EXERCISE PLAN

FORT MEADE CWA EXERCISE

August 20, 2014




EXERCISE SCHEDULE / TIMELINE

FORT MEADE CWA EXERCISE

AUGUST 20, 2014



FORT MEADE CWA EXERCISE

Field and Laboratory Timeline

August 20, 2014

AGENDA ESC CWA EXERCISE
August 06 and 20, 2014
LABORATORY EXERCISE
Day One
Wednesday, August 20
Time: Activity:
10:00 Tailgate Safety Briefing

10:30-12:00 Setup A

Setup B

SetupC

SetupD

"12:00~1300 Lunch

1300-1400 Hotwash

Location: Environmental Science Center, Fort Meade, MD

Location:
Main Conference Room

Cold zone

EMSI (spill response, waste removal contractor)
Security (notify 911; deliver evac bags; block
hallways; meet emergency response team)
Skip Weisberg (Regional SHEM, spill cleanup)
Susan Shinn (Facility SHEM, observer)

Warm zone
Cindy Caporale (Agent Manager; observer)
Jeff Dodd (Facility Manager; observer)

Hot zone

John Curry (Chemist A)

Eric Graybill (Chemist B)

Kevin Poff (Clean hands; escort)

Robin Costas (Acting Manager; observer)
FGGM FD and paramedic team

Main Conference Room {Quizno’s)

Main Conference Room



EXERCISE SCOPE

FORT MEADE CWA EXERCISE
AUGUST 20, 2014



CWA 2014 EXERCISE SENARIO
Date: 20 August 2014 '

Purpose:
To provide practice of internal Chemical Warfare Agents (CWA) spill/emergency procedures with in the
CWA l[aboratory while in operation mode.

Milestones:
e May 29, 2014 - CWA 2014 Exercise Briefing Complete
o June 18, 2014 — SHEM Equipment Day Complete
e July 17, 2014 - CAO Training Complete
e July 22, 2014 - CWA Quarterly Meeting Complete
e August 06, 2014 - Dry Run/Walkthrough Complete

- Pre-Exercise Briefing
e August 20, 2014 — CWA 2014 Exercise
- Post-Exercise Debriefing

Objectives are to practice and test the following:
o Communication
Spill response
Spill cleanup
Decontamination of personnel
Notification to hospitals (notional)
Notification of ESC security personnel
Notification of paramedics/FGGM FD
Dispensing of duo dote kits and notification processes to FGGM Paramedics.

Players:

John Curry (Chemist A,)

Eric Graybill (Chemist B)

Kevin Poff (Clean hands, escort)

Cindy Caporale (Agent Manager) .

Security (notify 911; deliver evac bags; block hallways; meet emergency response)
EMSI (spill response; waste removal contractor) '
Jeff Dodd (Facility Manager)

Skip Weisberg (Regional SHEM, spill cleanup)

Susan Shinn (Facility SHEM, observer)

Robin Costas (Acting Lab Branch Manager, observer)

FGGM FD (Chief Bruce Smith, Chief Wray Kinsley and paramedic team)

OPP (observers)

Scenario:

The spill occurs while the CWA laboratory is conducting a through put study in G205. At approximately
10:00 am, Chemist A is receiving samples for water extraction from Chemist B. The samples were
transported by Chemist B and his escort from the primary CWA lab G102, upstairs via the CWA cart and

the elevator.



As the samples are being removed from the secondary containment in G205 Chemist B hits the rack on

-the lip-of-the-hood.causing-the-samples-to-hit-the-floor,-breaking-an-undetermined number-of-samples-
and splashing him on the leg and foot. Chemist A determined that the spill was outside of his control
and radios for help.

Security, will notify 911 (notional), SHEM, Facility and OASQA Managers of the incident. SHEM
Manager(s) will NOTIONAL the building evacuation and notify EMSI of incident. Security will follow
through normal steps of evacuation procedures without giving out the bags and radios.

After Chemist A notifies security via radio, he then determines the need for a duo dote injection(s)
based on signs and symptoms displayed by Chemist B {notional injections will be made).
Decontamination procedures will be started on Chemist B (NOTIONAL safety showering and
decontaminating personal). Once Chemist B has been properly decontaminated, he will be transferred
via FGGM paramedics to the ambulance (notional, transportation to the local hospital). Chemist A will
also be transported alongside Chemist B.

FGGM FD/EMS! will perform decontamination of G205 and proper disposal of broken samples
containers and potential hazardous materials.

All verbal communications should be preceded with “Exercise, exercise, exercise” and ended with the
same phrase.

Chemist A radio communication:

“Exercise, exercise, exercise. Incident involving CWA in G205. Two exposures. CWA spill outside
of controls. Exercise, exercise, exercise.”

Security 911 communication:

“Exercise, exercise, exercise. CWA incident at EPA Building 701 G-wing. Two exposures. CWA
spill outside of controls. Exercise, exercise, exercise.”



SAFETY INFORMATION

FORT MEADE CWA EXERCISE
August 20, 2014



EPA ESC

(Exercise Location)

701 Mapes Road
Fort Meade, MD 20755-5350

t
Map of Fort Meade, MD



ICY CONTACTS AND PHONE NUMBERS |

Exercise Location:
U.S. EPA ENVIRONMENTAL SCIENCE CENTER

701 MAPES ROAD
FORT MEADE, MD 20755-5350.
Agency Contact : Phone Number
Local Medical Baltimore Washington 911 or 9-1-301-677-2117 if using

facility phone

Emergency Facility Medical Center
LMF) (17 minutes) OR ;
( 911 or 301-677-2117 via cell
911 or 9-1-301-677-2117 if using
Fire Department FGGM Fire Department g‘;'hty phone
911 or 301-677-2117 via cell
FGGM EMS 911 or 9-1-3(.).1-677-2117 if using
facility phone
EMS ‘ OR
(FGGM FD) 911 or 301-677-2117 via cell
5-2800 (Facility Phone)
Police Department EPA Facility Security

410-305-2800 (cell)

EPA Facility Security
(MUST be notified as 5-2800 (Facility Phone)
part of call-down for
any emergency on EPA
facility grounds)

EPA Facility Security
410-305-2800 (cell)




DRIVING DIRECTIONS / ROUTE TO HOSPITAL (written detail):

Baltimore Washington Medical Center

301 Hospital Drive

Glen Burnie, MD 21061

410-787-4000

mybwmc.org

Starting Point:

U.S. EPA Environmental Science Center
701 Mapes Road
Fort Meade, MD 20755-5350

1.

2.

Head north on Ernie Pyle Road toward 14'" Street

Turn right at Reece Road

. Turn Left at Telegraph Road

Merge onto MD-100 E via ramp to I-97/Glen Burnie
Take exit 15 for Oakwood Road
Turn right at Oakwood Road

Take the first right onto Hospital Drive

0.4 mi
3.3 mi
0.7 mi
4.3 mi
0.2 mi
325 ft

0.2 mi



Need map from mapquest.com
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LABORATORY ACTIVITIES SHEET
US EPA - Region 3

JESC o WHO o Mobile Lab

Purpose

To ensure adequate review of proposed occupational safety and health precautions, procedures and techniques for
use involving hazardous agents, equipment or operations in laboratory activities. This review applies to all
“laboratory activities” meaning EPA program activities that are conducted by EPA employees within an EPA
laboratory facility and/or mobile laboratory vehicle/trailer. (Assistance in completing this form is available from the
SHEM office).

Labwork Project / Description:

CWA Laboratory Through-Put Study

Start Date: August 20, 2014 | End Date: August 20, 2014

Branch: OASQA Lab: CWA UDA Room #: G102, G205

Point of Contact / Phone #: John Curry / 5-2608

Person Conducting Assessment / Phone #: Susan Shinn / 5-2618

Employee’s Performing Laboratory Activity: 0 Additional Sheets

John Curry (Chemist) (ESAT analyst)
Eric Graybill (Chemist),
Kevin Poff (clean hands)
Closest Medical Facility / Phone # (Mobile Lab work only): Anne Arundel County
Physical Hazards (check all that apply) . o0 None
o Noise > 85 dBA o Oxygen deficiency X Sharps o Electrical (shock, short circuit)
p Extreme temperatures 0 Pressurized vessels Eolt\l;:::laves / Ovens/ o Electrical (static, ESD)
o Extreme weather .
conditions X Compressed gases o Strenuous tasks o Electrical (loss of power)
- | X Security (locked
X Slip-Trip-Fall X Lifting heavy objects doors, refrigerators, o Flammable liquids storage
confined areas)
o Electrical hazards 0 Non-portable power tools | o Cryogenics o Flammable solids
o Power tools bDu(:n;;n flames / Bunsen o Hand tools o Flammable gas storage
o Vacuum chambers or D Other spark producing o Flame (Bunsen X Water (specify) — STF from
systems activity bumer) shower (notional)
0 We{dmg, brazing, o Explosive potential
soldering : -
X Ergonomic (design flaw) | o Ergonomic (overexertion risk factors)
o Ergonomic (excessive vibrations)

X Other (specify): Human factor (stress)

Biological Hazards (check all that apply) o None

o Bacteria, mold, viruses, etc | o Insects o0 Animal o Vegetation

o Mold o Organic dust o Vectors X Medical sharps — duo
: dotes

o Viruses o Allergies 0 Blood components

o Poison plants o Recombinant DNA o Tissue

o Contaminated water (microorganisms) o Body Fluids

o Other (specify)

(**Supervisor signature certifies that employee is up to date on all necessary monitoring and training. If controls for identified hazards
are deemed insufficient, supervisor should contact the SHEM office for consultation and further review.)
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Chemical Hazards (check all that apply) o None

o Carcinogens o Nanomaterials X Acids / Bases - o Perchlorates

o Flammable liquids o Highly acute toxins X Corrosives o Mutagens

o Flammable gases O Pesticides / herbicides o Oils D Teratogens

o Flammable solids / dust X Semi-Volatile Organics o PCBs X CWA materials

o Explosives D Reproductive toxins o Dioxins / furans X Spill potential

a Asbestos o Pyrophoric materials o Strong oxidizers X Bleach

X Solvents / volatiles X Controlled substances o Formaldehyde (any use) X Transportation of

chemicals

0 OSHA regulated o Highly reactive materials 0 Lead (any use)

chemicals (any use) -

o Toxic metals (e.g., As, X Methylene chloride (any | o Mercury / Hg compounds

Ba, Be, Cd) use) (any use)

o Other (specify)

Ionizing and Non-Ionizing Radiation Hazards (check all that apply) X None

o Radioactive sources o Lasers o Radio frequency (RF) / Microwave enefgy

o Dispersible radioactive o Non-fissionable radioactive | o Extreme, low frequency (ELF)

materials materials

DO Magnetic / electric fields o Fissionable radionuclides o X-ray devices

o Infrared / ultraviolet sources | © Transportation of radiological o Any atmospheric discharge of radiological
materials material

o Other (specify):

Significant Laboratory Potential Hazards (check all that apply) o None

X Any hazardous / radiological waste generation —- CWA UDA waste, bleach, spill response materials, broken glass

X Any liquid discharges that require engineering controls — shower or eyewash use, hoods,

X Storage or use of any chemicals or radioactive materials that required engineering controls — refrigerators, hoods, solvent
cabinets

X Medical Waste — duo dotes

X Other laboratory hazards related to your work (specify): communications (radios), PPE failure, safety equipment failure,

Other Issues (Security, Notifications, etc.) o None

Specify: Notification to ESC Security, DO, OEC, FGGM FD, FGGM paramedics

Risks & Hazard Controls o None
Hazard / Task: Controls (include ventilation and PPE requirements) Approved
: (supv initials)
Absorption, ingestion, Gloves, safety glasses, lab coat, respirator, hood, proper training, CHP/OEP
inhalation
Engineering and/or Practice drills conducted to include shut down of operations associated with
power failures engineering failures such as hood failure and power outages.
Engineering and/or Fume hood inspections.
power failures
Engineering and/or Hand-held detector equipment calibrations and working properly.
power failures )
Training Ensure that the operator and buddy are prepared for each operation and review the
) SOP prior to beginning work.

(**Supervisor signature certifies that employee is up to date on all necessary monitoring and training. If controls for identified hazards
are deemed insufficient, supervisor should contact the SHEM office for consultation and further review.)
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Preventive Measure When in doubt, consult the CAHO
Preventive Measure Use the buddy system.
Preventive Measures Use secondary containers and spill trays.

Preventive Measure

Be aware and attentive (no distractions)

Preventive Measure

Emergency PPE and decon equipment/reagents readily available.

Chemical Use

Proper training, CHP/OEP, user knowledge, proper PPE for the task

Preparer’s Signature:

Supervisor’s Approval**:

Mail Code: - Date:
Mail Code: Date:
Supervisor’s Contact Number (Mobile Lab Only):
Date

Analyst Signature

(**Supervisor signature certifies that employee is up to date on all necessary monitoring and training. If controls for identified hazards

are deemed insufficient, supervisor should contact the SHEM office for consultation and further review.)
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(**Supervisor signature certifies that employee is up to date on all necessary monitoring and training, If controls for identified hazards
are deemed insufficient, supervisor should contact the SHEM office for consultation and further review.)



JOB HAZARD ANALYS]S / WORK CONTROL PLANS

Modify site-specific Job Hazard Analysis (JHA) / Work Control Plans (WCP) and the accompanying data
sheets when:

The scope of work is changed by adding, eliminating, or modifying tasks

New methods of performing tasks are selected

Observation of the performance of tasks resuits in a revised characterization of the hazards
New chemical, biological, radiological or physical hazards are identified

Exposure data indicate changes in the concentration and/or likelihood of exposure
New/different control measures are selected

When JHA/WCP are modified, related provisions in other chapters of the HASP must also be modified as
needed. The modified JHA/WCP and HASP requirements must be communicated to all affected
personnel.



_JHA/WCP-1 Modified Level D PPE (Sample_Prep, Lab)

Operational Phase Task / Operation

Active Assessment Laboratory
Date(s) this JHA/WCP Conducted: August 20, 2014

Employee(s) Certifying this JHA/WCP:

Susan Shinn  SHEM

Skip Weisberg . SHEM

Cindy Caporale Associate Director for OASQA
Robin Costas  Acting Lab Branch Chief

Chemical Hazards:
Chemical Name / Source Concentration

Location

G205

Regulatory Exposure Limits

GB Sarin

GD Soman

GF Cyclosarin

HD Sulfur mustard
VX VX

Physical Hazards:
Name of PH / Source
Ambient Heat Stress
Improper Lifting
Poor Housekeeping
Hostile Persons
Vehicle Hazards
Vehicles/Driving
Communications

Biological Hazards:
Name of BH

NA

Control Measures Used:

None, simulated scenario

- None, simulated scenario

None, simulated scenario
None, simulated scenario
None, simulated scenario

Potential Hazard / Outcome

Heat rash//cramps/exhaustion/heat stroke

Back strain/abdomen/arm/leg muscle/joint injury
Slips/Trips/falls/punctures/cuts/fires

Bodily injury

Struck by vehicle/collision

Accidents/fatigue/cell phone use

Disruption of communications

Source , Exposure Potential

Level of PPE: Madified Level D (See Section 6 — PPE)

Appropriate clothing
Closed-toed shoes
Safety eye protection
Gloves

Lab Coats

Two-way radio



. Respirator: NA_ ,
Cartridge / Canister: NA
Service Life:
Air Monitoring: PID, Altair 4X, Drager tubes, M8 and M9 papers, M256A 1 chemical agent detector kit,
AP4C, HazMat CAD
Equipment: fire extinguisher, first aid kit, heat stress monitoring equipment, bleach or other
hypochlorite decontamination chemicals, tap water sprayers, scrub brushes, decontamination tubs and
basins, 5-gallon buckets, 55-gallon drums (for decon fluids), paper towels, plastic trash bags.

Other Control Measures Used:
Buddy system required
Duodotes (notional)




_!)_ily_tg_CLemi;al_V_Yai'[a,l:e_Agent_
Response To Life-Threatening Or Serious Illness / Injury

o Use DuoDote (if appropriate — possibly for victim and buddy/rescuer)
e (Call 9-911
o Engage alarm to alert CAHO/SHEM Manager and Supervisors

Identify the nature of the injury / illness: (Circle one)

Medical Problem: Injury: CWA Exposure:
Dizzy Puncture Compromised PPE
Chest pain Cut Spill / Splash
Disoriented Fall Explosion
Asthma aftack Stain / Sprain Protective Engineering Failure
Unconscious
Other: . Other: Other:
RESCUERS (Medical / Injury only): RESCUERS (possible UDA Exposure):
e Remove to clean anteroom . e Remove to clean anteroom
e Lay patient on a clean blanket e Lay patient on a clean blanket over a
e Remove PPE (cut away?) plastic barrier sheet on gurney
¢ Not breathing? Establish airway e Begin decon procedure (see separate
e No pulse? Administer AED " instructions)
e Support until EMT Team arrives . Remove and bag clothes & blanket
e Replace with Tyvek garment
e Support until EMT Team arrives

Once EMT arrives be prepared to:

Supply patient name ‘
Name of CWA patient was working with
(M)SDS for UDA / MOU / “Grab and Go” Packet
: Time and frequency of DuoDote injection(s), if given
#1 Time #2 Time #3 Time

Contacts: (Check as they are completed)

UDA H&S Manager has been notified
Patient’s direct supervisor notified

Form is subject to OSHA medical records regulation 1910.1020.
.Form does not replace EPA Accident / Illness / Injury Report Forms.

Rev3 July 2014 Page 1 of 2




Dilute Chemical Warfare Agent
Response To Life-Threatening Or Serious Iliness / Injury

Patient Name: .

Rescue Buddy:

UDA being analyzed:

Date: Room Number:

Other Responders:

Describe:

Events leading to incident (Patient should describe or concur if she/he is able):

Hazards remaining in the room where the incident occurred:

FORM INSTRUCTIONS
This form should be filled out every time there is a first aid response for a lab worker who is working the day
of the incident in a UDA laboratory space.
To be filled out by “Buddy” first responder immediately after incident.
Buddy makes two (2) copies of this report: -
i. Original goes to the CAHO/CAHO on the day of the incident.
ii. One copy goes to the worker’s direct Supervisor.
iii. Originator (Buddy) keeps a copy for 30 days, then passes that copy to the CAHO/CAHO for
disposition.

Form is subject to OSHA medical records regulation 1910.1020.
Form does not replace EPA Accident / Illness / Injury Report Forms.

Rev3 July2014 Page 2 of 2




HEALTH AND _SAFETY PLAN (HASP)__

Prepared By: Susan Shinn Date: August 20, 2014

Site Name: Environmental Science Center CWA Exercise EPA Contact: John Curry
Site Address: Fort Meade, MD

Scope of Work: (1) respond to CWA incident, set up work and decontamination zones, conduct ambient
air monitoring, document site conditions. (2) conduct site entry; perform air monitoring and
decontaminate all personnel and equipment as needed. (3) Additional tasks TBD as needed.

Background Information: this Health and Safety Plan (HASP) addresses responding to a CWA incident
located in G205 laboratory.

Responses to a CWA incident pose additional concerns and potential stresses not typically present ata
hazardous material incident. There will probably be considerable public interest and an unusual amount
of news media attention; the operations will be subject to public scrutiny. Also, there may have been
deaths and/or injuries stemming from the incident. The situation may present serious physical and
psychological threats that cause stress in the workers. Team members should be aware of the unusual
aspects of the response and potential effects on team members.

Additional Site-Specific Infqrmation:

The ESC CWA Exercise is being conducted in order to provide practice of internal Chemical Warfare
Agents (CWA) spill/emergency procedures within the CWA laboratory while in operation mode.

Hazard Assessment and Equipment Selection

In accordance with ESC’s Persanal Protective Equipment Program and 29 CFR 1910.132, at the site prior
to personnel beginning work, the Safety Officer and/or the Site Leader will evaluate conditions and
verify that the personal protective equipment selection outlined within this HASP is appropriate for the
hazards known or expected to exist (Refer to ESC CHP Dilute Solution Hygiene Plan).

Potential Hazards / Risks: Chemical
Simulated response, no contaminants present.

‘Typical text for an actual incident: may involve nerve, blister, or blood agents, or intentional release of
toxic industrial chemicals; appropriate work zone delineation, awareness of potential chemicals and
their properties, appropriate use of PPE and air monitoring, attention to surroundings, and use of the
“Buddy System” will reduce the risk of exposure. Primary threat is through inhalation or contact with
materials; contact with any material should be minimized during all activities.

Potential Hazards / Risks: Physical (medium)

Physical hazards may include slip/trip/fall hazards. Heat stress may also be a hazard. Awareness of
potential hazards, use of the “Buddy System,” and careful observation of surroundings will minimize
risks. Hostile, frightened, or panicked persons may be encountered. Awareness of potential hazards,
use of the buddy system, and careful observation of surroundings will minimize risks.




|_Potential Hazards / Risks: Biological {(none) _. ... _________ . .

Levels of Protection / Justification

Level B PPE with air monitoring for waste removal response, attention to surroundings, use of the
buddy system, and thorough decontamination should provide sufficient protection.

All work will be performed in accordance with the provisions of this HASP, OSHA guidelines, OASQA

SOPs, and ESC CHP.

PERSONNEL PROTECTION PLAN

Engineering Controls

Fume Hoods, real time air monitoring

Administrative Controls

8-Hour OSHA H&S refresher training, medical monitoring clearance, current respirator fit test, Level
A/B/D training, CPR/AED/1% Aid

Personal Protection Equipment

Level A/B/C/D

Description of Levels of Protection

Level D / Level D Mod

Level C

Level B

Level A

[J Head - Hard Hat

X Eeye (Safety Glasses)
] Hearing - Ear plugs

Bd Appropriate uniform
[ coverall (Tyvek}

BJ Hand - Gloves (inner
surgical)

[J Hand - Gloves [middie)
B Hand - Gloves (outer -
surgical)

O Foot - Safety Boots

[0 Foot—Over boots

O other - specify

[C] Head - Hard Hat

] face (splash shield)

[ Hearing - Ear plugs

X Appropriate Uniform
B Coverall (Tyvek)

K Hand - Gloves (inner
surgical)

[ Hand - Gloves (middle)
B Hand - Gloves (outer -
surgical)

[ Foot - safety Boots

BJ Foot - Over boots

X Respirator (Full Face APR)
B Cartridge (OV/HEPA)
[ other (specify)

] Head - Hard Hat

[ Face (splash shield)
[ Hearing — Ear plugs

X Appropriate Uniform
[ Coverall (Tyvek)

X Hand - Gloves (inner
surgical)

[J Hand - Gloves (middle)
[ Hand - Gloves {outer—
surgical)

[ Foot - safety Boots

[ root - Over boots

O scsa

[ other (specify)

[ Head - Hard Hat

[ Face (splash shield)

[] Hearing —Ear plugs

X Appropriate Uniform
(X coverall (Kappler responder
CSM fully encapsulating
chemucally-resistant suit)
X Hand - Gloves (inner
surgical)

[J Hand - Gloves (middle)
X Hand - Gloves (outer -
Butyl - integral to suit)

R foot —integral to suit
X Foot - Over boots

X scBA - 60 minute

(O other (specify)

Note: respiratory protection must be NIOSH CBRN certified.

SITE AIR MONITORING PROGRAM

Action Levels

These Action Levels, if not defined by regulation, are some percent (usually 50%) of the applicable PEL/REL/TLV. These
numbers must also be adjusted to account for instrument response factors.

Tasks

Action Level®
Ambient Concentration

Action

D Explosive atmosphere

<10% LEL

10 to 25% LEL

>25% LEL

Woaork may continue. Consider
toxicity potential.

Work may continue. Increase
monitoring frequency.

1 Action levels listed above do not include confined space entry work; adjustments will be required.




before returning.

>1mR/hr

<19.5% 02 Leave area. Re-enter only with
SCBA
19.5% to 25% O: Work may continue. Investigate
D Oxygen changes from 21%
>25% O2 Work must stop. Ventilate area
before returning
<3X background Continue work
3X background to <1 mR/hr Possible rad source(s) present
(normal background is 0.01-0.02
mR/hr). Continue investigation
[} Radiation '| with caution. Perform thorough

monitoring. Consult with a Health
Physicist.

Potential radiation hazard.
Continue investigation only upon
the advice of Health Physicist.

D Unknown Organic
Gases/Vapors

<1 unit above background

1 to 5 units above
background

>5 to 500 units above
background

>500 units above
background

Level D, continue air monitoring.

Level C, continue air monitoring.

Level B, continue air monitoring,

Level A or evacuate affected area.

] specific Organics/Inorganics

D cwa

Airborne Exposure Limit
Worker Population Limit
specific to CWA. See
attached USACHPPM
document entitled Table 1.
Summary of Chemical Agent
Air Exposure Values: Existing
Information as of 8/03/04-
POC: V. Hauschild,
USACHPPM?

>AEL GPL
>AEL WPL
>AEL STEL

>AEL IDLH

Level A—OR - Level D with
continuous air monitoring

Level A—OR - Level C with
continuous air monitoring

Level A—OR - Level B with
continuous air monitoring

Level A — OR - evacuate affected

area

2 USACHPPM AELs for CWA are based upon CDC values or USACHPPM d,erived values. OSHA, NIOSH, or ACGIH

exposure values are not applicable.




AIR MONITORING / SAMPLING SUMMARY LOG

Work Location Instrument Readings

Aerosol Rad Meter Detector
Location % LEL % 0, PID (units) | FID (units) Monitor (uR /hr)e Tubes Other
(mg/m?) {ppm)
CONTINGENCY PLAN

Response Plans:

Medical — General - provide 1* Aid as trained, assess and determine need for further medical assistance.
Transport or arrange for transport after decontamination.

measure as appropriate.

d. Use fire extinguisher, only if safe
and trained i

e. Standby to inform emergency
responders of materials and
conditions

(] 1t Aid Kit required Type — standard field including Location — Special 1% Aid procedure:
bloodborne pathogen kit laboratory Cyanides on site
hallways DYes E]No
If yes, contact LMF. Do
they have antidote kit?
~ [Cves [Ino
l:[ Eyewash required Type ~ standard gravity fed Location — Hydrogen Fluoride on site
laboratory I:]Yes DNo
hallways If yes, need neutralizing
ointment for 1% Aid kit.
“Contact LMF,
Spills ~intheeventofa |[a. Smallspill - clean up per SDS; Spill Location: G205
spill or release, ensure Notify emergency coordinator Response
safety, assess situation b. Large spill — sound alarm; notify Equipment
“and perform containment emergency coordinator
and control measure as ¢. Evacuate to pre-determined safe
appropriate. place
. d. Account for all personnel
e. Determine if Team can respond
safely ’
Fire/Explosion -inthe |a. Sound alarm and call assistance; Location —
event of a ﬁre/explosio'n, notify emergency coordinator laboratory
ensure safety, assess b. Evacuate to predetermined safet and
situation and perform place laboratory
containment and control | ¢. Account for personnel hallway

Security problems - law enforcement agency involvement is likely. Personnel should assess safety of field
team, notify local police or other agencies if necessary, and assist incident commander with preventing
unauthorized persons from entering exclusion zone and contaminated persons from leaving exclusion zone.




.. .DECONTAMINATIONPLAN _ _ ___ ..

Levels of Protection Required for Decontamination Personnel

The levels of protection required for personnel assisting with decontamination will be:
[:lLeveI A Dlevel B Dl.evel C [(evel D [:]Level D Mod

Modifications include:

PPE and Monitoring Equipment Decontamination

Decontamination should be achieved through a combination of tap water rinses/showers and
thorough scrubbing using a 5% sodium hypochlorite {straight household bleach) solution.
Decontamination of human skin with bleach will not occur. A 5-minute contact time is necessary for
chemical agents. Decontamination areas must be set up upwind of the hot zone, and must be moved
if the wind direction changes. -In the event of mass casualty situations, a decontamination line for
casualties should be set up separately from that for the responders. All decontamination fiuids
should be bermed/containerized for disposal, and care should be taken that decontamination
equipment is itself subsequently decontaminated. The levels of protection required for personnel
assisting with decontamination will be levels A, B, C and D PPE, dependent on site conditions.
Decontamination should be conducted as follows:

1)} Gross physical removal: any gross contamination should be removed (if possible) while still in
the hot zone.

2) Boot rinse: a bleach rinse should be used to prevent spreading agents during
decontamination. Level A/B required for personnel assisting with decontamination.

3) Glove rinse: a bleach rinse should be used to prevent spreading agents during
decontamination. Level A/B PPE required for personnel assisting with decontamination.

4} Full PPE decontamination: a thorough scrubbing using 5% sodium hypochlorite with sufficient
contact time is necessary. Level A/B PPE required for personnel assisting with
decontamination.

5) Full PPE rinse: a tap water rinse using hoses or water sprayers should be used to remove
bleach and neutralized agent residues. Level C PPE required for personnel assisting with

. decontamination.

6) Outer Boot removal: remove decontaminated boots. Level C/mod D PPE required for
personnel assisting with decontamination.

7) Level A suit removal: personnel should remain on SCBA through this step. Level C/mod D PPE
required for personnel assisting with decontamination

8) SCBA removal.

9) Inner glove removal.

10) Field wash: personnel should wash hands and face using soap and water

A diagram of the decontamination process is shown on the following page.

Disposition of investigation-Derived Wastes

All PPE, decontamination fluids, and other potentially contaminated materials will be containerized
| and stored on site pending disposition as directed by EPA or other Federal Officials.




— .. CHEMICAL AGENT HAZARDS_. .. __ _.

. Duration of | Physical
Agent Symbol | Hazard Signs/Symptoms Onset Persistence | Properties Odor
Nerve
Sarin _ Very rapid None
GB Inhalatl9n Yapor-‘secs <20 hr Colquess when
Absorption Liq - mins to liq pure;
hours fruity
Soman Gp | 'mhalation | Runny nose, localized | depending | o ... | Colorless
Absorption | sweating, dimness of | onamount liq/vap
Cyclosarin . vision, pinpoint Sweet,
Inhalatlf)n pupils, tlg.ht'ness in . Colorless musty,
GF Absorption chest, difficulty Very rapid liq peache
Ingestion breathing, drooling, s,
cramping, tearing, shellac
V Agent frontal headaches, 1 week if
involuntary jerkin . heavy
vx | inhalation and twitching, l\)/:;\tll: a_p:; conentr. As ol?lr;tb:iZk o
Absorption | drowsiness, coma, . volatile as )
convulsions, nausea, min motor oil. lig
cessation of High
Vessicant breathing, death. -
Sulfur Inhalation Days to Oily, ,
Mustard H Absorption Delayed 4-6 weeks — colorless Gafllc,
) hrs to 24 hrs . toamber | onion
Ingestion very high lig
CWA — DETECTION INFORMATION
Agent Symbol Initial Treatment Field Detection
Sarin GB Mark-1 = 2 mg Atropine and 600 mg 2-PAM Cl M-8 or M-9,
Soman GD (Pralidoxime chloride) APD2000/AP2C, CAM,
Cyclosarin GF Diazepam follows 3 Mark-1s. HazMatCAD, MiniCAMS,
V agent IV effects within 1 min DAAMS, colorimetric
VX IM 8 min tubes detection kits: M-
Ventilation and suction airway 256A1, M18A2, pesticide
tickets
Mustard Remove agent from skin. Remove contaminated M-8 or M-9,
clothes. Eyes must not be bandaged. Flush APD2000/AP2C, CAM,
H contaminated areas but watch runoff. BAL (British | HazMatCAD, MiniCAMS,
Anti-Lewisite cream) antidote = dimercaprol for DAAMS, colorimetric
intramuscular. Tx-symptomatically. tubes

Additional resources upon request: laboratory SOPs, field SOPs, SDSs, incident report form,
Environmental H&S Inspection Checklist, Environmental Protection and Sustainability Checklist, and
Summary of Chemical Agent Air Exposure Values: Existing Information as of 8/03/04 POC: V. Hauschild,

USACHPPM.
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Updates Table

Peer reviewer’s initials indicate that changes meet the TNI and regulatory requirements
described in Section 9.4 in SOP R3-QA060
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Person Including Brief Explanation Reviewer
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of this SOP in draft, this is considered a New
SOP.
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1 Scope and Application

“This standard operating procedure '(SOP) describes shipment coordination and receipt procedures for
UDA standard reference material at the Office of Analytical Services and Quality Assurance
(OASQA) laboratory in Fort Meade, Maryland. .

2 Summary of Method

" Log-in is the procedure by which submitted UDA materials are introduced into the laboratory. The
documentation recorded during log-in of reference materials includes: agent name and ID number,
origin and quantity (concentration and volume per vial and number of vials). Upon receipt, the
accompanying documentation (chain of custody sheets and certificates), preservation and shipping
conditions are documented by manual entry into a notebook. Procedures for use of the UDA
reference solutions in preparation of calibration standards and quality control checks and other more
dilute solutions are described in SOP R3-QA5003, Procedures for Opening Ultra-Dilute Chemical
Warfare Agent (UDA) Vials and Preparation of Standards for Calibration of GC/MS

The following cardinal principle will be followed for all procedures for dealing with chemical
agents: limit the potential exposure to a minimum by using the minimum amount of hazardous
material, utllmng the minimum number of personnel for a minimum period of time.
OASQA'’s primary concem is for safety and environmental stewardship.

3 Definitions

3.1  Ultra Dilute Chemical Warfare Agent (UDA) - Reférence Material of Sarin (GB),
Soman (GD), Cyclohexyl Sarin (GF), Sulfur Mustard (HD) and VX, dissolved in

solvent, at a concentration not to exceed 10 mg/L in 1.2. mL sealed glass vials. The
maximum total mass of each agent at the Environmental Science Center (ESC) is not to
exceed 100 pg at any time (per interagency agneement between EPA and DoD (Section
16).

3.1.1 The 10 mg/L solutions as receivéd are termed “prim i rimary” solutions. Upon further
dilution, the solutions are referred to as “secondary” solutions. All procedures are the same
for both concentration levels except storage location, accountability and glove change

frequency.

3.1.1.1 Primary solutions are tracked under the initial “accountability” procedures
described in this SOP and when working with this material the outer gloves are
changed approximately every 5§ minutes. Transfer and log in of unopened UDA
vials from the loading dock to the UDA laboratory refrigerators per this SOP
does not constitute working with agent and outer glove change does not apply.

3.1.1.2 Secondary agent solutions are tracked per procedures and documented as
detailed in SOP R3QAS5002. These procedures are also consistent with OASQA’s
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traceability procedures as for other organic calibration standards (SOP R3QA063).
For secondary solutions outer glove changes are required as needed (when
contaminated or torn).

3.1.1.3 Primary and secondary solutions are stored separately in different réfrigerators
with different access requirements.

3.1.2 The materials at the 10 mg/L concentration level are not lethal but can cause health
effects (blisters and adverse nervous system reactions).

32

33

34

Chemical Agent Operators (CAOs) - A chemical agent operator is anyone that works

directly with UDA solutions or unknown samples potentially containing chemical
agents. Users of UDA solutions must receive agent orientation and safety training and
comply with the accountability procedures described in this SOP and SOP R3-QA5002,
Accountability Procedures for UDA Reference Solutions. They are responsible for
documenting their use and disposal of Primary UDA standards.

3.2.1 CAOs are responsible to obsefve receipt of reference material at the loading
dock, transport of the material to the UDA laboratory (UDAL) and patticipate in
completion of the initial entries in the UDA Delivery & Accountability Assessment
Notebook.

3.2.2 All CAOs are responsible for maintaining the sccurity and integrity of stored
and in-use UDA solutions at all times. Entry into UDA primary standard refrigerator
#1 is ultimately controlled by the physical refrigerator hasp/chain lock key.
Attachment #1, Refrigerator Access, details the “two personnel to enter” approach to
control access to agent material in the secure refrigerators. The security procedures for
UDA are included in ESC’s_Site Sécurity Plan and SOP R3-QA5002.

3.2.3 CAOs are responsible to complete the UDA Accountability Standards/Reagent
Preparation Log as per R3-QA5002.

Chain of Custody (COC) — An unbroken trail of accountability that documents the
physical security of UDA reference material from origin to ESC (Attachment 6).

Laboratory Branch Chief (LBC) - As a laboratory supervisor, is responsible for the
health and safety of the CAOs during all UDA procedures.

3.4.1 LBC is responsible to request and coordinate delivery of UDA reference
material from the supplier of the chemical agent. This is documented in the UDA
Delivery and Accountability Assessment Notebook.
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3.4.2 Serves as backup for the Agent Manager for receipt of standard reference
materials and all other AM duties except those involving refrigerator access.

3.5  Agent Manager (AM) - Individual responsible to assure accurate accountability of UDA
agent reference materials (primary material as received) from receipt, through usage to
disposal.

3.5.1 The AM signs courier form/s for receipt of material-and completes any chain of
custody forms and accompanies UDA material until secure in the UDAL.

Note: Though on the COC form, the Social Security Number of AM is not entered.

3.5.2 Routinely records the receipt and use portions of the Accountable notebook
(entry of the delivery code # and vial identification numbers).

3.5.3 Performs checks of house keeping in the UDAL and of accountability records
on days when primary UDA is used.

3.5.4 With CAOs performs physical inventories prior to each delivery and before
each new request for agent material or at least quarterly. The results of the physical
inventory and the status of use of all agent materials is documented in accountability
Summary reports. Details of the daily checks (when primary solutions are in use) and
accountability audits are included in SOP R3-QAS5002, Accountability Procedures for
Ultra-Dilute Chemical Warfare Agent (UDA).

3.5.5 The AM is responsible for maintaining the security and integrity of stored and
in-use primary UDA solutions at all times.

3.5.6 Serves as backup for coordination of UDA primary solution delivery in case the
LBC is not available.

3.5.7 Holds the keys (lock-and key entry) to the primary UDA refrigerator (UDA
Refrigerator-1). The LBC holds a backup key in case of the AM’s absence.

3.5.8 The AM is responsible to complete the UDA Primary Reference Standards
Record in the UDA Accountability notebook to.document use of primary UDA
" solution use in the preparation of stock reference solutions as per SOP R3-QAS5002.

3.6 Incase of LBC and AM absence, delivery of UDA reference material is not to be
accepted. Also, unannounced, unplanned or unscheduled shipments of UDA reference
material will not be accepted.

3.7  Accountability Summary Report — Summarizes the results of physical inventory and use
of primary UDA reference material (See R3-QA5002).
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UDA Delivery & Accountability Assessment Notebook — A record of primary UDA

reference material receipt, as well as, usage and disposal. This notebook is retained
secure in the UDAL.

Lawrence Livermore National Labbrato_l_y, 7000 East Avenue L-091 Livermore, CA
94550 - Current source of UDA reference material.

Chemical Agent Hygiene Officer (CAHO) or ESC Safety, Health and Environmental

Manager (SHEM)- Individuals responsible to ensure the UDA workplace is free of
hazards and conducts regular chemical hygiene and housekeeping inspections of work
areas and emergency equipment. Ensures that the safety training, equipment and
procedures in use in the UDA work areas are adequate. Assures UDA area hoods are
tested and found satisfactory every month. These results are recorded in the ESC
facility safety records. '

Visitors- Include instrument repair personnel and janitorial entry are only allowed into
UDAL after they have had required safety training specified by the CAHO or the
SHEM Manager for “visitors” and must be accompanied at all times while in the
UDAL. Visitor entry into the UDAL is only authorized afier “End of Day” procedures
have been performed and no UDA activities dre occurring in the workspace. Visitors
are not permitted to enter the UDAL whenever UDA materials are being used.

Environmental Services Assistance Team (ESAT) - Contractors whose duties include
the CAO duties listed above. The contractor reports to a separate management chain
and is overseen by an EPA Project Officer. The contractor follows the procedures as per
OASQA'’s Laboratory Quality Manual and SOPs.

Environmental Services Assistance Team Project Officer (ESAT PO) - Responsible for

assuring ESAT operates within the scope of their contract.

Work Day- Refers to each déy UDA material is being manipulated. The exception is for

refrigerator temperature monitoring that is required each day the operators are at work.

4 Interferences

Not applicable
S Safety
5.1  Before beginning any procedures, refer to the Environmental Science Center (ESC)

Chemical Hygiene Plan (CHP), including Appendix A (Dilution Solution Hygiene
Plan) and ESC Occupant Emergency Plan (OEP) for general safety precautions and
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required guidelines. In addition, the following special safety procedures apply to
UDA materials:

5.1.1 Reference material moved outside of the agent laboratory must be in triple

5.12

5.14

5.1.5

containment at all times.

Each agent is stored separately in secondary containment in locked refrigerators
(plastic containers with lids within trays on each shelf). The refrigerators used for
storage of UDA have lock and key, as well as, electronic locks. .

Labels on agent vials must not be removed or defaced until the container is empty,
decontaminated and ready for disposal. If labels are accidently removed, this is to be
noted in the UDA Accountablllty Notebook and the AM notified.

UDA Safety Checklist, Beginning and End of Day (Attachment 5). Beginning of

day checks: The following items are to be checked and found satisfactory prior to any
laboratory operations in UDAL:. hood operations, lab at negative pressure relative to

- the hall way, decontamination solution and available containers, 2-way radio, PPE

including respirator and gloves At the end of the day when the final section of the
checklist is completed it is placed in the UDA Safety Checklist & Hood Reports Log
in UDAL.

The following signs are associated with OASQA’s UDA analyses:

5.1.5.1 Hallway wall directly outside of UDA storage and analyses areas:

5.1.5.1.1 “Authorized Personnel Only”, “Personnel/Emergency Contacts”.

5.1.5.1.2 White board: “Date & Time of Entry”, “Activity (Check: UDA in Use or
Non-UDA Work)”, “Air Flow Check”, “Stop Sign” (posted); “Safety Start CKL”
(completed), “Safety End CKL (completed), “Stop Sign Out”, “Notes”.

The white board information is updated with each entry and change in activity in the
UDAL. If items do not apply they are entered as “N A”.

5.1.5.1.3 Egress route.

5.1.5.1.4 Magnetic board with magnets to indicate personnel are in or out of UDAL.
5.1.5.1.5 “Stop” sign — to be posted when UDA material is being utilized.

5.1.5.2 Inside UDAL.

5.1.5.2.1 “Hood failures / power outages: Evacuate UDAL Immediately and

SHEM Manager”

5.1.5.2.2 Signs and Symptoms of nerve agent & blister exposure.

5.1.5.2.3 Personnel decontamination procedures: Tap water the liquid soap/ Repeat 3
times (minimum total of 15 minutes).

5.1.5.2.4 Results of hood tests by the ESC Contractor.

5.1.5.2.5 UDA spill cleanup procedures.
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5.1.5.2.6 Reﬁ'lgerator for storage of primary UDA solutions: “#1”, “Restricted,
Authorized Personnel Only”.
5.1.5.2.7 Refrigerator for storage of secondary UDA solutions and other standards:
“#2“, “Restricted, Authorized Personnel Only”, “Emergency Contacts”.
5.1.5.2.8 Oninside of the UDAL door: “STOP, Remove PPE & Wash Hands”.
5.1.5.2.9 UDA Activities Calendar.
5.1.5.2.10 Tabular listing of instructions for UDA stock and standards preparation.

Physical air flow indicator- UDAL must have negative pressure relative to the hallway .
(the indicator ball must not be visible from the hallway).

Material Safety Data Sheets (MSDS) for all the UDA reference materials and other
regents used in this SOP, are available in the ESC Library, on file with the SHEM
Manager and copies retained in the UDA Delivery & Accountability Assessments
Notebook. '

All applicable safety and compliance guidelines set forth by the EPA and by federal,
state and local regulations must be followed during the performance of this SOP. In
addition, all procedures outlined in the ESC CHP and OEP must be adhered to. In
the event of a known or potential compromise to the health and safety of any
person, immediately stop all work and leave the UDAL, pull the fire alarm and
evacuate the building. Notify the CAHO or the SHEM Manager and other
appropriate personnel as outlined in the CHP.

All UDA reference materials shipging containers are to be handled with caution.
The UDA materials are hazardous (can cause non-lethal chemical burns and nervous

system disorders). Protective clothing is to include: disposable laboratory coats;
safety glasses with side shields; trousers; disposable nitrile/silver-shield gloves and
closed toed shoes. ‘A CBRN respirator is to be avallable at all times in the UDAL
(For details see safety equipment listed below).

5.1.10 Upon arrival, all shipping containers must be inspected at the loading dock prior to

5.1.11

entry into ESC. During the inspection of each shipping container, if any of the
containers has been damaged or are leaking under no circumstances are such
containers to enter the building. The CAHO or the SHEM Manager and LBC are to
be notified immediately. Take care to protect yourself, your coworkers, equipment
and the loading dock receiving area from contamination.

Sample receipt procedures are to use the “buddy gxstem with a second person

fully trained in these procedures. All operations in using UDA materials (primary
and secondary), must use the buddy system. In addition, as a backup to the ESC
phone system, 2-way radios are to be available at all times during UDA procedures.
Cell phones are to be turned off during activities utilizing UDA.
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5.1.12 Safe Storage Procedures:

5.1.12.1 Primary UDA glass vials are to be stored in the refrigerator #1 in UDAL in
closed secondary containers within trays on each shelf.

5.1.12.2 .UDA glass vials shall only be opened in UDA laboratory fume hoods.

5.1.12.3 When opened, UDA vials shall be supported by a vial rack or other physical
support to prevent tipping. Procedures for opening and use of primary UDA
material are described in SOP R3-QAS5003.

5.1.12.4 Secondary UDA materials are to be stored in glass Teflon lined screw cap
vials or sealed auto injector vials in UDA Refrigerator #2 in a vial rack or
other physical support to prevent tipping within trays on each shelf.
Volumetric flasks and other glassware containing UDA material are not to
be stored in the UDA refrigerators or in the UDA hood.

5.1.12.5 Environmental samples received must be stored in the sample receipt area of
the Environmental Science Center (ESC) Building until required for
extraction and analyses in the UDAL. The exterior of the sample containers
are screened for agent contamination,

5.1.12.6 Working batches of environmental samislm must be contained in coolers
and placed on a cart or a fume hood in the UDAL.

5.1.12.7 Extracted samples must be stored in a refrigerator not containing prirﬂary,
secondary, or QA/QC standards. '

5.1.13 Spill Cleanup Procedures:

5.1.13.1 In the event of an in-hood “spill” of 1 mL or less, decontamination solution
(5-6% bleach) is applied to the “spill” immediately. Operators shall use silver-shield
gloves and carefully blot the decontamination solution/spill material with absorbent
lab paper towels/pads. Contaminated paper is placed in the hood decontamination
waste container (solid waste). The hood is not to be closed but remain at the marked
level to assure no fume backwash due to the high flow velocity in the UDA hoods.

5.1.13.2 The spill area is then rinsed with water and wiped dry with laboratory
tissue/absorbent pads. This material is to be placed in the decontamination containers
in the hood.

5.1.13.3 Following spill clean-up, operators shall dispose of all contaminated PPE in
hazardous waste decontamination containers for solids in the hood.
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5.1.13.4 CAO:s shall report the spill and circumstances leading to the event to the
Assistant SHEM or the SHEM Manager. Any losses of UDA material are to be
recorded in the UDA Accountability Notebook and the AM and LBC notified.

5.1.13.5 In case of larger spills or any spills outside of the fume hoods, the areas is
evacuated and then the CAHO or the SHEM Manager are called.

5.1.14 With loss of engineering controls (ventilation, hood alarms or intercom), all
personnel are to immediately remove PPE and evacuate the UDAL and call the

CAHO or the SHEM Manager.
5.1.15 Work area- The handling and use of UDA material is to be restricted to UDAL.

5.1.16 Personnel Decontamination. If suspected or actual direct contact or exposure to
UDA, wash with liquid soap and rinse with tap water. This wash and rinse cycle is to
be repeated three times using the sink or safety shower. Also, eye washes are
available in UDAL. The minimum rinse time for personnel decontamination is 15
minutes. The incident is to be immediately reported to the SHEM Manager.

5.1.17 With any minor injury or illness resulting from working in the UDAL, personnel
are to immediately decontaminate and leave the UDAL area and report to the CAHO
or the SHEM Manager. A general first aide kit is available in the hall way.

5.1.18 With any major injury or illness, ESC security are to be notified immediately.
Security personnel will notify off-site emergency personnel as appropriate and the
CAHO or the SHEM Manager. In the event of a known or potential compromise
to the health and safety of any person, immediately stop all work, remove any
contaminated PPE and leave the UDAL, pull the fire alarm and evacuate the
building.

5.1.19 Fume Hoods- Satisfactory fume hood operations are to be verified before each use
by the CAOs (anemometer flow meter must indicate at least 100 LFM). The
operations are tested and verified by SHEM personnel monthly and immediately after
any malfunction or with significant change in equipment in the hood which could
impact air flow. The CAOs are to report to CAHO or the SHEM Manager any hood
malfunction or change in equipment in the hood that could impact air flow.

5.1.19.1 Fume hoods in UDAL are independent from other ESC ventilation

hoods and are marked at 20 em beyond the sash as the “safe zone” from which
agent materials are not to leave the hood without decontamination. The drains in the

hood have been sealed off.

5.1.19.2 At no time during hood usage is the face or head of the CAO to
break the plane of the hood sash.
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5.1.19.3 The fume hoods are equipped with spill trays lined with paper absorbent
towels to assist in recognition and containment of spillage. Fume hoods have
auditable and visual alarms to warn of low flow.

5.1.19.4 Fume hoods shall be equipped with containers of prepared
decontamination solution.

5.1.19.5 The fume hoods are marked one sash opening level that is protective of
the operators (based on their “breathing height™) and to assure the flow is sufficient to
maintain the UDAL at negative pressure relative to the hallway.

Gloves are to be worn while working with any UDA materials. Two layers of gloves
are required when working with UDA reference materials. An inner layer of nitrile
gloves (duct taped to the CAQ’s laboratory coat sleeve) and an outer layer of nitrile
gloves (configuration allows 5 minutes of work time) or an outer layer of silver-shield
gloves (allows 4 hours of work time) when working with primary solutions. For
more dilute (secondary solutions), the 2 layers of nitrile are sufficient and need only

_be changed if compromised by a solution spill or tear. The inner layer of gloves are

taped to the sleeve of the lab coat (not to the coat directly) with a tab fold over at the

. end to allow for easy removal.

UDA Safety Checklist, End of Day (Attachment 5). End of day checks: All UDA
reference materials (10 mg/L) are to be locked in the refrigerators.  All working

solutions and decontamination solutions and solvent materials are to be securely
capped, labeled as per SOP R3QA063 and in secondary containment. All
uncontaminated solid waste is double bagged and all decontamination solutions are
covered. All hood surfaces are to be wiped with water using laboratory tissue/pads.
All locks are to be secured and all checklists and other records completed. Hood
operations are verified. If hazardous waste containers are full, the ESC waste
contractor.is notified. This information is entered at the end of the day by the CAOs
in the Safety Checklist retained in the Safety Checklist & Hood Reports Log in
UDAL. The AM is to verify UDA records and housekeeping in the UDAL at the end
of each working day:-

“Observers” of the receipt procedures, not working directly with UDA such as the -
AM, SHEM Manager and LBC are to wear the same PPE as the CAOs except that
only one pair of gloves are worn. In case of an emergency, e.g., such as a spill, these
personnel are to immediately leave the UDAL.

5.1.23 Before leaving the UDAL PPE is to be removed, including safety glasses, gloves and
laboratory coats and hands are washed with soap and water.
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" 5.1.24 CWA specific safety training is required prior to personnel using this SOP. In
addition, to the safety training specified in the CHP, at a minimum the following
training and OASQA management approval is required:

a. CWA Awareness Training.

b. CWA Visitor Training (currently under development and this requirement is
waived until the training is available, since the content is covered in other training).
c. CWA CAO Workers Training.

6 Equipment and Supplies
6.1 Refer to the following listing of necessary equipment and supplies:

6.1.1 Loading Dock Receipt

6.1.1.1 Safety Equipment and Supplies
-Safety glasses with side shields or safety goggles.

-Disposable Tyvex laboratory coats.

-Closed toed shoes.

-Long pants.

-Gloves (double nitrile allow 5 minutes of direct work with primary UDA reference
material and nitrile silver-shield, e.g., North Silver-Shield, allows 4 hours of direct
work with primary UDA reference material).

- Respirator (NIOSH CBRN)

- 2-way radios (channel 1 is routinely used and ‘Channel 4 is for private conversations
and Channel 3 is open and can be used by all UDA personnel to practice radio

use).

6.1.1.2 Other Equipment & Supplies, etc.
- Lab cart with containment well.

- Spill decontamination material (5-6% commercial bleach or prepared from granular
chlorine, waste container absorbent lab paper/absorbent mats).

- One 2 Y% gallon bucket with screw caps.

- One 2 ' gallon bucket with screw caps.

Note: Liquid soap and water available near loading dock in J-102.

-Photo Ionization Detector (PID), MSA Sirius, Multigas Detector with 10.6 MEV
PID (S#A3-4222).

-Listing of the supplier of the chemical agent and EPA’s Office of Emergency
Management contacts.

6.1.2 UDA Laboratory (UDAL)

6.1.2.1 Safety Equipment and Supplies
-Safety glasses with side shields or safety goggles.

-Disposable Tyvex laboratory coats.
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-Closed toed shoes.
-Long pants.
-Gloves (double nitrile allow S minutes of direct work and nitrile silver-shield, e.g.,
North Silver Shield,allows 4 hours of direct work with primary UDA solutions.
- Duck tape.
- Respirator (NIOSH CBRN).
- 2-way radios.
-First aid kit (general) is on the wall across the hall.
- Fume hoods independent from other non- UDA ESC hoods (100 LFM) will sill
cover with Teflon to protect against corrosive decontamination solution. . Fume
hoods have auditable and visual alarms to warn of low flow.
- Spill decontamination material (5-6% commercial bleach or prepared from granular
chlorine, waste container absorbent lab towels/pads).
-Eye wash station.
-Fire extinguisher.
-Safety shower.
-Wash sink.
- Liquid soap and water available near loading dock in J-102.
-8100-8 Anemometer, Alnor Instrument Company, Niles, ILL.

6.1.2.2 Other Equipment and Supplies

-Plastic containers with lids for storage in refrigerator.

-Secondary containment trays for refrigerator. .

-Secondary containment tray for hoods in UDAL.

-Utility knife or scissors.

-Permanent markers and pens.

-Laboratory cart with sealed wells. _

-Four 2 Y2 gallon buckets with screw caps (2 for each hood, one for decon. of liquids
and one decon. of solids).

-One 2 Y gallon bucket with screw caps for non-hazardous solid waste.
-Wipes/absorbent laboratory pads. :

-Two 500 mL plastic bottles and caps for 0.5% decon. solution.

-Two locked refrigerators (Norlake Scientific) with calibrated thermistors, recording
temperature charts and card access readers secured to the wall in UDAL with locked
braided cable.

-Pasteur pipets and suction bulbs.

- Vial racks.

<Decontamination solutions.

-Waste disposal containers.

-Personnel decontamination solution (liquid soap and tap water).

-KI-Starch indicator paper.

- Large trash bags and plastic trash can for non-hazardous material, e.g.,
uncontaminated packing material.

-Laboratory pure water polishing unit (Ultrapure De-I polishing unit).
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-500 mL plastic graduated cylinder.
- 40 ml septa vials (testing of decontamination solutions prior to disposal).

7 Reagents and Standards
7.1 Decontamination solution for spills (5-6%) - commercially available 5% sodium

hypochlorite (bleach). Unopened containers have a shelf-life of one year. Opened, in use
“Decon” solution should be replaced after 90 days or whenever the material fails a KI/starch
test (acceptable solution give a positive blue color for chlorine presence). .

7.2 Decontamination solution for UDA contaminated liquids and solids material (0.5-
0.6%) - commercially available sodium hypochlorite (bleach) diluted 1:10 with water. One
liter of this solution is prepared at the beginning of each working day and disposed of as part
of the end of day procedures. This material is used for the routine decontamination of liquid
and solids in the decontamination containers in the UDAL hoods.

7.3 Ultra Dilute Chemical Warfare Agent reference material (UDA) - will be provided in
sealed glass vials. Each vial contains 1 mL of one agent in solvent at 10 mg/L. Ten vials are
provided for each agent (maximum quantity of 100 pg for each agent). '

7.4 Hexane (pesticide grade) or Methylene Chloride - used for final screening of liquid waste
decontamination solutions prior to final disposal. This procedure is described in SOP R3-

QAS003.

8 UDA Reference Material Preservation and Storage

8.1 UDA Refrigerators - After UDA reference materials are received, they are stored at
442°C, secured by electronic and lock & key access control and dedicated to UDA
materials only. Security includes key pads in the 2 floor G-wing hallway for UDAL
and a lock and key and electronic entry refrigerator system. Access to the UDA
Reference Material laboratory is limited to authorized staff only (signs posted).

8.1.1 The refrigerator electronic system retains a record of entry in both refrigerators.
The AM outpuit this record every two weeks for entry in the Refrigerator Entry &
Temperature Log. The CAOs and AM also indicate on a handwritten sheet the reason
for entry (Attachment 7). The temperature charts are changed by the CAOs each
week (charts are initialed and dated when installed and when removed). The charts
and reason for entry sheets are retained in the Refrigerator Entry & Temperature logs.

8.1.2 Log book entries are checked each week by the AM per the procedures in R3-
QAS5002.

8.1.3 Refrigerator #1 contains the UDA primary solutions (10 mg/L) of reference
material as received from the supplier of the chemical agent. The AM controls the
physical lock and key access to the UDA refrigerator #1. Both the AM and COs must
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be present to access this material and this material is tracked to the 1 uL amounts in

the UDA Accountability Notebook. Refer to Attachment 1 for a listing of personnel
having access to the UDA refrigerators.

8.1.4 Refrigerator #2 contains more dilute secondary solutions. The more dilute
solutions in Refrigerator #2 are tracked by the AM using procedures in R3-QA5002.
In addition, the CAOs document preparation of secondary solutions using traceability
procedures as for other non-UDA calibration materials used in the OASQA
laboratory (R3QA063, Laboratory Notebooks). The later documentation is retained
in the UDA Accountability Standards/Reagent Preparation Logs (ESAT and EPA).

8.2 UDA reference materials are stored in a refrigerator dedicated to reference material
separate from any sample or reagent storage.

9 Quality Control

9.1 The temperature of the refrigerators used for storage of the UDA reference materials
must be maintained at 4+2°C. The refrigerators have a built in temperature recording
charts. The charts are checked by the CAOs each work day and if the temperature is or

has been out of range, the refrigerator/s are not opened and the LBC and ESC
SHEM Manager are notified. '

9.2 Delivery coordination, COC records, certificates of analyses and other records
accompanying UDA reference material are also stored in the UDA Delivery &
Accountability Assessments Notebook (Section 17). Use of all UDA primary agent
solutions is also recorded in this notebook.

9.3 Accountability inventories, summary reports and AM Checklist serve as an ongoing
check on the process-and documentation and the reports from these assessments are
retained in the UDA Delivery & Accountability Assessment Notebook. Details on
accountability procedures are included in SOP R3-QA5002 Accountability Procedures
for Ultra Dilute Chemical Warfare Agent (UDA).

9.4 Procedures for use of the UDA reference solutions in preparation of secondary solutions
such as calibration standards and quality control checks are described in SOP R3-
QAS5003.

10 Calibration and Standardization

10.1 Initially, and annually, the CAOs calibrate the refrigerator temperature devices
against a reference thermometer as per SOP R3QA06S, current revision.

10.2  Since UDA reference material is not shipped with a temperature blank, a working
thermometer to check receipt temperature is not necessary.
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11 Procedure
11.1  Coordination of shipment and receipt of UDA reference material

11.1.1 The LBC is the point of contact for the initiation of all shipments of standard
agent material to the ESC. Deliveries of UDA reference material are carefully planned.
and scheduled. A courier service is employed for the delivery of UDA reference material
from the supplier of the chemical agent to assure delivery is completed and the UDA
material is secure. Unannounced, unplanned or unscheduled shipments are not accepted
and are to be returned to the supplier of the chemical agent. In case of LBC and AM
absence, delivery of UDA reference material is not to be accepted. Communications with
the supplier of the chemical agent are retained in the UDA Delivery and Accountability
Assessment Notebook.

11.1.2 The LBC coordinates receipt and log-in via E-mail messages to the facility
management, ESAT project Officer (if applicable), CAOs, AM and CAHO or the SHEM
Manager.

11.1.3 The LBC or designee notifies facility management to instruct ESC security staff
to bar entry of the carrier to the ESC compound until notification of the LBC, AM,
CAHO or the SHEM Manager or personnel trained for receipt of this material. ESC
employees attempting to use the J-wing elevator or the transport route corridor should be
asked to wait until the UDA material is moved through the area.

11.1.4 The Agent Manager assumes LBC’s agent delivery coordination related duties in
cases of the LBC’s absence.

11.2 Sinipment receipt and trailsport to UDAL hood

11.2.1 The.CAOs complete the beginning of day portion of the Safety Checklist
(Attachment 5). This includes collecting of the necessary materials for receipt of the
UDA reference material at ESC’s loading dock. If problems are detected the LBC is
notified immediately so that corrective actions can be completed prior to agent arrival.

11.2.2 All UDA reference material shipments are to be delivered to the OASQA loading
dock within a secure compound area (security fence, electronic lock entry control and
surveillance cameras).

11.2.3 Shipments are by courier delivery services which tracks the location during
transport.
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11.2.4 Each shipping container must be visually inspected to ensure that they are sealed
and show no evidence of tampering, damage or leaks. Shipping seals must be unbroken.
The package should be scanned using the portable PID to detection of solvents.

11.2.5 The CAHO or the SHEM Manager is to be called immediately if there is any
evidence of these conditions. If these condmons exist, no material is to enter the
ESC and decontamination will be performed under the supervision of the CAHO or
.the SHEM Manager or designee.

11.2.6 If the reference material contamers are acceptable to inspection, the material i is
signed for by the AM.

11.2.7 The acceptable containers are placed in a welled laboratory cart dedicated for this
purpose (stored in UDAL) and moved from the loading.dock directly to the J-wing
elevator (J-114 will not be entered) and down the 2™ floor E-wing corridor and placed
in the ventilation hood in UDAL and opened.

11.3 Opening shipping container and log-in of material

11.3.1 Once in the ventilation hood in UDAL, remove and set aside all documentation
associated with the reference material, including certificates from the supplier of the
chemical agent, COCs, etc. This material will be retained in the UDA Delivery &
Accountability Assessment Notebook. The package should be scanned using the portable
PID to detect any spilled solvents that could indicate broken UDA vials.

11.3.2 Uncontaminated packaging material including vermiculite, Styrofoam spacers
and ice pack from each shipping container is to be left in the shipping container and
double bagged in polyethylene bags, labeled as “Non-hazardous Waste” and this will be
disposed of routine non-toxic material for incineration.

11.3.3 If the UDA reference p‘gckagg‘ g_:_materiallpas_ b_een contaminated the CAHO or
the SHEM Manager are to be notified regarding disposal.

11.3.4 Each vial of material arrives with a unique identification number and this
information is recorded in the UDA Accountability Notebook by the AM. The
information entered is verified and initialed/dated by the AM and CAOs.

11.3.5 The vials are placed in plastic containers with press seal lids and in turn placed in
secondary containment plastic trays in side the reference material refrigerator. Paper
towels are used to cushion the glass vials. A separate plastic container is used for each

agent (labeled with agent name). Nerve agent is always stored separately from blister
agent material.
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11.3.6 The AM notifies the supplier of the chemical agent of any discrepancies in number
or amount of reference material (completes Shipment Condition Report form and sends

that and a signed COC form to the supplier of the chemical agent).

11.3.7 The chemical agent supplier’s COC and condition form are critical documents that -
must be complete and accurate (See Attachment #3, #4 and #6). These forms and other
documents that arrive with each UDA shipment are retained in thé UDA Delivery &
Accountability Notebook in UDAL.

11.3.8 The CAOs complete the end of day portion of Safety Checklist.
11.4 Decontamination of contaminated liquids and solids

. 11.4.1 All materials exposed directly to UDA material are to be decontaminated (placed
in decontamination solution in marked 2 Y gallon screw capped containers in the UDAL
hoods). In case of breakage during shipping or during unpacking, that contaminates a large
amount of packing material, evacuate the area and notify the CAHO or the SHEM Manager

and the AM.

11.4.2 Separate decontamination containers are available in the hood in UDAL for solid
material and liquid material. Containers are filled 1/8 full with 0.5-0.6% bleach solutions prior
to use. Organic material such as solvents, should not be added at more than 1/3 the capacity of
the container at one time (to avoid excess heat). “Decon” containers are not to be filled more
than 4/5 full. Full containers are closed, marked full and labeled for waste disposal.

11.4.3 Materials for emergency decontamination will be routinely brought to the loading
dock when UDA reference materials are received.

11.5 The CAO’s complete the end-of-day portion of the Safety Checklist (Attachment 5).

11.6 The AM verifies of accountability documentation, security and good house keeping in the
UDA Delivery and Accountability Assessments Notebook as per R3-QAS5002. The LBC serves as

backup for all AM duties except those involving refrigerator access.

12 Data Analysis and Calculationg
12.1 The Agent Manager signs the carrier form and COC forms.

12.2 The AM initiates completion of the Chemical Warfare Agent 1° Standard Receipt form and the
Chemical Agent Shipment Condition Report Form. Subsequent trackmg of usage of UDA material
is described in SOP R3-QAS002.

12.3 The AM sends copies of the completed cbndition form, COC, carrier form, receipt form,
certificate of analysis and MSDS sheets are sent to the provider, the EPA Office of Emergency
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Management, OASQA’s Director, the ESC SHEM Manager, the LBC and the provider of the
Agent. Hardcopy documentation is retained in the UDA notebooks as listed in Section 17.1 of

this SOP.
13 Method Performance

13.1 Before approval of these procedures a hazard analysis is performed by the CAOs, Agent
Manager, LBC, CAHO or the SHEM Manager (results summarized in Attachment #2), who sign off

on this assessment.

13.2 Initially before approval of this SOP, an acceptable verification run of the procedures is
performed by the CAOs with sign off by the CAOs, Agent Manager, LBC and SHEM Manager
(approval signatures are included per Appendix A).

13.3 To help assure safe dperations and the accuracy of the hazard analysis and verification run, all
changes to this SOP will be reviewed and approved in writing by the signers of this SOP.

13.4 To help control distribution and accuracy of this SOP each copy will be assigned a unique
identifier.

14 Pollution Prevention

14.1 As this SOP is performed, the CAOs should consider steps to reduce the use and generation of
hazardous chemicals and record this information for future revisions of the SOP.

14.2 Resource Management: Water conservation. Laboratory personnel should be mindful of water
consumption, and whenever possible, employ practices that minimize water use.

1S Waste Management

15.1 Expired or other unneeded UDA reference material is removed to the hood and placed in the
decontamination solution.

15.2 Decontamination solution containers that are full are labeled for disposal as hazardous waste.
This is documented in the UDA Accountability Notebook.

15.2.1 Waste Type Code: D002, pH >12.5 solution,
MD02, decontamination of CWA material.
Estimate Amount of Waste per shipment: 6 L
Describe any Treatment: No treatment of the waste is performed in the laboratory.

15.2.2 The decontamination solutions.will be of three types. One is from decontamination of
spills. Another is form the decontamination of liquids and the third is from
decontamination of solids (includes solid materials such as gloves and paper
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pads/absorbent material). Solid and liquid wastes are to be kept separate and in
addition to the MD02 and DOO2 codes, are to be labeled “Liquid Decon” and “Solid
Decon”.

Uncontaminated solid waste such as paci(ing material will be marked as “Non-hazardous
Waste” and will be disposed of as routine non-toxic material for incineration (large trash
bags).

Waste concentration must be determined before disposal. This may be accomplished by
testing or generator knowledge:

15.4.1 Option A) Waste concentration is tested prior to disposal. The tests include KI-paper
(blue indicating presence of active chlorine) and GC/MS screen. For the latter 1/2
mL of solution to be tested is added to a 40 mL VOA vial already containing
approximately 10 mls of clean hexane. The solution is swirled for 2 minutes and 1
mL of the hexane withdrawn for GC/MS confirmation of the absence of target agent
material as per procedures analytical procedures detailed in R3-QA5004. If the
results the CAOs are to contact the CAHO or the SHEM Manager.

15.4.2 Option B) Waste concentration is determined by generator knowledge. Determine the
total ug of material in G102 UDA refrigerators (1-3) when the current waste
accumulation was begun. Determine the total ug of material delivered to G102 since
the current accumulation was begun. Determine the total weight of agent from initial
starting material and deliveries. Determine the total ug of Agent material remaining in
UDA Ref. #1-3: when the current waste accumulation is stopped. Determine the total
MAXIMUM amount of Agent material in the current waste pails (if none had been
destroyed by the chlorine treatment).

Any waste solvent is disposed of in the liquid decontamination solution container (Caution-
add solvent to the “decon” solution slowly and not in large amounts because of the heat
generated. All waste pickups from the UDAL must be requested by the CAQ’s, i.e., there are
no automatic pickups.

The AM completes the “Agent Manager Checklist” and “R3 Satellite Area Weekly
Checklist” each week to help document proper storage of hazardous waste as described in
SOP R3-QAS5002. :

Waste flow chart is found in Appendix B.

16 References

Note: The most current version of the following documents is referenced. The most current listing
of OASQA quality system documents is maintained by the QAO.
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US EPA Region III, OASQA Laboratory Quality Manual.

US EPA Region III, ESC Occupant Emergency Plan (OEP), Emergency Procedures
and Hazardous Materials Spills.

US EPA Region HI, ESC Chemical Hygiene Plan (including Appendix A, Dilute
Solution Hygiene Plan).

R3QA063, Laboratory Notebooks.

R3-QA5002, Accountability Procedures for Ultra Dilute Chemical Warfare Agent
(UDA).

R3-QA 5003, Procedures for Opening Ultra-Dilute Chemical Warfare Agent (UDA)
Vials and Preparation of Standards for Calibration of GC/MS.

R3-QA5004, GC/MS Analysis of Ultra-Dilute Chemical Warfare Agent (UDA)
Standards and Samples.

National Environmental Laboratory Accreditation Program (NELAP) Standards.

Introduction to the Chemical Agent Dilute Solution Hygiene Plan, Midwest Research
Institute, NEMC-01, July 2007.

General Operating Procedures for Chemical Agent Dilute Solution, Midwest
Research Institute, NEMC-02, July 2007.

Design and Operating Requirements for Chemical Agent Dilute Solution
Laboratories, Midwest Research Institute, NEMC-03, July 2007.

Laboratory Ventilation and Engineering Controls for Chemical Agent Dilute Solution
Laboratories, Midwest Research Institute, NEMC-04, July 2007.

Training for Chemical Agent RDTE and Ultra-Dilute and RDTE Dilute Solution
Laboratories, Midwest Research Institute, NEMC-05, July 2007.

Storage Requirements and Hazard Communication for Chemical Agent Dilute
Solution Laboratories, Midwest Research Institute, NEMC-06, July 2007.

Physical Security Plan for the Chemical Agent Dilute Solutions Laboratories,
Midwest Research Institute, NEMC-07, July 2007.

Procedures for Control of Locks, Keys, and Combinations Designated for Use in the
Chemical Agent Dilute Solution Facilities, Midwest Research Institute, NEMC-08,
July 2007. ' '
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Accountability Procedures for Ultra-dilute Chemical Agent Solutions and RDTE
Dilute Solutions, Midwest Research Institute, NEMC-09, July 2007.

Interagency Agreement (IAA) between EPA and DoD dated November 22, 2006.

ECBC Guidelines for Managing a Research, Development, Testing, Evaluation
(RDTE) Laboratory (September 2005).

Region 1, General Operating Procedures for NERL-Dilute Chemical Agent
Laboratories, 3/20/08, Revision 0, DRAFT.

R3QA065, Calibration and Maintenance of Laboratory Support Equipment.

. Appendix E of “Final Programmatic Environmental Impact Statement: Transportable

Treatment Systems for Non-Stockpile Chemical Warfare Material, Volume III,
February 2001. “The Sources, Fate, and Toxicity of Chemical Warfare Agent
Degradation Products”, Nancy B. Munro, Sylvia S. Talmage, Guy D. Griffin, Larry C.
Waters, Annetta P. Watson, Joseph F. King, and Veronique Hauschild.

Site Security Plan, Environmental Science Center.
ESC Occupant Emergency Plan (OEP).

Draft Standard Analytical Protocol for Extractable Semivolatile Organic Compounds,
September 30, 2008 (Provided by CS and the EPA Working Group).

Study Specific Instructions for Phase I Multi-laboratory Validation of Procedures to
Measure Semi-volatile Agents in Environmental Samples using Gas
Chromatography/Mass Spectromeétry (GC/MS), Draft for Review, Rev. 0.5,
November 21, 2008. :

Study Plan for Multi-laboratory Validation of Procedures to Measure Semi-Volatile
Chemical Warfare Agents in Environmental Samples using Gas Chromatography /
Mass Spectrometry (GS/MS), October 23, 2008.

17 Tables, Diagrams, Flowcharts and Validation Data

17.1 Notebooks

Note: The most current version of the following notebooks is referenced. The most
current listing of OASQA quality system documents is maintained by the QAO.

SNB 327 (B), UDA Delivery & Accountability Assessment Notebook (UDAL). This
includes: records of coordination of UDA deliveries from supplier of chemical agent, carrier
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deliver receipts, COC chemical agent supplier provided records (such as purity and volume
statements & MSDS sheets) and accountability checks and summary reports.

SNB 354 (A), UDA Refrigerator-1, Primary UDA Solutions, Entry & Temperature Log.

SNB 326 (B), UDA Refrigerator-2. Secondary UDA Solutions, Entry & Temperature Log.

SNB 353 (A), UDA Refrigerator-3, UDA Sample Extract Solutions, Entry & Temperature -
Log.

SNB 328 (A), UDA Safety Checklist (Beginning/End of Day) & Hood Reports Log (UDAL).
This contains daily safety checklist forms completed by the CAOs (before work starts and

end of day checks), as well as, any notes on hood operations.

SNB 330, UDA SOPs and Quality System Documents (UDAL). This contams UDA SOPs,
Laboratory Quality Manual, ESC CHP and other references).

SNB 332, Instrument Maintenance, Purelab Deionization Polishing Unit.

PNB 199, UDA Accountability/Standard/Reagent Preparation Log (UDAL).

PNB 192 (A), UDA Sample Preparation Log

17.2 Attachments
Attachment #1: Refrigerator Access (UDAL G-102)

Refrigerator #1, Primary UDA Solutions:
Physical key for lock/key:
Primary- AM.
Backup#1- LBC.

. Electronic refrigerator card and code;
EPA CAOs.

Refrigerator #2, Secondary UDA Solutions:

Physical key for lock/key:
Primary- EPA CAO #1,

Backup#1- AM.

Electronic refrigerator card and code:
LBC.

EPA CAO #2 & ESAT CAO.

Refrigerator #3, Secondary UDA Solutions (Sample & Spiked Sample Extracts):

Physical key for lock/key:
Primary- EPA CAO #1.

Backup#1- AM.
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Electronic refrigerator card and code:
LBC.
EPA CAO #2 & ESAT CAO.
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Attachment 2: Hazard Analysis:
Hazard Analysis
Preoperational Checklist and Transfers In and Out of Hood
Location(s) !
identified Riska Restilting
. within Assessment RAC
Operation description | operation Effects of hazards on the operation Code (RAC) Recommended actions to reduce the hazards code
Checking hood function Lab Due to malfunctioning, magnahelic Low Check face velocity with hanging vane velometer Low
indicates acceptable flow when it prior to use.
is out of range.
Lab staff exposed.
Checking hood function| Lab  |Due to malfunctioning magnahelic or Medium | Perform routine maintenance on hoods. Low
h%?‘d atlarms.. hood failure occurs ‘Check face velocity with hanging vane velometer.
without waming.
9 Test hood alarms periodically and perform needed
Lab staff exposed. maintenance. .
Glove check Lab improper check, operator misses hole Low 100% glove check. de
in gloves. Use two pair of gloves.
Exposed staff initiates the emergency
response alarm. _ '
Transfer in orout of a Hood/Lab |Spill outside or inside of ventilation Medium Use of secondary containers and spill trays. Low

hood

control.
Staff exposed to agent.
Initiate alarm.

Caution and focus on task at hand (no distractions).

Verification run SOP steps prior to working with
chemical agent.

PPE worn as specified.

Emergency PPE and decontamination
equipment/reagents available.

\
“Buddy" verifies safety procedures and is available to
assist with emergency response.




R3QAS5001-061614
Ultva-Dilute Chemical Warfare Agent (UDA) Standard Reference Material (Shipment Coordination, Receipt, Initial Accountability, Storage and Disposal

Procedres)
Effective Date: 06-16-14

Page 26 of 35
Location(s) ' !
identified Risk? Resulting
within Assessment RAC
Operation description | opesation | ERects of hazards on the opsration | Gode (RAC) Recommended actions to reduce the hazards code
7
Preparing & using HoodLab | Spiater or spifl of caustic such as High PPE—goggles or face shield wom over safety Medttixrn
decontamination solid or liquid sodium hydroxide, glasses with side shields, gloves, 1ab coat, or
solutions HTH, sodium carbonate. coveralls with rubber apron.
inhalation hazard. Weigh caustics in hood.
Dermal hazard. Attentiveness to task {rio distractions).
Respiratory distress. Purchase Clorox or HTH in small containers,
Skin irritation. tIse hood while pouring Clorox or scooping solid
Caustic burns (delayed) on operator's HTH.
hands, arms, face, and eyes. Wear respirator when scooping HTH solids out of
large container. Requires training and testing for
i
Transferring waste to Lab Operator drops waste container in lab. Medium Double-bagging (standard practice). Low
processing room

Exposure to residual agent solution.
Splatter of caustic.
Bums to lab personnei {delayed).

Caution {e.g., check to make sure there are no
cbstructions In path, eftc.).

Use lab cart to transport items.
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Location(s) '.
identified Riska Resulting
within Assessment MC
Operation description | operation | Effects of hazards on the operation | Code (RAC) Recommended actions to reduce the hazards code
Human Factors: Hoods and | Chemical agent exposure, injury, and Ensure that the operator and buddy are prepared for
Stress associated with | laboratory property damage. each operation, and review the SOP prior to
working with CA beginning work.
(especially when . . . Any questions about the procedure should be
performing operations Trips, slips, falls, spills, etc. adequately addressed and answered prior to
for the first time) may beginning the operation.
result in accidents. If the operator or buddy is not feeling well, do not
Ergonomics issues may. start the operation. Think about what is required
result in accidents. of the procedure and ensure that the operator and
Working in a hood buddy can complete the tasks required.
creates unnatural Give some thought to ergonomics. Adjust body
posture and posture for comfort. Strive to maintain movements
movements. Laboratory. ) within the hood that match natural movements. If
work may require High fatigue or cramping occurs, schedule breaks as Low
::spmei;n?;:mefrtts part of the activities (at an appropriate time).
spec,ﬁcgmus'degf Always be aware of what your coworkers are doing
cramping, and skeletal in your immediate area because you can be a
fatigue. Accidents victim of their mistakes. Do not hesitate to point
have resulted from an out to fellow workers if they are engaging in
indifferent attitude, unsafe practices or operations. Variations in
failure to use common established procedures, including changes in
sense, or failure to quantities or reagents, may be dangerous. If
follow instructions. necessary, consult the Chemical Agent Hygiene
Officer.
Recovery from Hoods and ] Chemical agent exposure and injury High Practice drills conducted to include shut down of
engineering and/or operations operations associated with engineering failures
wer failures. in UDAL such as hood failure and power outages.

1

a All risk assessment codes were determined only after considering human factors such as indifferent attitude, failure to use common sense, and failure to

follow instructions.
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Attachment 3: Example Chemical Agent Shipment Condition Report Form:

SHIPMENT CONDITION REPORT:

A. SHIPMENT NUMBER:

B. NUMBER OF STANDARD VIALS FOR THE DAY:

C. SHIPMENT RECEIVED BY:

D. DATE/TIME RECEIVED BY:

E. PHYSICAL CONDITION OF SHIPMENT: Note any unacceptable conditions

F. TRANFER DOCUMENT NUMBER(S):

Form Retained in UDA Delivery & Accountability Assessment Notebook SNG 327.
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Attachment #4: Example UDA Accountability Form

Chemical Warfare Agent 1° Standard Receipt

Shipping tracking numbers: Fed Express #

LLNL #

Physical condition (good / broken):
Date Received: _/ [/ _ Received by: AM CAO . CAO
Lot number (If multnple Lots note #s in comments column):
Volume (e.g., 1.2 mL):_____ Concentration: “Mix”: GB & GF at 10 ug/mL and GD & HD at §
ug/mL and “Vx” at 10 ug/mL or indicate below in comments column)

’ COC Form competed & copy returned (Y/N):

Condl 'on of Receipt form completed & returned

LLNL = Lawrence Livermore National Laboratory.
Reviewed by: Date:

Form Retained in UDA Delivery & Accountability Assessment Notebook SNB 327.
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Attachment 5: Qafety Checkhst (Begmmng & End-of-l)ay)

AT T TR S e

All:itemsiare o “\j’éhecked and-foundsatisfactory. prior to:any, laboratory.operations in UDAL:
L._Beginning of each working day -prior to beginning any work with ANY UDA in UDAL:
' Date [FM S FEEETO S fow: TR R
CAQ’s Initials
Time
~ I e e A e
Labs at negative pressure relative to.the hallway and no hood alarm/s? e '
Hood flow > 100 LFM via anemometer and hood emergency purge tested?
Both 5% and and fresh 0.5% solution available-and prepared?
PPE including gloves and respirator available?
2-way radios available and operational? °
UDA reﬁ’ﬁgmtoi‘ temperatures 4 +2° C?
“Stop” sign posted on the outside of UDAL door and cell phones turned
off while in UDA laboratories?
White board in-hallway updated with activity, etc?
For recelptiof delivery of UDA reference material, prepare welled cart
available with all material per checklist on cart, if applicable?
I1. End of each working day - prior to ending all work wnth ANY UDA in UDAL
Date |'M: i TR O R X S )
CAOQ’s Initials
Time
YNSRIV NS YN YN Y/NSZ

Labs at negative pressure relative to the hallway and no hood alarm/s?

Hood flow ok (> 1060 LFM via anemometer) and hood emergency purge tested?

UDA refrigerator temperatures 4 + 2° C?

Log books complete?

All solutions capped and properly labeled and in 2ndary containment?

All primary solutions locked in Refrigerator-1.

Work surfaces washed down and decon as needed?

Extra (~50 mL) 0.5-0.6% decontamination solution added to decon,
buckets and solid material is cover by decon. solution?

Decontamination solutions and containers closed and no leaks?.

Hood sashes at hood level mark (open be protective of CA breathing
zone and to assure lab negative pressure to hall)?

UDA refrigerator locked (key, electronic and wall cable)?

Work area clean? All PPE removed and appropriately disposed and wash
hands before leaving UDA Labs? .

If waste pickup is needed, has call been placed for pickup?

If applicable, move “Stop” sign to the inside of UDAL door?

All access/egress doors Jocked?

This completed checklist placed in the UDA Safety Checklist & Hood
Report Log in UDAL, if applicable?

2-way radios off and charging?

White board in hallway updated with activity, etc?

For receipt of delivery of UDA reference material, prepare welled cart
available with all material per checklist on cart, if applicable?

Form Retained in UDA Safety Notebook SNB 328.
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Attachment 6: Example COC Form
o1 TR [ e oON AT “FHNACYALT STATEHERT
WATERIEL COURIER RECE! ECB-CB-PLOPLO-B0700280 | nsemivic.cassmnem
AFmY. RGN PIRPOSER: Je ponds
m Hm - e e el O B aiess A ging s E autvend
Koastes, LLNL, Useroiess, CA 9254225580
SHIPMENT DESCRIPTION
Fae winy ot acrty agshesets
. 18 NEER [ i BERUL MMEERY ]
‘ 10mi 1063 1mi vials GB/Hax EPA uttra diuts
SHIPMENT TRANSFERS 1 Fre13
10m) 1003 Sl vinla GDMex EPA Witra Buts
2 vied #8413
3 10ml 1002 1] viats GFHex EPA uttra dhuts
K. 1.2 L5k
‘4 10oml 10ea 1ol vigs VXAPA EPA utka due
LA . -
10ml 1083 1mi vialp HD/Hex EPA ultra dlis
5 sl 25 4-13
s 10m 10e3 Imivials LUHox EPA i dhily
v 413
Noliing FoBiows
0D FORM 1911, MAY &2 PREAG EDTIN GAY M VD BTRL 34 CEC R [ ]

Form Retained in UDA Delivery & Accountability Assessment Notebook SNB 327.
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Attachment 7: Reason for UDA Refrigerator Entry

UDA Refrigerator # Page: 1 of 1

Date Time Initials Reason for Entry
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Forms Retained in UDA Refrigerator #1, #2 and #3 logs (SNB 354, 326 and 353).
Appendix A
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DCN: R3-QASUNL .1 Elfective Date: Joly 25, U8 . Page 1 0f 27
'SDP Approvaty: . _— _
Pyepn retySndwnilber Prioury Yerhoicl Saltly/Health Review | Quakity System
Revigua ’ Review
Nantc: Tacph Shavtm Naan:: Cynibia Copurak Nanw: Chimes Woiskeng | Negnes 21 Bilyeu
‘Feahnicnl Dingtor! Luboratory Branch Chilef | BSC SHEM Manoger | Quality Aserwece
Agunt Mmager |AM) HLBOCY Ofificer
— o~ ot L7 38 D
Segnatluin: §hdpin | Sagumaren” 0, P oSy Sugnatyf Sipnator y
{ wets: 2l & Dut:: M . Datc: 05 .88 |
' Hazard Anslysis (See Attachment to SOP):

Tedlailend Divecdn? LBC:

Ageut Manager

Nonie: Joseph Slaykm ! Nmuoe: Cyathia Cupaake
Signutuny Sigaoling’ ¥ 20 ¢ o )
Date: &5 Date:

Dry.Rus:

a:emlmlﬁgtm ggan_nér: LIC: E5C SHEM TR
Nams: Jo'ae Cuny Nuow: Cynthia Comrake Nerue: Chirlen W :

St 3% U Lot | S 7%5_3‘.—_ [ mnﬂﬁ. .
[ ’E&IM / Date, m{.,s yi :g;: i ]
Techn

Chremical Agent Operator: Di rAM:
Nante: Kendduins Raghinvesr | Namz: dioseph Simton
Envnronmentd Services .

Asdutimce Timt {ESAT = ]
Sipaniire N W
Do, 2 :F: o Baie: 28570 g

" Uitru-Ditute Chumicel Warfare Agcnt [UDAi Standard Reference Malterinl
{Shipment Coordination, Rocelpt, Inltial Accountabillly and Disposal Procedares)

) Scope und Appiication

Tlis slsndaed epuating praceduse (SOP) describes shipmen: cocedinaion #nd receipt procedures for
UDA stsuwbord refencoce materdal ar iha Office of Anulytical Sevices and Quatity Assurunce
(CASQA) Isborgiory in For Moude, Masylund. ’

3 Swamery of Metho

Log-inis 1h procedure by which sobnived CDA materinls uro innoduced into the bihorutory. The
docuntentation seconded during log-in ol reference maicrials indwles: agent name and 1D sumber,
awigin anc quintity (comeeniration and volnme por vid and aumbsr of viajs), Upon receipt, the
accompinying docuracnigion {Chain of custody sheets mid ccyUticates), presrervation wd shipping
conditions wre documentsd by mauenl untey into a ek, Procsdures for use of the UDA
reltrence sulutiens in prepatminn of calibation sinnderic kod qualily contrd checks and othar moe
dilule solotiens are desenbed in SOP RI-DASU03.0. GCI'MS Analysis of UDA,

Appendix B
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SIGMA-ALDRICH

QR
.
oy

sigma-aldrich.com

SAFETY DATA SHEET

according to Regulation (EC) No. 1807/2006
" Version 4.0 Revision Date 12.03.2010

GENERIC EU MSDS - NO COUNTRY SPECIFIC

Print Date 26.04.2010
DATA - NO OEL DATA

1. IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE COMPANY/UNDERTAKING

Product name ‘Dichlorometharié 7

Product Number D65100

Brand Sigma-Aldrich

Company Sigma-Aldrich
3050 Spruce Strest
SAINT LOUIS MO 63103
USA

Telephone +18003255832

Fax +18003255052

Emergency Phone # (314) 776-8555

2. HAZARDS IDENTIFICATION
Classification of the substance or mixture

According to Regutation (EC) No127272008
Carcinogenicity (Category 2)

According to European Directive 67/548/EEC as amended.
Limited evidence of a carcinogenic effect.

Label elements

Pictogram 7N

Signa! word Waming

Hazard statement(s)

H351 . Suspected of causing cancer.

Precautionary statement(s)

P281 Use personal protective equipment as required.
Hazard symbol(s)

Xn Harmful

R-phrass(s) .

R40 Limited evidence of a carcinogenic effect.
S-phrase(s) .

S23 Do not breathe gasfumesfvapour/spray.
824725 Avoid contact with skin and eyes.

S36/37 Wear suitable protective clothing and gloves.

Other hazards - none

3. COMPOSITIONINFORMATION ON INGREDIENTS

Synonyms Methylene chloride
Formula CHyClp
Molecular Weight 84,93 g/mol

Sigma-Aidrich - 086100
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CAS-No. ~ |ECNo. [ Index-No. | Classification ] Concentration

Methylene chloride

75-09-2 200-838-9 602-004-00-3 | Carc. 2; H351 >=099%
Xn, Carc.Cat.3, R40

For the full text of the H-Statements mentioned in this ‘Section, see Section 16.

‘4_FIRST AID MEASUR|

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.

if inhaled
if breathed in, move person into fresh air. if not breathing give artificial respiration Consult a physician,

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact .
Rinse thoroughly with plenty of water for at least 15 minutes and consult 2 physician,

if swallowed
_ Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation,

Environmental precautions
Do not et product enter drains.

Methods and materials for containment and cleaning up
Soak up with inert absorbent material and dispose of as hazardous waste, Keep in sultable, closed
containers for disposal.

7. HANDLING AND STORAGE

Precautions for safe handiing
Avold inhalation of vapour or mist.
Nommal measures for preventive fire profection. -

Conditions for safe storage
Store in cool place. Keep container tightly closed In a dry and well-ventilated place.

Heat sensitive. Store under Inert gas.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Personal protactive equipment

Respiratory protection . :

Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with
muiti-purpose combination (US) or type AXBEK (EN 14387) respirator cartridges as a backup to
englineering controls. If the respirator is the sole means of protection, use a full-face supplied air
respirator, Use respirators and components tested and approved under appropriate govemment
standards such as NIOSH (US) or CEN (EU).

Sigma-Aldrich - D6§100 Page2 of 8



"Hand protection™
The selected protective gloves have to satisfy the specifications of EU Directive 89/686/EEC and the
standard EN 374 derived from it.

Handle with gloves.

Eye protection

Face shield and safety glasses

Skin and body protection

Choose body protection according to the amount and concentration of the dangerous substance at the
work place.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at

the end of workday.
3. PAVSICAL AND CHEMICAL PROPERTIES
Appearance
Form liquid
Colour colourtess
Safety data
pH no data avallable
Melting point g97°C-It.
Boiling point 39.8-40°C-iit.
Flash point no data available

Ignition temperature  558,1 °C -
Lower explosion limit 12 %(V)
Upper explosion limit 19 %(V)

Vapour pressure 470,8 hPa at 20,0 °C
1.687,3 hPa at 55,0 °C

57,99 hPa at 25 °C
Density 1,325g/mL at25°C
Water solubility slightly soluble
Partition coefficient.  log Pow: 1,25
n-octanol/water
Relative vapour 293
denslity -(Air=1.0) .

Evaporation rate 0,71

10. STABILITY AND REACTIVITY

Chemical stabllity
Stable under recommended storage conditions.

Conditions to avold
Heat, flames and sparks. Exposure to sunlight.

Materials to avold -
Alkali metals, Aluminum, Strong oxidizing agents, Bases, Amines, Magnesium, Strong acids and strong bases,

Vinyl compounds

Sigma-Aldrich - D6$100 Page 3 of 6



Hazardous decomposition products
Hazardous decomposition products formed under fire condltlons Carbon oxides, Hydrogen chloride gas

11. TOXICOLOGICAL INFORMATION

Acute toxicity
LD50 Oral - rat - 1.600 mg/kg
Remarks: Behavioral:Ataxia.

LC50 Inhalation - rat - 52.000 mg/m3

Skin corrosion/irritation
Skin - rabbit - Skin irritation - 24 h

Serlous eye damage/eye Irritation
Eyes - rabbit - Mild eye irritation - 24 h

Respiratory or skin sensitization
no data available

Germ cell mutagenicity

Genotoxicity in vivo - rat - Oral
DNA damage

Carcinogenicity

Carcinogenicity - rat - inhalation
Tumorigenic:Carcinogenic by RTECS criteria. Endocrine:Tumors.

This product is or contains @ component that has been reported to be possibly carcinogenic based on its IARC,
ACGIH, NTP, or EPA classification.

Limited evidence of carcinogenicity in animal studies

IARC: 2B - Group 2B: Possibly carcinogenic to humans (Methylene chioride)
Reproductive toxlicity

no data available
no data avallable

Specific target orgén toxicity - single exposure
no data avallable

Speclfic target organ toxicity - repeated exposure
no dqta avallable

Aspiration hazard

no data avaitable

Potentlal health effects ,
Inhalation May be harmfu! if inhaled. May cause respiratory tract irritation.
Ingestion May be harmful if swallowed.
Skin May be harmful if absarbed through skin. May cause skin irritation.
Eyes May cause eye irritation,

Signs and Symptoms of Exposure

Sigma-Aldrich - D65100 Page4 of 6



unoromemane 'Is metabolized in the body producing carbon monoxide which increases and sustains
carboxyhemoglobin levels in the blood, reducing the oxygen-carrying capacity of the blood., Acts as a simple
asphyxiant by displacing sir., anesthetic effects, Difficulty in breathing, Headache, Dizziness, Prolonged or
repeated contact with skin may cause:, defatting, Dermatitis, Contact with eyes can cause:, Redness, Blurred
vision, Provokes tears., Effects due to ingestion may include:, Gastrointestina! discomfort, Central nervous
system depression, Paresthesia., Drowsiness, Convulsions, Conjunctivitis., Pulmonary edems. Effects may be
delayed,, Irregular breathing., Stomach/intestinal disorders, Nausea, Vomiting, Increased liver enzymes.,
AV\&aknfs;. Htlaavy or prolonged skin exposure may result in the absorption of harmful amounts of material.,
ominal pain '

Additional Information
RTECS: PASD50000

12. ECOLOGICAL INFORMATION
Toxicity
Toxiclty to fish LC50 - Pimephales promelas (fathead minnow) - 183,00 mgA - 86 h
NOEC - Cyprinodon variegatus (sheepshead minnow) - 130 mgfl - 98 h

Toxicity to daphnia ECS50 - Daphnia magna (Water flea) - 1.682,00mg/ -48 h
and other aquatic
invertebrates.

Persistence and degradabliity
no data avallable

Bioaccumulative potential
no data avalilable

Mobility In soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects
no data available

13. DISPOSAL CONSIDERATIONS
Product

Observe all federal, state, and local environmental regulations. Contact a licensed professional waste
disposal service to dispose of this material. Dissolve or mix the materia! with @ combustible solvent and burn

in a chemical Incinerator equipped with an afterbumer and scrubber.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

ADR/RID .
UN-Number; 1593 Class: 6.1 Packing group: (I
Proper shipping name: DICH!.OROMETHANE

IMDG '
UN-Number: 1583 Class: 6.1 Packing group: NI EMS-No: F-A, S-A

Proper shipping name: DICHLOROMETHANE :
Marnine pollutant: No

1ATA
UN-Number: 1583 Class: 6.1 Packing group: lil
Proper shipping name: Dichloromethane

15. REGULATORY INFORMATION

Sigms-Axdrich - D66100 Pege S of 6



This safety datasheet complies with the requiremsnts of Regulation (EC) No. 1807/2006.

16. OTHER INFORMATION
Text of H-code(s) and R-phrase(s) mentioned In Section 3
Carc. Carcinogenicity
H351 Suspected of causing cancer
Xn Harmful
R40 Limited evidence of a carcinogenic effect.

Further information

Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper coples for internal use only.
The above Information is believed to be correct but does not purport to be all inclusive and shall be used
only as a guide. The information in this document is based on the present state of our knowiedge and Is
applicable to the product with regard to appropriale safety precautions. It does not represent any guarantee
of the properties of the product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from
handling or from contact with the above produet. Seé reverse side of invoice or packing slip for additional
terms and conditions of sale.

Sigma-Aldrich - DB5100 Page 6 of &



Mixtare Lethal:Nerve Agent (GB) in Hexane -
Revised: 11 Juve 2007

Manufactarer's Address:

LS. Army Edgewsod Chenucal Biological Center (ECBC)

ATTN. AMSRD-ECR-C8CR

Aberdeen Proving Ground, MDD 21010-8424

Butiness Phone  410-4J6-4411 or 4414, NMonday shrough Friday during the hours of .00 AM to 4:30 PM EDT

Chamieat Name: indporpy) methiigbasshocatisoridor wnd Tesais,
annnﬂsymn}ws:

GB i solvont

CASARM OB

RDTR Dilvte GB

(= Famiy: M} of a fluorinated phosph d acd 0 tolvent

Malecalar Formuta GR: C,H,,FO,P
Molecolar Formuls Hexane: C,ll),

NFPA 704Signal:  thahh-4
ﬁom&dm

Speeu(o

e I.

lagnthnmc GB & Hexane

Dilute GB vary from 2.0 mg of GB per midlititer of Hexxne t5 0.012 30 of GB per
milunlorofuam

Sectiop L1 - Physical Data
Appearzoce and Odor of GB: Colorless ligud  Odorless in pure form,

NOTE: Due to low coneentrations of agsnt in Dilute GB the remaining physical properties given are those of the
Hexans, for sddstions] GB properties refer to the neat GB MSDS.

Appearance and Odorr Colatless tquid with a mild satvent type odor.
Belling Poiot Q) 760 mm Hy: 69°C

Racd
onhivly
Vapor Pressure {mm Hg): 13132 25°C
Vapar Density (Alrel): 297
Specific Gravity (H,0=1): 0.66
Viscasity: 031 mPas @ 20° C
Moleeulsr Welght (g/mol): 36.18

Freeziug/Meltiog Paint: 2§ C

" Section 1V - Fie and Explosion Data

NOTE: OB is not known to be flammable. Information given for fire and explonion dats comes from the
Naemnrable sobvent, Hexane

Plash Polnt: -7 °F (-2 °C)

T.ower Explosive Limit: £.1%

Upper Explosive Limhi: 7 5%

Autvignition Temperatore: 437* ¥ (225 °C)

&ﬂmbthg Media: For small fircs. uso dry cherascat powder, CO,and afcohol+esrstmt foarn  Weter may be
ineflective  Avoid bre of extinguithing emsthods tha: will caise splashing or spreading of solveat

Special Flre Fighting Proced: Allp uot d in ishleg the fire !huu“ be m\medilw)y
evacuated from the area. mewldbeeommedm fled sroas, Whea resp g to
& lre snrm in build Mﬁdngmwmrﬁﬂﬂnwm”
dm(nmmmmmnmnmmdm P Pesitive
pressure, full-face plece, Ni ¥ h (SCBA)MII&MMMH
danger of dxygen «wwmwwmmm«u h dens (CA3) operst

officer. Use water spray to cod! fire-sxposed containenn

NOTE: Do att breathe fumes, Skin contect with nierve agents must be avoided at sl Gimes Mmﬁou\eﬁnmlv
Gestroy must of the agent, care must snl) be taken to assure the agent or contaminated liquids do oot fusther
mmmmmuwm Contact with iquid GB o vapors can be fata).
Unmnmmhﬂmnm Vepor may travel considerable distance to source of ignition sad {lash back

Container explosion may occur under fire conditions. Materia) illlg!m'ﬂ\mmcumdmuybemndbylhunnf
water,

Section V - Health Haxard Data
Ablrborne Exposure Lisatts (ABL):
Mixture GB-Hex Page 2 of 10



For GB":
" Worke: Poputation it | STEL Us-man TWA © LYY "7 General Population 1.tmit
© (WPL)Shr TWA ! mg/m mg'm’ L (GPL) 2-hr TWA *
___tzssL,__~ U mEm
000003 0.0001 o1 T T J____ognooo) ___
“I'hewvaluwcnnbclhmdlnihobo\ Offico of the Assistant S U and B

wubject: Tmplementation Guidance Policy for New Aubome l:xpom Lhnu foe GB, GA. GD. GF. VX, H. HD
and HT, 1% June 2004

" Ta date, the Occupations! Safcty and Health Adminirizaton (OST1A) have not promutgated o permissible sxposure
concentration for GB.

Ror Hesane:

Threstield Limit Vahae (TLV): The TLV for hexanc ix S0 ppm of 150 my/m’ a3 sn etght-bour time-weighted |
average (TWA),

PEL: 500 ppm or 1800 mg'm' TWA.

'mu miature |r rot lispd by the | Ageecy for h on Cancer (LARC). American Conference of

| Hvpienisty ACGTH). Or.a:muul Safety and Health Adminisiration (OSHA), or Navonn!
Tmahxy Progzam (N1?l £3 a carcinogen

N
nnmlxlunwmddbcmdun 2 and fl ble ligmd P | should avold contact with the
mixture and use approf cls of p ive clothing end equip

NOTE: There is presently no toxicity dato for the mture of GB and Hexame  The information prowided bere is
taken from the nest GB MSDS,

nmmnlsmrr The primary routes of for GB are inhalstion ond ocular of vapar and biqurd

contact with skin A secondary and less I-kely toute of eairy can be through ingestion.

EfTects of Exposnre: Nerve agents are readily absorbed and are hazardous through all routes of expasure. The
wpmﬂmlmﬂdmddhmmhﬁumhmhﬂnuwaﬂ‘hﬁhrheumlmm The result

duding miesls, thinarrh N b “‘“‘“‘1 scle
hmcululom. weakness, fiaceid pum-su am-mu, in g lmuuy. P of
p v cester, :

&uwd&ymymx Thonmddmuwanﬂtymmm following sxposure to aer e agents may occur within
ar boury, & g upon domage, and route of entry, as well as the type and

phymcal state of the nerve agent.

GB poses primarily a vaper Ansard to the unprotecicd woiker  The first aoticeable effects ate miosis, tight chest
snd/oc rhposrhes, These signs can ovcur In the sbaence of measorable ChE inkibation in the hood  Loter, suld
Rgns and sympioms of vapor exposure includs conjunctival injecting, parn behind the eyes, dimness or blumred
vision and excessive salivation

Mod signs and symp of vapot exp muylne]udemlld signs and symp P plux:
h of breath, coughing. ing. vol nauses, vomimumddimbea

" Bevere siyns and symptoms of vapor exposue may iachude mod signs and symp of exp plus:
generahized weak o fasciculatt itching. foss of A twithon ds), isiuns (wathin
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mumutes), severe respirstory distress finccid pscalysis and apnes

HTerte from liquid percataneous exposures 1o Nerve agents ate slower to develop and slower 10 reach their pesk
whm-wundm\wwnfdnquﬁmphmym Mild signs and symptoms of liquid nerve sgent
skin exp include | at the sita of exposure and fise muscle fasoculadonswitching (NOTE:
Mwinmmmw)yumomwusthupmm This is only frus (or exposures tht includs contact with airborne
vapar with the eyes hmdmmnmmwlwdsluwprmdmmm miasis may br one
of the Last cffects 1o accur. In nuch cases, e & p which pods niam-r:mxdpnfmnﬂv
diffcrent than lehal dazes.)

Toxicity Values:

mmummmn*
ECIS0 (Mild) = | mg-mine’
BCUS0 (Severe) ' ™= 23 rng-mmfm
LCYS0 ~ 35 mg-min/m*

BCrs0 (Em I ~ 1200 mg-min‘m’

BOWSA (Severe)’ = 000 my-mi
LC150 » 12060 mg-min'm

Ldgnid (Peecntancons)
BD30 = 1000 mp'T0 kg rasn
LD5O = 1700 mp/7D kg man

|

B for inshalation vapar ro based on & mimite volume (MV) of 13 fitess end & 2 minute exposure
mewmwwmnmmmmmmmm.mm ‘metummmpmﬁk‘
described by the toxss load mode! (C“tk) The taxic load exponent (n)1s 1.5 The dore-response corve 18 vary

steep

? Based on recet studles estimutet for this valuz, dosage may ectutily be 0 4 mg-misym*

* Severe efferts mav also mciude desth

* Persannet arc marked,

# Vatues for pe vapos are for moderst (85 °F und belorr)  The effective dosayes foc hat
umyemurum"Fad-bm)mllbeleubynlennlbcmorz

* Threshold refers to % slight ChE Inhibitian

Emergency and First Ald Provedures:
NOTE: When seching medical tion, inform medical p 1 that this is an organophosphorus mixturs.

Vapor Exposure: Iounediately leavo szen of i Vapor $ nerve agent Sties should bo
deeamammmd by removing ofl clothing in « clean drenwmmandsfnmmmummﬁw hatr to prevent
off pamsing

Liquid Skin Expesure: Leave sic of contamination as quickly a1 possible. Remave clothing in 8 clean sir
environment sud wash the skin surface snd hair in wasm or hot woter st least three times  The rapid physical
removal of s chemical sgent s essential. Scrubbing of exposed skin with a stiff brush or bristles is discomaged,
because skin damage may occur and msy ineseatr absorption of agent. Usc liquid soap (dispose of conminer after
uss and repisoe). copiaus amounts of water. and mild to moderate frictian with a single-use sponge or washclom in
the first and second weshes The third wash should be & rinss with capions amesnts of warm or kot weter.
Shampoo can be uved o wash the hair, ﬂwmuhﬂmhmwﬁ-bﬂe.butcddmu.mwldwmx Do
not delay decontemination 10 obiwn warm water. Two p L Inchrde the
W291 Skin Deconteminating Kit (SDK) and & 03%|ndlmbypodhmudmn. (NOTE: Tho use of the 3129]
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SDX wndror ¢ ¢« sodrum kypochl on skin i sapprop in inny where saap end water may not ho ay
efMesclous in physically mnovmg pahentar sypes of nesve agents. such o3 those used m certain resench snd
development Jsboratorres  Nedther roap snd water, 0 534 sodium hypochlarits oc the M29) SDK have been shown
10 be mare cflicerions than the other for ply sically remaving every tvpn af aerve agent from the skin ) If uted, the
0 §%% sodinm hvpochlonts should be applicd with mitd 10 moderare fnction, with a single-use sponge o wagheloth
 the first snd second waskes  The thitd wash shoudd be o finse to remove any residual sodium b pochlonte with
coplous amounts of warm or bot wawkr

Eye Cootarl: dintely lcave arex of iration and begin ftushing eyes. mucous memhranes, of open
swounds with stefile saline or water  Flust the cyes immedmtely with sterilc salioe or water by tilting e head to the
sife pulling the eyelids apant wath gloved fingers and pounmy slowdy into the eyes A Morgsn lens may aiso be
1w fos continunug eye lrigation, Although emicsis {pmpomnneag of the papels) may be an casly sign of agent

exporure, an injection will not be admni 3 when miosis 13 the only 1ign prevent  [nstead, the mdnvidual will be
taken I diately to 3 medical facility for observairon

Ingestion: Da not induce vomiting. F-m:ympmmmhkdy-oh ; N, diately ad
Nerve Agent Anlidote Klit, Mark ). Seek medi oly lhnoihmdkwmh!dmterulm
sveld forther contamination,

Intatation: [f bresthmg i difficsll. administer axvgrn. [ breathing has stopped, glve antifictal respiration Mouth-
mqmthwmmldhmduha tppreved mnh-banwmgmhl\vay :yﬂcmmm:m\uhle Do
not use mouth-to-mouth i when facial ions i9 present  Sock medivel attemon Iamediatety

Nerve K y Te An individua) who has received @ known aerve agent exponre and has progrestive
npumhympm-nl‘magun«mmuymdwupbﬂrmuuotdnthpmAmldchmMukI)
nsnmmmlmhmmmmm(.ﬂhvjuwrmxmllbey\mm!m

dim:‘dbymdlulwmnd Hmdm«mlwwﬂwm rymp
plus ge (withn irioms fwithin
memutes), mmmwummﬂndﬂwdyﬂsnﬂwl diately admunicter, theaped all
three scty of the Mark 1. In sddition, amﬁmuumdmudddlhmwmm

Heokth Havard Data for Hexans:

Targel organ(s); Cemral nervaas system, cyes. shan, resplratory ¢y stem, snd penpheral nervous svstem

Effects of Bxposnre:

Inhalatisn: (nhalation of vapors irritates the resp y trace. ( Xp may causa fighthesdedness, nyusea,
headache, and blumred virion. Omtuapmumymnmde C bness of the itics,
unconycimsness and desth

logestion: My produce sbdominad pain, suses  Aspiration inw lungy cen produce severe lung damnge and is o
Other tyeyy 1 to puraltsl inbeleti

Sidn Contsct: May cause reducsy, irritstion, with dryness, cracking.
Eye Contact: Vapors may cause invitation. Spiashes mmay cuuse redness and pain,

Chroke £ P Repentad ae prol lunmam)mhlﬂuwwo&mhﬂmimmldmnu:
Chrorde inbal may cause p ripberal nerve ders and centsnl nervirss system effects.
Aggravation of Pre-existing Cenditions: Persons with pre-existieg skin disord 4

respiratory function may be more sascaptible ro €hve effocts of the substence. \hynﬂhﬂthdwdnﬂmfem
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Emergency and First Aid Procedures:

Lohaixtion: Remove to fresh air (f not breathing. give srtificrs! respiratoon 1T breathing is difficuly, give oxy e
Call & physicisn.

Ingestion: Aspriation hazxd  1If swallowed. DO NOT INDUCE VOMITING, Nevet grvo snything by mouth lt%-nn
unconsciom person. Get medical avtention immediately

Skin Cootact: R a1y inated clothi \Hpvoﬂmm'fomslm Warh skin with soap and waser for
a1 teast VS mh Get medica) ion i€ v lops of peasists

Eye (‘.nmm iramadiately (lusty eves vath pkmy of water for ot least 15 mmutes, kfiing lower snd ugper cyclnh
y Ger medi ) altentron i

i - s Data

Stabllity: The mixture has heen found to be stable wn saated contamen for up to 12 months at ot below £C Use
of (he mixture and storags sbove 4° € will basten the degradation of the GB within the mixture

Reactvity Data far GB:

D sition T p Jetely ot 150°C within 2 3 hours Rete of Rydrolysis Varics'
wiﬂhpl-lmmm A120°C, 1,,-21mn@pﬂl t=I%k g th\,-stu@pH‘! t. =S4 min
@eH10and 4y, ~06mun @ pH 11

flydrolysis Prodocts: Under ocldic conditions, bydrogen flusride (HF) and § A methyiphoaphonic acid |
(MA)mbmd-lﬁchﬁmb&dymmpWothnd(mA)mdlwml Under .
alkaline conditions, methyifizorophosphonic acid (MPPA) and 1sopropyl slcobol are formed and furthet hydrolyee
to produce MPA e2d HP

Haexardows Polymerization: Does nat oceur,

Reactivity Dats for flexane:

Incempatibllity: Strang Oxidizern

Hazsrdous Palymerisation: Will not pecur

Haxsrdous Decompositien: Emits toxic fires oft Carbon Monaxide. Curkon Diomdo and acrid smoke
Conditions to avatd: Ignition wgurces, excoss heat and clecical spark.

Steps to be Taken in Case Material bs Refeared or Spified: Evacusty sres w=nwwvmwmmm
qmvmumeaﬂdhmﬁusdon\'m) Iceeo g d and ] from cat
area See Section V Bor 'y end first nid

Shut of7 sl sources of ignition  Ventilate srea of leak or spill  Use tnert materinl to ahsord splll (a.g vernriculite,
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sand o1 earth)  Decontaminate with sodium hydroxede  Scoao up all raaterial and place in 2 NOT spproved
contmner. Cover the contents with sodium hvdievide  Aftcr senling, decotiamnale the exterior contalner and
tubeted sceording to EPA ond DOT regulations Al feaking ranulnen will he aver packed with sabent (.5

mﬂuﬂm,ﬂmhmﬁemmu.wm inate and label «ding to EPA and
g 0 Feder), statc, and Jocal lswa Conduet genern! ares
ing to confil Ihmlhe ph tic do not axceed the AELs { Sce Scctions V and VI
Waste Disposat Msthod: Open pit bmingubnryh; e!‘m ovnem conmining of contaminxied with GB In my
qmdlyl:wohibmd Waste GB and ions may be R €
y Aot (RCRA) regulated haeard mmmmusxmﬁﬁngbfmuhemwmumuhm!mmu

oﬂhe\uﬂt vomdudew!umnm’. Anﬁﬁnmd&ememsmnnmlmﬂmhﬂMImmlbc
ducted to determt i method

Section VIII - Special Protection Information

The infermation provided bore 13 taken (rom the nest GB MSDS At the nghest contentrations of Ditute GB thls
informutinn sppfien in whole. For lowes emnmﬁom of Dituts B, the informanon provided here ars for
guudance and the spirific use of § i g und equip should be brsed on the nak wsesment approxch
in sccordance with good safety ond jodustnal hygim pmxipln

Consenerfion {me/mr) Ko Limity

La1s than o equat to 0.06000° 8 hours

Up to or less than 0.01006 4 howrs
Protected Workers:

Type of Resplratury Protection Worn (based on mositoaing tesults). i
1. M40 Milrary Mask, CBRN NIOSH Approved Full Face Air Punfylag Respirator

Crmcentration (me/m'). Tims)imits

Not grester than © 001§ Up to 8 huurs'

Greater than 0 0015 ang fess than 0 002 Lp to 6 hours

‘Greater than 0 002 and less than 0 003 Up to 4 howrs

Not grester than 0.00S Up to 13 mmutes*

2 Pressure Demand Supptied Alr Respirator with Foll Face Resprotor

Concommtion tmg'’). Tima Lamigs

0.00003 100 1* Time Emx will be kept at 8 mintmum to
pesforat the operation, and witl be detated
by the Jocal Heat Stress Program for
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P | p: nyip and <lmhh||g

3 ?munDemaadSunl\ed Alr Respi with #ul! Face Resps m eormbi with an Auxs! E
Self. d Breathing Ap (STBA) or just SCRA
Concenyation (masm’) Time Limin*
CGreater than O | Theso i rﬁwldbc xpected'
anly in Bt {
should not be cnéue(ed st m:n
concentrations.
* As an 8-y TWA average

" Maaowm conlinout ime ot this concemmtion  Equivslent 0 8-r TWA. Source Implementation Guidance
Poliey for Revised Atrborne Exposures Limies ke GB, GA, GD. G¥, VX, }, 1D, snd HT, Dept of Army, Office of
the Assistant Scretary o the Ay Instsil and Emvi 18 June 2004, Sce Table 2
'(mmhMﬂOMmbad\nmdwwwﬁMnd‘uu

*Based on APF of 50 imes the STEL (0 000) mg/m’), which is a 15 minute TWA  Only 4 excursions 1o ths
canvebisation with & 63 minute intervel between each one 19 allowed durmp an § hoor workday

¥ The Immedistely Dangerous 1o Life und Health Vatue '

*For SCRA wearery, time limt in cangtraiced by life of the atr cytinder (maximum of 30 to 45 minuter) For Al
Bupply wearers, titne Henits shindd be kept to s minimum  Showld use of the aunillary SCBA b noceyssry, ime me
lrmit will be constrained by the fife of the breathing air cylinder, and egress from the erch must be performed before

its exparation

i R y Pr jont for Hexane: 1f the exp limifs ere ded and engincering 's are not
fu:‘ble mea NIOSH approved respirstor.

Yentilation System:
Amdwmwmu h ‘toleep rploy below the Aird &
Limits Locs] exh £ nnnmrdmcm:nmdnummlnm

sounce, pmmnimdlspeman of 1’ nte the geneial wrk area

Special: (‘hemarted Isboratory boods will have »n avarage inward e velocily of 100 linear feet per minute (Ipm)
42 20% with the velociy at any point not devisting from the aversge face velocity by more than 20% Existing |
I-lwuwr;boodudllhwmlnvmdrmwbdlvoﬂsolrpm-l-zm leaumyhoodanﬂlhe'ocnedmdﬂhal
cross-drafis do not exceed 20% of the inwend face velocity A visuas p test using smoke-p
deﬂcnmllbepufmu:lmammsmaabmvddnwumm

m'rn |.1.“ fa. .lf" m N Il'l ‘l RISy M . - ﬂl'! '.ﬂd
other areas through ventilstion system is permitted I'Emvrm:y bavkup povm is secessary. Hoods should be ltmd
atfeast semiznnually or after modification or mael D petations thould be performed 20
cenbmetens msids hood face

Protective Gloves for Neat GB:  Buty! Rubber Glove M3 and M4 -

Norton, Chemieal Protectve Glove St
Denonuwmmdaangohmylmbbunwummmdwmurwublmuﬂmﬂmnmud:yndu
butyl rubber

Eye Protection: At a minamrum safefy glasses wrih side shields will bc worn  Fas splash harscds use goggles and,
face shield, Mairtain eyewash facilitces 1n work area.
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Otber P 2 For tab ¥ d g ienpervious p o cloth
nchahing bacty, gloves, tab cnat, spron or coneraiis, as apprapriste hptmmtbn:m\m in the case of a zpill
the minlmum orotective clothing should be donmed after the site has been evaluated

ing: Asailable monitord J Tor axent GB Is tho M/ M9 detector poper, detector ticker,
M256M2%0A1 Lity, bubbler, Depd Area Alr Menitening Synm (DAAMS) Aulaumed( ‘ontinuous Air
Monxtoring System (ACAMS), Real-Time R | Agem €
(DECAr’), MBA42, MBAT'MAJAL CAM-M!, (Tydrogen Flame Hmwnmc Emission Detector (HYFED). the
Mintature Chemical Agent Monitnr (NTNICAM), ond the Real Time Analvtical Piatform (RTAP)

Frecautions To Be Taken In llnaia; wnd Storing: Whea handlioy mlxmrt the btddy sytkm should be
incomorated Mo smaling, tatiag, or drinlang in oreas "3 np t thould
bepmahnn;umedrwmh s:rhuaumdovadl i mustbe iped.

" equp wnll be viocated Fxits muvt be designod to permit rapid exacuation
(" ical yewash statl ! cleanki facifities. end fire extinguishers musibe provided Wak
hands before meals snd, as appeopri c, shower th ghly with special anention given to hair. fate. neck. end hands
utiny pleaty of soap snd water before leaving al the end of the workday

Oiher Precautions: Mixture should be stared in an eapl procf refn with s Jow tenp alarm
Keep ughily clased. Keep away from hest, sparks, and open flame Mum!nng Take precavtionary measures
agsinst static drycharges.

Fuaddiﬁoudinfennuionwe'kk““l.ﬂ\eAnnyTadctkmlAgun&fﬁthm"DAhm'lﬂ.cl
Toxic Chemical Agent Salety Standards.” szd "DA Pam 40-8. O: tonsl Heshh Gudeti

s0d Control of Orcupationsl Exposure to Nerv ¢ Agemis GA, GB. OD, and VX", and DA lmplnnanm Guidance
Policy fo1 New Arbome Exposures Limits (or GB, GA, GD, GF., VX.H.HD.IMH.TW 18 June 2004

Section X - Transportation Data

Shipping a3 2 Flammable FLiguid:

Ths valxture by constdered a Flammable Liquid for Dilute UB concenirtions & or below 0.13 ma:mi

Proper Shipping Nnn:: F'llmiblc 1 iqunds, Toxic, n.o.t. (Hexane and Isopsapyt
methylphosphonoftunddate

UN ID Numbet UN1992
Dot Bweard Clasm: 3.6 1, Packing Group 1
Dot Labdet: Flammebte Liquad/Tuxic

Dot Marking: Flammabdle liquids, Touse, 0.0 ¢ (Hexanv and Isopinpyl methylphosphonafluorid
UNig92

Dot Plarard: Flammusble and Poison If placard is required
Shipping a3 & Toxbe Liquid:

Mixture GB-lex Page 9 of 10

Thix mixturc 18 considercd # Toxic Liqusd for Drlute GB cnncentrabans greates than 0 13 mat mi and lecs thas or
cqual to 2.0 mg/md,

Froper Shipping Name: Toxc by mh;:hnun Giquid, Mammable, n o ¢ (Hoxaoe and bsoprapyt
enethytphosphonefluondate)

CUNID Number: 1'N3)34
Dot Hazard Class: 6.1 3, Packing Group 1, Inhaletion Hazard Zone B
DOT Label: Poiton Inhalation Hazmd or Texe Inhakation Hezsrd  Sec 49 CFR IT2 40&1.)(1) for

excephions 16 umt packaging labeling and 173 7(b) fov ather cxeep when ) is
Technmeal Rscort Units

L 4

NOTE: “Poison” and “Taxic musedmmchngablyl‘udlmulmp labels and placardy in

conunental LS tanspartshon = Toxic™ is roquired P

NMaangz Ttulcby halation liquid, it ble, noy (H: and lsopropyl
ethyiphosp idsta) LIN2384, Inhalation Haxard Zone 8

DOT Piscard: Poltaw Inhalstion Huxard or Toxic [nhalation Hazard
Emergency Accident Precautions and Frocedures: See Sections 1V, V) end VITI

Precautions To Be Taken In Tranrportation: Moror vehicles will be placarded per DOD 4500.9-R. Drvers will
be given full enfvemation regarding ship snd canditions in case of an emesgency. AR 506 deals specifically
with the smpment of chemical agents.

t
The Bdgewood Charnical Biclogical C enter (BECBT 1, Dep tho Army baticves that the data d

Mnmmwmmmm‘mmcMWBCBCmTlndwmnotmbcuhmnl |
ion for which the D of the Army or ECBU assumnes legal responsibility They are

nﬂhedloldyfw:umdmﬂna Anymafmhdanmdinfmﬂmmwrdhonmsmbedm:m
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letenal Sakdy Dt S

\lhmn l.ttlml Verve Agent GD) In‘llenne
Rﬂ‘udl 11 .lm 2007

Section ] - General Information

Manufactarer's Address:

U$ Army Bdgewood Chemical Biologica! tenter (ECBC)

ATTN, AMSRD-RCBLB-CR

Aberdecn Proving Ground, MD 21010-5424

Busmess Phone: 410-436-4411 or44la, Lbnd-yMu‘hFddlydlmnghhhmoflMAMto‘NPMwT

CAS Reghtvy Numbers: Nane haoun for (he mixmre
Chemical Name: Pinaculyl methy! phosphonoftuondate snd Honane

Trade Name snd Synonyms:

GD io sohvent

CASARM GD

RDTE Dilute GD

Chemical RamBy: Mi of a d crganaphosph pound and fl ble solvent

Molesolar Formala GD: C, 11, F O, P
Motecnlar Formuls Hexaoe: CH,,

NFPA 704 Signah

Health ¢

Plena bt

Specin) <0

Section 11 - Ingredients

Ingredimts/Nsme: OD & Hexano

Conceotration: Dilute GD solutions vary ia from 2.0 mg of GD pet miilititer of Hexane 10 0.012 g
of GD per milllfiter of Hexans

Ssetion Il - Physical Data

Appesrante and Odor of GD: Whan pare, colariess liquid with a fruity odor  With impurities, amber or dark
brawn with il of camphor odor. P v '

(Com)
Reé \lul‘N

NOTE: Duc 1o low concentradons of agen: in Diluie GD the remaining physical propesties given arc Mohhe .
Hexsne, for sddinonal GD properties refer to the peet GD MSDS.

App and Odor: Colortess liquid with o mild sobvent type cdor.
Boiliag Point /) 760 mm Bg: 69 C

Vapor Pressure (mm fig): 1$) @ 25°C

Vaper Density (Atr=I): 2.97

Specific Gravity (H,0=1): 0.65

Viseasity: 031 mPas @ 20° C

Malreutur Weight (g/ovet): 86 18

FreezingMelting Point: 957 C

3 - osion Dat,

NOTE: GD is mot keown to be ammebis Information grven for fire and explosion data comes from the
flammable solvent, Hexone.

Fiash Polst: -7°F (22 °C)

Lower Explosive Limit: 1 1%

Upper Explotive Limit: 7 $3%

Autoignition Tempersture: 437 P (225 °C)

Exitnguishing Medla: For small fires, use dry chemical powder, CO, and sleohol-resistant foam  Water may be |
ineffective  Avaid use of extinguishing tethods that walt cause spiastung or spreading of solvent

Special Fire Fighting Proced rot d m extil g the fire should be immedistely )
cvacuated froe the atea Fuuﬂmddhwndndtopmnmdmwmwmm Wbcnmpoadingb
nﬂnﬂmhbﬂl&mwmemmmmmwwmm
M(Mldm)MuhﬂMnﬂﬁum persth ired. Penlln
prasqure, (ull-(ace plece, NIOSH-approved seif- A (mA)mnummmu
de“dm“%dmﬁbhhéwummm@M)Mm
officer. Use water spssy 1o cool fire-exposed containers

NOTE: Do not breathe fumes S&lummnwl&mamnmhwddedumdm Anghnnmnny
dostroy most of the agent, care muxt still be taken 10 aesure the sgent or conteminated Liquids do not fisther
contaminate cther areas or sowers. Contact with iquid GO or vapors cen be fatat,

Uwusoal fire and Explosion Hazards: Vapor may travel iderabie 4] to source of ignition and flash back
Coutainer expleston nay ocour under fire coaditions m«wuﬂcmmmmuuquwwmmu
water
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frburne Exposure Linits (ABL):

Por GD

Wotker Populktioa L | §THL. 13- TWA " WLHT Genenal Popaiation Uit
i (WPL) 8t TWA ' mgm’ myim' (GPL) 12-hw TWA®

3
__mgm

| 000003 000005 005 0.000001

! These values can be found n the DA, Office of the A Secretary, ] v

memo,
subject lmﬂcmmhhonﬁmﬁnec?d&ymNewAnbmﬂpomuhmforGB GA, GD. GF, VX, H, HD.
and HT, 18 June 2004

? To dats, the Occupalional Safety and Health Admunistretion (OSHA) have nol p Igsted a petmissible exp
¢coaventmation for GD,
Thu value cun be tound in the DA, Office of the Sutgesn General memo, subject Nerve Agent Pertutancons
Cnena and Astb: X Levely {AFLs) Tor GD/GF for use in Interim DA Guidance on
lmylemmmnn of the new AELs, 2% fune 2004

For Hezane:

Threshold Limit Vajue (TLV): TbeTLanhnmcu&Onmor 130 mg/m" as an eight-hour ume-weighted
average (TWA)

PEL: 500 ppm or 1208 mg/m’ TWA.

\‘hh wixture |s vy lmtdby l!w fntemational Agency for Research on Cancer (JARC)Y, Amesican Coalerence of
(ACGIM\, Cucupationad Safety s Hualth Administration (OSHA ), or Nations)
Toxicology Pragram (NTP) a8 & carcirngen

The enixture shoutd be treated os 8 poi and ft ble ilqund P 1 should avord contact with the
mixture and use sppropriste types.levels of p } 1h

NOTE: There is presently 00 tonecity dats For the mixtute of GD and Hexane. The information provided here is
taken from the ncat GD MSDS,

Rouies of Entry: The primary reutes of foy QD are inhalation and otulsr exp of vapor and figuid
contac! with skia Amwmhwwmwm can be through mgestion. '

Effects of Expeyure: Norve agents are resdity sheothed und are hazardous thiough alf soutes of exposure  The
mwmmphyﬂolu]ulemnnmnﬁanmunhib.ﬂmdcmhmumnlmrymm The result

duces effects including anosis, rhinorthes, b 7] i mouhlv.munle -
ﬁncmnhuom,wt.\hus nlnddpamhﬂ!.dlmwllym ing, arterety, § pressian of
ihe respltatary center, canvulsions and death

Signs sad Symptoms: Th:mﬂohhu nmsuﬂ:ympumfcﬂminawmmqmu may occat within
seeonvds, or hours, depanding upon dosags, and ruiste al entry, as well a1 the type and
pbmalmwdthmanm.

GD pases both a vapnr and (iquid hazard to the ungrotecred worker. The st noticsabie effects from vapos are
muosis, tight chest md/or thinorhea. Thete rigns can occur In the ab of te ChE inkib n the
Slood Later, mild signs end symp of vapor exp includs conjunctival injection, pain behind the eyes,
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dimness or blurred vision and excessive salnation

Mndum signs and symptoms arvmmmmdudc mild signs ond sy mp of exp s i ' d
of breath, coughing. 8. pautes, ing and disrrh
Semong,umdsymmofvspot p mymdmh & signs and symg of exposure plus.
ftehing. loxs of ! { ds), | {mthin

mimaes), severe mpunmy distecss. Naccid pulyds and spnea

Effects from liquid percutancous exposures to rerve sgents are slowsr to dovelop snd sfower to ccach their pesk
when compared 10 vapor exposures of the eyes o1 respiratory tract Mild sgns and symptoms of liqund perve agent
skin expostire indude localszed t3 &1 the sito of exp sod fine muscle Farciculatiensftwitching. {NOTE:
Mioﬂxllnotmtulynplofﬁqudltlnm This is caly true for exposures thzt inctude contact with arrbarne

vapur wath the eyes hmdmmnupmmmﬂvmgvmrwmmﬂnwmmyhm
of the st effects to oceur lnawhmm‘ wes of Hiquid exp which prot miasis are not significantly
differ et Oxan lerhal doses )

Touikcity Vatues:

Yaper (ualation/Orvinr}!
ECt50 (Mild) - 0 4 mg-minm’
EC50 (Severey* 'Bu-mlnlm’
LCH50 = 33 mg-min/m'

er.mumnqm“
ECUS0 (Threshold)

300 mgarin/m
BXN50 (Severs) * = 2000 m;-mmm
LCt50 = 3009 img-menim’

Ldquid (Percptancons)
B0 = 200 mg/70 kg man
LD50 ~ 330 mg/10 kg man

T gees Enr ivhal,

for ioa vapor are based on 2 nusute volume (MV) of 15 liters and » 2 mioute exposure.
Tbenﬁ‘emvednnguwm:maumthlaww:nddmmhuhﬁuw “The concentration-time profile is
described by the toxic joad moded (C“t>k) The toxic load exponent (n) is 1 25. Thedm-mpomcmwhvery 1

steep.

’ Baned ca recent studies estmates for this Valie, dosege may actuslly be 0 2 mg-minm’

* Severe effects may also saclade dasth

* Personnel sre amasked

* Values for petcutaneous vapor are for moderats temperstares (85 °F and below)  The effective dosages for bot
temperatures (8$ “F and abova) will be lest by st least s factar of 2

! Threshoid refers to a dight ChE hibltion

Emergency ard Firat Ald Procedures for Mixtore:

NOTE: When sesking medical jon, infarm medical 7 { that thus is an organophosphons mixture.
Emrergency and First Ald Procedures for GD: '

Vnporhpmm Immediately leave aren of Inatien. Vapor exposed nerve agent casualtics should be
d by ng &l clothy mudmmmmmdmmlmn;mehmbpm&m
vapor off gassing.
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Liquid Skin Exposure: Leave ates of contsmination as quickly as posstble, Remove clothing in 3 clean sir
mmuuummuunwfuendwrmwmmholw:mnlnammnmu The rapad phyweal

of » chenuisol agentis ). § g of exposed skun with & s brush or bristcs is discouraged,
buundnndnmmammmmdmvwmwmaw Use liquid sonp (dispose of contamer sfler
use and replace), copioss smounts of weter and mid to moderate friction with a single-uze sponge o1 washkeloth in
the (ret and second washes  The thitd wash shoutd be a finse wAth copious amounts of warm or hot water
Shampon con be used to wash the hafr. "mwh«wmumnvdhblghlnddmuu m:oldmr Do
nol dolay docontamination ta obtaln warm water. Tan permi than d nciude tha
M291 Skn Decontaminstng Kt (SDK)and a0 S'sw&wnhvpochlmﬂuﬁm mﬁﬁ:mmoﬂhe N2
SDKmd'wl)S'bwﬂumhr; h muunu pproprists In situstions where soxp and water may not be as
efficaciom in pt i, types of narve agents_ such a3 those used in certain research and
devetopment tebortones, Nuthes mp and water, 0 5% sodium frypochiotite o7 tho M29 i SDK have bees thown to
be more efficacious than the other for physicely removmg cvery type of nerve sgent from the skin ) If used. the
o«xmmww.mwu:maquanemwimnn.tzumwwwmm
10 the irst and second washes The thisd wash should be 3 nnse to remove any rendusl sadium hypochlonte with
copious smsunty of warm or kot water

Bye Contach: immedi teave wren of ion and begin flashing eyes, mucous membranes, or apen

wounds with stenia saline or water Flush the eyes immediately with sterite rafing or water by tinng the head to the

side, puiting the cyclids apan with gloved fingers and pounng slowly into the eyes A Morgan lens may aho bo
used for contioucus oye irigaion megbmous(wmusd'hpuﬁh)mlybemudymmof ent

posure, an mjection will nog be ad d wheo muosia ts the only nyn present. Instead, the indaviduat will be
taken tmoyediately to ¢ medicat facrhty fos observation
Tngestion: Do not induce vomiting  Fiest symptoms ate bikely to be 3 nal 1 Atarate ademini

Nerve Agent Antidote Kit, Mark |  Seek medical attention Immedistely, Do oot handie vomited matenist 1o
avaid fasthror contamination.

Tnhulation: [Fb is dfficuls, axygen If breath hnmppdpvcmiﬁddmpmﬂmm
vomnhremdwmwdbcund-m:nwmﬂm-buwmn Y silsblc Do

no? use mauth-to-mouth when facial 13 present  Seck medicat ely

Murve K T An individus! who has received & known rerve agent oxpoture end has pregressive

nwuﬂwmmuormagqnnmemminwhmmuﬁMNmAmmmmmﬂl)

Injections may be sdomini 5t $ to 20 minuto intervals: 1o more than three (31 injector seis will be given unless

ﬁmdbyme&dmd lmmumwmwlmmwmmﬂm
L2 {within,

(wﬁhnnﬂwta) severe respiratory dirtress, Mlnccid par and spreal, dlately admi in rapid

sugcesnon, all three scty of the Mark 1L ln-ddinm.nmdwmbemﬂmwedohllnguﬂmm

Hesith Haxard Dats for Huzane:

Tasget crpan(sys Central cervous system, eyes, skin, respiratory systean, and peripheral nervous system
RfTects of Exposure:

Infralation: lakalsticn of vapors irritates the tory tract. Oh catuve lighthesdsd e,

may gt
headache, and blummed vision Greater exposure may sause muscle ok mb af the
unconsciousnesy and death,

P o,

May p I pain, peusea  Aspiration into tungy can produce severe lung damage and is a
medical emergency. mmwmmudmnn

Skia Contaet: Moy cause rednesy, irritation, with drynesy, cracking.
Mixture GD-Hex Page 5 of 10

Kye Contact: Vapots may cause intation Splashes may cayse redness and pmn.

Expmnmkzpmdwpmlomdnhnmmmayuuundmm duce i and d fuis'
Chronic inhalat cause periph ders and centrat o syﬂtﬂld'ftd!

Aggravaiton of Pre-existing Conditions: Persons wath pre-existing skin disorders or.eye problems or g
respintory function may be more susceptidte to the effects of the substance, Maynﬂbdﬂud«dopmgrm

Lmergeacy snd First Ald Procedures:

Inhalstion: Ramove to feesh asr. ot ',,,én ficial respyration IFbreathing is difficuty, give oxygen
Calf e physician

Ingestion: Aspiration hazard If swaliowed, DO NOT INDUCE VOMITING. Never give asything by mouth to an
person Get cardical : frarat

3

Skin Contact: lmvmycmmﬂnmddomm; \hpulrmmmsmdan thlhnmmmrpmdmm
8t Joast |5 mi Get » nzpeauu

Eye Contact: Immeditely Mush ercy with pleaty of water for ot loast ISmmmhﬁinshwumduppueydnd:
lopally Get modical attention immedistely,

Section V1 - iyl

Stabiity: The mixture has been found to be stable in cealed containers for up to 12 menths atarbeiow 4° € Use
of the mixture sad storage sbove 4 C will hasten the degradstion of the GD within the mixture.

Reactivity Data for GD:

P position Temp: Stabilized GD decomposes in 200 hours a8 130°C  Unstabilized G decomposes in
4 hours at 130°C :

Rate of Hydvolysti: Varies with pH. At25°C, 4y = 3w @ pH2, 1y, = 4Shr @ pH 6.65, 1, ~ 60 1y & pH 1D,
complete hydrolysis occurs in less than S minutes in & $% NsOH solutron

Hydrolysts Products: Pinacolyl methylphosphonic scid (PMPA) and hydmgen fiuoside (HF),
Hazardous Polymerixation: Does not ocour,

Reactivity Dats for Hezane:

Incompatibility: Strong Oxidizers

Razardous Polymerization: Will not occur

Huardous Decompentilon: mmmwc%mcmmw&mwam
Conditions to vold: Ignition sources, excwss hest snd electrical spark.

Section VI - Spill, Leak, And Dispogal Procedures
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Steps to be Taken in Case Materisd it Relested or Spilted: Evacuate aren Weae appropusste wo\c\.m
equipmer! us specified in sechion (Sce $echon V) Keep unpr d and
atea See Section V' for emergency snd first sid inspuctions

St off all scurces olignitien Ventilate ares of leak or spill Lwlnenlumhlhabmh:plﬂ(ag vamanlite,
sand or earth D, with sodium hydronid Sooopupnnmmdudp!mmlm'hmvml
comiaincr, Cmmtcmmnaﬁhudlumhydtulde. ARef yealing, di inktr the exterior iner and
{abeled according 10 EPA and DOT regulations Al teakimg containers will be over packed with sorbert (e g
vormuculite) placed between the imtesior amt extertor conminers  Decomarunate and labet according 16 RPA and
DOngﬂnuom thnuofda:ommnmn:mngbl‘edud state, and locat Jaws, Conduct general arca
1g 10 conlrm thai the bona do aot exoeed the AELs {Sts Scctions V' and VITL),

Y P 8

Waste Dsposal Meibod: Mﬂvﬂmwhﬁmdﬁbwimnmﬁﬂnummh&dﬁmm in any
mlmhy is profibited Wasic GD:MI maybe R Conservmion and
y Act (RCRA) regul wastes dus to 2 State histing of the chemical sgent, er the charscteristics
ofdu w-ute, by include contaminstas. An mlundmardu- Federal and Statr waste disposal regulations mmt be
the spprop pasal method

The information provided hore 1s waken from the neat GD MSDS. At the highest concentralions of Ditute GD this
information appltes 1n whole  Fos lower concerdmtions of Dilute GU, the informstion provided here ase for

ndence and the specific use of protective clothing and equn pmemm should be based on the risk assessment approm b
1A secordance with good safety and industrial Iryrens prinerpies

Uaprotested Workers:
Concenrafion (mginy) Thme Lymits
Less [hao or cqual to 0.0000)" 8 hours
Up 10 or ltss than 0.00012 2 hours”
Protected Workers:
Type of Resp y P ion Worn (based on itoring resufts):
1 M40 Milttary Mask, CBRN NIOSH Approved Full Fece At Purifyiog Respirator
Congentryion (mg/m'y Xime Lienfts
Not greaters than 0 001S Upto 8 hours*
Greater thant 0.0015 and less than 0 002 Upto 6 hours
Geealer than 0.002 and lexs than 0 6025 Upta 4 houns
Not greatcr than 6 002§ Up 1o 15 mautes’

2. Pressuro D, d Sopplied Air Reapi with Pull Face Resperator

Mixture GD-Hex Page 7of 10

Concentration (mg/m's Time Limits

000003 100 0’ Tima limit uill be kept 21 8 mimmum to
perform the operation, and will be dictsted
by the local Hent Siress  Program for -
personal pr lve eq and clothing.

3, Pressurc Deroand Supplicd Air Resplirator with Full Face Respirator in combination with an Awabary
Self-comnined Breathing Appargnus (SCBA) or just SCBA

Concoptmtion (mgm’) Time Limitg

Greater than 0.03 Thesge ations shwld l-e xpected
onty in
vhould not be conducted st Me

concen

' Au o A-he TWA average. - .

* Maxitmum conth time st thrs Equivalem to 8-hr TWA. Source Implomontation Gardanco |
Polz)quMﬂmEapowaUmmmeB GA, GD, GF, VX, H. HD, and HT, Dept of Army. Office of
!he Assistant Sccretasy o the Army Instsl =dE 18 June 2004. Sec Tsbled

' Camster for M40 Mash must be changed out every 6 hours of use

Busod an APF of S0 times the STEL {0.00005 mg/m'), which 13 8 1§ mumme TWA  Only 4 excursions to this
concentration with a 60 mintte interval between each one is allowed dirmy on & hour workdsy,

> The immedintely Dangerons to Lifc snd Health Ve,

* For SCBA wesrers, time limnt is constrained by Hife of the air cylinder (maximum of 30 to 45 minutes) For Asr
Supply wesrers, timo limits should be kept to a minlmun. Should use of the mmitisry SCBA be occernry, ime

1imit wall be constraired by the Iife of the breatiuny #ir cylinder, snd egrevs from the area must be performed Mun
s expiration

for Husane: 17 1he exposurs Hinsit are ded and enginecring X1 are not
fm’ble usén \IIOSII nypvovd respirtor.
Veotiiation Sys
A:ymmolloulwd!wum«ddnmln ded 1o keep below the Asrtborne Beposire

1dmits. Local exhaust ventilation is generally Nmtmnuumdmmdlmmmmum
source, preventing dispersyon of 1t mto the genral work srea.

Spectals dmlulhboutuyhoodlwillhtwmmmlmdhocwlodryufloolinw!hapuudmn:(ﬂ‘wn)
+1- 20% with the velucity ot any point not devisting Srom the aversge face velocity by more 1han 208, Exiging |
{xbomtory hoods will have sninward face velocity of 150 Ifym +/- 20%  Laboratory hoods will be located such that
ccoss-drafis do ot exceed 20% of the inward face velocity A visual prrformance test using smoke-produsing
devices will be peformed In s3sessing the abifity of the hood 10 contsin agem

Other: R lanan or exhaust alr from chemieal areas 15 prahibired No connection between chemcal aress and'
mmmm@m&nuqmlswm &mmn:ywhwmrhmw Mmﬂdhtnﬂd
at least semianmually or shter modification or should be p d 20

centimeters inside hood face
Proteethve Gloves for Neat GD:  Butyl Rubber Glove M3 and M4

Mixture GD-Hex Page 8 of 10



Nectan, Chemical Prutective Glove Set
Devontarminaic and change tue rubbes glowes in the event of contact with liquid Hexane rince Hexane degrades
butyl rubber

Eye Pratection: Ata mintumum ssfety glasses with side shrctds will be wom  For splash hozards use goggies snd
face shiedd  Afaintmn eycwash facdstzes m work area

Other Pr: ve Equl; For ab ] P impenviaus provective clothing
vndembous.gtwn ~lab coat. qvmw:wemll:.nwvwimmwmmmm Inﬂn:uaof.\m'll
fhe misimmim protecuve clothing thould be donned aftes the srio has been evatuated

Monltoring: Availab) h i for agent GD 11 the MB/\1? detector papet, detector tickel,
MES6M256A1 lats, buhbler, ncpm Area Air Menltaring System (I')MM‘\ Automated Continuous Air
Manitoring Syatern (ACAMS), Real-Time Af, (RTM), Demil Chemical Agent C

(DCAC). IBMA3. MSALMAIAL, CAMMI, Tl Flame Ph |3 D UYRIDY. the
Ani Chemical Agent Moni (MINICAM). and the Real Time Analy tical Platform (RTAP).

Section IX - Special Precautions

l’mulmu To Be ‘hh!n In Handling and Smhr Wh:n handling m!nun the buddy tyﬂm shm!d be
No

et

eating, or nareas agen tsisp should
btpmodlullyiammdrntluh sm‘mmm ] mue bo ' d
% will be jently locatad &dumuuhdcnpndwpemupdn“m
C‘ { b Y h 1 cleanti fcilitics. and fire exhingmshers must be provided  Wash

hands befure meals and. as apprapnate shawer thoroughty wirh specis! attention given 10 halr, face. peck, and hands
uﬂngp(awdwpmdwﬂwbefmhwmndnmdﬂmmy

Other Precautions: Mixtwre shoutd be stored in an explosion proof reflige: with # low atarm
Keep tightly closed Keep sway from heat. sparks, and open flanee  No smoking Take p Y
agalnat ctatic dracharges.

For edditionst mformanen tee "AR 18541, ThcAmTvdct‘hmulAm Sufety Program.” “DA Pam 38861
Taxsc Chemucal Agent Safety Standards,” snd “DA Pam 40-8, Oceug Health Gudehnes for the Bv

and Control of Occupational Exposure to Nerve Agente GA, GA.GD. end VX, and DA Implementation Gldance
Policy tor New Astbome Bxposures Limits for GB. GA, GD, GF, VX, H, HD, and HT dated 13 Sune 2004

Section X - Transportation Data

Shipping as » Flammahle Liguid:

This mt " idered s 1 ble Liquid for Ditute GD concentraiions st or below 0 14 mg/ml,
Proper Shipping NMame: Flammabls Liquids, Toxic, n 0.3, (Hexans and Pinscolyl methyl
phosphonoftucndate)

UNID Number: UN1992
Dot fsard Clasy: 3, 0.1, Packing Group |
Dot Label: Flammable Liquid/Toaic
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Dot Marking: Flarnmabie liquids, Toxic, n.o.s. (Hexane snd Pinacolyt methyt phasphonafluoridste)
UNIse2

Dot Placard: FlammaMe and Poison if plscard is required
Shipping a3 a Tosic Liquid:

This micmore s esnsidered a Toxic Liguid for Ditute GD concentrations greater than © 14 mg'ml and less than of '
oqual to 2.0 mpAn).

Proper Shipping Name: Toxic by inbalation hguid, lammable, n.0 o (Hexunc and Pinaceiyt meihyt
rhosphonoflcoridate)

UN ID Nomber; UN3II8L

Dot Hazsrd Clars: 6.1, 3, Packing CGieup 1, Inhalation Hezard Zonc B

BOT tabed: Prison Inhalanon Hazard or Toxic inhadation Hazsrd Sec 49 UFR. 172.40Da(apY) for
excephions to urt packmging labefing and 173 7(b} for other exceptions when materia! 13 transported by
Technical Escont Units,

NOTE: “Poison” and “Toxic” are used Interchangeably for all mrkings. Isinls and placerds in
continenta) US transportation - Taxic™ is ired for i ) portati

Dot Maridnl. Toxk by sabalstion hiquid, Azmmable. n.o.s. (Hexane end Pinacolyl methy)
phosp "N3384, Inhsl, Harxd Zone B

DOT Facard: Poison inhalanon Hazerd o2 Toxw inhalation Hazard
Emergency Aceldens Precantlons nud Procedures: See Sections LV, Vil end VIl
Pretavtions To Be Taken In Tmupemdam Motor veticles will be placarded per DOD 4400 9-R. Dnvens will

be grven Adl info regarding sh snd condifions in case of an emergency MSO-Odcalupedﬂtd'y
wlththanhlrmminfm:ﬂ.m

'Th:dewdemmlledemw(ECBC)." of the Army belil that the data ined

hawamuhnludmdntmﬂho(mmmwwmm The data are not 10 be taken M 8
ton for which the D of the Army or BCBC assumas legal vesponsibifily They are
dfadsidyl’arcmm Wde:'athbmummndmwsMSDSnmumw
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litsaterted Seftely Date Shoat
Lethal:Nerve Agent (GF) in Hexane-
Revised: 11 June 2007

Section 1 - Genera) Information

Manufacturer's Address:

U'S Army Edgewood Chemical Biclagieal Center (ECBC)

ATTN: AMSRD-ECB-CB-CR

Aberdeen Prosiag Circund, MD 21010-5424

Butiness Phone  410-436-4411 or 4414, Monday through Friday dunng the hours of 8.00 AM to 4 ¥0 PMEDT

CAS Reglstry Numbers: None \nown for the mixture
Chemleal Naore: Cyclohewy! methylphesphonafiueridate snd Hexane,

Trade Name aed Synonyws:

GF ln sahent

CASARM GF

RDTE Dilote GF

Chemical Faeily: Mi of 2 fMucrinated orpanophosshorus compound and ble solvent

Molecwdar Formuta GI: C, Hy P F O,
Molecular Fermula Hexane: CH,,

NFPA 704 Sigmahs

Tiealth A
Flamrmanebiy

Spoat o

Ingredients/Name: GF & Hexano

Conrentration: Diluke GF solutions vary in concemration from 2 0 my of GF per millifiter of Hexene to 0012 jig
of GP per milliliter of Hoxane,

Appearsnte end Odor of GF: Coloriess biquid, no ador if pure.

=

R wrd
ol

NOTE: Due talow concentiations of agent on Dilute GF the rumininsphynul properties given are those of the
Hexane. far sdditional GP pioperties icfer to the nem GF MSDS:

Appearance and Odor: Colorleys liguid with o mild solvent type odor
Bolling Point 2 760 mm Hp: 6V C

Vapor Pressure (mm Hgy: 1512 28°C

Vapor Dentity (Afr=1): 2.57

Speeific Gravity (H,0=1)z 066

Viseosity: 031mPas 3 20° C

Meleruinr Weight (g/mef): 56.18

Freezing/Meltiag Point: -95°C

Sectiop IV - Fire and Explosion Data

NOTE: GP ts not known o be flammable Infarmation grven fox fire and exploaton dats comes from the
flammabls sotvent. Hexane.

Fiash Points -1°F (-22°C)

Lower Explostve Limit: 1.1%

Upper Explosive Limit 7 5%

Autolgnition Temperstore: 437 F (23%°C)

Extinguishing Media: For kmal) fizes, use dry chemical powdes, CO, and slochal -resistant foam Water may be
ineffective  Avoid use of exhnguishing methods that wifl caxse splashing of spresding of selvent

Spettal Fire Fighting Procedures: mm-mwmmmmmmumudy

evacuzted fiom the ares. Fires should be d areas. When

nﬂndmilhﬂlﬁnpwmmumm-ﬁmmdewhﬂlfnﬁ‘lgmnpwmdv:[
cluhm(ﬂmemimm)&mnsﬁnﬂmmrnm ts ired th{ve
pressure, fufl-face piece, NIOSHapp thi (S('DA)!dllbem-hueﬂnnul

mammummwmmwwmmmmm;m
offiver, Use watee sprsy 1o coot containers.

NOTE: Do notbreathe fumes. Skin contact walh nerve agents must bo svaided et all times, Although tho fire may
destruy most of the agent, case must stil] be taken to assuse the agent or contaminated Yquids do not further '
cantaminate other arces or sewers  Contast with liquid GF or vepors can be fata),

Unssusl fire and Eaplosion Hazards: Vapor may travel considersble distance to soures of ignition and Gush dack

Container explosion may oveur under fire conditions Mnmdhllghwﬁmwmndmbeipn“byﬂnmnif
water,
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Section ¥ - Health Hazard Data

Alrborrte Exposure Limits (AEL):

Far GF':
Worker Popnlation Limit : ~ STEL 1S-min TWA IDLH' General Pupulation Limit
(wm u-u wa' oo my/m mgim® (GPLY 12.hr TWA'
mg/m'
ooo:o; - 0 0008 0.0s _____agoooot_
* Thess values can be found m the DA, Office of the Assistant § Instol} and Emi memy,

sutjecr Implementation Guidance Policy for New Airbome Exponnu!.rmm for GB, GA, 4D, GF, VX, H, HD,
and HT, 1B June 2004

¥ Tu dute, the Occupationsl Safety and Health Admiistration (OSHA) have not promulgated 4 permisyibt

concentration for GF

* This value can be found in the DA, Offica af the Surgeon General memo, subject: Nerve Agend Percuraneous
P Cnterin and Airh Bxp Levels {AHLs) for GD:GE for use in Intenm DA Gaidance on

(nplementation of the new AELg, 2€ June 2004.

Per Hexane”

Threshold Umll Vatue (TLV): The ILV for heaene 1& 50 ppm or 180 my/m” a3 en eighi-hour time-weighted
average (TWA)

PEL: 300 ppm or 1800 mg/m' TWA

This mixture i3 not listed by the latemnational Agency for Rezearch on Cancer (IARC), American Conference of

Gor { Industrin! Mygicalsts (ACGIH), Oscupationat Safery and Heaith Administration (OS1IA), o3 Natienss
Toxicology Program (NTP) as & csrcinogen.
The mixture should be treated by o ¢ and ft bk Ilqmd ) should svaid contacs with the

mixture and use approprisie typesficvels of protectivo cloth

NOTE: fhuebwueuﬂvnomicaydmkﬂbemlmeof(ﬂm"m The informstion provided here is
ukanl‘rwulhneuGFMSDS

- Routes of Entry: Thvmmmmwupmufmmnmhumwmum«ofkudlmd
contact with &in A secondary and less fikely route of entry can be through ingostion

!ﬂ‘nhdl‘.xpnm Nawwmmdny bsoched end are hazasdous through all soutes of enp The

mwmnwphywlodcd wilnmmemuhmanorcwlnfbeunwdmwnymm The result
effectt inchsding mions, rhinarh v, muscle

fascrculations, weakners, nnbdpln}yao difficulty in g. anxety, § 3 g dep of

the respiratory center, sl and death

Sigmmd&ylamm' l'beomnoflh:umlﬁmwumuwmnmnmmmmﬂnn

or hourx, & ding upon dosage, and routa of entry. as well 29 ths type snd

Malmmofﬂummm .

QF poses both a vapor and liquid hazerd to fhe unprotected worker  The first noticeable effects from vapor are

mwxmmnmm Thesa signs can acour in the sb of ble ChE inhibition in 1he

blood. Leter, mild signs and sy of vapos exp Inciude cony | injectian, pain behind the eyes,

- Mixture GF-Hex Page 3 of 10

dimnexs or hlumed vizson and excestive salivation

I
Mederate signs aed symptoms of vapor cxposure may inslude nuld signs and symplams of expowure plus lncruwd
h of breath, hi i i bronchorrheo. nausca, iting and h

&mmdqmwmofmwmytwm d agns and symp of exp plus:
hing. lass of i (within 3] Incny (within
munnn) sevuemmmovycﬁlm flaccid paralysis and spnca.

Effects from liquid percutanecus exposures 10 nerve agents s1¢ slower to devatop and stower to reach thelr peak |
when compared to vapor exposures of the eyes or cevpimtory tract  Mild signe snd symptoms of liquid nerve agent,
kin expasure include locstized swesting at the site of exposare and fine muacle frsciculwtionswitching. (NOTE:.

Mtotis is not an early sign of tiquid skin exposure. This is anly cue for exposures thm inctude contact with aitbome
wapar with the eyes. lnenesafmenwammumnmmmmwa,mlmmyum
of the last effects to occur. In such cazes, the dosages of Tiguld exp which p mnomdyﬂﬂmﬂy
different tha leth! doscs )

Moderate signs and symproms include nsusen, vomiting, diamiica, headache, and feeling of genttal weakness.

Severe tigr and sy nchude lived fi etiors end twitch
ummwmmulnmﬂmdmsde dysis. spnes and

Toxleity Values!

L J T i ¥
y fsilure.

Yapor (Ishalation/Ocutany’ |
BCB0 (O\Vild) = 0.4 mg-min/m'
BC150 (Severe) = 28 ma-nhnhn
LCIS0 ~ 38 mg-min‘m*

.

ECI50 (Threshold) * - 300 mg-mmlm
BCt50 (Severe)® = 2000 mwn‘m
LC130 = 3000 mg-min/m'

Ldguid (Peeeniagcons)

EDY « 200 mg'70 kg man

LD = 350 my/T0 ki man
T for snhalati = are based on & minute votume (MV) of 15 Hiers and 3 2 minvie exposure. '
ﬂweﬂ‘echwdmmﬂhmmﬁlmMVnddwfqumhw The concentration-time profite 15
described by the toxic load model (Ct~k) The toxic foad exponent (n) 19 1.25  The dose-response carve is very

steep.
’Mdfewmyalnluhﬂedmh
' Personnel sre masked
* Values for percutanecus vapor are for moderate temporahices (85 'F snd below).  The effective dosages for hot
mmmvm-bmn; wilt be less by at least » fhetor of 2
* Threshold refers 0 8 alight ChE inhibifion

Eniergency and First Ald Procedures for Misture:

NOTE: When seeking y inform mcdica) p 3 that thisis o Avorinsted ergancphosph
mixture,

Emergency and First Ald Procedures for GF:
Mixture GF-Hex Page 4 of 10



Vapar Exposure: lmedhulylmmud i Vapor cxposed nerve apent caruaines shanld be
decontaminased by ng afl cloding tn 8 ctean air and sh ing o rrating thve hait 10 prevent
vaper of¥ gasting

Liquid Skin Exposure: Leave area of contamination as quickly sspassible Remove eluthing m » clean air
MM|Mwuhmrldnnmaadlu-.nwmwmmnhmmumn The rapid phyrical

A of a chemical agent 18 fal. Scrubbing of cxposed skim with  stiff brush oy bristles is discouraged.
mﬁind—wmmwmtmﬁmd‘m Use liquid soap tdsspose of contnsnes sfter
use and replace). coplous sntounts of water, and mild to moderase friction with a single-uso sponge or washeloth in

meﬂmudmwmm ‘Tne third wash should be » rime with coprous amounts of warm ot hot water
Shampoo can be used 1 wash the hair ltmwhmwualumndlabh.hnwuwh,mwdmm Do
not detay decontxmmaiion to obiain warm water  Two p ible al slan d b inctude the
M291 Skin Dummmum;l(uusbk) and » 0.8% sodium hypochiorits solution (NOTE: The use of the M291
SDK sndior 0 5% sodiam hyp on Kin is appropriste in whero soap and water may nod be as
efficacious in physicei! teuler types of nerve agents nsch 5 those Dved in censin reyearch and
dewlwmmllbwmm Ndmanmdmm 0 5% yodum hypochiente or the M291 SDK have beea shown to
b more efficacious then the otber For physically removing every type of nesve agent from the xken ) 1 umed, the
€.5*% sodium hypachiorito should be spplied uith mild 1o moderte frictron, wath & nngie-use sponge of washetoth
i the firn and second washes The thard wath shoutd e a nnse to remove onry residuat sodium hypochlorite with
copiour amaunts of wanm or hot water

Eye Contact: Immedintely teave ares of costamination snd begin fharhing eyes. muctus membranes, or open
wounds with «terife saline or water Flush the eyes immediatelv with stcrite saline or water by titing the hesd to the
ute, pulling the eyelids apart with gloved Angers and poaring slowly info the eyes A Morgen lens may also be
Mrummmeyelmhm M&m;hmimn(pinpmudmpuph)mybemndynud

agent

p will a0t be sdmi d when miasis is the only s1gn present. Instend. the individoal will be
taken & distely to & medical facitity for cbservation

lagestion: Do oot induce vomiting. ﬁmuwwmmﬁhiywh § t dlatety admin}

Nerve Agent Amddote Kit, Mark L Seek Jy. Do not handle vemited matera) to
avoid forther contsmination.

Tntalation: 1 breathing » &fficul, administe~ oxygen. If breathing has stopped. glve artificial respiration, Mouth-
to-mouth

ummxhwldbcwmwmm«mnﬂhﬂmym‘mwwndable Do
0ot use mouth-to-tmouth retuscitation when facial contsmination is presem Seek medical

Nerve Emergeney Trestment: An individus) who has received & known nen e ageot exposure and has progressve
np'nMmmdmmwmymwumwthmwmmmlMl)
i d w1 $ ta 20 rminute intervels, no more (han threo (3) injoctor sets will be given untess
mmdbymedulmnd Emdmofmmnmnmw[ﬂsmmdmnmmdm

, plus g atfa Awitching, lom of (wnthin dv) fticas
(mdmm),mnmmydmmead } mdquul. hately in rapid
succession, oll throe scts of the Mark I mdﬁﬁu.-m\lm“hmdefdlweuwu\

Bealth Hazurd Duts for Hexane:

Target orgun(s): Central nervous sysiem, oyes. don, respiratory system, and pefipherul nervous system
ElTrets of Exposcrs:

Takaistion: Inhalstion of vapars irvitates the y Uract, Overenp may cane lightheadedness, nausen,
headache, and biumed vision. Grester expasire may cause mscls weak

Mixture GF-Ilex Page: § of 10

unconsciommess and death

Ingestion: May prad bdomi palh.nnueo Mpzmﬂmlnmlnnpnnw@umlungdmmuﬂnu
medica) y Other symp pected to paraltel inhslatl,

Skin Contact: May csute redness. initation, with dryness, cracking
Rys Contact: Vapots may csusc imtation. Splashes may emse redness and pain

Chronke Pxp Rep 4 or peol ‘dneonhumydoﬁuh:klnm ducs | ion and ti
Chrrogic inhalation may cause hersl nerve and central system effects
Aggravation of Pre-raisting Conditinns: Persons with p. g skin disord bl mgaircd

sexpiratory funchon may hmmuhlcbmun‘uu uflha substance, Wynﬂmm develoymg renu
Emeegency xad Firal Ald Procedares:

Inhalatlon: Removoto fresh an Ifm! breathing, give artificial seapiration [f breatheng s difficult, give oxygen
Call a phymclan.

Ingestion: Aspirsiion hazerd If swallowed, DO NOT INDIX'E VOMH‘ING Never gis e anything by mouth toan
unconskios person. Get medical attention immediately.

Skin Contaetz Rmmnnymﬂmﬂddh}n@ Wlped\'aeusfmm:bn Wash skin with soap and water for
afeast 1§ mi Get P8 of persists

Eye Contact: Mndyﬂwhcyuwnbpkmydmtwulun 15 mucutes, lifing lower and upper syelids’
lonally Clet medical o PRI

4 Y.

Sisbillty: The ouxturo bas been found to be stable in seated containers for up to 12 monts st orbelow 4°C Use
of the mixture and sorage above 4° € will hasten tho degradaiion of the GF within the mixture,

Reactvity Data for GF:

Decomponithen me Completely decomposes within 2 br @ 150°C.

Rete of Rydrolysis: 1,y ~ 42hr @ 25°C in distilled water

Hydrolysis Produets: Hydrogen fluoride (HF) and cyclohexyl methylphosphonic acid
i Poly Duts not bl

Reactivity Data for Besane:

intompatibBity: Strong Oxidizers

Hazsrdows Polymerintion: WAl not ocour

fixzardens Decompasitiont Bmits towls fumes of Carbon Monoside. Carbon Diuxide and acrid smoke
Conditions to avold: Ignifion soutcus, mxonss heat and clectrisa) spark
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Section V11 - Spill, Leak, And Disposal Procedures

Steps to be Taken in Case Materinl it Released ar Spilled: E: ares. Wear eppropriste w i

equipment as apecified in section (See Section ViI) Keep unp! d and Y P § from
ares. Seo Section V' far emergency and first ald instrucnons

Shut off sit mwuoﬂgniﬂm anlamomoﬂukcuplll Lise inert materfal tn absorb spill (e.g vermiculite,
sand or earth). Dy oith gadium hydresdid Seoapupﬂlmuen-lmdp!mlnlDOTln-mM
container, Coves the coaterts with sodium tydroxide  Afer seatmg, the
labded according to BPA end DOT regulations  All lexlang sontiners will be over packed wath sobent (¢ &.
vermicuhte) placed between the imerior snd exterior conainers. Decomaminsts and {abe! according 1o FPA and
DOT repianons. Dmdmmmmgbw state, and locel laws  Coaduct general area

ifonng to coafi e

ph 1ons do not exceed ihe AHLs {Son Sections V and Vi)
Wamlilwmd“ hod: Open pit b or buryin armmimeommﬂngweummnnedwtorhm
quamlity is prohibited Weste GF and isted & aay be R Conservatfion and

Retovery Act (RCRA) reyolated hazardous wastes dur (o » State listing of the chemical agen, or the chasacteristics
of the warte, to melude contsmmatss  An svahuation of the Federat and State waste disposal iegutations must be
ducted to d ine the apprepriate disposa] method

/ML - n

The information provided hers iy taken from the nezt GP MSDS. At the highest coneentrations of Dilute GF this
inforrmation applies in whate. Forlowne: munmmdl);luuuy e infarmanen provided here are for
puidagoe and the specific use of p ive clothi shautd be baged on the ok asscssment spproach
mm:wdmentbpodufmmmmlbymmpln h

Toprotreted Workers:
Concentration {malm® Time.)iruity
Lass then or equa) to 0.60003" § hours
Up to ov fes tham 0 00012 2 hours’
Protected Workers:

Type of Respirztary Protecticn Worn (based on monitorsing results);
1 M40 Miitary Massk. CBRN NFOSH Approved Pull Fuce Air Purifying Respirator

Copctamioaymy/m'). Tiow.Limlss

Not greater than 0.0015 Up o B hours’®
Greater than 0.0014 and less thun 0 602 Up to 6 howes
Greater than 0.002 and less then 0.0025 Up to 4 hours

Mixture GF-Hex Page 7 of 10

Not grester than 0 0025 Up (o 15 mirwtes*
2 Predsurc Demand Suppired Alr Respirator with Full Face Respirator

Concentration (me/ar). Time Lamits*

000003 to 003 Time Gmit will be kept et @ mirimum to
peeform the operation, snd will be dictated
by the focal 1en ﬁtml?mgmufot

personal p jve equip and cothing
3 Pruum Dumnd Supphed Alr Respirator with Full Face Respirator sn combination with an Auxiliary
Self- g A (SCBA) or Just SCRA
. ), 1 P
Greater than 0.05 These i 3 :h_;nxld b;

only in ('l P
shoutd not be conducted at these
concentrations

! As an 8-hr TWA averago

 Maximum continuous fime af this concentration. Equivalont to 8-hr TWA. Source lmplunmuﬁonculdm
hnqmmdmw:mufm GB, GA, GD, GF. VX, H. HD. and HT, Dcpt of Army. Office of |
mtkwslml&mynlhl\nny ik and Favi 18 fune 2004 S«T-hlea

*Canixter for M40 Musk must be changed out every 6 howrs of uso

“Based on APF of 50 times the STEL (0406005 mg/m'), which is 2 15 mimste TWA Only 4 excursions to this
concenteation with a 60 mimiste interval between each ons i3 allovwed dunmng an 8 bour warkday.

3 The Immediately Dangerous fo 1.ifo and Tlealth Vatue

*For SCBA wearers, time Iimit is constramed by hit of the sir cylinder (maximum of 30 to 48 mimtes)  For Air
Supply wearen, time fimits shouid be kept to o minimum, Should use of the auxilissy SCBA be necevsary. tims.
fimit will be constraimed by the lifa of the bresthng ms cylinder, and egress from the ares musi be pesformed befire’
13 capiration

! R y Pr hon for Hexane: If the exposure limits are ded and engineering s are not
fudh!e use a NIOSH appmwd tespirator. |
Veniistien System:
A symiem of locs) and/or general exhaust is thed to keep below the Airb, E

Limits Local exhaust ventilation 15 gencrally wd‘medbmnwnnnrwmdmvmumwwol’m mlamiuaal nas
source, proventing dispersion of it ime the gencre) work ares

1
Special: Chremical laboratory hoods will have an average inward face velocity of 100 Finear fect per minute (Mpm)
=/ 30% with the velocty ot any point not dcvisting from thoe averspe face velocity by more than 20%%. Existing |
Iaborstary hoods will have an mward face velodity of 150 Ifpm +/- 20% wmwryw:mmmmm
oross-drafls do rot exceed 20% of the inwsrd face velocity. A visaal test using smoke-producing
Mmﬁllhwfmdhunuﬂmmlhwdlkwmmm

Otber: Recircuiafion or exhaust alr from chemical areas 13 prohibited. Na coanection between chemical aneas and:
vther arcas fhrough ventilatron system 19 permitted  Emergency hackup powss 19 necestary  Hoods should be tested
st least semuannually or sRer modification or masintenance operstions. Operations skould be performed 20 '
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centimeters inside hood face

Protective Gloves for Neat GF:  Buty! Rubber Glove MY apd M4

Norton, Chemieal Protectisve Glave Set
Decontarmnate 2ad change buty! rubber gloves in the evem of contact whh liquid Hexane tince Hexans degrades
buty! rubber .

Eye Protection: At s minimum safcty glasses with side shieldy will be womn. For splash hazards use goggies and
faco shicld. Mamtain evewash faciliues m work area

Other Protertive Rouk Por b 3 wearing lous protective clothi

nctuding booty, gloves, Isb coat, apron or cmlh ”» mmuhlc. 10 prevent !klnrmun Inthecasn ofa sr‘ll
Mnmmwecﬂ«dmhmﬁwldbcdmmdlﬂulh ntt has been evahuated

M Available ] far agant (GF ¢ the MI/M9 detector pape: detectar ficker,

M6 M2SEA | kts, bubbler, Dtpu Ares Anhlonimng Jvstern (DAAMS). Automated Contimuous Aue

Momtoning System (ACAMS), Reul-Time Momtor (RTM), ‘Demslitarization Chernical Axent C

{DLAC) MM, MBALNIAL, CAM-M, Mydrenon Flame Phatomenc Emission Detector (RYFED), the
Chemtical Agent At (\ﬂNchM) and the Reat Time Analytical Pistform (RTAP)

Section JX - Special Precautions

rncnninm To Be Taken In Headling and Stariog: When handling mixtore e buddv yaem Md be

d No smoking. cating. or dinking in areas C shauld
bcpmodmllthledfwluh Smwmm«-llwmmmmbem
Decontzmimating equp wili be h located. Bxats must be desrgnred to permit rapid cvacuation,
Chemical th sh stations, personal cleanliness facifitres, and fire eatmguishees must be prov Ided. Wash

hudlbd’wvmlund 3 appropriate, shower aghly with special attention given to halr, Gaxce neck. ma handy
mlngplmyofmpwdmmbdomlcmnnnmmdofmwh&y

Otber Precautions: Micture shouid be stoserd in an exploston proof ref; with a fow slarm,
Keep tightly closed. Koep sway from hest sparks and open (lame  No smoking  Take prec y

against stanic discharges

For additional information sec "AR 38561, The Army Toxic (‘hmlulAngd‘ely Pragtem,” “DA Pam 185.61,
Toxic Chemicel Agent Safety Standards.” sod “DA Pam 40-8, Occup delines for the Eval

and Contra) of Occuparionad Expasure to Nerve Agents GA. GB. GD. nnd\'X" wdDA imp!ementation Guidance
Policy fo: ka%anmpomLmiut«ﬁB.OA.GD,Gf.VXl-LHD.n_:dHTdM 18 June 2004.

Section X - Transpertation Data
Shipping as o Plammable Liguid:

This is idared s K ble Liquid for Dilute GF concentrations at or below © 14 mg/m!

Peoper Shipplog Name: Flammab!s Liquids. Toxic, n 0.3 (Hexane and Cyslohexyl
methylpbasphonofhusndate)

UN ID Number: UN1992
Dot Wazerd Cless: 3, 6 1, Pecking Group 1
Mixture GF-Hex Page 9 of 10

Dot Label: Flammable LiquidVoxic
A

|
|
Dot Markiont Flanunabie liquids, Toxic, o 0.5 (Henane and Cyclohexyl meathylphosphonofuoridate)
UNI992 w

Dot Plscard: Flammable and Poisos if placard is required
Shipping as a Tosk Liquid:

This mixture is cansidered a Toxie Liquid for Dilute GF concentrstion greater than O 14 mpPm? and less Hian v
equal t0 2.0 mgymt

Proper Shipping Name: Toxic by {nhalanon liqued, flammahte, .0 + (Hewane and Cyclohexy!
methyiphosphonofiuondare)

UN ID Namber: UNIIS4

Dot Hazard Class: 6 |, 3, Packing Group 1, Inhalation Hazard Zone B

DOT Label: Posson inhafation Hazard or Texic Inhalstion Hazard  Sco 49 CFR l7“ m;(n)(‘l) fer
when

exceptions to unit packaging lubeling and 173 Hb) for othee
‘Technical Escort Units.

P

NOTE: "Poison™ and “Toxic” are used hangeably for al) markings, labels and placards in
continental U8 transportatien “Toxic" is required Far 4 2

Dot Msrkhr Toudc bz mh:lm{ﬂqz.ﬂg, flum:{b:;.;;ﬂmac ung Cyuthexyl

DOT Placasds Poison Inhalation Harard or Taxic Inhalation Hausrd

Emergeney Accifent P thons and P e1; Ses Sections IV, VIl and VITI1

Precautions To Be 'I'lkcn In 'I‘rmswmlbn Motur vehicles will be placarded per DOD 4500.9-R  Diivers wilt
be given Nl infi regsrding ob and conditions in case of snemergency AR 50-6 deals specifically «
mmtkmw"mordmnlw

ke B4, d Chemical Biclogicel Center (ECBC). Departmen of the Army bell that the dsta b !

humnmmdudmhnﬂudmmmudhemfcm The dsts srcnot to be taken as a

witranty of tepresentation for which the Department of the Army o5 BCBC sssumes legal responsibitity  Thoy are

affered solcly for consideeation  Any usc of this data and information contained 10 this MSDS must be determined
with icablc
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Merterita) Seiley Deisa Sheet
‘Mixture Distilled Mustard (HD) - Héxane

Section I - General Information
Manufocturer's Address:

U.S Anhy Edgewood Chiemvica! Biological Center (ECBC)
ATTN. AMSRD-ECB-CB-CR

Aberdeen Proving Ground, MD 2(010-5424
Business Fhone: 410-436-4411 or 4414, Monday through Friday dunay the hours of 8-09 AM 15 4 10 PM EDT

CAS Registry Numbery: Nooe known for the musture
Chemics! Name: Brs- (2-chioroethyl) sulfide and Hexane
Trads unme and synonymy:

T o solvent

CASARM HD

RDTE Diluto HD

Chemical Family: Mixvore of a chiosinsred sulfr d end solvent

Molecuiar Formula BD: €, H,C1.8
Moteeulnr Formuls Besane: (M),

NFPA 704 Signnl:
Hewh 2
Planymahiliny - ¢

Spwial -0

Sectio - In: ients

Ingredients/Mame: Distilled Musterd & Haxane .
Coucentrstion: Dikute HD solutioes vary in from 10.0 g of HD per malliflter of Hexane to 0 146
13 of HD per milliliter of Hexane

Section III - Physical Data

Appesrance and Odor of BD: Pale yellow to dark brown oily liquid; colorless when pure. Gasficdike or
horseradish odor.

(&
Racd
/1y

NOTE: Dueto low cuncentrations of agent in Dilute HD the semalnsng physnical properties given are thase of the
Hexane, for sdditional HD propesties tefer to the neat HD ASDS

Appearance aad Odor: Colorless liquid with a mitd solvent type odor.
Boifiag Point ® 760 mm Hg: 69° C

Vapor Pressure (mm He): 15) @25°C

Vapor Density (Air=1): 2.97

Specific Grarity (Hr0=1): 0,06

Viscosity: 03) mPas@ 20" C

Moleealar Welght (g/mol): 36.18

Freezing/Melting Point; .93°C

Section IV - Fire and Explosion Data

NOTE: Distiled Mostard is not krown to be flammable Information grven for fire and explosion data comes from
the flammable solvent, Hoxsne

Fiash Point: -7 °F ({22°C)

Lawer Explogive Limit: 1.1%

Upper Esplosive Limit: 7 5%

Autoiguition Termperature: 437° F(225°C)

Extinguivhing Medins For smai! fires, use dry chemical powder, CO, and aleohol.resistint foam Water may be
ineffective  Avoid use of extmpuishing methods that will cause splashing or spreading of solvent.

Speeiat Fire Fighting Precedures: Mlmmwmnwmhwklmm.h)y

evacusted from the area. Fires should be contsined to prevent 5 areas When di to
 fire alarm in buitdings or eress o § mmmmummwzm
lothing (flame resistant) during fire fightin undl'uem p tired l’cd'm
pruml’ull-(hupiau. thing app (SCBA)villewhtnﬂneu
Mmmwwmmm« jcal (CAD) op

officer. Uumwumlﬂwamlm

NOTE: Do act breathe fumes. Skin contact with mustard must be avoided at ali times  Although the fire may
destroy most of the agent, cire mun still be 1ken to eesure the sgent o contaminated figuids do not urther
comaminate ofher sres o7 sewers Contxct with liquid HD o vapots can be fuel.

Unuyusi fire and Exploston Haxards: Vwmuﬂmnhbhdmmwud@mmmw

Conuiner axplasion oy octur under fire condrtions, Material is lighter than water end way ke spread by the use of
weater
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Section V - Health Hazard Data

Alrborne Exposure Limits (AEL):

AEL for RD":
[~ Wotket Population Limit [ STELiSmin TWA ' | DIHT " | Genera) Population Lamit
(WPL) 8-hr TWA ' meim' ‘ my'm (GPLY 120y TWA '
I PE’ e . me/m
0.00 07 Y T

"'These vaines ean be found in the DA, Office of the Amistant S Insuall and Envil memo,
subject Implementadon Guidance Policy for New Airhome &mahmfmaa QGA, GD, GF, VX, I{, 1D,
ond HT, 18 June 2004

‘ToddgIheOcarplﬂmalthtydeenlthnWlmon(OS"A)mm, Igated o p ) P
concsntration for HD

ABL for Hexane:

Threstiold Linmut Value (TLV): The TI.V [or kexano is S0 ppm or 180 mp'm’ 83 1 cight-kour ume- wdgmd
syenage (TWA),

PEL: 500 ppm or 1500 mg/m’ TWA
This mncture can contgin greater than 0 | percent of a known 1 stional Agency for on Cancer (IARC)

Isted carcinogen, HD  Tharefore the entice mixture should be treated s a carcinogen. HD has slso been shovwn to
be mutagenic in animals

The mixhye thould be treated o3 a poi and f) sbie liqud Pe | should avend eontass with the
tnixture and use appropriste typesies els of protecty hi ]

NOTK: Fhere i presently no toxscity data for the mixtose of HD and Hexane. The lafoimation grovided hete s
taken {rom the neat $ID MSDS

Bealth Haaard Data for AD;

Routes of Entry: The routes of entry for d sgents ar inhalatton and ingestion, as wel! & cye and shin
contact.

Effects Of Bapr D 13 a vesi {camsing blisters) and alkvianng ogent producing cytotoxic octron on the
mwmmm) tssizes, nm are upu:u!ly sensitlve. The tato of detosification of HD in the body
is very sloww and rep p P ] effect.

Signs und Sympioms: The scute signs and symptoms followd srenot i they are
delayed in sppearance, mmdmcmmudmeMdimndedmlmmzmﬁw
of exposure as well as orgems afTected  The defay of onsct 1s dote-dependart und may range from bours to days
The lntency period for oculsr (aye) cffects is thorter than that for other tissaes.

Ml cye exp to d inctude | et y with 1 fon. grittinessin
mq&ndeuﬁm(vdtmuﬂdmubmd _' iva. Severe symp uxludv hotephobi
blephatospavm, pain. comeal etosion, sotls, conjunctivel Insizsticn, uleerstion and comeal opscification
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iblindnessy

Skin exporute 1o murtard vapor is marked by delsyed appearance  Mild symptoms include erythema, cdems,
itching, burmnmg and pain  Sovere symptoms includs vesication or blisters  Liquid mustard exposure on skin may
cesult in en ares of gray-white nectotc skin sumounded by erythenas and vesicahion

hhhmn of mustard vapwnuu damage grimerily to the astophatygeal. lanygeal and tracheohronchial mucosa
mmlndmdmndm&mnwmmedwm&yne sxpastire.

mldlymmmﬁod\edmnymdudc‘ of the rexpk Y mucets, and

edema  Severe symptoms include necrosis, stoughing of the mucoss end ch

o prolonged can bronchiectasts or chronic bronchih

Gantrointestinaf sy

P of intense d oxp include navses and vomiting.

Like other alkylating sgents, systemic absorption resubts bn iojury t0 the bone mamow, lymph andes, and spleen )
produting pents and ihrombocytopents  Other systemic effects include: fever, CINS deprexsion. bradycardia or
cardhsc tatities; b end shock |

Chroalke Exp Chaonie rdAnduced ilinesses are mon common in the cyes, sk, resypieatory treck or i
bota caarrony, Dehyed,mmkummmdmemhm\mnbunmdhmumnlmmnﬂ
yeats from origiml exposure HuUngufmdbﬁmmnymdtmlHnﬂfdendmofhypo-w ‘
byperprgmentanon, Exposure can cause chromic lung cough, b of breath, cheat pais,
frequent pulmonary: infectians and bronchitis) Prclmgd hunun upuvule hu bewn gssociated with cancer of the
tengue, paransal stvus, 18fynx, broncins, luag, and temity b the right and kB hmg) Tunors
observed have been of squamous {scate Jike) or undifferentisted (slterted) cell types Coander the poysitulity of
skm cancer becanse of the frequency of this [eston in anymel studiex  Since wiflae mnstard agem is cimilerin jts
Mmdﬂummmmmtmmmwmhnmludmh this Eseass might aise he expected fo!
octuf in nemans ch Ty exp

Toxleity Values:

Yapor (intmiation/Qculart
BU150 (Mild) - 23 mg-nwm .
ECt50 (Severa) » 00 mg-min/m ™
LCHS0 =~ 1000 ms-oxtnfm

Yagor (Rercatancom)t

ECt50 (Mild) = 50 m-min/m’
H0H50 (Severe)® w 500 ms-nn.‘m
LOO ~ 10000 mp-rmynen’

Ldguid (Percntanequs)
EDSO-womgﬂDkl:m
LDSO » 1400 mg/70 kg man

‘Hr for inhelation veper exp are based on a minute volume (MV) of 15 litcrs  The expomre time iz 2
The ien-time prolile fos lethality is destribed by the toxic load model (C't~k) The toxic load

?:q:onm(n)l'ahﬂulhyhls

Blndmoadr(tyc)m

* Recent analysis of stchival faman deta has indieated thet this value may be 75 mg-min'm’.

¢ Personnel are musked

! Vatues for p vapor sre for mod (83 °F sod beJow) The effectrve dossges for hot

umpmnuﬂi?wdnbw-)‘inbalmbymm.hcmofz
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Fmergency and Pirst Ald Procedures for HD:

Vnmr !xpomre. lmnudhldy {eave srea of tnation  Vapee. 4 d agent s should be
ted by g o) clathing in e clesa air onvi t and sh Rng or rinsiap the hair 80 prevent
vapor off-gassing.

Liquid Exposure: Tmmediately teave area of cuntamenstion  Wash the sian surface and hair in warm or hot weter
o least three imes  The ramd physical temonal of a chemuco) agent is essential. Scrubbing of exposed skin with a
mﬂbmd\ouhmlluhdw bmlhndmnmmnymmdmmmulbwmﬂoadum Use
liquid soap (di of after use and of water, snd mild 1o moderate friction
mﬂunnglvmwotwuhdﬂlhlnmfunndmdndm The thitd wash thould be & rinso vith copious
amounts of warm of hot water. Shampoo can be used to wash the hawr  If werm or hot water 13 not available,
cold wster fs, ote cold water Do not deltey decontamination to oblain wanm water. Two perminsible altemative
skin decontaminsmte inciude the M29) Skin Decontaminating Kit (SDK) and s 0 $42 sodem hypachlorite soluticn
(NOTF. The uso of the M29{ SDK end‘or 0. 5‘-Wnbyp«ﬂmiumﬂnuwwheln situations where soap
mdmmmvnmbeucﬂhdmhpbynuny ing p types d agenis. such as those used tn
cenam h and & Nother voap and water, 0<%wd‘mhnodilmordumm
SDKhvehmMtohm:ﬂkmmhnhuhnhphw&uﬂymmwpdmmwdml
from the skin ) [Fased, the ¢ $% sodium hypochlorite should be spplied with mild 10 moderute friction, with s
single-use sponge or washeloth in the flrst end second washes The third wash should be 3 nse to remve sy

idusl sodium hypocht with copl of wurm or hol water

Eye Contact: Immediately lezve stes of contaminstion end bepin flushing eves, mucous membranes. o1 open
wounds with stenfe saline o water. Flush the eyes Immediately with sterile natine o water by nifing the bead to
the nide, pulling the eyelids apart with gloved (inger and pounng slowly mio the cycs. A Margan lens moy aiso be
ueed for continuous cye irigation

Ingestion: Do not jeduce vomiting, Flrat symptoms ase likedy to be gastrointestinal  Scuk nredica! i
Immediately. Do not handle vomited materinl Lo avold further contaminstion.

Inhalatlon: [fbreathng u difficult, administer axygen If breathing has gve artificind respiration Mooth-
to-mouth resuscitation shoatd be used whon eppros ed mask-bag or uxygen dellvery systems are ot mnlnblc Do
001 use mouth-to-mouth resuscitstion when (actal contsminanan is presess  Scck medreal

Y

Healith Bezard Dats for Haasnc:
Target organ(s): Centrel rervous system, cyes. skin, respirstory system, snd peripherel nervous system

Effects of Exposure:

Tnhalstion: Inhatation of vapors irritntes the regp y traet. Overexp sy cause lightheadedness, nausca
headncke, and burred vision Gmmummmhmkmmmdlhnmuu.
unrconsciousncss and desth

Ingestion: May produce cbdoming! pain, nauses Aspiration into hungs can produce severs lung damage and is 3
dical y Othes symp P to parallel mhalari

Skin Contact: May cause redness, irritation, with dryness, craching
Eye Contrect: Vapors may cause irritation. Splashes may cause cednets and pun.

Chroaie I Repeated or prolonged skin contact may defat the skin and produce imtation and dermatitis,
Chronic inhsl may cause penph  nerve disard and ceniral nervous system effecrs.

Mixture HD-Hex Page 5 of 10

Ageravatton of Pre-existing Candltlany: Perrons with pre-exisung skin disardsrs or ayc proht i d
respiratory function rasy be rpore suscopuble 1o the effecis of the substance May nfrecnbe dc\dopln: fewy

Craergeacy and First Ald Procedures

lahetstion: Remove to fresh air If not breathing, pve artificial resparation (fbreathing 1s difficuly, give ulygr.n
Call » physician.

Ingestion: Aspiration hazard, mmum oo NOT INDUCE YOMITING Never give snything by mouth toan
uncoasclous persan  Get medl

n Coataet: R J clothi pe off excess from skin. Wash skin with soap and water for
a lnu 13 mimstes. G:tmndlal mmmolﬂmmm dtwlwlorpcnlm

Tye Contaet: lmmﬁmb' flush eyey with pknty of water (or st lcast 14 minutes, liftieg lower and uppes cyelids
occasionally. Get medi

Section VI - Reactivity Data

StabBity: The mixtute hes been.found to be stable in sealed containers forup to 12 months a1 or betow $° C. Lse
of the mixture and storage above 4° C wil) Rasten the degradation of the HD withun the mixture.

Reacthvity Data for BD:
[ hicn Temp 1w0°c

o

Rate of Bydrolysiss HD on or under water undengoes hydrolyws only if dissolved Tlxruhoﬂmbydnﬂymh
controficd by the rate of mass transker snd is vory slow.

Hydrolysis Produets: Hydrogen chionde, thiodiglycol and sulfomum ion sggregates ono of which is alsn very
foxse.

Hazardons Potymerization: Dots not occur

Rearctivity Dats (or Hezane:

Incompatibility; Strong Oxidizers

Dazardous Pelymaerization: Wili not occur

Hazardous Decomposition: Emits toxic fumes of Carben Monaxide, Carbon Dicwide snd scird smoke
Ceanditions to sveid; Igmtion soutces, cxcess heat and efesines! spark.

Section VII - Spill, Leak, And Disposal Procedures

Steps to ba Taken in Case Material is Released or Spilted: Evacuste area Wwapwuwmwun:ﬂw
cquipment 83 specified in soctyon (See Section VI Keep unp dend Y P ting
area See Section V for genacy and first aid i i

Strut off ot sourves of ignition. Ventiate area of leak or 3pill Use inert material to absarb spill {e.g vermiculite,
Mixture HD-Hex Page 6 of 10



s or carthy O with copi of 3 5%, bleach solufion  Scoop up all marerial and place ina
DOT approved container Cover the with copi of a 53% bleach sofution  Afler sealing,
deconuaminate the extertor container and iabeled mdng 1o EPA and DOT regulshons  All Teaking contmners
vnll be over packed with sorbent (g vermicuhite) pluces between the mterior and exterior contaners.

and label mEPAndDOTruuhﬂw thouddtmnmmm according to Mederal,
mndhulhm Calductgmenlum ftonng 10 that the jons do not exceed
the AKLs (See Sections V' and Vill).

Waate Disposal Method: Open pit burting of bwylngd‘HD or lhm containing or contaminated with HD in sy
qmﬁfyilpmhibimd. ‘Wase HD and may be R Coaservation and
R (RCRA) regutated hosatdows wistes dus (o 8 State histhmg of the chemical agen, or the chanctensics
ol‘lha watle, wtmluhcormm Mwlh-twlo(ﬂ\nhdﬂalmdsmvmduwﬁdmmmbe

d to d the 3pprop ! method.

Section VIII - Smiél Protection Information

NOTE: The information pros ided here is taker from the neat HD MSDS Al the highest concentrations of Difute
HD this information applies in whole. For lower concentrations of Diluts HD, the information provided here ase for
m-namwemwpm«dmmwwm should bt baaed on (ho rish assepsment approach
8 aeenrdance with good satety and sndwtrial hyyicne principles

Time Timity
Lass than or equal to 0.0004° 8 hours
Up o or tess than 00016 2 hours’

Protected Warkers:
Type of Respiratory Protectian Worr (based an aie mositonng results)
1. M40 Military Mask CBRN NIOSH Approved Fuil Foce Air Pusifying Resprater

Concentration (me/m'). Time Limits
£0.003 T’m\elmnmllhelqnaummmmm
and will he dictated
byl!nloulﬂms‘mmmfu R
2 Pressure Demand Supplied Air Respirutor with Pull Face Respitator

Copcerpniion (mg!sr') T Limty*

0.0004100.7 Thae limit will be k&pt ot a minimumn to
pesform the operation, and will he dietated
by tho local Heat Stress Program for
» 1 protective equip and cloth
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k] Pvu.que n:mmd Supphed Ase Respirator with Full Face Resp m with sn Auxil ,‘
Seif- 3 App {SUPA)} or just SCBA ‘
Cancentiation (mefmd), Time Limjty
Greaver than 0.7 Mmmmomshwldbcumwd
only in
should ot be conducted at ma:
cancentrations
Y3 20 B0 TWA averige -

* Maxiowm confinuons lime 1 this concentration  Equivalent 1o 8-ht TWA Sousrce Tmplementation Gundance
Policy for Revised Asrborne Limits for GB, GA, GI, GF, VX, 11, HD, snd [JT, Dept of Army, Office of (he
Ammbmﬂwdmmlmﬂm’ud&v{mm 1 lummul SenTuHeS

*“fhe M40 mask may be used for escape from snvi the STEL. The M40,
mukm:ymdfqnmﬁm:mmummmm&:hﬂ'ﬂ.-dhhmﬂdmmnruMewn .
The M40 mask will not be uscd for routine profection sbove the STRL or in the sbsence of WP, ll!l”lllc’hll \
*For SCBA woarers, time limit i3 constratned by life of (he air cylinder (maximum of 30 ¢ 45 minutes). For Air
Supply wearers, time limits should be kept to a minimum. Shoutd use of the auxiliary SCBA bo neoessary, ime
fimit onll be constrained by the life of the breathing alr cvlinder, and egress from the area most bs perfonmed before
it explration,

*The Immediately Dsngerous to Life ond Health Value °

Personal Respiratory Protection for Hexaae: If the exp limits ore ded and engineering i1 ave nor
feasiblc usc a NIOSH approved respnator. '
dehden&ynnn
Amdhﬂnﬂmmﬂu&mhmm&ﬂhkmaﬂpm«wuhlwwAhbnmcl!xpme
Limits. Locat ext it cam contred the emissions of the contaminant ot ils

mmhpmcnofmmlbumﬂwkum '

Sptdll Chmnlubonmyhvod'mﬂhwm"mph\udfauvdmboflmhmrfeapummnhﬂfpm)
=i+ 20% with the velocity at sty pornt not deviating from the overage face velocity by more than 20%. Existing
taboratory tlonds wall heve sn inward face velocity of 150 pm —J. 20%, ubommhoodswmhlomdmhbﬂ
crovs-drafly do not exceed 20% of the saward face velocity A visual pesfc test upng

daseumllhwfunndmmﬂn-hhuwﬂheboodwmﬁnw

Other: Reclrculntion of exhanst alr from chemical areas §o prohbeed. No ¢ ion by herm ”“.nﬂ
other srens through venilistion system is permitted Wybﬂwumnmﬂry Hoods thould be tested
at beast seasnnually or after madifteation oc shoutd be performed 20 i

centimeten inndt hood fhee

Prutertive Gloves for Neat HD:  Buly! Rubber Glove M) snd M4
Norton. Chemical Fratective Glove Set

Decoataminate and change butyl rubber gloves in the evem of canact with liquid Hexane sinco Hexane degrades
butyl rubber.

Eye Protection: At s minimum safety glastes with side shicids will be wom. For spissh hazards use goggies and,
face shield. Mantain eyewnsh facilitres 15 work ares,

Other Pratective Equip For { d i A ive clothi

operafions.
wnctuding boots, glwu.ubeat.lpmarmudh. nmdtmhpmmlhnmm "l the case of » spill,
the minimum potectve clothing should be donned sfter he mite has been evaluated
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....»qu ot

sip for agend 11D is the M8 MU detector paper, deiecton ticket,
mSG‘MZSMI Tats bubbler, Depal &m.\ Air Monitering System (DA ANS). Antomated Continuous A
Systems tACAMS), Real-Time Momitor (RTM), Demilitarization Chemical Agent Concentrator
(DCM') MI-’\“) MIAIMA43AL, CAM-MI, Hydrogen Plame Photumetric Bmisston Detector (HYFRED), the
Ch ) Agent Moatts (MINICAM), and the Real Tinte Analytical Platform (RTAP)

I’rmmhu To Be len In Rendling and Storing: When tandhing mixtare the buddy sy xiem shoutd be

R. esting, or drinking in arcas shvents is permifted  Contsiners should
hapenodlally mpe:ned for leaks Smnm cantro} oves all pemul practices must bo cxercised.

will e dently located Bnhmnhhnmﬁwmm'apwnmm -
,.L vy . sh stations, ! cleanti and lice extinguishers ongl he provided Wosh

hmd.-bdmmalsnd.uwm shower theragyhly with spechal attention given to hoir. fiwce. weck, and handy
using plenty of saap snd water before teaving at the end of the warkdsy .

Ofher Precantions: Mixture should be stored in an explosion proof refrigy with afow temp alarm
Keop tighly closed Keep anav from hemt, sparks and ¢ open Msme No smoking  Take prec
agpuast static discharges,

For addiions) informatiun see "AR 385-61. The Army Tesxic ("hemeal Agom Safety Program * “DA Pom 385.61,
TthhﬂmdAmwﬂyShndmh sed “DA Pam 40-173, O tiansl Health Guidelinex for the Rvaluat
and Control of Oceup to M d Agenh H, HD, IMHT’ amd DA Implementation Guidanee
Mql’a(NuwAnmewomUmhsker GA. GD, GF, VX H. HD, snd HT dated 13 Junc 2004,

Section X - Transportution Data

Shipping a1 a Flammable Liquid:

“This mixtute Is comsldried 8 Flammable Ligud for Dituro HI concontrations st o below 2.9 my/mi.
Proper Shippiag Nams: Flammable Laquids, Taxic n o ¢ {(Hexane mnd Bis- (2-chloroethy]) sulfide)
CNID Mumber: LIN1992
Dot Hazard Class: 3. 6 1. Packing Group [
Dot Label: Flammadie Ligud /Toxic
Dot Marking: Flommable hiqusds, Toxie, e 0 3 (Hexane tnd Bis- (2-chlorocthyl) sulfide) UN 1992
Dot Placard: Flammable and Poiton if placesd is required

Shipping a3 a Toxie Liquid:

This mixture is convidered » Taxic Liquid for Dikate HD concentrations greater than 2.9 mp/rl and less than o
equal 15 100 mg/mt.

Proper %phg Nmz Toxic by inhalation liquid. flammable. a o.5. (Hexane and Bis- (2-
chicroethvl) sul
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UN ID Number: (™N7184

Dot Hazard Class: 6 1, ), Packinyg Groap 1, fohalation [laeard Zone NN

|

DOT Label: Poison lnhllmn Hazard or Toxic inhalanon Hazard Sex 49 CFR 172 400x{a)3) for ;
P o umit pack: sheting and $73.7(b) for ather exceptions when materisl 13 v y

Technival Escort Units

NOTE: “Poxson’” and ~Toxic” are used h by fwlﬁ riings, abels and placards in
continental LS transportation. “Toxic” 1t requi d for 1} N

Dot Marking: Toxichy inhalation hiqud, fi ble, nos M and Bis- (2-chieroethy) sulfide)
UN 1324, Jubalotion Vlazard Zone B :

DOT Placard: Poison Inhalaticn Hazeed or Toxic Inhalstion Hazard
Emergency Accident Precautions and Procedores| See Sections IV, VTT and VITT
Precautions To Be Tlh!! In 'h:mpamﬂmr Motor vehicles will be placarded pes DOD 4500.9-R. Drivers mll

be given full 1afo lont in cass of an emergency nso-udumnwry
mihlhenldpmuﬂolehm-ulw

The Edpewood Chemics! Biologteal Center (ECBC), Dep of the Army Belicves thet the data conthined
humucmdudmuunudunnhmmwmem The data are not to be taken ass |
ton for which the Dep of the Army 03 ECBC assumes legal responshility  They sre

d’l‘emlldd) for considerntion Mymdmdmndlmmmdndmlmmmnblmm

by tha ucer to he wn accondance with applicable Federad Ststa and local laws snd seguiations.
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Watensarehdiatalsheet

*Mixture Leﬂnl Nerve: Agenl (\’X) in’lsopropyl Aleohol
Revised: 12 June 2007

Mancfacturer's Address:
us Amyﬁdgmoe(:hmu!mdo;ml Center (ECBC)
ATIN: AMSRD-ECB-CB-CR

Aberdeen Proving Ground, MDD 21010-5424
Business Phone: 410-436-4411 or 4414. Monday through Fridey during the hours of 3:00 AM 10430 PM BDT
Chiernical Name: O-kihyl-S-2-dilsopropytaminoethyl) merbyl phosphonothiclate and 1 1 Afechol

propy

Trade name s0d synonyms:
VX solvent
CASARM VX

RDTE Diluve VX

Chemical Family: Mixture of s sulfonsted hosph d and 0} ble solvemt

GRS ey

Motecotar Formula VX: C\Hu NO,PS
Motecuiar Formuts Isopropy! Aleobol: C:H,O

NFPA 704 Signak  Hadeh .2
Themmghehn . 1
Speciat -9 7
WWVX&WM
Dilute VX vary ftom 1.0 mg of VX pes milfiliter of Isopropy! Afcoho! to 0.012 pg

of VX pes millditer of 1sopropy Alcoho!
- Ph D

Appearance and Odor of VX: Colorfess liquid when pure  Qdortess whes pure

NOTE: Due to fow concentratians of ageat in Dikste VX the remaining physical properties given are those of the
Isopsopyt Alcohol, for additionsl VX propertics refer to the neat VX MSDS,

Appesrsnce sad Odor: Calorfess liguid with & mild robbing slcolol odor.
Bolllag Pelot @ 760 mm Hg: 8 C

Rerd
O‘Sllull“f

Vapor Pretture (mm Hy): 44 G 25°C
Vapor Demity (Ab=1): 21

Speeilic Gravity (B o=1): 079
Vheosity: 227 mPas @20°C
Mofecutar Weight (g/mol): 60 |

Freezing/Nelting Polot: -89" C

Section IV - Fire and Explorion Data

~

NOTE: VX is not known to be flamnuble Informstion given for fire and explosion data comes from the
fammadie saiven, lopropyl Atcobol

Flash Point: 54 *F (12°C)

Lower Explosive Limit: 2.0%

Upper Exploive Limit: 12.7%
Astoignition Temperature: 750 * F (399 °C)

Extinguishing Media: For small fires, use wokr spray, dry chemical powder, 0O, and foam  Avoid use of
extunguishing methods that will cause splading or spreading of sotvent.

Sperial Pirs Fightlag ¥ d: A px a0l engaged in extinguishing the fire should be Enmedistely
cvausied from the arex. Fires should be contelned to iled sreas. When responding to
lﬂmmhmumm WWM-&MWMW

(flame resd during fire fighting and fire rescue dred Positive
pressure, futi-face prece, mwﬂfmmnw(m)mmmmmu
dmdmﬂciuquﬂwbawbyﬂwhddc (CAl) op: !
officer. Usewenres epray to cool fice-exposad containess.

NOTE: Do not breathe foeiey  Skin contact with aerve agents must bre svosded stafl dmes  Although the fire may
destroy most of the sgene, care must sl be taken to arsute the agem of contarsinated Liqueds do aot fsrther
conteminate other sreas of sewars  Contact with liquid VX or vapors can be futal

nwmmmnm: Vapor may travel consideradic distonce to source of ignition and fash back
Seatrve to static discharge

V - Health Hazard

Atrborne Exposure Limits (AEL):
For VX';
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1 Wirker Population Limmt STEL 15-min TWA ~ - TOLH? T General Populaton Licit
(WPL)E-hr TWA ! mg/m’ mg/m' ;  (GPL) 12w TWA’

T

R S .
0.000001 0 00001 0.003 [ 0.0000006

! Phese vahues can be found in the DA, Office of the Assistent Secretary. Insteilationt and Envirortment memo,
ﬂgmumm for New Alrbome Exposares Limits for GB, GA, GD, GF, VX, 11, HD,

’TOMMWWQMMMMM)MM igated a p
Por Isopropy! Aleshaly

‘Threshald Limit Value (TLY): The TLV for lscpropy! Alcohol is 400 ppm or 980 mg'm’ as an oight-hour tme-
weighted overage (TWA)

PEL: 400 ppm or 930 mg/m’ a3 8 TWA

'nnmlmmnnnllmedbymmmlmwytaluunthmauﬂAmmeuCWof
 Hyglesins (ACGIH), Occupations) Safety snd Health Admirisirstion (OSHA), or Natronsd
Toxicclogy Program (NTF) as a carcinogen

m"nmevhm!dhm:updmsmdﬂm:fmid Pumdlhddwddmwvnhw
i end use aod

NOTE: There is presently no Lonicity data for the mixtura of VX and Tsopropyl Alcoha! Tbeinfwwimpmrlaed
here is taken from the meat VX MSDS.

Rautes of Eniry: Primary route of entry for VX i often thought to be liquid contact with din  Although, 1t is less
vohﬂemuhnnavaqulgnumdymndmmkwcmdm“m
axtremely hazardous. Additionally. » secondery route of entry can be through ingettian

Effects of Exposure: m@ummymm“wwmmaw The
medﬁmthMdeﬁBmhmﬂmw:m The resuit
mmm d gustrointestingd motitity, mmuscle
kn d alysis. difficatty in ing, amdety, i d d ion of
28 axrd doxth

G 4

ths y center, )

ShnudDrnmum ﬂnuuuoﬂhnp:nd yop following nerve agents may occur within

or hours, dep g upon doug:.ndmufemy a3 well a3 the type and
phrysical state of the nerve agewt

wmm.hww‘WWmmwm Theﬂmadunﬂavaweﬂ‘ammmiem.
tight chest and/or thinardhes These signs can occur in the sb of ChE inhidition in the biood.
Later, mild signs snd symp of vapor exp tactude conj! { sjection, pain behind the eyss Emnen ot
bhurred vision and excestive salivation.

signs and sy i of vapor exp may inctude mild ngns and symp. of exp plur d
sh of bresth, heert h L rrhea, szusea, vorinag end darrh

Cadih ]

mﬂ;:n‘mdmwmw signs end symp of plox
- (withia dy) ftions (within
m;mwamnmmmm-mm
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Eﬁm&wﬁqﬂdnmwwwmwmmwmmdmnmmm[

mwdwvnwexmuuﬁhnynamﬁmynd Mild signs and symptoms of liquid nerve sgent
akin include ng o1 the site of exporure sd fine muscle fsciculmons/twitching (FOTE:
lﬁodsunumeu’ynpd itnupoan MIlmlymfhwwmeduduunuwum
vapor with the eyes. [0 cases mwumuwmmwwﬁhhqum-mhm
of the hast effects to occur hmhmwmﬁlwdqmnmmmmmmﬂw
Gifferon then tethad doses)

Toxlelty Valoss:

Yapor (inhatmtion/Qeuinry!
mo(\md)-o 1 mg-min/m™
ECt50 (Severe) ' lOm;-mmlm
LC150 = 15 mg-minim®

WOMM)%- 10 mg-min'm’

EC150 (Severe) ' =23 mg-mtrv'm'
LU0 = 130 mg-ms/m’

Ldawid (Persutanseus)
EDSO=2 Molgm
LDSO = § my/70 kg man’

T Bani for inhal) VEPOr exP are based on a minute volume (MV) of 15 lites  The exponze time is 2
’Muhimmﬁlﬂumkuhuoum-ﬂﬂm

* Severe effects may also inciude death.
¢ Personne! ere masked.

* Values for pereutaneous yapor are for moderate temperatitres (85 °F and below). Tho effective domages for hot |
unmmuﬂi?ndwm)ﬁﬂhhubyuhﬂumd
¢ Threshold refets to o slight ChE inkibiton
” Recemt modeling of the VX Data indicates that the LD$O coutd be as low 89 2 mg/70 kg mon.

Emergency 1od First Ald Precedures:
NOTE: When secking medical sftertion, inform medecst personnc) that this is an organophosphorus mixiure
Vapor Expesure: Immediately Izave ares of instion. Vapor 4 nerve agent casuaities thould be

decontaminated by removing all clothing in & clean air environment and shampociag or rinsing the hair to prevent
vapot off gassing.

Liquid Skin Ex, Leave ares of contamination as quickly as possible. Remove detung in 8 clean air
environment hlﬂnmﬂ'ﬁnu‘hﬂhmahﬂmnmmw The rapid physical
1 of a chemical agsnt is M‘udanﬁﬂnﬁhtdﬂb@whﬂuhw

because shin damage miy occor and may Increase absorption of sgemt  Use Hquid sosp (dispose of containes after
use and replane); copious amounty of water, and mild to moderate ficton with a singlerss sponge ar washelnth in
the first and tecond washes  The thind wash should be s rinse with coplous amounts of wanm or hot water .
Shampoo can be used to wash the haie. Umuhﬂmhuoﬂlﬁhhﬂmﬂmhmm«m Do
nol delsy decontamination to cbtain warm wster. Two i skin & inchado the
M291 mnwmmmnu-ommmmwmmmaﬂumn
SDK and‘or 0.5% sodium hypochicrits oo skin Is appropriste in situstions where sosp and water may not be &3
efficacious in physicatly 1_, euter types of nerve agents. such 2 those usad in ceviain reseasch and
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develupment lsharatones  Nesther toap and water, 0.5% todnym by pochlonts of the A291 SDK have been shown
1o be ntore efficacions than the ather for physicatly remaring every type¢ of rerve agent from the sidn ) If used, the
osssnammmnwuwummuunmmuhn.mmmmmuwmm
in the first and second washes  The third wash shoutd 5o a rinse 10 temove any residual sotwm hypochtorite with
copious smounts of warm or kot water

Eye Costact: 1 di teave sres of ion uvd begin fushing eyes, mocous membranes, or open
wounds with sterile satine or water Flush the cyes immedistcly with sterilc axfine or water by tilting the head to the
mMQmmwuﬂbMﬂmﬂmuMmum A Mosgan lens may also be
used for contiruous eye inigatien. Although miosis (pinpointsrig of the pupils) mey be un early sign of agen

en ion will not be sdmant mmmmmunm Instead, the individual wall be
taken Inmedt ly to a medics! l‘sulilyl‘u
fageitioa: Do not induce vosuting Fhulynmnmhlrd)nber imestine} [ B d:
Nerve Agent Antidote Kit, Mark L Seek meds ly Dnluhuﬂonnihdmnmhlh
avold further cantamination.
Inhatation: 1 breathang ts difficulr, edminister axygen If breathing has d, give artificial resplration Mouth
MmmlquMmMmMgummdemmmmhﬂc Do
not use mouth-to-mouth when facio hon is present  Seck medical attention Immedistely
Nerve Emergency Treatm An individusl who has received 2 known atrve agent expoture snd has

progressive

mmmdwwm receive up 10 three sets of the Nerve Agent Anhdote Kit (Mark 1),

' ‘ms»zﬂnh‘mimuvlh mmﬂhahn(l)uﬁmmwmbeymndes
M&ym&dm Ifm@sdmww[ﬁsnﬂ fymp of

tossof (wthin d dais (within

nﬁwtuumtw Naccid parclysis and apnes), immediately wmummmpidmm:hn.m
mmmo(dnmtl 1n sddition, a record will be mainisined of all injections given.

Heslth Barard Data for lsapropy! Afeohal:
Target srgan(sh: Respiratory system, central nervous system. cyes and skin

EfTects of BRxpoture;

Inhaiation: Iahslation of vapors hvi lb"mmwym to high ons has 3

effect, producing sy of dizxi he, staggering, uncontciousness swd possibly desth.

| { Con cavse drowst ond death  Gastrointastinal pain, cramps, nsusea, vomiting, and
dimhnunychun:uh

Skin Contact: May causc inttation with redness end pain. May bo sbsorbed through the skin with possibie
systemit effects.

Eye Coatact: Vapors causc eys irritaton  Splashes cansa severo irritstion, passibie comeal bums snd eye damage.

Chronk Exposure: Chronic effects of exposure to isoprapyl stcohal have not been repotted in humana, except for
oure of and skin L

Aggravation of Pre-ealsting Conditions: Pervons with pre-existing thon disorders or impaired Hver, kidney, or
puimentry function may be more susceptible to the effects of this sgent
Emergeocy and First Ald Procedures:
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Inhatstion: Remove to fredh sir  If aol breathing, give ia iretion. If b ‘,il‘lmm“.d\tﬁyg‘ﬂl
Get medical o derriadiaheit i

Togestiss:  Aspiration hazard. Oiv-hrgammdwuumm Never give anything by mouth to an
uncomciows pervon. Get medi

Shin Contaet: In care of comtacy, flurh skin with plenty of water. Remove contaminated clothing and shoes. 0«
medical aid if initation dovelops and porsists Wash clothieg before reuse

Eys Contmet: m&hdyﬂmhmmwmydmtwnmummhﬁimhwmdwwdb&:
ionally. Get medical e s .

Yy

Section V1 - Reactivity Data

Stabifity: The mixture has beert found to be stable in sealed coatainers for up to 12 months st ar below 4" C. Use
of the mbxture end dlorage above 4” C will hasten tho degradation of the VX within the mixture.

Renetivity Data for VX:

ition Te ty=502days @ 71°C; 12 -uam@wo'c H=34She@150°Ci 1z~ 100
& 1707C, 13 = 1K @ 200°C. 1, = 4 D2l @ 330°C. 1, = 36 fec @ TV

Rate of Bydrolysis: flydrolysis rate of VX varies with ration, A122°Ct,, =1 8minin
1 2IM N2OH: lu-ID.!mhmO?JMNlOILl.,-Jlmnhl)IOMNAOH.u,-J\MhOUIMNtOﬂ endl; ;-
60 hr i pure water.

Rydreiysis Prod: ty meﬂHmwM(P—&POmdoﬂwfnhm nm:nﬂy
ﬁmmﬂpﬂ. Mpllbclnvll.ﬂlel’-ow mge path p ethy! (EMPA)
and the toxic S{2-disop thiod uqmznm MmmmEAZI”

mmMydﬂmrl!Azl’Lm-74dayuu IOMNUOH].
mmmnﬂodvxmmndmmmawwmmmduﬂn

Razardouas Polymerixation: Docs not occur

Renctivity Data for troprogyt Atcotr

Subiity: Stsdls undes ordinary conditions of uso and storage Heat and sunfight can contribute to instability

Harsrdoms D: pasitien Prod: Carbon diaxide 2nd carbon monaxide mpy form when hoated to

decompesition

Buaardous Polymerkzstion: Wil not oceur

facompatibilities: Hrst, flame, stroeg oxidl dehyde, ecids, chlod! :,‘L au:i:*.,‘_., palladi
binatios, bydrogen peraxtd binztion, p tert-butexide, hyp actd, ssocysnites,
{ pb farm; oleum and peschioric acid

Cooditions to Avold: Hent, flames, ignition sources and incompatibics.
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Steps to de Takew Ia Cote Materlst is Red d or Spilled: € area. Wesr appropnate protection
eqﬂpmmu:pcdﬁdmmhn(s«m\'lm Kap P d and Y P  from
ares Seo Section V snd first ald

e

Shudhllmwoﬁg\im Vnillmundlnkwwill Use inert material to absorb spdl (¢ g vermiculite,
sand or earth) D with afa 5% bleach sotution Seacpupdluuwuﬂphmm-
DOT approved contsiner Cover the with of & 24 bleach solution  After scating,
mmnmmmmmmwnAmm Aot Al lesking
mlluompahdmmus vmndlmphndmdnmmdmmm

and lsde g to EPA sad DOT of & g 00 Federal,
state. srvd local lsws c«mw:m i J_to afiren that the pheri 30 not excend
the AELs (See Sectioms V and VINT).

Werte Disposst Method: OpuwbmuaquVthmmdqamanmmvxhny
qmﬂ'yumﬁﬂld Vnﬂa\ may be R Comservanon gad
y Act(RCRA) regul bt mhh-mullmdmchcﬂmleumammu
cﬂhm mmhdaemmmu Anwdmafﬂwﬂdudmdmmdiwmmh
dhcted 10 determina the ) mcthrod.

tion VIII - Special Protection Information

Mmfmmmwnmhu\mhmunmvxmm. Al the hughest concenintrons of Ditute VX this
lz: icy in whole. For lower concentratons of Dilute VX, the infocmation provided here ars for
specific use of protective clothig ond equipment shoutd be based oo the nsk esstssment approach
hmmmﬂaywmmmmua

Tiree Lamity
Less thas or cqual to 0,000001" 8 bours
Up to o Jess than 0.000004 2 hows?

Protected Workers:
Type of Renpleatory Protection Wommn (based on monitaring results);
1. M40 Military Mask, CBRN NIOSH Approved Full Faco Alr Pusifying Respirator

Cotscrdmtion (meim’). Time Limits
Noa greater than 0.00008 Up to 8 hours'
Greater than 0.00003 end less than 0 00007 Upto 6 hours
Greater than 0.00007 gnd less then 0 6801 Cptod houns
Greater han 0,000) and less dhan 0 0002 Upto 2 hours
Not grester than 0.000S Upto 1§ minutes®
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2. Pressure Deruand Supplied Ais Respirstor with Full Face Respirator
Consenimtion (me/m-), Time Limits*
0.000001 ¢a 0,003 Tiewa limit with be kepy ot & minlemum o

perform the aperation, and will be dictated
hyhloedﬂedsmuﬁwrm '

'

P v 2k

3 mwwdmwmmmn«wlnmmmuwxm

g App (SCBA) or just SCBA
Coneentration (mx/m’). TOme Limin*
Grester than 0003 These i Mdbﬂ P
ouly in xt
-wmbmum
cancentrstions
'Annl-hNA-wny
tims st this Baut to 8-4r TWA. Saurce: tmplementation Gubhdsace
wmwmmmuo&mmm VX, H, HD, and T, Dept of Amy. Office of
the Assistant Secretary o the Army & 18 Jume 2004 See Table 4

’Cqummmhchnadﬂmﬁmdm
*Based on APF of 50 times the STEL (0 00001 mg/m"), witich is & IS miaute TWA Only one excursion ta this *

$ The immedintely Dangerous to Life and Health Vatuc.
‘FotscsAmﬂubnﬂnmmmdhyﬁfudm:bcﬁM(mmdlowum) For Ao
Supply wearers. timo limits should be kept to & minimum. Should ase of the nuxiliary SCBA be tecessary, tima ¢
limit wail be constrained by the hfe of the breathing air cyfinder, and yress from the srea must be performed before
its expiration

'

Py 1 Respin P en for Ixopropyl Ateobols If the exp Firmts sre ded and engineesing
mudlnmfudhhnulmmmdmphw

Ventitation Systems

A sysiem of local sad/or general exhetnt is ded to kecp below the Alrborne Exposure

Limits Mmmhﬁmnwnﬂyﬂmdmummnhamimmof&ewnm
source, preventing dispersion of it into the general work ares.

Spechal! Chﬂldcdhbomnhwdsmllbmmmmdfxlvdodudlwm\wﬁandmafam)
/- 20% wth the vefosity et &ny poirt not devitting from (s sverape face velocity by move than 20%. Existing '
Mwmyhontnﬂhuumﬂhmdlsomw-m Laboratory boods wil be located such that
maammuﬂ--mmm A visua) performance test usiag smoke-producing
devices will be perfli dn g tha ability of the hood 1o contain agent

Gther: Recirculation or exhaust ait from chemical areas is probibited No connection botween chemical arcas and
other areas through ventifsiion system 1s peraritted. Emergency batkup powes is aecossary  Hoods should be tested
of least semisnnuaily or sfter modification or mairicnance operstions. Opentions chould be performed 20
centimaters {nside hood face.

Pratestive Gloves far Nesd VX:  Butyl Rulsber Glove MD and M4
Norton, Chemical Protective Glove Set
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Eye Proteetion: At a minimum safety giarses with side thaclds will be warn  For splash haxards use goggies and
face shield, MMsininin eyeveash facilibes in work srea,
Ofber Protective Eaut For Ish " oahi

ag impervious pr
wdn&uﬁmhbmﬂ qrcnuwnnﬂ-, vwm&bpmnlm-mm l-lhnmoofnpn te
minimum protective clorhing should be doaned sftes the site has been evatusted

Awailah 1 n

Menltoring: P for agent VX is the M3/M9 detector paper. detoctor theke?,
M256/M256A 1 kity, bubbdler, DepmhnAtranmSym(DAMlS).Mmdemﬂm Air

Mositoring System (ACAMS), Real-Time Monitos (RTM), Demiliarization Chemica! Agent C
(DCAQ), MBM43, MBAI/MAIA L, CAM-MI, Hydrogen Flame Ph Emisvica D (HYFED), the
Ministure Chemical Agont Monstor (MTNICAM), and the Reo) Time Analytical Pisiform (RTAPR).
-8 ] Preca s

Precavtions To Be Taken In Bandling ard Storing: Whnhud]uudmhhﬂdqumudbz
incorporated No omoking, eating, or drinking in atess g AR shoutd
b.ptndlunylmp«wlforluh Shmg:nmrdwadl ] i mbe iged

ip willbe y Yocuted. hmm&wwmnnwdmﬁm
Chemical sh h statrons, p clean} facitities. and Are estinqushers must be provided Wash
hands before mealy 2ad, o2 appropriste, shower fhy hly with special tion given 1o halr, Mace, neck, and hands
mmuwmmmmmmmdmawm
Other Precactisns: Mixture should be stored in an explosion proef refi| with a low temp alam
Kerp tightly cdosed Keep sway ftom hest, sporks, end open flame No smok Teko p tiowary
against sisttc dscharges.

For sdditiona! mformtion rec *AR 385-61, The Army Toode Chemical Agent Safety Program.* DA Psm 385-51,
Toxie Chermical Agest Safety Standards,” snd "DA Pam 40-8, Occupatsonal Health Gundelines for the Evalintion
snd Control of Occupations! Exposure to Netve Agenty GA, GB, GD, 2ad VX™: snd DA Implemeutation Guidence
Policy for Now Airborne Exposures Limity for GB, GA, GD, GF, VX H, HD, and HT dated 18 June 2004

Section X - Transpoxtation Data

Proper Shipping Name: Flammable Laquids, Toxic, n.o s (lsopropy! Alcohal and O-Bidy)-S-(2-
o incathnyt) rcthvd phasoh o

oy ’ 4

UN ID Number: UNI992
Det Raxard Clwss: ) 6 1. Packing Group )
Def Label: Flammatlo Liquid/Toxsc

Dot Marking: Flammable liquids, Toxic. n.os (Bopropyl Alcohol and O-Edhyl-S—(2-dilsoprapytaminoethy
raethyl phosphonothiolate) UN§992

Dot Placard: Flammable and Porson if plecand is required

Emergency Acch Pr tions and Proceds See Sections IV. VI and VITLL
Precantions To Be Taken In Transportation: Motor vehicles will be placarded per DOD 4500 9-R. Drivers will
Mixture of VX-IPA Page 9 of 10

be given it inf 5 ding shi nd conditions in case of an emergency Mmddrw:dﬂunly
mﬂnhcdﬂmdchmalum
The Edgewood Chtmical Biclogical Center (ECHC), Dep of the Army believas that the daa ined

for which the Dep

ﬂwumlohinmm

and focal laws end

uanmmmmnwmduammmwmm The dala ere not ta be aken es 8

; of the Ammyy or ECBC essumes legal responsibility They

oﬂ‘ud’ddth Anyunuﬂﬂ-daﬂndmﬁwmmhdmlhhMMmk&mma
icable

15
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PARTICIPANT FEEDBACK FORM

FORT MEADE CWA EXERCISE

AUGUST 20, 2014



PARTICIPANT FEEDBACK FORM
Exercise Name: ESC CWA Exercise Exercise Date: Augdst 20, 2014

Participant Name:

Title:

Agency:

Role: ____Player Controller
Evaluator -Observer

PART I: RECOMMENDATIONS AND ACTION STEPS

1. Based on the exercise today and the tasks identified, list the top 3 issues
and/or areas that need improvement.

2. Ildentify the action steps that should be taken to address the issues
identified above. For each action step, indicate if it is a high, medium, or
low priority. '

3. Describe the action steps that should be taken in your area of
responsibility. .




Who should be assigned responsibility for each action item?

4, List the equipment, training or plans/procedures that should be reviewed,
revised, or developed. Indicate the priority level for each.

PART Il EXERCISE DESIGN AND CONDUCT

1. What is your assessment of the exercise design and conduct?
Please rate, on a scale of 1 to 5, your overall assessment of the exercise relative to the
statements provided below, with 1 indicating strong disagreement with the statement and 5

indicating strong agreement.

Assessment

Factor

a. The exercise was well structured and organized.

b. The exercise scenario was plausible and realistic.

c. The documentation used during the exercise was
a valuable tool throughout the exercise.

d. Participation in the exercise was appropriate for
someone in my position.

e. The participants included the right people in terms
of level and mix of disciplines.

Rating of Satisfaction with Exercise

Strongly Strongly
Disagree Agree
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5



2. What changes would you make to improve this exercise?
" Please provide any recommendations on how this exercise or future exercise
could be improved or enhanced.




