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Outline

* Introduction

« Chemical operations conducted at TOCDF

« Means of protecting workers, the general public, and the environment
* Roles of chemical agent monitoring at TOCDF

« Regulatory controls and airborne exposure limits (AELS)

* Near real-time (NRT) monitoring system used at TOCDF (ACAMS)

* QA/QC requirements for NRT monitoring systems used at TOCDF

* Monitoring data summary (alarms, trending, continuous improvement)

e Summary



U.S. Stockpile of Chemical Weapons
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In 1994, the US stockpile of chemical weapons was formally declared in
response to the U.S. signing the Chemical Weapons Convention in 1993.

The stockpile consisted of a total of 31,000 tons of sarin (GB), mustard
(HD), and agent VX and small quantities of Lewisite (L) and tabun (GA).

Agent destruction operations began at the Tooele Chemical Agent
Destruction Facility (TOCDF, Deseret Chemical Depot, Utah) in 1996.

More than 1.3 million munitions and more than 13,600 tons of chemical
agent (GB, VX, and HD) have now been destroyed at TOCDF.
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Examples of Operations Conducted at TOCDF
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Examples of Operations Conducted at TOCDF
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Accessing gent in a Projectile
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Examples of Operations Conducted at TOCDF

e . e
Waste from the Deactivation Furnace
Used to Destroy Energetics

Projectiles Removed from the
Metal Parts Furnace
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Examples of Operations Conducted at TOCDF

CONFINED SPACE
ENTRY BY PERMIT
ey

Ton Container on a Conveyer
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Examples of Operations Conducted at TOCDF

Pollution Abatement System

T

Charcoal Filtration System
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Examples of Operations Conducted at TOCDF

Entries for Maintenance/Repair

Monitoring Waste in a Drum
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Activities requiring the protection of workers, the general
public, and the environment.
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Primary Means of Protecting Workers, the
General Public, and the Environment at TOCDF

Agent containment within “engineering controls”
(e.g., cascaded, negative-pressure ventilation systems)

Charcoal filtration and other pollution abatement systems

Fail-safe systems, interlocks, sensors, seals, etc.
Hazardous risk assessments and effective quality controls

Plans and SOPs to guide all plant operations or processes

Active monitoring of systems and processes by well-trained,
engaged, and empowered personnel—"corporate” culture

Availability of suitable personal protective equipment (PPE)
Well-exercised emergency response plans.

Effective corrective and preventive action programs

Aggressive preventive maintenance

Strong site supervision and management (URS and Battelle)

Technical and management oversight by off-site “corporate” (Government, URS and Battelle)
Local site management by the Chemical Materials Agency (CMA)

Oversight by outside agencies (CMA in Maryland, CDC in Atlanta, Utah DEQ, etc.)

A\ . . [
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Primary Roles of Chemical Agent Monitoring at TOCDF*

« To detect chemical agent and sound an alarm if concentrations
greater than the applicable airborne exposure limit are reported as the
result of the failure of a system, operation, or process

e To provide an early warning of a problem that may result in the
detection of agent outside engineering controls before the applicable
airborne exposure limit is exceeded (by the use of monitoring trends)

 To ensure the use of appropriate PPE (personal protective equipment)
for the area in which workers will be located (based on monitoring
conducted prior to entry)

*Also ensures that site personnel will be able to take appropriate actions immediately, in the event of
the detection of agent to ensure the protection of workers, the general public, and the environment.
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Other Roles of Chemical Agent Monitoring at TOCDF

To ensure the immediate evacuation of an area in which workers are
located in the event that the agent concentration increases to a level
greater than appropriate for the PPE in use

To verify the decontamination of personnel in PPE, equipment, and other
items before removal from engineering controls (by monitoring in airlocks)

To ensure the effectiveness of processes (e.g., by monitoring at the
discharge airlock of the metal parts furnace, at the midbeds of charcoal
filters, and at incinerator stacks)

To verify the decontamination of waste intended for disposal off-site
(through the use of headspace monitoring)

To provide a record that documents the absence of chemical agent
outside engineering controls

To confirm/refute the presence of agent reported by automated or
manual monitoring systems

A\ ~ .. | 3
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Primary Guidance for Monitoring for
Airborne Concentrations of Chemical Agents

Centers for Disease Control and Prevention

 Final recommendations for protecting human health from
potential adverse effects of exposure to agents GA (tabun),
GB (sarin), and VX. Federal Register, 2003, 68(196):
58348-58351.

 Interim recommendations for airborne exposure limits for
chemical warfare agents H and HD (sulfur mustard). Federal
Register, 2004, 69(85): 24164-24168.

US Army Chemical Materials Agency

* Programmatic Monitoring Concept Plan (MCP), 2004

CNMA

* Programmatic Laboratory and Monitoring Quality Assurance \ /

Plan (LMQAP), 2008

The Business af Innovation
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Representative Airborne Exposure Limits

* General Population Limit (GPL)
— a 24-hour time-weighted average

 Worker Population Limit (WPL)
— an 8-hour time-weighted average

e Short-Term Exposure Limit (STEL)
— a 15-min time-weighted average
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Representative Airborne Exposure Limits

e Source Emission Limit (SEL)
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 Immediately Dangerous to Life and Health (IDLH)
— concentration above which supplied air (positive pressure) must be used

(Note: Some methods at TOCDF monitor at a site-specific Hazard Control Limit (HCL), which is much greater than the IDLH.)
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Airborne Exposure Limits (AELS)
parts per trillion by volume*

GPL WPL STEL** SEL IDLH
GB 0.17 5.2 17 52 17
VX 0.055 0.091 0.91 27 270
HD 3.1 61 460 4,600 110,000

*To meet guality requirements, air monitoring methods must be capable of monitoring concentrations as low as 0.2 AEL.

**Also, known as the Vapor Screening Limit (VSL), when used to clear decontaminated items.
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Systems Used at TOCDF to Monitor at the Airborne
Exposure Limits (AELS) - parts per trillion by volume

GPL WPL STEL SEL IDLH
GB 0.17 5.2 17 52 17
VX 0.055 0.091 0.91 27 270
HD 3.1 61 460 4,600 110,000
Monitored by DAAMS Monitored by ACAMS
manual samples collected at TOCDF automated near real-time system
analyzed in a nearby laboratory at DCD In-situ monitoring at TOCDF, 24/7

Agent detection by ACAMS is confirmed/denied by analysis of DAAMS samples.
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Automatic Continuous Air Monitoring System
(ACAMS) - near real-time monitor used at TOCDF

AUTOMATIC CONTINUOUS AIR MONITORING SYSTEM

Automated monitoring system based on:

7.88 STEL
Voltase
PMTY s 775 a 775

» Collection of the chemical agent of interest
using an internal solid-sorbent tube

« Separation of the agent from other chemicals
Courtesy of Meadoworks, Inc., Rupert, West Virginia uSing’ Capi”ary gas Chromatography

f
I
|
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\ » Detection using a flame photometric detector
(FPD)

JJ < time
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The ACAMS reports the chemical agent concentration once every 5 min.

~ . O




Batielle

Tfm Business .-:.'_f'lnnovaﬁon

ACAMS at TOCDF

*Typically, about 180 ACAMS units operate 24/7 at TOCDF.
sEach ACAMS includes local audible and visual alarms and a strip-chart recorder.

sEach ACAMS necessary to protect workers, the general population, and the

environment is interfaced to the Control Room.
A N . .. |
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ACAMS Units (and DAAMS Tubes) Sample About 340
Different Plant Locations Through Heated Sample Lines
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ACAMS - a well proven, mature technology

* First developed for use at the CAMDS
disposal site, Deseret Chemical Depot
(DCD), in 1980

* Used at the JACADS chemical agent
disposal site, Johnston Atoll, 1990-1996

e In use at other agent disposal sites since
1994 (ANCDF, PBCDF, TOCDF, and
UMCDF)

exhaust

chemiluminescence
detection region / thermal from high

filter voltage power
/ supply

GB 7.88 STEL
Voltase
PMTY s 775 a 77"
S 8 se

ir i removiable to amplifier
S interference and
filter computer
heated P filter = 526 nm

metal S filter =394 nm

GG column GC oven wall
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Quality Assurance/Quality Control at TOCDF*

 Air Monitoring Plan (AMP)—prepared by the site

« Laboratory Quality Control Plan (LQCP)—prepared by the site

» Laboratory Operating Procedures (LOPs)—prepared by the site

* Precision and Accuracy (P&A) studies for equipment and methods

* |nitial baseline studies for equipment and methods (QP challenges)
« Continuing baseline studies for equipment and methods (QP challenges)
« Extensive, formal training of ACAMS operators and repair personnel
» Testing for positive and negative chemical interferences

« Continuous improvement, preventive actions, and corrective actions
« Strong support by management (Government, URS, and Battelle)

« Reachback support by corporate (URS and Battelle)

« Oversight by outside agencies (State of Utah, CDC, CMA, etc.)

*NOTE: “Laboratory” operations include the analysis of manual DAAMS samples and NRT monitoring using ACAMS.
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Class 1 Precision-and-Accuracy (P&A) Study

* An acceptance testing requirement
specified in the LMQAP for quantitative
NRT air monitoring equipment (ACAMS)

* Demonstrate the performance of a
statistical sample of NRT monitors at
TOCDF for a given method

* Method parameters include agent, AEL,
GC column phase, solid sorbent, key
NRT parameters and configuration, etc.

* Typically, 48 agent challenges at 6
different concentrations (0 to 2.0 AEL)
conducted over a 4-day period (using
agent standard solutions)

« ACAMS alarm levels at TOCDF are
typically set at 0.5 AEL; for a few
methods, the alarm level is 0.2 AEL

TAL (>LOQ): 0.7758 LOQ: 0.0144

Slope: 0.9963 Y-intercept: 0.0162
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Target vs. Found

Study Name: ACAMS/GB/VSL/DB1/HAYESEP-D/V-G PAD
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Percent recovery (75-125%): 101.25%
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UIFM (< 25%): 12.43%
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Typical CERTIFY Program Output for a Class 1 P&A Study

Zws 'Eertlfv_.r [Add / ¥iew P&A Study Results]

File Setup  Study Description  Reporks  Help

. ny Dates of the Start Date: I 5/25/2011
P&AStudy:  Finish Date: [ 5/26/2011
Study Name: ACAMS/GEASL/DB/HAYESEPD. Z 0 05 075 1 1.5 2 e
Descnption: ACAMS monitoring GB at the WSL 0.01 043 0.74 0.33 149 1.95 —
uging DB-1 analptical colurmn and I 0ol I 043 I 074 I 0.95 I 145 I
HAYESEP O PCT with /G
conversion pad I 0.02 | 0.53 | 0.75 | 1.02 | 1567 | 218
I 0.03 | 051 | 077 | 1.03 | 1.53 | 1.93
Method Name: ALAMS/GBA/SL [oof [os [or [1o4 [ 148 [ 13
Description: AC&MS monitoring GB at the W5L I 0.02 | 0.53 | 0.7 | 1.02 | 153 | 1.98 |
| 0.01 | 052 | 0.7a | 0.96 | 158 | 209
I 0.0z | 052 | na | 1.05 | 1.56 | 2m LI
Humber of Data Points: 48
Y-Intercept: 0.0162 FAL: 02367 Calculate
Resultz
- 2
Slope: 09953 TAL: 07758 TALL0G2 M
LOG: 0.07144 UIFM<= +/- 25%7 ™ i¥iew Heports!
CC: 049973
DETL: 0.0072 79%=< Recovery <= 125%7 |+ PASS View Graphs
UIFM: + 1243 % DECL: 0.0234
Method Approved for Use? | R
i 2 eturn to the
UIAS: +11.21 % [ ecovery: 101.25 % Main Menu




Batielle

Tfm Business .-:.'_f'lnnovaﬁon

Initial Baseline Study

CMA LMQAP

13.4 Initial Baseline Study for Air Method Certification

The initial baseline study demonstrates the readiness of each monitoring system to

support site operations.

« Consists of at least one agent
challenge per day for 28 days
at 1.0 AEL (e.g.,at 1.0 STEL)

 Each challenge (injection)
made using 5.0-pL aliquot of
a liquid standard solution

 Must meet statistical
requirements specified in the
LMQAP published by CMA
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Continuing Baseline Study (QP Challenges)

« Validates the performance of each ACAMS unit (station) by statistical
evaluation of QP (Quality Plant) challenges conducted over each 28-day period
during agent destruction operations—one challenge per ACAMS per day (per the

l'ur'lethrc:dr';lfh;:qtnIit:ati-:m"‘"b Challenge Frequency® Baseline Performance Standard
NRT — Permanent Station One challenge event® per station per day  If the alarm setpoint is 1.0Z, the first challenge pass rate

(PR1) shall be = 95% each station.

At a lower alarm setpoint, the statistical response rate
(SRR ) shall be = 95% and PR1 shall be = 75% each
station.

* Consists of challenges made using 5-pL aliguots of a standard solution
containing agent at a concentration that results in the injection of the mass that
would normally be pulled into the ACAMS with the airborne concentration at 1.0
AEL

« At TOCDF, more than 70,000 ACAMS OP challenges are typically conducted
during a 12-month period with each ACAMS sampling the atmosphere normally
sampled (e.g., stack gas, ambient air, etc.)

28
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Typical Continuing Baseline Study Results

« Summary for the 4-week period ending 6/23/2011 (results for only 9 of 175
stations shown below)—175 stations in service passed LMQAP requirements

* Uploaded biweekly to the CMA Quality Control Data Reporting System (QCDRS)
* Reviewed continuously by CMA and the CDC with feedback to TOCDF

1 |Facility: INACCMO-PS REPORT
2 |Facility: TOCOF
3 |Sestem: ACAMS
4 |Date Range: ETIMayl20M-2 30 Juni 20N
5 |Action Performed: Soe the attached document.
B |Actions If Problem Persist: Son the sttached documien
7 |Actions To Prevent Reocourence: See the sttached document
B |comments: Sew the sttached document,
€
! a
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g8 2 5 L = w & 5 =AiAR-
E = 5 4 = o oW @ oK 8 2 o F = O = F =
= W 5 7 & W oo a5 L < 2 o 2 F g B oo D B8 F L5 0
g BT E = | 8| | &| & & W = Z2 £ B L L L EEddaaooo M2 B
10 |703A | H [SEL # 4 1] ] ] 0 100 100 02 o0 1 02100 - 100 #1 0 0 9 3 0 o 1 -3 O0F F
11 |T03B H [SEL # 4 1] ] ] 0 100 100 o2 ofl 038 003 100 100 # 0o o o 3 0o 0 1 428 0OF F
12 |TD4A ' H SEL | 45 45 ] ] ] o 100 100/ o2 o5 106 003 100- 100 45 o o o 1 o o 0o 45 0OF F
13 |T04B H SEL | 54 45 4 5 ] 0 100 100 oz oz id oB 80 3B 87 ¥ 3 3 & 5 0 0 & 423 0P |F
14 |T0as ' H SEL | 46 45 1] ] 0 o 00 100 oz o 122 oo 100- 100 4 o o 0 0 0 0 0 463 0P F
15 |TO5B ' H SEL | 4% 45 i i i o 00 100] o=z o 0% ooF {00 - 400 4 o o o 2 o 0 0 -HFE 0OF F
16 19042 L |wsL | 44 43 z 4 z L 9012 04 o2 we 0z 86 57 95 3 5 4 2z o0 0 0 1 23 OMP F
17 (9040 L (wsL | 48 43 2l 3 ] 0100 9998 o4 01 W2 07 88 wo 100 32 S5 5 0 2 0 0 7 -358 QP F
18 |707A H SEL | 188 168 oo ] 0100 100 oz 01 104 007 100 - 100 ®2 0 0 0 1 0 0 0 23 0P P
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Pass Rates for HD Sample Line Challenges

Over 5,000 QP challenges at the distal ends of about 340 ACAMS and DAAMS
sample lines made during the year ending 5/31/2011 (total for HD, GB, and VX)

Each QP challenge made while the air matrix from the sample location was

flowing through the sample line

Either Challenge Pass Rate

100.0%

J\'W‘—

97.5%

95.0%

92.5%

90.0%

87.5%
850% +—>FF——+— T T T T T T ———T—T—T— T T T ]
@ o o o oS 0 ®© 9 © 2 2 =24 24 =24 =S & = = P KB 0 9 & & a0 0 o
= - [ - B = [X] =1 3 14 e = = = ] ] = r3 -] &) ] oo - (%] = (3]
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o s - = = - - o = = w = -] o F « = = - - - = jry = - = =
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Summary of ACAMS Monitoring Data at TOCDF
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(year ending 5/31/2011)

177 ACAMS, operating 24/7 and each monitoring one location at a time
Automated collection and analysis of more than 18,000,000 air samples
ACAMS alarms if the concentration reported exceeds 0.5 AEL*

ACAMS went into alarm 124 times (a total of 419 instrument cycles)

Non-agent ACAMS alarms may be caused by chemical interferences,
ACAMS malfunctions, interruption of supplied gases, operator error, etc.

Co-located DAAMS tube air samples collected at the same time were
analyzed to determine whether alarms caused by chemical agent

*The alarm level for the exhaust stack of the pollution abatement system is set to 0.2 SEL.

A\ ~ .. 3 1
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Review of 124 ACAMS Alarms at TOCDF
(year ending 5/31/2011)

« DAAMS confirmed only 8 of the ACAMS alarms as due to agent

« 7 alarms due to low levels of agent detected within the plant inside
engineering controls in areas where agent may sometimes be expected to be
present and personnel are only present when wearing PPE

1 alarm due to low levels of agent detected in aroom inside the plant
Munitions Demilitarization Building (where agent is destroyed)—maximum
concentration of 1.28 STEL HD; 3 ACAMS alarm cycles; no people in area

 The MDB alarm was caused by a temporary upset in the ventilation system
leading to the charcoal filtration system

» A root-cause-analysis was completed and corrective actions were taken to
minimize the probability of such an adjustment again causing an agent release

* The causes of 93 alarms were known, non-agent events (e.g., equipment failure)

* The causes of 23 alarms could not be determined (but were non-agent related)

A\ ~ . 3
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Review of Low-Level Trending Data

 All concentrations reported by ACAMS that are greater than 0.2 STEL
but less than the alarm level (0.5 STEL) are reviewed

* The causes of such low-level concentration reports are eliminated, if
possible

* Low-level concentration reports are almost always caused by
chemical interferences

At higher concentrations chemical interferences may result in agent
concentration reports >0.5 STEL (i.e., result in false alarms)

» False alarms reduce confidence in the performance of the monitoring
system and reduce operational effectiveness (i.e., personnel must
don PPE)
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Example of the Value of Low-Level Trending Data

* Recently 5 different false alarms and low-level concentrations readings
occurred for the GB and HD ACAMS units monitoring the
Decontamination Vestibule and Decontamination Rooms at the TOCDF
Medical Clinic

* These false positives were traced to the occasional presence of 1,2-
ethanedithiol (EDT) vapor in these rooms, a reagent used in nearby
systems monitoring for the agent Lewisite (L) in the same rooms

* On about 5/9/2011, modifications to the monitoring systems using EDT
were made to reduce the concentration of the chemical in these rooms

* As aresult, no ACAMS false positives have been experienced at these
locations since that date, resulting in improved operational effectiveness
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Continuous Improvement—Example of Statistical Analysis
to Improve NRT (ACAMS) Performance for QP Challenges

NRT 1st Chal. % Recovery: 6/1/07 - 8/31/07 (662 1st Challenges, PCT's = 2.4%, Cal's = 2.6%)

40

35
30
2% 1
>
o
: |
S
o
2
w
15 Al
10 700
5 600
0 —i O
0 25 50 7% 100 125 150 175 200 500
% Recovery : Operator #1 / Cpk = 0.58 / NORMALITY = 3 (NNProb = 99.96%)
3 400
- =
[
Typical ACAMS Response 2
o
w 300

Distribution Before Additional
ACAMS Operator Training — 2007

Typical ACAMS Response
Distribution After Additional
ACAMS Operator Training — 2010

NRT 1st Chal. % Recovery: 6/1/10 - 8/31/10 (16291 1st Challenges, PCT's = 5.8%, Cal's = 6.9%)

25 50 75 100 125 150 175 200
% Recovery : All ACAMS Operators / Cpk = 0.62 / NORMALITY = 0 (NNProb = 64.32%)

Statistical evaluation of instrument-challenge data to identify poorly-performing instruments, analytical
interferences, operator-specific problems, and other risks to the NRT monitoring of chemical agents.
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CONCLUSIONS
Regarding Monitoring and TOCDF Operations

* Many activities with the potential for releasing chemical agents take place

* Numerous non-monitoring measures are in place to prevent the release of
agent and to protect workers, the general public, and the environment

* NRT monitoring systems (ACAMS) are used to detect agent vapors at low
concentrations in near real time so that effective actions can be taken

« Strong management and regulatory oversight as well as robust QA/QC
systems at TOCDF ensure the effectiveness of the monitoring program

* Monitoring and QC data for the year ending 5/31/2011 demonstrate the ability
of the air monitoring systems to reliably detect agent and demonstrate the
overall excellent performance and safety of agent disposal operations

* Reviews of low-level concentration reports, evaluations of statistical
performance, and other measures demonstrate the site’s continued
commitment to improved performance

A\ ~ . 36
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