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1. INTRODUCTION 

 

This document presents a Site-Specific Monitoring Plan (SSMP) for Pueblo Chemical Agent-Destruction 

Pilot Plant (PCAPP) Explosive Destruction System (EDS) operations conducted at Pueblo Chemical 

Depot (PCD), Pueblo, Colorado.  This plan details monitoring requirements for mustard agent and 

addresses the monitoring requirements specified in the following documents: 

 

• U.S. Army Chemical Materials Agency, Programmatic Monitoring Concept Plan (MCP) 

 

• U.S. Army Chemical Materials Agency, Programmatic Laboratory and Monitoring 

Quality Assurance Plan (LMQAP) and the Edgewood Chemical and Biological Center 

Environmental Monitoring Laboratory Laboratory and Monitory Quality Control Plan 

for Chemical Materials Agency (CMA) and for Chemical Agent Standard Analytical 

Reference Material (CASARM), here after referred to as the ECBC QCP. 

 

Chemical operations will typically be conducted in Level C personal protective equipment (PPE).  

However, all monitoring will be performed at levels required for unmasked workers, designated as “no 

respiratory protection” in the airborne exposure limit (AEL) tables. 

 

A typical operational day will be from 10 to 12 hours long.  During operations, continuous near real-time 

(NRT) monitoring and historical monitoring will be performed.  MINICAMS

 

 units will not be 

challenged during non-operational hours (that is, nights and weekends).  At no time will mustard agent-

filled munitions be stored onsite in the Environmental Enclosures during non-operation hours. 

1.1 Purpose and Scope 

 

The purpose of this monitoring plan is to define the strategy used to monitor airborne exposure 

concentrations of mustard agents during EDS operations at the PCAPP EDS site.
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This plan outlines monitoring objectives, procedures, and responsibilities for the execution of a 

monitoring program during operations.  It includes worker protection and process monitoring during the 

following: 

 

• Monitoring of the Modified Ammunition Vehicle (MAV) prior to removal and during 

removal of mustard agent-filled munitions from the vehicle at Container Storage Unit 

(CSU) H1102 or, in the event of just-in-time delivery, at the EE 

 

• First entry monitoring and operations at CSU H1102 

 

• EDS operations. 

 

Monitoring strategies used to support PCAPP EDS site operations are based on the following: 

 

• Only mustard agent-filled munitions, Department of Transportation (DOT) cylinders, and 

other miscellaneous items that are part of the PCD stockpile will be treated/destroyed. 

 

• The EDS unit will be located inside an Environmental Enclosure equipped with two Air 

Filtration Systems (AFSs). 

 

• Monitoring for the specific chemicals of concern will be performed continuously during 

operations in the Environmental Enclosure and will remain in place until closure. 

 

• Mustard agent-filled munitions or chemical agent will not be stored overnight in the 

Environmental Enclosure. 

 

1.2 Monitoring Objectives 

 

Chemical monitoring during PCAPP EDS site operations is performed to ensure operations are being 

safely conducted and to detect conditions that may lead to cause a release of chemical agent to the 

environment.  Monitoring of the site during treatment activities will accomplish the following: 

 

• Provide worker protection.



 

Pueblo Chemical Depot Appendix 3-3-3  
Hazardous Waste Permit 
March 2, 2015 

• Protect the environment from a potential chemical release. 

 

• Provide early warning to decision-makers for implementation of corrective action(s). 

 

1.3 Chemicals of Concern 

 

During EDS operations at PCAPP, the chemical agents distilled sulfur mustard (HD) and mustard-T 

mixture (HT) will be treated.  Monitoring of these chemical agents will be achieved by monitoring for 

bis(2-chloroethyl)sulfide, the H component of the agents. 

 

2. ORGANIZATION AND MANAGEMENT RESPONSIBILITIES 

 

PCAPP EDS site monitoring operations will require collaborative efforts between several government 

agencies.  These agencies and their respective duties are discussed in the following paragraphs. 

 

2.1 Recovered Chemical Materiel Directorate (RCMD) 

 

RCMD is responsible for the following: 

 

• Developing and coordinating the SSMP and procedures required for EDS site operations 

at PCAPP 

 

• Ensuring appropriate review and approval of monitoring procedures are obtained from 

the Department of the Army (DA) and outside agencies  

 

• Implementing a quality assurance (QA) program 

 

• Ensuring Occupational Safety and Health Administration (OSHA) and DA health and 

safety requirements are met.
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2.2 U.S. Army Chemical Materials Activity (CMA) Risk Management Directorate (RMD) 

 

The CMA RMD is responsible for: 

 

• Notifying outside agencies such as the CMA Monitoring Office and the Department of 

Health and Human Services (DHHS) of monitoring results 

 

• Defining laboratory and monitoring QA requirements for monitoring activities 

 

• Advising the RCMD on laboratory-related quality assurance/quality control (QA/QC) 

practices 

 

• Recommending QA/QC practices for RCMD to use in supporting the EDS monitoring 

activities 

 

• Reviewing and evaluating this SSMP and quality control (QC) plans 

 

• Monitoring the effective implementation of this SSMP at the PCAPP EDS site 

 

• Reviewing QC data and recommending remediation, as required. 

 

2.3 RCMD Site Manager 

 

RCMD Site Manager is responsible for the following: 

 

• Integrating monitoring operations into overall site operations 

 

• Implementing corrective actions indicated by monitoring results.
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2.4 Edgewood Chemical Biological Center (ECBC) 

 

Monitoring will be conducted by ECBC, who will: 

 

• Perform first entry monitoring and monitoring during operations inside CSU H1102 

 

• Perform first entry monitoring and monitoring during operations in the MAV prior to 

removal and during removal of mustard agent-filled munitions/DOT containers from the 

vehicle at CSU H1102 or, in the event of just-in-time delivery, at the EE 

 

• Collect and retain all monitoring data and monitoring QC data generated during the 

project 

 

• Provide guidance for monitoring operations conducted onsite 

 

• Provide trained and certified personnel to operate monitoring equipment  

 

• Provide calibration and challenge research development, test, and evaluation (RDT&E) 

standards for HD 

 

• Perform monitoring procedures outlined in this Plan 

 

• Provide a Mobile Analytical Platform (MAP) configured with instrumentation capable of 

analyzing Depot Area Air Monitoring System (DAAMS) tubes. 

 

2.5 PCD 

 

PCD will provide monitoring assistance for all Chemical Accident/Incident Response and Assistance 

(CAIRA) events during operations at CSU H1102 or the MAV.  During these confirmed leaker events, 

operations will revert to applicable PCD procedures. 

 

3. TYPES OF MONITORING 

 



 

Pueblo Chemical Depot Appendix 3-3-6  
Hazardous Waste Permit 
March 2, 2015 

Placement of each monitoring location is based on potential chemical migration points and verified via 

the use of a smoke test.  When monitoring supports personnel protection, monitoring locations should be 

located in close proximity of personnel and preferably at the breathing zone height.  Heat-traced sample 

lines (HTSLs) will be no more than 150 feet in length. 

 

The following paragraphs describe the types of monitoring that will be employed during EDS operations.  

Specific monitoring strategies for analytes are provided in Section 4. 

 

3.1 NRT Monitoring 

 

NRT monitoring is performed in areas where contamination is likely or possible in order to determine 

airborne chemical concentration of chemical warfare agents in the shortest amount of time at the 

monitoring level commensurate with engineering controls and worker protection.  The NRT monitoring 

system must have the capability to automatically collect, analyze, and report/display the results within 

15 minutes. 

 

3.2 Historical Monitoring 

 

Historical monitoring during operations is performed to measure very low concentrations of airborne 

analytes at the worker population limit (WPL) and is designed to trigger activities to investigate the 

source of contamination that may be found below the alarm level of the NRT system.  Sampling is 

accomplished by collecting a DAAMS sample over an extended period of time (usually the duration of a 

workday); subsequent analysis is conducted at the onsite MAP.  All historical DAAMS samples must be 

analyzed within 72 hours of sampling termination. 

 

When agent exposure is confirmed to exceed the WPL, the Pueblo Chemical Agent-Destruction Pilot 

Plant Explosive Destruction System at Pueblo Chemical Depot, Chemical Agent Worker Population Limit 

Exceedance Plan is initiated.  The PCAPP EDS WPL Exceedance Plan is provided in Attachment 3, 

Waste Analysis Plan, Appendix 3-4 of the PCD Hazardous Waste Permit. 

 

3.3 Confirmation Monitoring 

 

Confirmation monitoring is performed to validate or invalidate an alarm or positive measurement 

received from the principal monitoring method (either an NRT method or historical method) and is 
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accomplished by collecting a vapor sample in the immediate vicinity of the NRT monitor or historical 

sampling location.  Subsequent analysis is conducted offline at the onsite MAP.  Confirmation monitoring 

is used for informational and qualitative data reporting purposes in the event of a chemical materiel 

release.  The confirmation sample shall be analyzed by a method different from the principal method 

(NRT or historical)1

 

 to increase the likelihood of detecting interferences and only upon a principal method 

(NRT or historical) positive response. 

The need for analysis of confirmation DAAMS samples may dependent on the actual concentration of 

agent detected, the operation being performed, the PPE being worn at the time of the NRT alarm, etc.  

However, analysis of DAAMS tubes is given priority over all other samples. 

 

During chemical agent operations, confirmation DAAMS tubes are continually aspirated throughout the 

workday.  In the event of an NRT alarm, the DAAMS tubes co-located with the alarming MINICAMS are 

collected and analyzed.  DAAMS tubes will be co-located at all NRT monitoring locations with the 

exception of the exit airlock.  This location is for monitoring potentially contaminated personnel and does 

not require confirmation monitoring. 

 

4. MONITORING EQUIPMENT 

 

Mustard agent will be monitored using the following equipment: 

 

• MINICAMS 

 

• DAAMS tubes. 

 

Table Appendix 3-3-1 provides the type of instrument/equipment used for each monitoring application 

during PCAPP EDS operations.  The following paragraphs describe the instrumentation/equipment in 

more detail. 

 

Mercury will be monitored using a personal sampling pump located on the platform of the EDS.  The 

personal sampling pump will obtain a grab sample that can be analyzed for the presence or absence of 

                                                      
1 Analyses performed using a gas chromatograph/mass spectrometer (GC/MS) will not require confirmation 

analysis. 
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mercury.  In addition to this monitoring, direct read instruments, such as a mercury spectrometer (Lumex) 

or equivalent direct read instrument, can be used to obtain NRT measurements of mercury. 

 

4.1 MINICAMS 

 

All NRT chemical agent monitoring will be performed using MINICAMS.  The MINICAMS is an 

automated gas chromatograph (GC) that operates by alternating between sampling and analysis cycles.   

Table Appendix 3-3-1.  Mustard Monitoring Application and Monitor Type 

 

Monitoring Type 
 Chemical of Concern  

NRT Monitoring
a
 

HD; HT 
 

MINICAMS MINICAMS configured with an XSD ® 

Historical Monitoring

HD; HT 
 

a
 

DAAMS; GC Quantitative analysis b
 

Confirmation of NRT Alarm

HD; HT 
 

a
 

DAAMS; GC Qualitative confirmation of MINICAMS alarm b
 

Confirmation of Historical Monitoring

HD; HT 

a,c 

DAAMS; GC Qualitative or quantitative confirmation of DAAMS  b
 

 
Notes: 
 
a
 Both HD and HT will be monitored as H. 

b GCs will be equipped with either a mass spectrometer or flame photometric detector. 
c

 

 If historical DAAMS tubes are analyzed on a gas chromatograph/mass spectrometer (GC/MS), confirmation via 
an alternative method is not required. 

DAAMS = Depot Area Air Monitoring System 
GC = gas chromatograph 
HD = distilled sulfur mustard 
HT = mustard-T mixture 
NRT = near real-time 
XSD = halogen selective detector
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During the sample cycle, a vacuum system pulls an air sample into the MINICAMS via an HTSL.  For 

NRT monitoring, the sampling and analysis cycle of the MINICAMS must be no more than 15 minutes. 

 

The sample enters the MINICAMS and concentrates on a solid sorbent tube (i.e., preconcentrator tube).  

The sorbent tube is maintained at a temperature that will prevent condensation from forming on the 

sorbent tube.  During sample analysis, the solid sorbent tube is heated to thermally desorb the analytes, 

while nitrogen flows into the sorbent tube to sweep the analytes into the capillary column for analytical 

separation.  The analytes are separated and carried to the detector for sample analysis. 

 

All MINICAMS units will be located in a monitoring shed and will be equipped with an HTSL that will 

not exceed 150 feet in length.  The distal end of each sample line will be positioned at an NRT sampling 

location. 

 

The MINICAMS alarm setpoints/action levels will be 0.25Z or 0.7Z, where Z represents the monitoring 

level (AEL).  Table Appendix 3-3-2 outlines which alarm setpoint/action levels are implemented for 

each functional activities. 

 

4.2 DAAMS 

 

DAAMS tubes are used to provide historical agent monitoring at the WPL and to confirm or refute 

MINICAMS alarms and historical responses.  The DAAMS stations are comprised of solid sorbent 

DAAMS tubes, pumps, and flow control devices.  Monitoring with DAAMS employs air aspiration 

through the DAAMS tube for a predetermined period of time at a controlled airflow rate.  Contaminants 

(ie., mustard agent) in the air are adsorbed on the solid sorbent.  Aspirated DAAMS samples are then 

analyzed in the MAP laboratory to determine concentrations of mustard chemical agent.  Laboratory 

analysis uses thermal desorption of the analytes from the sorbent tubes into a GC/MS.  Analysis by 

GC/MS does not require confirmation by an alternate method. 

 

5. MONITORING STRATEGY 

 

The following paragraphs describe the monitoring strategy that will be employed during EDS operations 

involving HD and HT at the PCAPP EDS site.  Both HD and HT will be measured at HD.  Monitoring 

locations during mustard operations are illustrated in Figure Appendix 3-3-1.  Table Appendix 3-3-2 
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Figure Appendix 3-3-1.  Monitoring Locations During Mustard Operations
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Table Appendix 3-3-2.  Summary of Air Monitoring Strategy During PCAPP EDS Operations 

 

Monitoring Location or 
Functional Activity 

NRT 
Monitoring

NRT 
Confirmation

a
 

NRT Alarm 
Setpoint/ 
Action 
Level 

b
 

Historical 
Monitoring

Historical 
Confirmation

c
 Notes/Comments 

c
 

CSU Surveillance VSL d
 VSL 0.25Z VSL VSL Surveillance monitoring is required weekly at a 

minimum. 
 

CSU First Entry 
Monitoring 

VSL VSL 0.25Z   During PCAPP EDS operations, first entry 
monitoring will be performed prior to opening the 
door of CSU H1102. 

CSU Operations VSL VSL 0.25Z WPL WPL Monitoring is required anytime mustard agent-filled 
munitions are stored and operators are present 
inside CSU H1102. 

CSU Passive 
Filters-Midbed 

VSL VSL 0.25Z   Required only in the event of confirmed mustard 
agent detection during surveillance/first entry 
monitoring. 

CSU Passive 
Filter-Exhaust 

VSL VSL 0.25Z   Required only in the event of a confirmed mustard 
agent concentration at the passive filter midbed 
location in the active filter. 

1,000 cfm Filter-Midbed VSL VSL 0.25Z   Require monitoring upon installation and every 
24 hours until there are no more confirmed agent 
concentrations inside the CSU or MAV. 

1,000 cfm Filter-Exhaust VSL VSL 0.25Z   Continuous monitoring required only in the event 
of confirmed agent concentration at the midbed 
location. 
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Table Appendix 3-3-2.  Summary of Air Monitoring Strategy During PCAPP EDS Operations (Continued) 

  

Monitoring Location or 
Functional Activity 

NRT 
Monitoring

NRT 
Confirmation

a
 

NRT Alarm 
Setpoint/ 
Action 
Level 

b
 

Historical 
Monitoring

Historical 
Confirmation

c
 Notes/Comments 

c
 

MAV First Entry 
Monitoring 

VSL VSL 0.25Z   Monitoring of the interior of the MAV is required 
prior to opening to off-load mustard agent-filled 
munitions at CSU H1102 or, in the event of just-in-
time deliveries, at the EE.  In the event of a 
confirmed agent concentration, a 1,000 cfm filter 
will be installed on the MAV, which requires 
monitoring as described above. 

MAV Operations VSL VSL 0.25Z WPL WPL Monitoring is required anytime mustard agent-filled 
munitions are being transferred from the MAV to 
the CSU or, in the event of just-in-time deliveries, 
at the EE. 

Workspace Process Areas 
Inside Environmental 
Enclosure

VSL 

e 

VSL 0.7Z WPL WPL Continuous during daily operations. 

Environmental Enclosure 
AFS Midbed

VSL 
g 

VSL 0.7Z   Requires continuous monitoring during daily 
operations. 

Environmental Enclosure 
AFS Exhaust (Stack) 

VSL VSL 0.7Z VSL VSL NRT monitoring required only in the event of 
confirmed agent concentrations at the midbed 
location. 

Environmental Enclosure 
AFS Filter Operations 

STEL STEL 0.7Z WPL WPL
f
 NRT, confirmation of NRT alarms, and historical 

monitoring are required when conducting operation 
in the filters such as changing out carbon filters. 

f
 

PDS STEL STEL 0.7Z   Worker protection monitoring. 

Exit Airlock STEL  0.7Z   Monitoring for potentially exposed personnel only.  
Confirmation is not required. 
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Treaty Trailer    WPL WPL Historical monitoring is required inside the treaty 
trailer when OPCW team members are present 
during EDS operations. 
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Table Appendix 3-3-2.  Summary of Air Monitoring Strategy During PCAPP EDS Operations (Continued) 

 

Notes: 
 
a
 All NRT monitoring will be conducted with MINICAMS® equipped with halogen selective detectors (XSDs). 

b
 Confirmation of NRT alarms will be performed by collection and analysis of Depot Area Air Monitoring System (DAAMS) tube samples. 

c
 Historical monitoring will be performed by collection and analysis of DAAMS tubes. 

d
 First entry monitoring of CSU H1102 satisfies the requirement for CSU H1102 surveillance monitoring also.  In the event that a cessation of operations 

results in first entry monitoring is not performed within 7 days of the last entry, CSU H1102 shall be monitored to satisfy the requirements of surveillance 
monitoring. 

e Workspace process area locations inside the Environmental Enclosure include the sample unpack area, the Containment Vessel door, the waste drums.  
Historical monitoring inside the Environmental Enclosure will be conducted at the inlet of the air filtration systems. 

f
 Historical monitoring during filter changeout (bag-in/bag-out procedures) will be performed by collecting DAAMS tubes at two locations in the workspace 

surrounding the filter unit. 
g 

 

In the AFS, there will be a single, separate MINICAMS® monitoring each unit. Each MINICAMS will operate in conjunction with an automatic stream 
selection system that allows collection and analysis of samples at each of the three levels of the midbed. In the event of a confirmed alarm at one of the 
midbed locations, the stream selection system will be manually switched to monitor the exhaust (stack) location. 

AFS = Air Filtration System 
cfm = cubic feet per minute 
CSU = Container Storage Unit 
EDS = Explosive Destruction System 
MAV = Modified Ammunition Vehicle 
NRT = near real-time 
OPCW = Organization for the Prohibition of Chemical Weapons 
PCAPP = Pueblo Chemical Agent-Destruction Pilot Plant 
PDS = Personnel Decontamination Station 
STEL = short-term exposure limit 
VSL = vapor screening level 
WPL = worker population limit
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details the monitoring levels to be used during operations and Table Appendix 3-3-3 outlines the AELs 

for mustard agents. 

 

Monitoring results will be used to ensure operations are being conducted in a safe manner and to detect 

any conditions that may cause workers to be exposed to chemical agent vapors during upset conditions. 

 

When conducting chemical agent operations, worker protection and process monitoring will be at the 

vapor screening level (VSL).  In areas where worker protection monitoring is conducted, the VSL 

measurements will be used to calculate short-term exposure limit (STEL) values whenever there is an 

NRT alarm.  Because the NRT monitors measure and report the concentration at the VSL, the 15-minute 

STEL value is manually calculated using the concentration reported by the NRT monitor to determine if 

the STEL has been exceeded.  An example of this calculation is contained in Appendix 

Attachment 3-3-3. 

 

The VSL is intended for applications and/or locations that require monitoring for an environmental 

release, engineering controls (for example, filters), process upset condition, or vapor decontamination 

classification monitoring.  The VSL is a concentration-only value and does not consider the analytical 

method’s sampling duration other than to determine the volume of air sampled to calculate the analyte 

concentration. 

 

Two different MINICAMS methods will be used onsite during PCAPP-EDS operations.  A ten minute 

method will be used for all MINICAMS monitoring the interior of the EE, in the PDS, and in the AFS.  A 

five minute method will be used when monitoring the interior of the CSU and the MAV. 

 

5.1 NRT and NRT/Confirmation Monitoring Inside the Environmental Enclosure and AFS 

 

During HD and HT operations, NRT monitoring for worker protection will be conducted at the 15-minute 

STEL (0.003 milligram per cubic meter [mg/m3]) and process monitoring will be conducted at the VSL 

(0.003 mg/m3

 

). 

NRT monitoring will be performed at several locations within the Environmental Enclosure as well as the 

AFS.  The following paragraphs detail the sampling locations and placement of NRT monitoring 

equipment inside the Environmental Enclosure and the AFS. 

 



 

Pueblo Chemical Depot Appendix 3-3-16  
Hazardous Waste Permit 
March 2, 2015 

5.1.1 AFS.  NRT monitoring will be performed at the midbed or, if necessary, the exhaust (stack) 

locations of the AFS.  Monitoring will be performed using an HTSL interfaced with a MINICAMS 

located in the monitoring module.
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Table Appendix 3-3-3.  AELs for HD and HT 

 

 

Averaging Time 

WPL 
(12 hours) 

WPL 
(8 hours) 

WPL 
(4 hours) 

WPL 
(2 hours) 

STEL
a

Variable 
 

(15 minutes) 

No Respiratory Protection 2.7 × 10-4 mg/m 4 × 103 -4 mg/m 8 × 103 -4 mg/m 1.6 × 103 -3 mg/m 3 × 103 -3 mg/m  3 

Air-Purifying Respirator Use only in accordance with Army/NIOSH approval and restrictions on use. 

M40-Series Mask 1.0 × 10b
 1.5 × 10-3 3.0 × 10-3 6.0 × 10-3 3.0 × 10-3  -2 

Supplied-Air Respirator w/o 
Escape Bottle 

0.27 mg/m 0.4 mg/m3 0.4 mg/m3 0.4 mg/m3 0.7 mg/m3 
 3 

Self-Contained Breathing 
Apparatus or Supplied-Air 
Respirator with Escape Bottle 

2.7 mg/m 4 mg/m3 8 mg/m3 16 mg/m3 30 mg/m3 
 

3 

Vapor Screening Level      3 × 10-3 mg/m3 

 
Notes: 
 
a
 Exposures at the STEL shall occur not more than one time per day.  The Centers for Disease Control and Prevention (CDC) may publish updated numbers. 

b

 
 Use of the M40-series mask in sulfur mustard operations (in addition to escape purposes) is authorized by DA Pam 385-61. 

Airborne exposure limits (AELs) are taken from the U.S. Army Chemical Materials Agency Programmatic Monitoring Concept Plan (MCP) and 
69 FR 24164-24168 (3 May 2004).  All AELs are concentration and time values, not concentration only values.  Administrative controls may be used to limit 
potential exposure to workers.  However, because administrative controls cannot be used to limit the duration of potential public exposure, only the WPL 
protective action level is significantly affected by administrative controls, which limit the duration of potential exposure. 
 
The maximum use concentration is the product of the AEL and the assigned protection factor for the respirator.  The assigned protection factors used in this table 
are taken from 68 FR 34036-34119, 6 June 2003.  For sulfur mustards, air-purifying respirators are for escape purposes only. 
 
mg/m3

NIOSH = National Institute for Occupational Safety and Health 
 = milligram per cubic meter 

STEL = short-term exposure limit 
WPL = worker population limit
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The MINICAMS monitoring the AFS will operate in conjunction with an automatic stream selection 

system that allows collection and analysis of samples at each of the three levels of the midbed.  In the 

event of a confirmed alarm at one of the midbed locations, the stream selection system will be manually 

switched to monitor the exhaust (stack) location. 

 

Confirmation DAAMS will be located inside the midbed and exhaust (stack) of the AFS.  DAAMS tube 

stations that allow collection and analysis of samples at each of the three levels of the midbed and the 

exhaust (stack) of the AFS will be used to collect confirmation DAAMS tube samples in the event of an 

NRT alarm. 

 

Note:  When personnel are performing bag-in/bag-out operations (filter changeout), historical monitoring 

is required. 

 

5.1.2 Sample Area/Unpack Area or Waste Containers.  By employing a stream selection device, a 

single MINICAMS will have the capability of monitoring at either the sample area/unpack area or the 

area above the waste containers.  The stream selection device will be manually switched to the 

appropriate location depending on the operational procedure being performed at that time. 

 

NRT monitoring of the sample area/unpack area will be performed using an HTSL interfaced with a 

MINICAMS located in the monitoring shed.  The HTSL will be coiled and hung over the table in the 

unpack area such that it is approximately 2 feet above the unpack table.   

 

NRT monitoring of the waste drum area will be performed using an HTSL interfaced with a MINICAMS 

located in the monitoring shed.  The HTSL will be coiled and hung over the waste drums such that it is 

approximately 2 feet above the drums. 

 

Confirmation DAAMS will be co-located at the distal end of the MINICAMS HTSL located in the 

vicinity of the sample table/unpack area to collect confirmation DAAMS tubes in the event of an NRT 

alarm.  Confirmation DAAMS will also be co-located at the distal end of the MINICAMS HTSL located 

over the EDS waste containers to collect confirmation DAAMS tube samples in the event of an NRT 

alarm. 

 

5.1.3 EDS Containment Vessel.  NRT monitoring of the Containment Vessel will be performed using 

an HTSL interfaced with a MINICAMS located in the monitoring shed.  The HTSL will be coiled and 
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hung over the Containment Vessel such that it is approximately 2 feet above and slightly in front of the 

Containment Vessel door. 

 

Confirmation DAAMS will be co-located at the distal end of the MINICAMS HTSL located over the 

EDS Containment Vessel to collect confirmation DAAMS tubes in the event of an NRT alarm. 

 

5.1.4 Personnel Decontamination Station (PDS).  NRT monitoring will be performed in the PDS 

using an HTSL interfaced with a MINICAMS located in the monitoring shed.  During PDS operations, 

this MINICAMS will be available for monitoring of potentially contaminated personnel (see 

paragraph 5.3). 

 

Confirmation DAAMS will be co-located at the distal end of the MINICAMS HTSL and may be 

collected and analyzed in the event of a work area alarm in the PDS.   

 

5.2 Historical and Historical/Confirmation Monitoring in the Environmental Enclosure 

and AFS 

 

From the start of operations through closure, any time work is performed inside the Environmental 

Enclosure, historical monitoring will be performed.  Monitoring at the WPL will be performed by 

collecting DAAMS tube samples inside the Environmental Enclosure at a location near the inlet of the 

AFS.  Monitoring at the VSL will be performed by collecting DAAMS tube samples at the exhaust 

(stack) of the AFS.  Samples analyzed by GC/MS will not require confirmation; however, duplicate tubes 

will be collected at each location. 

 

5.3 Monitoring for Potentially Exposed Workers 

 

There will be MINICAMS sample locations in both the PDS and the PDS exit airlock.  During agent 

operations, monitoring of potentially exposed workers in the PDS will be conducted in accordance with 

the DA Memorandum:  Performance Standard for Monitoring Potentially Exposed Workers 

(13 September 2007).
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5.4 CSU H1102 Monitoring 

 

CSU H1102 will have two fixed monitoring location points for mustard agent monitoring.  Two 1/4-inch 

outer diameter Teflon® sample lines (not heat-traced), permanently marked front and rear, will run for 

approximately 6 inches outside of the structure at the headwall through the floor drain to the interior of 

the structure.  The front sample line will remain in close proximity to the interior side of the headwall 

towards the center of the structure without hindering access to the door.  The rear sample line will 

continue down the length of the floor drain channel to the rear wall, turn, and continue to the location at 

the mid-point of the rear wall of the structure.  Exterior CSU H1102 lines are contained within a M2A1 

container and are permanently attached to a metal plate with stainless steel Swagelok®

 

 unions.  The 

unions will be capped when not in use. 

These lines will be used for both first entry monitoring and for monitoring during CSU H1102 operations.  

Figure Appendix 3-3-2 illustrates the monitoring locations to be used for monitoring the interior of 

CSU H1102.  Monitoring at the CSU will be performed with MINICAMS units and dedicated HTSLs and 

DAAMS sampling equipment.  The alarm setpoint/action level for first entry monitoring and CSU 

operations is 0.25Z. 

Figure Appendix 3-3-2.  CSU H1102 Monitoring Location

PRIOR TO ENTRY

PERMANENT SAMPLE LINES

Rear

Front

P-0223-005; first-entry.cdr
9/16/13
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Note:  The following paragraphs describe the strategies to be used during normal CSU operations.  In the 

event of off normal operations (leaker events), operations will revert to PCD procedures and strategies. 

 

5.4.1 CSU H1102 Surveillance Monitoring.  Surveillance monitoring is required on a weekly basis 

when mustard agent-filled items are stored inside CSU H1102.  First entry monitoring of CSU H1102 

satisfies the requirement for CSU H1102 surveillance monitoring also.  In the event that a cessation of 

operations results in first entry monitoring not being performed within 7 days of the last entry, CSU 

H1102 shall be monitored to satisfy the requirements of surveillance monitoring. 

 

5.4.2 CSU H1102 First Entry Monitoring.  When mustard agent-filled munitions are being stored in 

the onsite CSU H1102, first entry monitoring must be performed prior to personnel entry into the unit.  

First entry monitoring shall be achieved by employing the sampling port on the exterior of the CSU 

associated with interior line sampling the rear of the CSU. 

 

To clear the CSU for entry, monitoring will consist of three consecutive cycles with concentrations not to 

exceed the alarm setpoint/action level of 0.25Z. 

 

If chemical agent concentrations are below the alarm setpoint/action level, the CSU H1102 door may be 

opened and personnel may enter.  In the event of a confirmed chemical agent alarm, notifications will be 

made in accordance with Table Appendix 3-3-4, further response will be provided by PCD, and a 

1,000 cubic feet per minute (cfm) filter will be installed on CSU H1102. 

 

5.4.3 CSU H1102 Operations Monitoring.  Continuous NRT and historical monitoring are required 

anytime operators are working inside CSU H1102 when mustard agent-filled munitions are in storage.  

As with first entry monitoring, NRT monitoring during CSU operations will be achieved by employing 

the sampling port on the exterior of the CSU associated with interior line sampling the rear of the CSU. 

 

Operations may continue in CSU H1102 as long as chemical agent concentrations are below the NRT 

alarm setpoint/action level (0.25Z).  In the event of a confirmed chemical agent alarm, notifications will 

be made in accordance with Table Appendix 3-3-4, further response will be provided by PCD, and a 

1,000 cfm filter will be installed on CSU H1102.  If there are no confirmed chemical agent alarms, the 

CSU H1102 door may be opened and personnel may enter. 
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In addition, historical monitoring at the WPL is required during operations inside the CSU.  This will be 

accomplished by locating DAAMS sampling equipment near the front of the CSU to collect vapor 

samples.  In the event that historical monitoring indicates confirmed concentrations equal to or greater 
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Table Appendix 3-3-4.  NRT Alarm Notification Matrix 

 

Situation Notification Possible Action
a
 

Single MINICAMS® • PCAPP EDS Command Post  
Alarm • PCD OC 

• SSHO 

• Await result of next MINICAMS cycle 
• Evacuate non-essential personnel 
• Evaluate PPE level 
• Analyze DAAMS tubes 

Two Consecutive 
MINICAMS Alarms 

• PCAPP EDS Command Post 
• PCD OC 
• SSHO 

• Await result of next MINICAMS cycle 
• Evaluate PPE level 
• Determine source of contamination 

Three Consecutive 
MINICAMS Alarms 

• PCAPP EDS Command Post 
• PCD OC 
• SSHO 

• Determine source of contamination 

 
Notes: 
 
a

 

 This table is based on detection of chemical warfare materiel (CWM) at the alarm setpoint.  Decision on actual 
actions taken will reside with the RCMD Site Manager.  Actions may vary, depending on the actual 
concentration of CWM detected, the operation being performed, the location of the alarm, etc. 

DAAMS = Depot Area Air Monitoring System 
EDS = Explosive Destruction System 
OC = Operations Center 
PCAPP = Pueblo Chemical Agent-Destruction Pilot Plant 
PCD = Pueblo Chemical Depot 
PPE = personal protective equipment 
SSHO = Site Safety and Health Officer
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than the WPL but less than the STEL and with no corresponding NRT alarm, the WPL Exceedance Plan 

will be enacted (Attachment 3, Appendix 3-4, of the PCD Hazardous Waste Permit). 

 

5.5 MAV Monitoring at CSU H1102 

 

The MAV will have two fixed monitoring location points for mustard agent monitoring, one near the cab 

of the truck and one near the roll-up door.  The monitoring ports consist of stainless steel Swagelok 

unions on the exterior of the MAV.  The unions will be capped when not in use.  During normal 

operations, the location near the cab will be used for NRT monitoring for first entry and for operations 

inside the MAV.  Figure Appendix 3-3-3 depicts the monitoring and filter ports on the exterior of a 

MAV. 

 

Note:  The following paragraphs describe the strategies to be used during normal CSU operations.  In the 

event of off normal operations (leaker events), operations will revert to PCD procedures and strategies. 

Figure Appendix 3-3-3.  MAV Monitoring and Filter Ports
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5.5.1 MAV First Entry.  Prior to personnel opening the MAV door to remove mustard agent-filled 

munitions at CSU H1102 or, in the event of just-in-time delivery, at the EE, first entry monitoring must 

be performed.  To clear the MAV for entry, monitoring will consist of two consecutive cycles with 

concentrations not to exceed the alarm setpoint/action level of 0.25Z.  Monitoring will be conducted using 

the monitoring port nearest the cab of the truck. 

 

In the event of a confirmed agent alarm, notifications will be made in accordance with Table 

Appendix 3-3-4, further response will be provided by PCD, and a 1,000 cfm filter will be installed on the 

MAV. 

 

5.5.2 MAV Operations.  Both NRT and historical monitoring are required when operators are 

unloading the MAV at CSU H1102 or, in the event of just-in-time deliveries, at the EE.  NRT monitoring 

will be performed using the monitoring port nearest the cab of the MAV and the alarm setpoint/action 

level will be 0.25Z.  Historical monitoring will be performed at the back of the MAV nearest the roll-up 

door. 

 

5.6 Treaty Trailer 

 

Historical monitoring will be conducted inside the treaty trailer on all operational days that OPCW team 

members occupy the trailer. 

 

5.7 CSU H1102 Passive Filter Unit Monitoring 

 

The CSU is equipped with a passive filter system.  In the event of a confirmed MINICAMS alarm during 

first entry or operations monitoring of CSU H1102, monitoring of the passive filter units on the exterior 

of the CSU door and on the CSU exhaust will be required. 

 

If chemical agent concentrations are equal to or greater than the alarm level, notifications will be made in 

accordance with Table Appendix 3-3-4 and further response will be provided by PCD. 

 

Monitoring will be performed at the uppermost monitoring point on the rear vent passive filter and the 

low static pressure port on the front passive filter for three MINICAMS cycles.  If confirmed chemical 

agent concentrations are encountered at either monitoring location, the PCAPP EDS Command Post will 
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be alerted.  Monitoring of the passive filters will be performed by PCD in accordance with PCD Standing 

Operating Procedure (SOP) PCD SOP-PU-0000-M-491. 
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Figures Appendix 3-3-4 and Appendix 3-3-5 illustrate the passive filter monitoring locations door and 

the exhaust, respectively. 

 

5.8 1,000 cfm Unit Monitoring 

 

When a 1,000 cfm filter unit is in use on either CSU H1102 or the MAV, monitoring will be performed 

by PCD in accordance with PCD SOP 491 at the midbed of the unit upon installation/activation and at 

least once every 24 hours.  If agent is detected at or above the alarm level at the midbed location, then the 

filter exhaust will be monitored on a continuous basis until a replacement filter can be installed.  In the 

event that chemical agent is detected at the filter exhaust, the filter will be shut down and the vents to the 

structure will be closed until a serviceable filter unit can be installed and activated. 

 

5.9 Waste Monitoring 

 

Monitoring of wastes is detailed in the PCAPP EDS Sampling and Analysis Plan (Annex I of the 

Destruction Plan). 

 

6. PREVENTIVE MAINTENANCE 

 

Preventive maintenance of all monitoring equipment will be performed in accordance with the approved 

quality plans and procedures. 

 

7. QC REQUIREMENTS 

 

7.1 Certification Requirements 

 

The MAP laboratory shall perform a certification and validation process for operators, instruments, and 

methods to confirm that analytical processes are suitable for use.  Method certification will require 

completion of a successful precision and accuracy (P&A) study and initial baseline study.  Method 

certification will be required before the method can be used in support operations.  Method validation will 

be demonstrated through the continuing baseline study. 
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Figure Appendix 3-3-4.  Passive Filter Monitoring Locations on Exterior of CSU Door 
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Figure Appendix 3-3-5.  Passive Filter Monitoring Locations on CSU Exhaust
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7.1.1 P&A Method Certification.  P&A studies will be performed at the PCAPP EDS site prior to the 

pre-operational survey so that data may be evaluated by the CMA Monitoring Office.  All P&A studies 

must be completed in accordance with the U.S. Army Chemical Materials Agency LMQAP (most current 

version).  NRT and historical methods will meet the requirements of Class I methods and the 

confirmation method shall meet the requirements of a Class III method. 

 

Note:  Class I and Class III are defined in the ECBC LMQCP Sections 4.18.1.1.1 (p. 45 ) and 4.18.1.1.2 (p. 46 ), 

 

 

7.1.2 Baseline Method Certification and Validation.  All methods shall successfully satisfy the 

requirements of baseline study in accordance with certification and validation requirements detailed in the 

U.S. Army Chemical Materials Agency LMQAP. 

 

During the initial baseline studies, all sampling and analysis operations shall be performed exactly as set 

forth in the applicable analytical procedures under similar operating conditions for instruments shown to 

be in control.  Each NRT station and each historical method is an independent monitoring system and 

must pass the baseline requirements appropriate for that system on a per-station or per-method basis. 

 

The continuing baseline study will be conducted to validate long-term performance of the monitoring 

systems.  The continuing baseline study begins immediately after successful completion of the initial 

baseline and continues to the cessation of monitoring. 

 

The request and approval for using an alternate baseline are contained in Appendix Attachment 3-3-4. 

 

For monitoring cessation less than 60 days, method re-certification baselines shall be performed in 

accordance with the U.S. Army Chemical Materials Agency LMQAP.  For monitoring cessation greater 

than 60 days, a new initial baseline is required per the LMQAP in order to reestablish a continuing 

baseline. 

 

7.2 Calibration Requirements 

 

ECBC shall have an established and documented calibration program.  All monitoring and laboratory 

equipment used to support this mission shall be calibrated in accordance with the requirements detailed in 

the U.S. Army Chemical Materials Agency LMQAP. 
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Calibration data shall be formatted to support storage and retrieval.  Calibration records shall identify the 

following: 

 

• Chemical name 

 

• Date and time 

 

• Instrument identification number 

 

• Name or unique identification number of operator 

 

• Calibration standard identification number 

 

• Analyte standard introduction, where applicable. 

 

7.3 Challenge Requirements 

 

All instruments and monitoring methods used for the analysis of chemical agents shall be subject to 

periodic QC sample analysis for each chemical the instrument will analyze to check the process from 

sample collection through analysis.  All instruments/methods will be challenged in accordance with 

criteria from the latest version of the U.S. Army Chemical Materials Agency LMQAP. 

 

7.4 Monitoring QC Data Statistical Validation 

 

Statistical validation will be documented in reports, which will include QC data (i.e., calibrations, 

challenges), statistical analysis, and corrective actions.  The MAP will submit the QC data to the CMA 

mandated statistical program from initial baseline through the completion of closure at 

https://home.cma.army.mil/qcdrs. 

 

7.5 Equipment Acceptance Requirements 

 

Monitoring equipment must be qualified by meeting or exceeding qualification requirements as specified 

in the latest version of the U.S. Army Chemical Materials Agency LMQAP. 

https://home.cma.army.mil/qcdrs�
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Acceptance testing will demonstrate the ability of the equipment to properly collect, detect, and quantify 

the chemical compound of interest.  Acceptance test pass/fail criteria and detailed requirements for 

equipment criteria are specified in the ECBC QCP. 

 

8. LIMITING CONDITIONS OF OPERATION (LCOs) 

 

All RCMD operations are governed by LCOs.  The RCMD Site Manager will determine that all 

monitoring LCOs have been achieved on a daily basis before operations can commence.  These LCOs 

will be included in the site LCOs that will be reported to the PCD Operations Center (OC).  Tables 

Appendix 3-3-5 and Appendix 3-3-6 list the recommended laboratory LCOs and recommended 

monitoring LCOs, respectively. 

 

9. NRT NOTIFICATIONS 

 

In the event of an NRT alarm, the MINICAMS operator will notify the PCAPP EDS Command Post.  

Further notifications will be the responsibility of the RCMD Site Manager.  Table Appendix 3-3-4 lists 

several possible scenarios, persons to be notified, and possible actions to be taken. 

 

10. DOCUMENTATION 

 

10.1 General Monitoring Documentation 

 

During operations, monitoring personnel will maintain documentation of all monitoring activities.  The 

documentation will include activity information on daily vapor monitoring, sample records, 

chain-of-custody (COC) forms or transfer of possession, sample analysis records, equipment calibration, 

equipment maintenance records, agent response, and SOPs, and/or Internal Operating Procedures (IOPs) 

for vapor monitoring and laboratory analysis. 
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Table Appendix 3-3-5.  Recommended Laboratory LCOs 

 

Personnela 

• Certified GC Operators 
• Certified Laboratory Technicians and Data Management Personnel 
• Certified Laboratory Management/Designee Present 

Calibration and QA/QC 

• Calibration and Challenge Standards Current 
• Operational

b
 Instruments Calibrated and in Control 

Laboratory Facility 

• Operational Ventilation System (Fume Hoods)  
• Heating, Ventilation, and Air Conditioning within Operational Limits  
• Electrical Power Operational 
• Operational Eye Washes and Safety Showers  
• Communications Operational

c
 

Instrumentationa 

• Operational Analytical Instruments  
• Operational Support Equipment
• Primary and Confirmation Methods in Control 

d
 

• Temperature Requirements as Specified by Manufacturer 

 
Notes: 
 
a
 A minimum 1 person must be available to perform the laboratory functions during operations. 

b Operational instruments are those that are necessary to support daily laboratory operations.  During mustard 
agent operations there must be 1 instrument operational available for analysis of confirmation and historical 
DAAMS tubes and when treating agent in the EDS there must be 1 operational instrument available for analysis 
of liquid neutralent samples. 

c Communications shall be telephone and/or radio communications. 
d

 
 Support equipment includes vacuum pumps, pH meter, etc. 

GC = gas chromatograph 
QA/QC = quality assurance/quality control
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Table Appendix 3-3-6.  Recommended Monitoring LCOs 

 

Personnela 

• Certified NRT Instrument Operators 
• Certified Laboratory/Monitoring Management/Designee Present 

Calibration and QA/QC 

• Agent Calibration and Challenge Standards Current 
• Operational

b

• Operational

 Instruments Calibrated and in Control 
b
 Method in Control (Quality Plant samples [QPs]) 

Instrumentationa 

• Currently Approved Operational NRT Instruments  
• All Designated NRT Monitoring Locations Equipment 
• Operational Support Equipment
• Operational Historical and Confirmation Sampling Equipment  

c
 

 
Notes: 
 
a
 A minimum of 1 person must be available to perform the functions of onsite monitoring during operations. 

b
 Operational instruments/methods are field instruments and sampling equipment required to support daily 

monitoring operations.  During mustard agent operations in the EE, monitoring must be available for each of 6 
monitoring locations (redundancy of MINICAMS in the PDS requires that a minimum of one of the PDS 
locations have monitoring), which can be achieved by 5 operational MINICAMS units using stream selection 
devices on some instrument.  During first entry monitoring at the CSU or MAV off-loading at the EE in the 
event of just-in-time delivery 1 operational MINICAMS, 1 operational confirmation DAAMS sample station, 
and 1 historical DAAMs station must be available.  During MAV offloading at the CSU 2 operational 
MINICAMS, 2 confirmation DAAMS sample stations, and 2 historical DAAMS station must be available.  

c 

 
Support equipment includes vacuum pumps, sample probes, sample lines, dilution systems, etc. 

NRT = near real-time 
QA/QC = quality assurance/quality control
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10.2 Alarm Confirmation Reports 

 

In the event of a confirmed chemical agent alarm, the U.S. Army Chemical Materials Agency MCP 

requires that a confirmed chemical materiel report be compiled.  The report shall contain the following 

information: 

 

• Identification of the chemical materiel 

 

• Sample ID Number\Sample Station 

 

• Found concentration or positive agent identification, in mg/m

 

3 

• Associated NRT reading (if applicable) 

 

• Date, time, and location of reading or measurement 

 

• QC sample results supporting the analytical results 

 

• Statement on the quality of monitoring data and printouts of the actual data 

 

• Any chemical materiel readings at any relevant stations at the site, destruction facility, or 

storage facility 

 

• Description of site operations during the sample aspiration period 

 

• A statement of the potential chemical compound’s source 

 

• Explanation of response or operator comments 

 

• Name/unique ID number of operator collecting and analyzing the sample 
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• Analytical method used for analysis 

 

• Analytical instrument ID. 

 

10.3 Equipment Documentation 

 

All support MAP laboratory analytical equipment information will be documented by support laboratory 

personnel.  The MAP laboratory will document and maintain all acceptance test results for the equipment.  

Information regarding each instrument shall be documented in logbooks, an electronic database, or other 

applicable format. 

 

10.4 Reference Standards 

 

Standards received by the agent custodian or designated alternates will be maintained onsite, accounted 

for, undamaged, and properly labeled at all times.  Steps for standard decontamination/destruction are 

outlined in Appendix Attachment 3-3-5. 

 

11. TRAINING REQUIREMENTS 

 

All EDS monitoring personnel are required to meet the minimum training requirements outlined in the 

OSHA standard Title 29 Code of Federal Regulations (CFR) 1910.120 covering Hazardous Waste 

Operations and Emergency Response (HAZWOPER).  All monitoring and laboratory personnel must also 

meet the training and certification criteria detailed in the U.S. Army Chemical Materials Agency 

LMQAP.  Training records shall be onsite for all personnel supporting PCAPP EDS laboratory and 

monitoring operations. 
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APPENDIX ATTACHMENT 3-3-1 

ACRONYMS/ABBREVIATIONS



 

 

 



 

Pueblo Chemical Depot Appendix Attachment 3-3-1-1  
Hazardous Waste Permit 
March 2, 2015 

APPENDIX ATTACHMENT 3-3-1 

ACRONYMS/ABBREVIATIONS 

 

 

AEL airborne exposure limit 

AFS Air Filtration System 

 

CAIRA Chemical Accident/Incident Response and Assistance 

cfm cubic feet per minute 

CFR Code of Federal Regulations 

CMA U.S. Army Chemical Materials Activity 

COC chain of custody 

CSU Container Storage Unit 

 

DA Department of the Army 

DAAMS Depot Area Air Monitoring System 

DHHS Department of Health and Human Services 

DOT Department of Transportation 

 

ECBC Edgewood Chemical Biological Center 

EDS Explosive Destruction System 

 

GC gas chromatograph 

GC/FPD gas chromatograph/flame photometric detector 

GC/MS gas chromatograph/mass spectrometer 

 

H Levinstein mustard 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HD distilled sulfur mustard 

HT mustard-T mixture 

HTSL heat-traced sample line 

 

IOP Internal Operating Procedure
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LCO limiting condition of operation 

LMQAP Laboratory and Monitoring Quality Assurance Plan 

 

MAP Mobile Analytical Platform 

MAV Modified Ammunition Vehicle 

MCP Monitoring Concept Plan 

mg/m3

 

 milligram per cubic meter 

NRT near real-time 

 

OSHA Occupational Safety and Health Administration 

 

P&A precision and accuracy 

PCAPP Pueblo Chemical Agent-Destruction Pilot Plant 

PCD Pueblo Chemical Depot 

PDS Personnel Decontamination Station 

PPE personal protective equipment 

 

QA quality assurance 

QA/QC quality assurance/quality control 

QC quality control 

 

RCMD Recovered Chemical Materiel Directorate 

RDT&E research development, test, and evaluation 

RMD Risk Management Directorate 

 

SOP Standing Operating Procedure 

SSMP Site-Specific Monitoring Plan 

STEL short-term exposure limit 

 

VSL vapor screening level 

 

WPL worker population limit 
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Department of the Army, Memorandum, Subject:  Performance Standard for Monitoring Potentially 

Exposed Workers, 13 September 2007. 
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Standard Analytical Reference Material (CASARM), most recent version. 

 

U.S. Army Chemical Materials Agency, Programmatic Laboratory and Monitoring Quality Assurance 
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APPENDIX ATTACHMENT 3-3-3 

CALCULATING SHORT-TERM EXPOSURE LIMIT (STEL) EXPOSURE FROM 

VAPOR SCREENING LEVEL (VSL) MONITORING DATA 

 

 

Determining a worker’s STEL exposure level requires a calculation that takes into account the duration of 

the sample cycle and analytical cycle of the MINICAMS®

 

.  The method used for monitoring distilled 

sulfur mustard (HD) is a 6-minute method, which includes a 3-minute sampling cycle.  Because the 

monitoring method is less than 15 minutes long, it is necessary to calculate the STEL exposure based on 

multiple monitoring results.   

This appendix details calculations for converting VSL MINICAMS readings to the 15-minute STEL for 

both alarm events as well as leaker operations.  Each of the calculations will be readily available in the 

Pueblo Chemical Agent-Destruction Pilot Plant (PCAPP) Explosive Destruction System (EDS) 

Command Post in Excel spreadsheet format. 

 

Alarm Events for Unmasked Workers 

 

In the event of an alarm when unmasked workers are present, the amount of time for donning masks must 

be taken into account.  For this purpose, it is assumed that workers require 30 seconds to respond to the 

alarm and don their protective masks and exit the room.  Therefore, worker exposure ends 30 seconds 

after the MINICAMS alarm sounds. 

 

The STEL exposure is a 15-minute time-weighted average (TWA).  The exposure ends when the workers 

have donned their protective masks; therefore, the calculation will cover the 15 minutes prior to donning 

the protective mask.  If the MINICAMS method being used is a 6-minute method, the 15-minute interval 

will cover all or parts of four MINICAMS cycles. 

 

Table Appendix Attachment 3-3-3-1 illustrates an example of how the calculation is performed and 

calculates the STEL exposure at the time of the MINICAMS alarm. 
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Table Appendix Attachment 3-3-3-1.  Example Calculation for Unmasked Worker in the Event of a MINICAMS Alarm 

 

 

Calculation of STEL, 15-Minute Time Weighted Average (TWA)
Monitoring Data TWA Calculation

Cycle 
Number

Cycle 
Time (min)

MINICAMS 
Action

MINICAMS 
Reading (Z)

Value used 
for TWA 

Calculation (Z)

Agent 
Concentration 

(mg/m3)

PPE 
Protection 

Factor

Weighted 
Average 
Exposure
(mg/m3)

15-min 
TWA Exposure
for Unprotected 

Workers (mg/m3)
1 Sample 0.2 0.0006 1 0

Analyze 0.2 0.2 0.0006 1 0
2 Sample 0.2 0.0006 1 0

Analyze 0.2 0.2 0.0006 1 0
3 0.5 Sample 0.2 0.0006 1 0.0003

4 Analyze 0.2 1.04 0.00312 1 0.01248
4 6 Sample 1.04 0.00312 1 0.01872

ALARM 4 Analyze 1.04 1.04 0.00312 1 0.01248
5 0.5 Sample 0.6 0.0018 1 0.0009

0 Analyze 0.6 0.6 0.0018 1 0

15 0.4398 0.002932

The cycle time is recorded 
starting with the 0.5 minute 
time it takes to mask  
immediately after the alarm.  

Z readings 
from alarming 
MINICAMS unit

For each “sample” cycle, enter the 
MINICAMS Z readings. For each “analysis” 
cycle, enter the greater of the current or 
previous MINICAMS Z readings.

Agent 
concentration 
multiplied by 
the cycle time

Total cycle 
time must equal 
15 minutes

Sum of weighted 
exposure for 
unprotected workers

Weighted average 
for unprotected 
workers divided

66-000-043; Example Calc of STEL-1.pptx
11/21/14

Multiply the value used for TWA 
calculation (Z) by the challenge 
concentration of 0.003 mg/m3.
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APPENDIX ATTACHMENT 3-3-5 

DECONTAMINATION/DESTRUCTION OF RDTE SOLUTIONS 

 

 

The following steps are followed to decontaminate/destroy RDTE solutions: 

 

1. Vials containing RDTE solutions are opened and the contents are poured into a waste 

container located inside the fume hood 

 

2. Vials are disposed of in the same waste container located inside the fume hood. 

 

3. The contents of the container are covered in bleach solution and allowed to sit for 

approximately 24 hours. 

 

4. Prior to disposal, liquid waste will analyzed via ECBC IOP MT-60.  The results must be 

less than 50 ppm for mustard agent. 

 

5. The solids and liquids are separated.  The solids appropriately containerized, labeled, and 

included into the solid waste stream.  The liquids are appropriately containerized, labeled, 

and included in the liquid waste stream. 

 

6. The destruction of RDTE solutions is recorded on ECBC Monitoring Branch Form-14 

(MBFORM-14) included on the next page. 
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