Key References Cited/Used in National Response Team (NRT) Quick Reference Guides (QRGs) for Chemical Warfare Agents.
GA (Tabun), GB (Sarin), GD (Soman), GF (Cyclosarin), Agent VX, HD (Sulfur Mustard), Lewisite (L), and Mustard-Lewisite Mixture (HL)
2015 Revision

The following references are not intended to be an exhaustive list or critical review of the literature. Instead, these Key References are
intended to provide sources that support the statements and provide potential added relevant detail pertaining to the section topic and
agent specified in the QRGs. The reader will recognize that the literature sometimes represents multiple opinions, as frequently is the
case in scientific literature, to alert the reader to the opinions available on the topic. Often this range is a result of the original
literature being intended for a broad range of purposes. The reader should note that the QRGs represent a subject matter expert
consensus of these opinions, focused on the specific purpose of the QRG, which is to inform Federal On-Scene Coordinators (OSCs)
of important information about the agents that may be useful to their activities during their first 24-48 hours on site. After this initial
period, it is thought that additional resources and subject matter experts will be available to the OSCs.

Reference Documents General G-Agents VX HD L HL

Agent Characteristics

Agency for Toxic Substances and Disease Registry. Blister Agents Lewisite (L) (CoH2AsCls) CAS 541-25-3, UN v v
1556; and Mustard-Lewisite Mixture (HL) CAS Number not available, UN 2810.

National Research Council. 1995. Guidelines for Chemical Warfare Agents in Military Field Drinking Water. v v
Washington, DC: National Academy Press.

Army, Marine Corps, Navy, Air Force. January 2005. FM 3-11.9. Potential Military Chemical/Biological Agents and v v v v v
Compounds. US Army Chemical School, Ft. Leonard Wood, MO.

National Research Council/Committee on Toxicology. 2003. Acute Exposure Guidelines for Selected Airborne v v v v
Chemicals, Vol 3. Washington, DC: The National Academies Press.

Department of the Army Field Manual 3-11.5. April 2006. CBRN Decontamination: Multi-Service Tactics, v v v v v
Technigues, and Procedures. US Army Chemical School, Ft. Leonard Wood, MO.

ATSDR. 2003. Toxicological Profile for Sulfur Mustard (Update). US Department of Health and Human Services, v
Public Health Service, Agency for Toxic Substances and Disease Registry (ATSDR), Atlanta, GA.

USACHPPM. 2008. Technical Guide 244: The Medical CBRN Battlebook. U.S. Army Center for Health Promotion v v v v v
and Preventive Medicine (USACHPPM). October 2008.

US Department of Army Material Data Safety Sheets (MSDS) for chemical agents.
See Appendix A in: U.S. Senate Committee on Banking, Housing, and Urban Affairs, U.S. Chemical and Biological v v v
Warfare-Related Dual-Use Exports to Iraq and Their Possible Impact on the Health Consequences of the Persian
Gulf War, May 25, 1994.

US Department of the Army. February 2007. Medical Management of Chemical Casualties Handbook, 4th Edition.

US Army Medical Research Institute of Chemical Defense, Chemical Casualty Care Division, Aberdeen Proving v 4 4 4 4
Ground, MD.

Munro NB, et al. 1999. “The Sources, Fate, and Toxicity of Chemical Warfare Agent Degradation Products,” v v v v v
Environmental Health Perspectives. 107(12): 933-974.

US Department of the Army. 1997. Textbook of Military Medicine (TBMM): Part 1, Medical Aspects of Chemical v v v v v
and Biological Warfare. Office of the Surgeon General, Walter Reed Army Medical Center, Washington, DC.

Kingery AF and HE Allen. 1995. “The Environmental Fate of Organophosphate Nerve Agents: A Review,” v v

Toxicological and Environmental Chemistry. 47: 155-184.

Williams JM, B Rowland, MT Jeffery, et al. 2005. “Degradation Kinetics of VX on Concrete by Secondary lon Mass v

Spectrometry,” Langmuir. 21(6): 2386-2390.

Talmage SS, et al. 2007. "The Fate of Chemical Warfare Agents in the Environment,” pp. 89-125. In: TC Marrs, et
al. (eds.) 2007. Chemical Warfare Agents: Toxicology and Treatment (2nd Edition). Chichester, UK: John Wiley 4 4 4 4
and Sons, Ltd.

National Research Council/Institute of Medicine. 1993. Veterans at Risk: The Health Effects of Mustard Gas and v v
Lewisite. CM Pechura and DP Rall (eds.) Washington, DC: National Academy Press.

Goldman M and JC Dacre. 1989. “Lewisite: It's Chemistry, Toxicology, and Biological Effects,” Reviews of v
Environmental Contamination and Toxicology. 110: 76-115.

Reddy G, et al. 2005. “Toxicity Assessment of Thiodiglycol,” International Journal of Toxicology. 24(6): 435-42. v
(note: thiodiglycol is degradation product of HD)

Michel HO, et al. 1962. EA 2192: A Novel Anticholinesterase. CRDLR 3125. US Army Chemical and Research v
Laboratories, Army Chemical Center, Aberdeen Proving Ground, MD.

Emergency Response Safety and Health Database, National Institute for Occupational Safety and Health v v v v v v
(NIOSH), Centers for Disease Control and Prevention. (last accessed April 2015)

Hazardous Substances Data Bank (HSDB), US National Library of Medicine, National Institutes of Health, US v v v v
Department of Health and Human Services. (last accessed April 2015)

Water Security; Emergency/Incident Planning, Response, and Recovery, US Environmental Protection Agency. v v v v v
(last accessed April 2015)

Chemical Hazards Emergency Medical Management (CHEMM), US Department of Health and Human Services,

Office of the Assistant Secretary for Preparedness and Response; in cooperation with National Library of v v 4 4
Medicine. (last accessed April 2015)
Medical Management Guidelines (MMGs) for Acute Chemical Exposures, Agency for Toxic Substances and v v v v v

Disease Registry. (last accessed April 2015)
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http://www.atsdr.cdc.gov/MHMI/mmg163.pdf
http://www.atsdr.cdc.gov/MHMI/mmg163.pdf
http://www.nap.edu/openbook.php?record_id=9527&page=43
http://www.dtic.mil/dtic/tr/fulltext/u2/a457455.pdf
http://www.dtic.mil/dtic/tr/fulltext/u2/a457455.pdf
http://www.nap.edu/catalog.php?record_id=10672
http://www.fas.org/irp/doddir/army/fm3-11-5.pdf
http://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=905&tid=184
https://phc.amedd.army.mil/Pages/Library.aspx?Series=PHC+Technical+Guide
http://www.gulflink.osd.mil/medsearch/FocusAreas/riegle_report/report/report_index.htm
http://www.globalsecurity.org/wmd/library/policy/army/other/mmcc-hbk_4th-ed.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1566810/pdf/envhper00517-0035.pdf
http://www.phsource.us/PH/CBRNE/MABCW/Medical%20Aspects%20of%20Chemical%20and%20Bioligical%20Warfare.pdf
http://www.tandfonline.com/doi/abs/10.1080/02772249509358137?journalCode=gtec20
http://pubs.acs.org/doi/abs/10.1021/la047933j
http://onlinelibrary.wiley.com/doi/10.1002/9780470060032.ch4/summary
http://www.nap.edu/catalog.php?record_id=2058
http://www.ncbi.nlm.nih.gov/pubmed/2692088
http://www.ncbi.nlm.nih.gov/pubmed/16393936
http://www.cdc.gov/NIOSH/ershdb/
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB
http://water.epa.gov/infrastructure/watersecurity/emerplan/index.cfm
http://chemm.nlm.nih.gov/index.html
http://www.atsdr.cdc.gov/MMG/index.asp
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Department of the Army Field Manual 3-9. 1990. Potential Military Chemical/Biological Agents and Compounds.
US Army Chemical School, Ft. McClellan, AL.

Release Scenarios

Personal Communication. From: Morrissey, Kevin M CTR (US) to Matthew Magnuson/CI/lUSEPA/USEPA. Date:
02/10/2012 02:04 PM. Subject: RE: Water Fate and Phosphate Buffer Work at ECBC (UNCLASSIFIED)

“Chemical Agents as Weapons of Terror Rather Than as Weapons of Mass Destruction,” pp. 12-15 of
Congressional Research Service (CRS) Report for Congress. “High-Threat Chemical Agents: Characteristics,
Effects, and Policy Implications.” Updated September 9, 2003. CRS, The Library of Congress.

Sokolski H. 2000. "Rethinking Bio-Chemical Dangers,” pp. 182-195. In: America the Vulnerable: Our Military
Problems and How to Fix Them, JF Lehman and H Sicherman (eds.) 2000. Philadelphia, PA: Foreign Policy
Research Institute. (note: discusses size of event required for casualty production)

USAPHC. 2015. Technical Guide 195: Safety and Health Guidance for Mortuary Affairs Operations: Infectious
Materials and CBRN Handling. U.S. Army Public Health Command (USAPHC). November 2015.

USACHPPM. 2008. Technical Guide 244: The Medical CBRN Battlebook. U.S. Army Center for Health Promotion
and Preventive Medicine (USACHPPM). October 2008.

US Congress, Office of Technology Assessment. December 1993. Technologies Underlying Weapons of Mass
Destruction. OTA-BP-ISC-115. Washington, DC: US Government Printing Office.

Watson A, et al. 2006. “Cholinesterase Inhibitors as Chemical Warfare Agents: Community Planning Guidelines,”
pp. 47-68. In: R. Gupta (ed.) 2006. Toxicology of Organophosphate & Carbamate Compounds. Elsevier Academic
Press.

Chemical Stockpile Emergency Preparedness Program, Federal Emergency Management Agency. (last accessed
April 2015)

Talmage SS, et al. 2007. "The Fate of Chemical Warfare Agents in the Environment,” pp. 89-125. In: TC Marrs, et
al. (eds.) 2007. Chemical Warfare Agents: Toxicology and Treatment (2nd Edition). Chichester, UK: John Wiley
and Sons, Ltd.

Talmage SS, et al. 2007 (b). "Chemical Warfare Agent Degradation and Decontamination,” Current Organic
Chemistry. 11(3): 285-298.

US Department of Homeland Security. September 2007. National Preparedness Guidelines.

Hazardous Substances Data Bank (HSDB), US National Library of Medicine, National Institutes of Health, US
Department of Health and Human Services. (last accessed April 2015)

US Department of Homeland Security and US Environmental Protection Agency. May 2007. Water: Critical
Infrastructure and Key Resources Sector-Specific Plan as input to the National Infrastructure Protection Plan.
EPA 817-R-07-001. (note: in particular, pp. 56-58)

Emergency Response Safety and Health Database, National Institute for Occupational Safety and Health
(NIOSH), Centers for Disease Control and Prevention. (last accessed April 2015)

Water Security; Emergency/incident Planning, Response, and Recovery, US Environmental Protection Agency.
(last accessed April 2015)

Health Effects and Personnel Safety

US Department of Homeland Security (DHS) and US Department of Health and Human Services (HHS).
December 2014. Patient Decontamination in a Mass Chemical Exposure Incident: National Planning Guidance for
Communities. Washington, DC: Chemical Defense Program, DHS Office of Health Affairs; and HHS Office of
Assistant Secretary for Preparedness and Response.

Marrs TC and RL Maynard. 2007. "Organic Arsenicals,” pp. 467-475. In: TC Marrs, et al. (eds.) 2007. Chemical
Warfare Agents: Toxicology and Treatment (2nd Edition). Chichester, UK: John Wiley and Sons, Ltd.

Agency for Toxic Substances and Disease Registry. Blister Agents Lewisite (L) (C2H2AsCls) CAS 541-25-3, UN
1556; and Mustard-Lewisite Mixture (HL) CAS Number not available, UN 2810.

National Research Council/Committee on Toxicology. 2003. Acute Exposure Guidelines for Selected Airborne
Chemicals, Vol 3. Washington, DC: The National Academies Press.

National Advisory Committee for AEGLs. July 2007. “Acute Exposure Guideline Levels: Lewisite L-1, Lewisite L-2,
Lewisite L-3.” US Environmental Protection Agency (note: interim technical support document for Lewisite)

Emergency Response Safety and Health Database, National Institute for Occupational Safety and Health
(NIOSH), Centers for Disease Control and Prevention. (last accessed April 2015)

US Department of the Army. February 2007. Medical Management of Chemical Casualties Handbook, 4th Edition.
US Army Medical Research Institute of Chemical Defense, Chemical Casualty Care Division, Aberdeen Proving
Ground, MD.

CDC Emergency Preparedness and Response, Centers for Disease Control and Prevention (CDC).
(note: CDC website and associated fact sheets for agents) (last accessed April 2015)

ATSDR. 2003. Toxicological Profile for Sulfur Mustard (Update). US Department of Health and Human Services,
Public Health Service, Agency for Toxic Substances and Disease Registry (ATSDR), Atlanta, GA.

National Research Council/Institute of Medicine. 1993. Veterans at Risk: The Health Effects of Mustard Gas and
Lewisite. CM Pechura and DP Rall (eds.) Washington, DC: National Academy Press.

US Department of the Army. 1997. Textbook of Military Medicine (TBMM): Part 1, Medical Aspects of Chemical
and Biological Warfare. Office of the Surgeon General, Walter Reed Army Medical Center, Washington, DC.

Michel HO, et al. 1962. EA 2192: A Novel Anticholinesterase. CRDLR 3125. US Army Chemical and Research
Laboratories, Army Chemical Center, Aberdeen Proving Ground, MD.

Reddy G, et al. 2005. “Toxicity Assessment of Thiodiglycol,” International Journal of Toxicology. 24(6): 435-42.
(note: thiodiglycol is degradation product of HD)
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http://www.globalsecurity.org/wmd/library/policy/army/fm/3-9/fm3-9.pdf
http://www.fas.org/sgp/crs/terror/RL31861.pdf
http://www.fpri.org/docs/media/BookAmericatheVulnerable.pdf
https://phc.amedd.army.mil/Pages/Library.aspx?Series=PHC+Technical+Guide
https://phc.amedd.army.mil/Pages/Library.aspx?Series=PHC+Technical+Guide
http://www.fas.org/ota/reports/9344.pdf
http://www.elsevier.com/wps/find/bookdescription.cws_home/706791/description#description
https://www.fema.gov/technological-hazards/chemical-stockpile-emergency-preparedness-program
http://onlinelibrary.wiley.com/doi/10.1002/9780470060032.ch4/summary
http://www.ingentaconnect.com/content/ben/coc/2007/00000011/00000003/art00005
http://www.fema.gov/pdf/emergency/nrf/National_Preparedness_Guidelines.pdf
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB
http://www.dhs.gov/xlibrary/assets/Water_SSP_5_21_07.pdf
http://www.dhs.gov/xlibrary/assets/Water_SSP_5_21_07.pdf
http://www.cdc.gov/NIOSH/ershdb/
http://water.epa.gov/infrastructure/watersecurity/emerplan/index.cfm
http://www.dhs.gov/sites/default/files/publications/Patient%20Decon%20National%20Planning%20Guidance_Final_December%202014.pdf
http://www.dhs.gov/sites/default/files/publications/Patient%20Decon%20National%20Planning%20Guidance_Final_December%202014.pdf
http://onlinelibrary.wiley.com/doi/10.1002/9780470060032.ch4/summary
http://www.atsdr.cdc.gov/MHMI/mmg163.pdf
http://www.atsdr.cdc.gov/MHMI/mmg163.pdf
http://www.nap.edu/catalog.php?record_id=10672
http://www.epa.gov/oppt/aegl/pubs/lewisites_tsd_interimversion_1_07_2007.pdf
http://www.cdc.gov/NIOSH/ershdb/
http://www.globalsecurity.org/wmd/library/policy/army/other/mmcc-hbk_4th-ed.pdf
http://emergency.cdc.gov/az/a.asp
http://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=905&tid=184
http://www.nap.edu/catalog.php?record_id=2058
http://www.phsource.us/PH/CBRNE/MABCW/Medical%20Aspects%20of%20Chemical%20and%20Bioligical%20Warfare.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16393936
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G-Agents

Technical Support Working Group (TSWG). 2008. “Best Practices and Guidelines for Chemical, Biological, and
Radiological (CBR) Mass Personnel Decontamination Training Support Package.” TSWG, Combating Terrorism
Technical Support Office, Assistant Secretary of Defense for Special Operations/Low-Intensity Conflict.

(note: TSWG controlled item, contact pubs@tswg.gov)

Exposure Levels

AIRBORNE (INHALATION, OCULAR AND PERCUTANEOUS PATHWAYS):

U.S. Army Public Health Command (USAPHC). July 2011. Chemical Agent Health-Based Standards and
Guidelines Summary Table 1: Criteria for Airborne Exposures as of July 2011. Public Health Notice No. 0711-02.

National Research Council/Committee on Toxicology. 2003. Acute Exposure Guidelines for Selected Airborne
Chemicals, Vol 3. Washington, DC: The National Academies Press.

National Advisory Committee for AEGLS. July 2007. “Acute Exposure Guideline Levels: Lewisite L-1, Lewisite L-2,
Lewisite L-3.” US Environmental Protection Agency (note: interim technical support document for Lewisite)

CDC. 2003. Federal Register, Volume 68, No. 196, October 9, 2003. Notice; US Department of Health and Human
Services, Centers for Disease Control and Prevention (CDC); Final Recommendations for Protecting Human
Health from Potential Adverse Effects of Exposure to Agents GA (Tabun), GB (Sarin), and VX, pp 58348-58351.

CDC. 2004. Federal Register, Volume 69, No. 85, May 3, 2004. Notice; US Department of Health and Human
Services, Centers for Disease Control and Prevention (CDC); Interim Recommendations for Airborne Exposure
Limits for Chemical Warfare Agents H and HD (Sulfur Mustard), pp. 24164-24168.

US Department of the Army Pamphlet (DA- PAM) 385-61. November 13, 2012. Toxic Chemical Agent Safety
Standards. (supersedes DA-PAM dated December 17, 2008).

US Department of the Army, Memorandum, April 1, 2009. Subject: Interim Guidance for Chemical Warfare
Material (CMW) Responses.

US Department of the Army, Office of the Surgeon, General Memorandum, June 2004. Subject: Nerve Agent
Percutaneous Exposure Criteria and Airborne Exposure Levels (AELs) for GD, GF in Use of Interim DA Guidance
on Implementation of the New AELSs.

CSEPP, February 2003. Chemical Stockpile Emergency Preparedness Program (CSEPP), US Army and Federal
Emergency Management Agency (FEMA) Policy Paper #20 (Revised), Subject: Adoption of Acute Exposure
Guidelines Levels (AEGLS).

Watson A, et al. 2006. “Cholinesterase Inhibitors as Chemical Warfare Agents: Community Planning Guidelines,”
pp. 47-68. In: R. Gupta (ed.) 2006. Toxicology of Organophosphate & Carbamate Compounds. Elsevier Academic
Press.

Watson A, et al. 2006 (b). “Development and Application of Acute Exposure Guideline Levels (AEGLS) for
Chemical Warfare Nerve and Sulfur Mustard Agents,” Journal of Toxicology and Environmental Health, Part B:
Critical Reviews. 9(3): 173-263.

DHS/Chemical Security Analysis Center (CSAC), US Department of Homeland Security (DHS). (last accessed
April 2015)

Chemical Hazards Emergency Medical Management (CHEMM), US Department of Health and Human Services,
Office of the Assistant Secretary for Preparedness and Response; in cooperation with National Library of
Medicine. (last accessed April 2015)

Medical Management Guidelines (MMGs) for Acute Chemical Exposures, Agency for Toxic Substances and
Disease Registry. (last accessed April 2015)

SOIL:

U.S. Army Public Health Command (USAPHC). July 2011. Chemical Agent Health-Based Standards and
Guidelines Summary Table 2: Criteria for Water, Soil, Waste, as of July 2011 Public Health Notice No. 0711-03.

Watson AP and FG Dolislager. May 2007. Reevaluation of 1999 Health-Based Environmental Screening Levels
(HBESLs) for Chemical Warfare Agents. ORNL/TM-2007/080. Oak Ridge National Laboratory, Oak Ridge, TN.

USACHPPM/ORNL. March 1999. USACHPPM Technical Report: Health-Based Environmental Screening Levels
for Chemical Warfare Agents. U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM).

Headquarters Department of the Army; Office of the Assistant Secretary for Installations, Logistics, and
Environment; Memorandum, May 28, 1999. Subject: Derivation of Health-Based Environmental Screening Levels
(HBESLs) for Chemical Warfare Agents.

Department of the Army, Memorandum, April 1, 2009. Subject: Interim Guidance for Chemical Warfare Material
(CMW) Responses.

US Department of the Army Pamphlet (DA- PAM) 385-61. November 13, 2012. Toxic Chemical Agent Safety
Standards. (supersedes DA-PAM dated December 17, 2008).

WATER:

U.S. Army Public Health Command (USAPHC). July 2011. Chemical Agent Health-Based Standards and
Guidelines Summary Table 2: Criteria for Water, Soil, Waste, as of July 2011. Public Health Notice No. 0711-03.

National Research Council. 1995. Guidelines for Chemical Warfare Agents in Military Field Drinking Water.
Washington, DC: National Academy Press.

Headquarters Department of the Army. May 1, 2010. Army Technical Bulletin Medical (TB MED) 577. Sanitary
Control and Surveillance of Field Water Supplies.

Adeshina F, et al. 2009. “Health-based Provisional Advisory Levels (PALs) for Homeland Security,” Inhalation
Toxicology. 21(S3):12-16. (**see EPA website to request specific PAL values and documents)

\/**

\/**

‘/**

‘/**

CHRONIC TOXICITY VALUES:

National Research Council. 1999. Review of the U.S. Army’s Health Risk Assessments for Oral Exposure to Six
Chemical-Warfare Agents. Washington, DC: National Academy Press.

Updated March 2016 (replaced previous version dated 2012)

Page 3 of 5
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http://www.dhs.gov/files/labs/gc_1225399127004.shtm
http://chemm.nlm.nih.gov/index.html
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http://phc.amedd.army.mil/PHC%20Resource%20Library/Chem%20Agent%20Health%20Criteria%20Summary%20Table%202_WaterSoilWaste_%20USAPHC%20Update%20July%202010%20agg_VH%20edits_26%20July.pdf
http://phc.amedd.army.mil/PHC%20Resource%20Library/Chem%20Agent%20Health%20Criteria%20Summary%20Table%202_WaterSoilWaste_%20USAPHC%20Update%20July%202010%20agg_VH%20edits_26%20July.pdf
http://www.nap.edu/openbook.php?record_id=9527&page=43
http://armypubs.army.mil/med/DR_pubs/dr_a/pdf/tbmed577.pdf
http://www.ncbi.nlm.nih.gov/pubmed/19814653
http://www.nap.edu/openbook.php?record_id=9644&page=R1
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