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N/ #idEcory  INTRODUCTION
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Research Chemist specializing
In chemical warfare protection

Started work for Army in 2003

Focus on transitioning
S&T to T&E and standardization

Recently completed 28 month
ESEP assignment in UK




bt @ RDECOM )) IMPORTANT CAVEATS

U.S.ARMY

All testing for the standardization was performed with
materials that are known to be permeable to VX. At
no time was military PPE found deficient outside the
specifications. No inference of vulnerability is
iIntended or implied.

Chemical warfare agents are dangerous
Please do not try this at home



TWO CHEMICAL WARFARE SCENARIOS:
VAPOR AND CONTACT
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High-volatility



SWATCH TEST SCHEMATIC

Diffusion Test Cell
Configuration (Sealed)

Permeation

Diffusion Test Cell
Configuration (Unassembled)

TOP 8-2-501

Same cell required by NFPA 1994



@ rbEcom) PERMEATION RACK SYSTEM
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Temperature-
controlled space

Permeation cell
vapor cups
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@ roecom) TWO CHEMICAL WARFARE SCENARIOS:
oy VAPOR AND CONTACT

Low-volatility

Contact hazards are dangerous if you touch them
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Low-volatility

Nerve agent

Odorless and colorless
Persistent

Extraordinarily toxic

Lethal dose of VX

Standard challenge level: 10 g-m? or ~20 mL per suit
~5000 person lethality



\J #isEcony VAPOR VS CONTACT
PERMEATION TEST METHODS

10 uL VX on 10 mil latex sheeting: 4 hr @ 37.1°C

Vapor Contact
"f[-;le*. _ \Tj;—;,} Glass jar
- F:‘_.:_"I:L'____ = \ )
(}?:ﬁ;ﬁ_f e f‘} : —_—

Diffusion Test Cell
Configuration (Sealed)

ﬁ 1 Ibs. stainless steel weight
Teflon disk

— Swatch (contaminated)
—— DVB pad

= R S - — Teflon disk
i< ‘\?(( y Petri dish

Diffusion Test Cell E\\g .

Configuration (Unassembled) % SahiEap T

53.1 ug 8,316 ug
0.5% breakthrough 83.2% breakthrough

Standard vapor test under predicts the potential contact hazard
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Glass jar
S
g e
454 g (1 Ib)

stainless steel weight

LT O-ring gasket

| ———— :
JE— PTFE disk (small)
— eges — Swatch (contaminated)
DVB sampler pad
—_— PTFE disk (large)
Petri dish

AL migy,

\‘a EDGEWOOD CHEMICAL BIOLOGICAL CENTER

@ #sEcomy) VAP — NEW DOD STANDARD:
MATERIAL TESTING AGAINST VX

U.S. ARMY RE‘?[ARCH EEVELOPMENTAND ENCIN[ERINC COMMAND
Aber ing Ground, MD 21010-5:

:. ECBC-TR-1274

LOW-VOLATILITY AGENT PERMEATION (LVAP)
VERIFICATION AND VALIDATION REPORT

Terrence G. D’Onofrio
John P. Davies

RESEARCH AND TECHNOLOGY DIRECTORATE

Christopher B. Steinbach

EXCET, INC.
Springfield, VA 22161-2110

Christopher J. Ruppert
ENGINEERING DIRECTORATE

May 2015

Approved for public release; distribution is unlimited.

D’Onofrio et al. “Low-Volatility Agent
Permeation (LVAP) Verification and
Validation Report” ECBC-TR-1274, 2015
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| @ 3‘%'9 CONCURRENCE AND ENDORSEMENT

DEPARTMENT OF THE ARMY
ICE OF THE DEPUTY UNDER SECRETARY OF THE ARMY

DUSA-TE AR 30 2005

MEMORANDUM FOR DISTRIBUTION

Sl BIFFT \|p J 1 the [ d idua E :.‘ F’ “apability Area Process Team (CAPAT)
Low- sen on and Valids wu|\"'-\’,| Report

A
W0 wm Chai
1 ] I se of LVAP

the CBDP Enterprise.

3. My point of contact for this action is Ms. Deborah Shuping, (703) 545-1119,
eborah. f. ing.civ @mail.mi

A o Fad ad’
A0
p/ — Co A £
Encl 7/ TAMES C. COOKE
¢~ CBRN Defense T&E Executive

DISTRIBUTION
DASTHCBD)
DASD(DT&E)
DOT&E. Deputy for Land and Expeditionary Warfare
«\1'!’)' G3/57
Army GB (DAPR-FDZ-T)
AF- II
C I\(J NO91
Co nder, ATEC

Established a strong

relationship as SME with
T&E community

11 O-6+ level concurrences:

IP CAPAT co-chairs (Individual Protection
Capability Area Process Action Team)

OTAs (Operational Test Agencies)

Army
Navy

Air Force
Marines

JSTO (Joint Science Technical Office)
JRO (Joint Requirements Office)

JPEO-CBD (Joint Program Executive
Office for Chemical & Biological Defense)

DUSA TE (Deputy Under Secretary of the
Army for Test and Evaluation)

Endorsement by DUSA TE Executive
completed the transition as an official
DoD method
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Glass jar

500 g
stainless steel weight

PTFE disk (large)

H-__
\__________
————  O-ring gasket
| ———— PTFE puck (small)
—
S —

Swatch (contaminated)

DVB sampler pad
S — PTFE disk (large)
Petri dish

@ Screw cap lid

LVAP now used for UK

Acquisition programs

@ sEcon) | VAP IMPLEMENTED AT DSTL 4%

UK OFFICIAL [dstl]

Impl ion and Validation of the Low-Volatility
Agent Permea tion (LVAP) Fixture and Method at Dstl

CBR Division

UK OFFICIAL

D’Onofrio and Prichard, “Implementation and
Validation of the LVAP Fixture and Method at

Dstl” DSTL/TR100250, 2017
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i * dstl

Nov 2017 - Briefed NATO
Jt CBRN Physical Protection
Panel

Committee to incorporate
LVAP into updated
NATO standards

Promoting test standardization and inter-operability
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Hardware

Cost $30K
Throughput 27 40
Precision +80% +8%

Size

14
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2017 Mid-Atlantic Region Excellence in
Technology Transfer
Federal Laboratory Consortium

2016 Maj. Gen. Harold J. Greene Award for
Innovation (runner-up)
Army Materiel Command

2015 Defense Standardization Program
Distinguished Achievement Award

2015 Defense Standardization Program
Outstanding Performance Award
Deputy Assistant Secretary of Defense for

Systems Engineering and the Defense | - :
Standardization Executive Kristen BaIdV\”n’ DASD(SE)

2015 Department of the Army Achievement : - -
Medal for Civilian Service International implementation

CBRN Defense Test & Evaluation Executive  [EIAISMSIIANASIEIRS =1 ls Elge [P 411 o]0
part of award recognition

2015 U.S. Patent 9,021,865
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DoD
@ ﬁﬁi—"bﬂ@ LVAP TIMELINE Transitioned as Standardization

U.SARMY )| Demonstrated need official DoD method award
for contact testing Patent
Major awarded [Jimplementation
milestones in UK
Customer reports ECBC-TR-1141 ECBC-TR-1274 ECBC-TR-1296
Reports |_ of various classifications | S&T report V&YV report Modeling report ‘
I il |
Timeline 2006 2009 2012 2015 2016
Actions [nitial Initial LVAP use within Patent DoD V&V UK V&V
S&T Development S&T programs submitted
Fundi JSTO PDTESS/JPM-CA  JSTO DUSA-TE  DASA-DE&C
unding S&T Development S&T V&V  ESEP assignment
support
research research programs
—
stakehold JSTO DoD S&T OGAs DoD OGAs Int’l
>takeholder | labs Int’l  S&T T&E T&E T&E
interactions JPM-CA S&T
|
JPM-P |
— 1 |
Training WDTC ECBC WDTC ECBC

@ECBC @ECBC @WDTC @ECBC @UK
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Technical

Us. ARMY
BDEG)M
@ CHEMICAL & )

X BIOLOGICAL
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http://www.jpeocbd.osd.mil/packs/Default2.aspx?pg=120
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