for the presence
of agent at scheduled transportation stops and when they reach their
destination. (Agent Monitoring during transport activities is discussed in
further detail in Section 2.6.3.).

The specification of an agent monitor for any particular location or
activity is based ultimately on the protection of people and the environment
and the potential magnitude of an accidental agent release at that location.
2.4 AGENT MONITORING INSTRUMENTATION AND EQUIPMENT

Agent monitoring is accamplished by using a cambination of instruments and
sampling systems. Automatic detectors are devices that give an alarm, a
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quantitative readout or both. Same automated instruments are capable of
rapidly responding to high levels of agent (i.e., the IDIH standard). Others
are capable of responding rapidly to relatively low levels of agent.

Historical monitors typically are sampling systems that collect agent. The
sampling systems usually consist of an agent collecting device (i.e., an
impinger or solid sorbent tube) which has been strategically located to sample
the air in an area for a predetermined period of time. The agent concentration
is determined using an analytical instrument (e.g., a gas chromatograph)
positioned in the laboratory.

The following air quality monitors will be used in monitoring transport
activities, storage, and plant demilitarization operations: (1) Automatic
Continuous Air Monitoring System (ACAMS); (2) Real Time Monitor (RIM); (3) M8al
Alarm; (4) M8 Alarm; (5) Bubbler Absorption System; (6) Depot Area Air
Monitoring System (DAAMS); and (7) Chemical Agent Monitor (CAM). The ACAMS is
an automated device that will be used for HL or LLRR detection of agents GB,
VX, or mustard. The RIM can be used for LLRR detection of agents GB or VX;
however, because this monitor is susceptible to interferences and is not
capable of monitoring mustard, it will find limited, if any, application in the
CSDP. The M8A1 Alarm will be used for HL detection of agents GB or VX. The M8
Alarm is the forerunner of the M8Al and it is also used for HL detection of
agents GB or VX. The bubbler absorption system can be used for low level
detection or to quantitatively establish the concentrations of agents GB or
mustard. The bubbler absorption system will also be used to confirm alarms.
The DAAMS will be used for low level detection and documentation of GB, mustard
or VX concentrations. The CAM can be used to detect high levels of GB, VX, or
mustard. The CAM is a British made instrument. As these monitors are improved
or new technology is developed, the CSDP monitoring concept will be revised
accordingly.

Table 2.3 gives the response times to IDIH levels for the HL detectors used
in monitoring for GB, VX, and mustard. Table 2.4 gives the response times of
the LLRR instruments used for monitoring TWA levels of the various chemical
agents. Table 2.5 lists the sampling times of the historical monitors used in
detecting agents GB, VX, and mustard at TWA, ASC, and GPL levels. These agent
monitors will be discussed individually.

2.4.1 ACAMS

The ACAMS can detect GB, VX, or mustard at either IDLH, TWA, or ASC
levels. It is an automated gas chramatograph which first collects agent on a
solid sorbent tube and then thermally desorbs the agent into a separation
column for analysis. The detection of the camponents eluting fram the column
is by a flame photametric detector, which can respond to either phosphorus
(i.e., GB and VX) or sulfur (mustard) containing compounds. A fluorinating
filter must be used for the detection of VX. A direct readout, in units of the
exposure limit, is given on the front panel of the instrument. A permanent
trace of the chromatogram is given on the strip chart recorder. An audible and
visual alarm are provided within 2 min for IDLH applications and within 8 to 22
minutes for TWA applications. An alarm signal and an analog signal which can
be converted to concentration units, can be wired to a remote control center.
The ACAMS requires envirommental protection from extreme heat, cold, and dust
in order to function properly. This device can detect agent in a furnace
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DETECTORS — (MINUTES)
GB
ACAMS 2
MB8Al Alarm* 0.
M8 Alaxm* 1
CAM* 1
VX
ACAMS 2
MBAl1 Alarm* 0
M8 Alarm* 3
CAM* 1
Mustard
ACAMS 2
CAM* 1

* The MBA]l and the M8 Alarms cannot be used for stack monitoring due to their

sensitivity to pollutants. 3
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. TABLE 2.4
% LOW LEVEL RAPID RESPONSE DETECTORS
RESPONSE TIME*
TO TWA LEVELS
DETECIORS (MINUTES)
GB
ACAMS 8
RTM 12
VX
ACAMS 22
12
Mustard
ACAMS 8

* Response times for the ACAMS to ASC levels of agent range from 12 to 22
mirutes.
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TABLE 2.5
& SAMPLING TIMES OF HISTORICAL MONITORS
e,
SAMPLING SYSTEM AGENT EXPOSURE LIMIT SAMPLING TIME* (HOURS) :
G
Bubbler ™A 2.0
ASC 1.0
GPL 12.0
DAAMS TWA 2.0
GPL 12.0
vX
DAAMS ™A 2.0
GPL 12.0
Mustard
Bubbler TWA 2.0
ASC 1.0
DAAMS T™WA 2.0
ASC 1.0
GPL 12.0
"’:v‘

* An analysis time of about 1 hour is required after sampling.



exhaust stack, a filter stack or in ambient air. The ACAMS does not sample
continuously because sampling is stopped during the thermal desorption step.
Sampling is conducted during 80 to 85 percent of the total cycle time for TWA
monitoring and during 25 percent of the 2 minute cycle time for IDLH monitoring.

2.4.2 Chemical Agent Monitor

-

The Chemical Agent Monitor (CAM)is a fully portable, hand-held field
instrument used for high level detection of either GB, VX, or mustard. The CAM
operates on the principle of ion mobility. The CAM provides a visual display
that is indicative of the amount of agent present. The response time is about
one minute. The CAM is a British device and many of the technical features of
this instrument are classified.

A@Ae ks e

2.4.3 M8 Alarm

The M8 Alarm is a fully portable field monitor used for high level
detection of GB or VX. The M8 Alarm is not reliable for mustard detection.
The M8 detects nerve agent using an electrochemical cell. A fluorinating
filter must be used for the detection of VX. The M8 Alarm's response time
decreases significantly as the concentration of agent increases. In most
demilitarization applications the M8 alarm is set to alarm if the IDIH level
has been detected. The M8 Alarm's signal can be wired to -a remote control
center. The M8 Alarm does not require an environmental shelter, but this
device is not designed to sample furnace exhaust (stack) gases for agent.

2.4.4 MBAl Alamm
o The MSAl Alarm is an updated version of the M8 system which provides
improved response time and easier maintenance. This sensor detects agents GB
and VX by the use of an ionization cell. The M8Al is not reliable for mustard
detection. This detector's signal can also be wired to a remote control
center. The MBAl Alarm is not designed to sample furnace exhaust (stack) gases
for agent.
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2.4.5 Real Time Monitor

The Real Time Monitor (RTM)is an instrument used for continuous low level
detection of GB or VX agent in ambient air or furnace exhaust gas. It consists
of a wetted-wall sample tube, colorimetric analyzer, and a strip chart
recorder. Any nerve agent present is absorbed fram the sampled air or stack
gas and concentrated in the liquid film that runs along the inside wall of the
sampling tube. This liquid then enters a colorimetric analyzer where an enzyme
and other reagent solutions are added. The presence of nerve agent reduces the
color of the enzyme system in proportion to the concentration of nerve agent
present. The concentration of nerve agent being sampled is indicated on a
recorder trace. Audible and visual alarms are set off when the intensity of
color falls below a preset level. A remote alarm can also be wired to a remote
control center. The RIM also requires envirommental protection. The RIM's
analytical system will require modification for mustard detection because
mustard does not give reliable results with the colored enzyme system.
Additionally, the RIM is susceptible to interference by non-agent compounds.
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2.4.6 DAAMS

The DAAMS employs a solid sorbent through which sampled air is drawn. The
agent is adsorbed on the sorbent and is subsequently analyzed in the laboratory

by a gas chromatograph equipped with a flame photametric detector. The DAAMS '{:.;:.
uses an analytical system that is very similar to the system employed in the R

ACAMS. The DAAMS is capable of detecting GB, VX, or mustard at TWA, ASC, or
GPL concentrations. The laboratory results are usually available one hour
after the specific sampling period is completed.

2.4.7 Bubbler Absorption System

The Bubbler Absorption System is capable of detecting low levels of GB or
mustard in air and stack gas. The sampled stream (i.e., air or stack gas) is
first drawn through a liquid contained within an impinger. The impinger or
bubbler is then taken to the laboratory where the liquid is analyzed for GB by
the colored enzyme system, and by colorimetric analysis for mustard. The
laboratory results are usually available one hour after the specific sampling
period is campleted. The target agent exposure level (i.e., TWA, GPL, or ASC)
\ determines the duration of the sampling period. The lower the agent
X concentration the longer the sampling period.

Clar et

2.4.8 Other Agent Monitoring Equipment

Most of the agent monitoring that is performed in connection with
demilitarization operations involve sampling air or gaseous streams. In some
cases it might be necessary to sample liquids. Qualitative sampling for the
presence of high levels of GB, VX, or mustard in a field enviromment can be
performed with Chemical Agent Cambat Detector Kits. These kits can include a

hand-operated aspirator bulb, detector tickets, detector tubes, detector paper, e
and reagents. Air is drawn through a detector ticket or tube. When the ticket s
. or tube has been treated with reagent solution, an immediate color change is RO

observed if agent vapor is present. For liquid sampling, the detector paper is
put in direct contact with the unknown liquid. A specific and immediate color
change is used to confirm the presence of agent. This paper is designed to
detect agent in liquid form.

2.4.9 Future Developments

The Army has a significant ongoing research and development program to
improve agent monitoring capabilities through increased reliability,
specificity, or shorter response times. One effort is seeking to improve the
performance of the LLRR ACAMS by improved recognition of the chemical species
with capillary chramatography, while at the same time reducing the overall
response times fram the current 8 to 22 min to 3 to 5 min. Another effort is
under way to evaluate methods of detecting agent in incinerator stack gas with
response times on the order of 15 seconds or less using tandem mass
spectrometry. In line with the programs already mentioned, a major effort is
ongoing to improve mustard monitoring capabilities with the major emphasis on
lowering the mustard detection limits.

?

i

The CSDP will incorporate developments in detection capability as they
‘ became available.
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2.5 MONITOR PERFORMANCE AND VERIFICATION

X500 An overriding requirement for the design and development of monitoring
systems has been the necessity for reliable day~to-day performance.
Reliability, in this context, relates to the ability of the monitor to perform
its intended function when called upon to do so. Additionally, successful
demonstration of precision and accuracy in measuring agent concentrations in a
laboratory setting is required before a system is even considered for testing
and use in more severe field conditions.

Acceptance of new or improved agent monitors requires a deliberate
systematic program, The chemical agent monitoring systems are subjected to
extensive precision and accuracy testing in the actual monitoring envirorment. 4
For example, instruments are tested by adding known amounts of chemical agents t
while concurrently sampling air from plant work areas, the furnace stack gases,
and ambient locations (perimeter). This testing allows the evaluation of the
sampling systems in a field envirorment to account for the effects of
interferences or other phenomena associated with the sampling media. If the
instruments perform reliably during this testing, these instruments are next
set up to monitor concurrently with already proven monitors during actual agent
operations. A successful performance during an actual agent operation is the
final factor in deciding whether an instrument is ready to be an agent detector
in the chemical demilitarization program. ‘
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The precision and accuracy testing demonstrates the operational :
characteristics of each monitoring system over a range of deliberately invoked :
agent concentrations and specified time periods. This information is used to
ensure that the chemical agent exposure limits can be monitored with the

(. ' required degree of confidence by each of the systems. The precision and d
N accuracy test reports evaluating the effectiveness of each method are subject ’
to independent review and inspection by the DHHS, Center for Environmental

Health, and NIOSH.
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Testing allows the Army to assess the reliability of the instrument and to
assess the kinds and the amount of maintenance necessary to keep the device
operating. Finally, testing helps the Army determine the worker's response and
reaction to the instrument.

N e

Once monitoring systems have been approved for storage, transport
activities, or plant demilitarization operations, ongoing quality assurance
procedures are initiated to ensure continued validity of the measurements.
lLaboratory instruments (used to analyze agent samplers) are calibrated each
work shift., Daily agent testing of field sampling equipment such as impingers '
or DAAMS tubes is accomplished by adding a known amount of agent directly into
the sampling device. This will verify that the required degree of precision
and accuracy is maintained throughout operations. The automated monitors are
also tested. Many of the critical monitoring stations (such as process stacks)
have both automated agent detectors and historical monitors. This dual system g
of detectors not only helps the Army to document monitoring results but also
serves to confirm the presence of agent or the performance of the instrument.

Advanced automated agent monitoring instrumentation, such as the ACAMS, is
provided with internal diaqnostics to determine the operability of the system.
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The ACAMS software checks various parameters (e.g., temperatures, flow rates,
R etc.) to determmine whether these parameters are outside preset limits. If
n outside these limits, an error message appears on the front panel.

e Additionally, a malfunction status signal is sent to the control center.

2.6 MONITORING STRATEGIES )

::%‘, 2.6.1 Overview

t"

::Q During the disposal of the chemical weapons stockpile, storage, handling,

bR transportation and disposal activities will be performed. For each of these
activities, the monitoring strategy will be different. There are, however,

;“i: sanme common denaminators.

Ly

1)

P All activities will use low-level, high-level and historical monitors for

0 chemical agents. In addition, all functions involve intensive monitoring at

e the source (e.g., next to the chemical weapons) and of the work area
surrounding the chemical weapons. All use the same chemical agent standards,

o and actions to be taken in the event a standard is exceeded will incorporate

s:.: standard operating procedures to respond to the prablem. In summary, the air

e monitoring missions are: (1) to detect and measure local high level agent

e threats to workers immediately on the scene, and (2) to detect and measure low
o, level agent concentrations as a means of preventing low level agent exposure of
operators or the public.

:& The current storage monitoring techniques are a result of many years of
k : successful storage with no record of public exposure. The techniques proposed
) for monitoring during transport are improvements partially based on past
o movement experiences, as described in the Chemical Weapons Movement History PR
- Campilation. The techniques proposed for disposal are a function of the 2
N disposal of over 16 million pounds of lethal chemical agents at Rocky Mountain it
) s Arsenal and at Tooele Army Depot during which no agent release has ever
"\‘: resulted in exposure to the public. The disposal experience of the Army is
more fully described in the Chemical Agent and Munitions Disposal, Summary of
)Y the U.S. Army's Experience.
" 2.6.2 Storage Monitoring
t
,
;:':' 2.6.2.1 Purpose
" 'y Storage monitoring is performed to detect chemical agent leaking from
defective chemical weapons or containers. In most cases such leaks are from
pin-sized holes and are referred to as "vapor leaks", although "liquid leaks"
,‘:‘_ fram failed welds or serious corrosion are also detected, albiet less
~ frequently. The monitoring is conducted for the dual purpose of protecting the
-;.' public and for protecting workers who are performing surveillance and
3 maintenance on the chemical weapons.
> 2.6.2.2 Procedures for Monitoring Storage Structures or Areas
"%
b The Army divides monitoring of storage structures into two general
N categ