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TIC Categories and Common Examples 
Physical hazards - Flammable/ignitable fuel gases and 
liquids: stored as large quantities and may be explosive. 
Examples: Propane, Toluene, and Methane.

Irritant gases: cause irritation and swelling and primarily 
affect the eyes, nose, and respiratory tract. Examples: 
Acrolein, Ammonia, chlorine, Diborane, Fluorine, 
Formaldehyde, sulfur Dioxide/Trioxide, and Phosgene.

 ` short exposures could result in coughing or asthma-like 
symptoms

 ` Severe exposure may cause fluid in the lungs (edema) 
which can result in death

 ` Possible long-term effects include damage to lower 
respiratory tract tissue

Corrosives: similar to irritants but will cause immediate 
cellular damage and cellular death as opposed to just 
inflammation. Examples: Nitric Acid, sulfuric Acid, and 
Hydrofluoric Acid. 

Asphyxiants: two types
(1) simple asphyxiants displace available oxygen in the air. 
Examples (includes flammable gases): carbon Dioxide, 
Methane, Propane.
(2) systemic asphyxiants affect the ability of the body to 
properly transport and use oxygen. Examples: Acetonitrile, 
Carbon Monoxide, Cyanides, Cyanogen, Hydrogen Sulfide.

 ` Mild effects: dizziness, weakness, headache, nausea, 
and fatigue

 ` severe effects: neurological effects, coma, and death

Cholinergics: cause an over-stimulation of nerve cells 
that result in a wide range of mild to life-threatening effects 
depending on exposure. This is the same mechanism used 
by chemical warfare nerve agents like sarin which was used 
in the Tokyo subway terrorist incident. Examples include 
pesticides e.g., Parathion, Malathion. 

 ` Mild effects: runny nose, reduced pupil size, shortness 
of breath, feeling of tightness in chest

 ` Moderate effects: Excessive salivation, sweating, 
nausea, vomiting, abdominal cramps, muscle twitching, 
involuntary defecation and urination, and confusion

 ` severe effects: seizures, paralysis, coma, and respiratory 
arrest leading to death

Other systemic poisons: 
 ` Arsine is a toxic gas that destroys red blood cells and can 

result in kidney failure
 ` some TIcs could be used to contaminate the drinking 

water supply and cause immediate illness (Arsenic, 
Mercury, Sodium Cyanide, and Thallium Sulfate) 

This deployment health guide provides 
information that can help reduce risk 
of injury or disease during cONUs/ 
OcONUs military missions involving a 
hazardous or Toxic Industrial chemical 
(TIC) release. This guide addresses a 
variety of audiences but is primarily aimed 
at preventive medicine (PVNTMED) assets 
who have key responsibilities to help 
ensure the health and safety of a unit. 
Additional guidance for PVNTMED assets 
may be found in the resources listed on the 
back of this guide. In addition, UsAPHc 
subject matter experts including industrial 
hygienists, environmental scientists, 
engineers, risk assessors, and physicians 
are available to address specific questions.
 

Overview
TIcs are common, commercially produced 
chemicals that pose a risk of severe and 
immediate (acute) adverse health effects 
from a single short term exposure event. 
The degree of risk depends on the severity 
of effects and the probability that the TIc 
may be obtained and released in large 
quantities. The primary event of concern 
is a TIc used as a weapon, though TIc 
release due to an industrial accident or  
a natural disaster could also result in a 
health concern.

For more information:

 ` DOD Instruction (DoDI ) 6490.03 - Deployment Health

 ` USAPHC Technical Guide 273 Diagnosis and Treatment of 
Diseases of Tactical Importance to U.s Central Command, 
Part 4 Toxic Industrial Chemicals 

 ` USAPHC Technical Guide 244 Medical CBRN (NBC) 
Battlebook 

 ` Prioritizing Industrial Chemical Hazards; JTEH, part A, 
68:857-876, 2005, Hauschild V.D., Bratt G.M. 

 ` USAPHC Technical Guide 230 Chemical Exposure 
Guidelines for Deployed Military Personnel 

 ` Emergency Response Guidebook (for evacuation distances) 
http://www.phmsa.dot.gov/hazmat/library/erg

 ` NIOSH Pocket Guide to Chemical Hazards (chemical-
specific info including guidance on civilian PPE levels); 
http://www.cdc.gov/niosh/npg/ 
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available water. However, the majority of incidents involving 
TIcs will not require substantial, if any, decon since most 
TIcs of concern are very volatile and will dissipate or degrade 
in seconds to minutes (<1 hour). Factors affecting the level 
or need for decon include: type of chemical (e.g., high vapor 
pressure/volatile chemical gases/liquids versus low volatility 
liquids or solids); form of release (e.g., vapor versus liquid); 
weather conditions (cold versus hot temperatures, wind and 
rain, etc.).

 `Personnel, materiel, or human remains exposed to TIc 
vapors normally do not require decon because vapors 
will dissipate rapidly on their own, usually seconds to 
minutes. However, if heavy or prolonged vapor exposures 
occur, some vapors may be trapped in clothing extending 
the presence of the hazard (e.g., hours). Remove 
external clothing to mitigate these immediate post event 
hazards.

 `Immediate decon of liquid TIc is more critical on 
living persons – this should occur prior to any medical 
treatment. surface decon may be necessary if there is 
TIc liquid residue on items or remains and if they must be 
handled within minutes to a few hours of contamination.

 `If ambient temperatures are cold or a very large amount 
of liquid is released, avoid the short-term cross-
contamination hazard by avoiding items and areas during 
a weathering (“airing”) period of several hours or perform 
active decon.

 `Water or soap and water are generally effective means to 
decon liquid TIc residue, but not appropriate for all TIcs. 
Prior to using water or other decon solution, ensure the 
TIc is not reactive with the solution.

 `Weathering is often a safe means of decon for large 
areas or equipment that does not require immediate use 
(within hours).

Documentation
DoD policy requires that exposures to hazardous substances 
by military personnel be documented and archived. Specific 
exposure incidents are to be recorded in the Defense 
Occupational Environmental Health Readiness System 
(DOEHRS- Incident Reporting (IR) Module [https://doehrs-
ih.csd.disa.mil/Doehrs]. The UsAPHc can assist with this 
documentation process.

Specific types of information that will need to be documented 
in the DOEHrs-Ir include:
 `Unit name and rosters of involved personnel
 `summary of incident and any medical treatment provided
 `Protective equipment used/effectiveness
 `Field sampling results (exposure level information)
 `Health risk communication materials used

For other data archival guidance, TIc and Incident factsheets, 
and regulations visit: the Military Exposure Surveillance 
Library  
[https://mesl.apgea.army.mil/mesl/healthsummary.jsp].

The USAPHC Environmental Medicine Program (EMP) 
can help address military health care personnel and patients 
with concerns regarding possible health effects associated 
with chemical exposures. contact them at:  
UsAPHc-EMP@amedd.army.mil or 410.436.2714.

are wearing protection. Some military units (CBRN and certain 
PVNTMED detachments) have such commercial equipment. 
However, such equipment can only be used for a few TICs 
and even for those there are many limitations. Thus, proper 
training regarding such equipment is essential. Do not attempt to 
interpret results from such equipment without understanding use 
and calibration - and especially the equipment limitations. These 
include: the possibility of false positives; false negatives (high 
detection levels may still produce health effects); low confidence 
in detected levels (some equipment results are reported with 
+/- 25% confidence); interference from other chemicals, matrix, 
or temperature; and impacts of vapor pressures and form of 
release (e.g., vapor versus liquid); and weather conditions (cold 
versus hot temperatures, wind and rain, etc.).

Protection
When tasked to respond to a TIC release, the unit PVNTMED 
should determine appropriate personal protective equipment 
(PPE) and or other protective measures. Military protective 
equipment [Mission Oriented Protective Posture (MOPP) Gear, 
JLIST] is not specifically designed for TICs. However, limited 
use to minimize risk if commercial PPE is not available and 
when some mitigation of moderate or higher risk is anticipated. 
Use of such equipment however, incurs its own set of risks and 
would also require personnel to be monitored in respiratory 
and medical surveillance programs. Other countermeasures 
such as avoidance or minimizing exposure duration should be 
considered. The M40 mask offers limited protection from certain 
TIc vapors and should only be used as an emergency measure 
such as evacuations, not for deliberate or prolonged response 
activities. TIC vapors generally do not present a significant skin 
hazard. However, longer-term exposure to vapors or contact 
with liquid or droplets could result in irritation and skin burns. 
In forward-deployed settings, MOPP gear may minimize some 
TIc hazards. For anticipated long-term vapor or liquid TIc 
exposures, use of levels A-D of commercial PPE (generally 
required for CONUS settings) should be evaluated. When 
required to enter a release area of unknown TIc concentrations, 
it is best to wear commercial Level A PPE. This includes a 
positive pressure self-contained breathing apparatus, a fully 
encapsulated chemical-resistant suit, and chemical-resistant 
inner and outer gloves. MOPP gear does not equal a fully 
encapsulated chemical resistant suit; however, it may provide 
some limited protection for brief exposures. Lower levels of 
commercial PPE (Levels B and lower) may be used once levels 
and exposure routes have been evaluated and determined not to 
require Level A.

Medical Treatment
 `As a general rule, after being removed from exposure, limit 

exertion of all exposed personnel and monitor for acute 
signs and symptoms for at least several hours 

 `Some TICs (such as acid gases) may require longer 
observation due to delayed effects (See Table for details).

 `Most TIc exposures will be treated symptomatically – only a 
few have specific antidotes: e.g., cholinergenics (like those 
used for nerve agents), cyanides, arsine or arsenic. See 
Table; for more details see USAPHC TG 273.

Persistence and Decontamination (Decon)
As a general rule, any gross contamination of a liquid TIc or 
unknown substance should be removed from skin as soon 
as possible by removal of clothing and rinsing the skin with 

Coordination and Communication
Prior any operation (CONUS or OCONUS), PVNTMED 
personnel should identify other internal and external 
support as well as command elements that need to be 
coordinated in the event of an intentional or accidental TIc 
release. Key coordination elements may include CBRN 
staff, Personnel, Intelligence Operations, and Medical 
or Surgeon Staff Officers. In CONUS operations, other 
federal, state, and local officials will likely have higher 
authority than military units, and Defense support to civil 
Authorities (DSCA) rules and policies will apply.

Typically, technical assessment and control of TIc hazards 
(such as identifying and quantifying the hazard; determining 
appropriate safety and health procedures and levels of 
personal protection; and necessary decontamination) need 
to be coordinated with CBRN staff. However, assessment 
and documentation of all chemical exposures to military 
personnel is now a DoD requirement and is often a 
PVNTMED responsibility. Therefore, an on-site PVNTMED 
officer should be designated to monitor the situation and 
ensure risk information is communicated to personnel 
and the medical channel. After the event, the PVNTMED 
officer should ensure that the necessary documentation 
is prepared and submitted for DoD archiving (see 
Documentation).

Exposure Scenarios
TIcs of concern are primarily gases or volatile liquids; the 
primary hazard is toxic vapors. TIc exposures can result 
from accidental releases, leaks, explosions or attacks near 
stored chemicals, or intentional releases, including release 
with Improvised Explosive Devices (IEDs). 

Key areas to anticipate TIcs of concern include: industrial 
production and manufacturing facilities; water and waste 
water treatment plants; waste storage facilities; laboratory 
settings; fuel storage areas; and major transportation 
nodes. In OcONUs settings, accidental or incidental 
airborne emissions from industrial facilities have resulted 
in exposures to nearby service members. Personnel may 
be conducting security or other routine duties and do not 
necessarily have equipment to assess or protect against 
such exposures. Typically exposures are short and result 
in temporary symptoms. However in all cases PVNTMED 
should be aware of potential hazard sources and be 
prepared to assist with assessment and documentation.

Health Effects
Effects from exposure to TIcs depend on the type of TIc 
(see TIC categories), the route(s) of exposure, exposure 
concentration, duration and frequency of the exposure, 
and the health condition of the exposed individual. several 
of these factors can be minimized or eliminated through 
proper protective measures. For information regarding 
chemical-specific information, see the references listed on 
back cover.

Detection 
Most military detection equipment was not designed to 
detect TIcs. Many commercially available devices used by 
Hazardous Materials responders are designed specifically 
for TIcs; however, many of these detect presence at 
relatively high levels as commercial responders typically 
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Methane, Propane.
(2) systemic asphyxiants affect the ability of the body to 
properly transport and use oxygen. Examples: Acetonitrile, 
Carbon Monoxide, Cyanides, Cyanogen, Hydrogen Sulfide.

 `Mild effects: dizziness, weakness, headache, nausea, 
and fatigue

 `severe effects: neurological effects, coma, and death

Cholinergics: cause an over-stimulation of nerve cells 
that result in a wide range of mild to life-threatening effects 
depending on exposure. This is the same mechanism used 
by chemical warfare nerve agents like sarin which was used 
in the Tokyo subway terrorist incident. Examples include 
pesticides e.g., Parathion, Malathion. 

 `Mild effects: runny nose, reduced pupil size, shortness 
of breath, feeling of tightness in chest

 `Moderate effects: Excessive salivation, sweating, 
nausea, vomiting, abdominal cramps, muscle twitching, 
involuntary defecation and urination, and confusion

 `severe effects: seizures, paralysis, coma, and respiratory 
arrest leading to death

Other systemic poisons: 
 `Arsine is a toxic gas that destroys red blood cells and can 

result in kidney failure
 `some TIcs could be used to contaminate the drinking 

water supply and cause immediate illness (Arsenic, 
Mercury, Sodium Cyanide, and Thallium Sulfate) 

This deployment health guide provides 
information that can help reduce risk 
of injury or disease during cONUs/ 
OcONUs military missions involving a 
hazardous or Toxic Industrial chemical 
(TIC) release. This guide addresses a 
variety of audiences but is primarily aimed 
at preventive medicine (PVNTMED) assets 
who have key responsibilities to help 
ensure the health and safety of a unit. 
Additional guidance for PVNTMED assets 
may be found in the resources listed on the 
back of this guide. In addition, UsAPHc 
subject matter experts including industrial 
hygienists, environmental scientists, 
engineers, risk assessors, and physicians 
are available to address specific questions.
 

Overview
TIcs are common, commercially produced 
chemicals that pose a risk of severe and 
immediate (acute) adverse health effects 
from a single short term exposure event. 
The degree of risk depends on the severity 
of effects and the probability that the TIc 
may be obtained and released in large 
quantities. The primary event of concern 
is a TIc used as a weapon, though TIc 
release due to an industrial accident or  
a natural disaster could also result in a 
health concern.

For more information:

 `DOD Instruction (DoDI ) 6490.03 - Deployment Health

 `USAPHC Technical Guide 273 Diagnosis and Treatment of 
Diseases of Tactical Importance to U.s Central Command, 
Part 4 Toxic Industrial Chemicals 

 `USAPHC Technical Guide 244 Medical CBRN (NBC) 
Battlebook 

 `Prioritizing Industrial Chemical Hazards; JTEH, part A, 
68:857-876, 2005, Hauschild V.D., Bratt G.M. 

 `USAPHC Technical Guide 230 Chemical Exposure 
Guidelines for Deployed Military Personnel 

 `Emergency Response Guidebook (for evacuation distances) 
http://www.phmsa.dot.gov/hazmat/library/erg

 `NIOSH Pocket Guide to Chemical Hazards (chemical-
specific info including guidance on civilian PPE levels); 
http://www.cdc.gov/niosh/npg/ 
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available water. However, the majority of incidents involving 
TIcs will not require substantial, if any, decon since most 
TIcs of concern are very volatile and will dissipate or degrade 
in seconds to minutes (<1 hour). Factors affecting the level 
or need for decon include: type of chemical (e.g., high vapor 
pressure/volatile chemical gases/liquids versus low volatility 
liquids or solids); form of release (e.g., vapor versus liquid); 
weather conditions (cold versus hot temperatures, wind and 
rain, etc.).

 ` Personnel, materiel, or human remains exposed to TIc 
vapors normally do not require decon because vapors 
will dissipate rapidly on their own, usually seconds to 
minutes. However, if heavy or prolonged vapor exposures 
occur, some vapors may be trapped in clothing extending 
the presence of the hazard (e.g., hours). Remove 
external clothing to mitigate these immediate post event 
hazards.

 ` Immediate decon of liquid TIc is more critical on 
living persons – this should occur prior to any medical 
treatment. surface decon may be necessary if there is 
TIc liquid residue on items or remains and if they must be 
handled within minutes to a few hours of contamination.

 ` If ambient temperatures are cold or a very large amount 
of liquid is released, avoid the short-term cross-
contamination hazard by avoiding items and areas during 
a weathering (“airing”) period of several hours or perform 
active decon.

 ` Water or soap and water are generally effective means to 
decon liquid TIc residue, but not appropriate for all TIcs. 
Prior to using water or other decon solution, ensure the 
TIc is not reactive with the solution.

 ` Weathering is often a safe means of decon for large 
areas or equipment that does not require immediate use 
(within hours).

Documentation
DoD policy requires that exposures to hazardous substances 
by military personnel be documented and archived. Specific 
exposure incidents are to be recorded in the Defense 
Occupational Environmental Health Readiness System 
(DOEHRS- Incident Reporting (IR) Module [https://doehrs-
ih.csd.disa.mil/Doehrs]. The UsAPHc can assist with this 
documentation process.

Specific types of information that will need to be documented 
in the DOEHrs-Ir include:
 ` Unit name and rosters of involved personnel
 ` summary of incident and any medical treatment provided
 ` Protective equipment used/effectiveness
 ` Field sampling results (exposure level information)
 ` Health risk communication materials used

For other data archival guidance, TIc and Incident factsheets, 
and regulations visit: the Military Exposure Surveillance 
Library  
[https://mesl.apgea.army.mil/mesl/healthsummary.jsp].

The USAPHC Environmental Medicine Program (EMP) 
can help address military health care personnel and patients 
with concerns regarding possible health effects associated 
with chemical exposures. contact them at:  
UsAPHc-EMP@amedd.army.mil or 410.436.2714.

are wearing protection. Some military units (CBRN and certain 
PVNTMED detachments) have such commercial equipment. 
However, such equipment can only be used for a few TICs 
and even for those there are many limitations. Thus, proper 
training regarding such equipment is essential. Do not attempt to 
interpret results from such equipment without understanding use 
and calibration - and especially the equipment limitations. These 
include: the possibility of false positives; false negatives (high 
detection levels may still produce health effects); low confidence 
in detected levels (some equipment results are reported with 
+/- 25% confidence); interference from other chemicals, matrix, 
or temperature; and impacts of vapor pressures and form of 
release (e.g., vapor versus liquid); and weather conditions (cold 
versus hot temperatures, wind and rain, etc.).

Protection
When tasked to respond to a TIC release, the unit PVNTMED 
should determine appropriate personal protective equipment 
(PPE) and or other protective measures. Military protective 
equipment [Mission Oriented Protective Posture (MOPP) Gear, 
JLIST] is not specifically designed for TICs. However, limited 
use to minimize risk if commercial PPE is not available and 
when some mitigation of moderate or higher risk is anticipated. 
Use of such equipment however, incurs its own set of risks and 
would also require personnel to be monitored in respiratory 
and medical surveillance programs. Other countermeasures 
such as avoidance or minimizing exposure duration should be 
considered. The M40 mask offers limited protection from certain 
TIc vapors and should only be used as an emergency measure 
such as evacuations, not for deliberate or prolonged response 
activities. TIC vapors generally do not present a significant skin 
hazard. However, longer-term exposure to vapors or contact 
with liquid or droplets could result in irritation and skin burns. 
In forward-deployed settings, MOPP gear may minimize some 
TIc hazards. For anticipated long-term vapor or liquid TIc 
exposures, use of levels A-D of commercial PPE (generally 
required for CONUS settings) should be evaluated. When 
required to enter a release area of unknown TIc concentrations, 
it is best to wear commercial Level A PPE. This includes a 
positive pressure self-contained breathing apparatus, a fully 
encapsulated chemical-resistant suit, and chemical-resistant 
inner and outer gloves. MOPP gear does not equal a fully 
encapsulated chemical resistant suit; however, it may provide 
some limited protection for brief exposures. Lower levels of 
commercial PPE (Levels B and lower) may be used once levels 
and exposure routes have been evaluated and determined not to 
require Level A.

Medical Treatment
 ` As a general rule, after being removed from exposure, limit 

exertion of all exposed personnel and monitor for acute 
signs and symptoms for at least several hours 

 ` Some TICs (such as acid gases) may require longer 
observation due to delayed effects (See Table for details).

 ` Most TIc exposures will be treated symptomatically – only a 
few have specific antidotes: e.g., cholinergenics (like those 
used for nerve agents), cyanides, arsine or arsenic. See 
Table; for more details see USAPHC TG 273.

Persistence and Decontamination (Decon)
As a general rule, any gross contamination of a liquid TIc or 
unknown substance should be removed from skin as soon 
as possible by removal of clothing and rinsing the skin with 

Coordination and Communication
Prior any operation (CONUS or OCONUS), PVNTMED 
personnel should identify other internal and external 
support as well as command elements that need to be 
coordinated in the event of an intentional or accidental TIc 
release. Key coordination elements may include CBRN 
staff, Personnel, Intelligence Operations, and Medical 
or Surgeon Staff Officers. In CONUS operations, other 
federal, state, and local officials will likely have higher 
authority than military units, and Defense support to civil 
Authorities (DSCA) rules and policies will apply.

Typically, technical assessment and control of TIc hazards 
(such as identifying and quantifying the hazard; determining 
appropriate safety and health procedures and levels of 
personal protection; and necessary decontamination) need 
to be coordinated with CBRN staff. However, assessment 
and documentation of all chemical exposures to military 
personnel is now a DoD requirement and is often a 
PVNTMED responsibility. Therefore, an on-site PVNTMED 
officer should be designated to monitor the situation and 
ensure risk information is communicated to personnel 
and the medical channel. After the event, the PVNTMED 
officer should ensure that the necessary documentation 
is prepared and submitted for DoD archiving (see 
Documentation).

Exposure Scenarios
TIcs of concern are primarily gases or volatile liquids; the 
primary hazard is toxic vapors. TIc exposures can result 
from accidental releases, leaks, explosions or attacks near 
stored chemicals, or intentional releases, including release 
with Improvised Explosive Devices (IEDs). 

Key areas to anticipate TIcs of concern include: industrial 
production and manufacturing facilities; water and waste 
water treatment plants; waste storage facilities; laboratory 
settings; fuel storage areas; and major transportation 
nodes. In OcONUs settings, accidental or incidental 
airborne emissions from industrial facilities have resulted 
in exposures to nearby service members. Personnel may 
be conducting security or other routine duties and do not 
necessarily have equipment to assess or protect against 
such exposures. Typically exposures are short and result 
in temporary symptoms. However in all cases PVNTMED 
should be aware of potential hazard sources and be 
prepared to assist with assessment and documentation.

Health Effects
Effects from exposure to TIcs depend on the type of TIc 
(see TIC categories), the route(s) of exposure, exposure 
concentration, duration and frequency of the exposure, 
and the health condition of the exposed individual. several 
of these factors can be minimized or eliminated through 
proper protective measures. For information regarding 
chemical-specific information, see the references listed on 
back cover.

Detection 
Most military detection equipment was not designed to 
detect TIcs. Many commercially available devices used by 
Hazardous Materials responders are designed specifically 
for TIcs; however, many of these detect presence at 
relatively high levels as commercial responders typically 



Table 1. Acute Toxic Airborne Hazards – Example Chemicals1 
Chemical & 
Chemical Abstract 
Service (CAS) #

Acute Hazard 
Categories and Unique 
effects
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> 1.4
[> 3.2] Poor

Minutes (min)-hours (hrs); no decon-
tamination needed (decon)/ can 
weather, or use water if liquid present

Volatile colorless yellow liquid; sharp-acrid 
smell @ 1 ppm herbicide

Acrylonitrile
107-13-1

systemic asphyxiant; Irritant 
gas; corrosive gas/liquid; skin 
burn; systemic poison;  
flammable

< 35
[< 76]

>75
[> 160] Poor Min-hrs; no decon/ weather, water if 

liquid present

Volatile clear-pale yellow liquid; unpleasant 
sweet (peach) smell @ 17 ppm; used in 
plastic/adhesives/ coatings manufacture; 
pharmaceutical

Ammonia
7664-41-7 Irritant gas < 158

[< 110]
>1100
[> 770] Poor Minutes; no decon

colorless gas; sharp urine suffocating odor 
@ 17 ppm; used in pesticides, detergents; 
explosives manufacture

Arsine
7784-42-1

Systemic poison (hemolysis – 
can be delayed hours); kidney 
shutdown; arsenic poisoning

<0.16
[< 0.50]

> 0.50
[> 1.6] Good Min-hrs; reacts w/ water (weather 

instead) 
Colorless gas; garlic like odor @ 0.5 ppm; 
used in electronics industry

Carbon Monoxide
630-08-0 systemic asphyxiant <83

[< 95]
>330

[> 380] Poor Minutes; no decon
colorless odorless gas; from exhausts 
(vehicles, generators); and combustion  
(fireplaces, heaters)

Chlorine
7782-50-5 Irritant gas <2

[<5.8]
>20

[> 58] Good Min-hrs; fumes heavier than air; no 
decon/weather, water if liquid present

Greenish-yellow gas; pungent bleach odor 
@ 3.5 ppm; cleaner/disinfectant in many 
industries; water treat plants; WWI war gas

Formaldehyde
50-00-0 Irritant gas <14

[<17]
>56 
[>69] Poor Hours; weather/water

clear white gas/liquid; pungent suffocating 
odor @ 1 ppm; disinfectant/germocide/fun-
gicide, textile industries; health care  
(tissue fixing)

Hydrogen Cyanide
74-90-8 systemic asphyxiant <7.1

[< 7.8]
>15

[> 17] Good Minutes; no decon/weather, water Colorless, pale white-blue gas/liquid <75F; 
bittersweet almond like odor @1-1 ppm.

Hydrogen Fluoride
7664-39-3

corrosive gas/liquid; Irritant 
gas

<24
[<20]

>44
[> 36] Good Min-hrs

colorless gas/fuming liquid; strong  
irritating odor @ 0.4 ppm; used in 
aluminum and other metal industries;  
insecticide manufacturing

Hydrogen Sulfide
7783-06-4 Irritant gas <27

[< 38]
>50

[> 70] Good Min-hrs; weather, water

Colorless gas; rotten egg odor @ 0.1 ppm 
(but deadens sense of smell); disinfectant; 
lubricant/oil manufacture intermediate for 
Hc 

Nitric Acid
7697-37-2 corrosive gas/liquid < 24

<[62]
>93

[>240] Poor Hrs – days; corrosive to metals and 
other materials; water 

colorless, yellow, or red fuming liquid; 
choking sweet acrid smell @ 1ppm; many 
industries, labs

Parathion
56-38-2 cholinergenic <0.13

[< 1.5]
>0.17
[> 2] Good

Days-wks; can penetrate leather/ 
canvas; attacks plastics/rubber  
coatings; soapy water or dilute 
bleach decon

Pale yellow to brown liquid; odor around 
0.04; insecticide/pesticide

Phosgene
75-44-5

Irritant gas – possible minimal 
effects until pulmonary edema

< 0.3
[<1.2]

>0.75
[> 3.0] Good Minutes; no decon - weather

colorless light yellow gas; musty hay odor 
@0.5 ppm; dye, pesticide, other industries; 
WWI gas

Sulfuric Acid
7664-94-9 corrosive < 2.2

[<8.7]
>40

[>160] Good Hrs – days
clear colorless to brown oil liquid; odorless/
though may produce acrid taste; battery/
dyes/paper/glue industries; volcanic gas

Sulfur Dioxide
7446-09-5

Irritant 

< .76
[<2.0]

>30
[>79] Good 

Min- hrs; no decon/weather
colorless gas; pungent metallic taste @ 
0.4 – 2 ppm; polyurethane coatings, nylon 
manufactureSulfur Trioxide

7446-11-9
<2.7

[< 8.7]
>49

[>160] Marg 

1 Chemical List based on USACHPPM 2003, Technical Report 47-EM-6154-03. 2 For less than 1-hour single exposures - represented by 1-hr Air Military Exposure Guidelines (MEGs), USAPHC TG 230 
(2010): Negligible effects are below the Marginal MEG below which few if any persons will have very mild temporary effects; Marginal effects are operationally relevant as enough personnel are anticipated 
to have some noticeable effects that begin to affect capabilities; critical MEG is threshold above which more personnel begin to have effects that degrade abilities and may require medical treatment; 3 
Edgewood Chemical Biological Center (ECBC) TR-093-2000; 4 Based on Hazardous Substance Databank (HSDB) website, accessed May 2007. a parts per million; b milligrams per meter3
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Service (CAS) #
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Critical health 
effects1
ppm a

[mg/m3 ] b

Mask 
for 

escape

LEL
10% 

lower 
explosive 

limit3

Persistence in 
environment; 
decon info3

Description, Odor Threshold  
and Uses/Sources3

Methane
74-82-8

Explosive/Flammable; 
simple asphyxiant

 [<3,000]

More important 
is LEL 

[>130,000]

More important 
is LEL 

na

2100 ppm 
Minute-hours

Colorless gas; slight odor @ 200ppm; main 
fuel - constituent of natural gas (about 85%), 
chemical intermediate; production of methanol

Propane
74-98-6

Explosive/Flammable; 
simple asphyxiant

[<31,000]
More important 
is LEL 

[>60,000]
More important 
is LEL 

na

>5% Minute-hours

colorless gas, odorless – though foul  
smelling additive often for fuel use; component 
of liquid petroleum gas for commercial usage; 
refrigerant in chemical refining and gas  
processing operations; fuel in welding and  
cutting operations

Toluene
108-88-3

Explosive/Flammable

<1,190
[<4,500]

>4,511
[>17,000]

na >5%

Minute-hours

colorless liquid; sweet, pungent, benzene-like 
odor @ 2.14 ppm; used in manufacture of 
benzene, explosives, dyes, and many other 
organic compounds; solvent for paints, lac-
quers, gums, resins, as gasoline additive; etc.

 1 Chemical List based on USACHPPM 2003, Technical Report 47-EM-6154-03; 2 For less than 1 hour single exposures- represented by 1 hr Air Military Exposure Guidelines (MEGs), USAPHC TG 230 
(2010): Negligible effects are below the Marginal MEG below which few if any persons will have very mild temporary effects; Marginal effects are operationally relevant as enough personnel are anticipated to 
have some noticeable effects that begin to affect capabilities; critical MEG is threshold above which more personnel begin to have effects that degrade abilities and may require medical treatment; 3 Based 
on Hazardous Substance Databank (HSBD) website, accessed May 2007 

 
Table 3. Acute Ingestion Hazards – Example Chemicals 1

Chemical and 
Chemical Abstract 
Service  
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Acute Hazard 
Categories and 
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Critical 
health 
effects
(mg/L)
= ppm

Reverse osmosis 
removal efficiency4 Description, Odor/Taste Threshold  

and Uses/Sources5

Arsenic
7440-38-2 systemic poison <0.02 2 >0.3 3 69% - 99% 8 

silver/gray/yellow or white solid, odorless and virtually tasteless; used in 
metal and semiconductor manufacturing; as wood preservative, and certain 
insecticides/herbicides.

Hydrogen Cyanide
74-90-8

systemic poison <0.002 2 >0.006 3 <25%
colorless or pale blue liquid or gas with a faint bitter almond-like odor; used 
as a fumigant and rodenticide; primarily used in production of substances, 
such as chelating agents and sodium/potassium cyanide, etc.

Mercury compounds 
(e.g., mercuric chloride
7487-94-7)

systemic poison <0.014 6 >0.042 7 33-78%
silver-white, heavy, mobile, liquid metal; odorless; component of batteries, 
industrial and control instruments, amalgams (e.g., for dental preparations); 
manufacture wire and switching devices; insecticide and agricultural uses

Sodium 
Fluoroacetate 
62-74-8

systemic poison <0.00093 6 > 0.0028 7 98-99%
colorless to white powder; liquid above 95°F; odorless; used as a  
rodenticide 

1 Chemical List based on USACHPPM 2003, Technical Report 47-EM-6154-03; 2 Values based on USAPHC TG 230 (2010): 15L/day 14 day Water MEGs; 3 Values based on USAPHC TG 230: 5L/day 7 day 
Water MEGs; 4 USAPHC TB MED 577: Sanitary Control and Surveillance of Field Water Supplies; 5Hazardous Substance Databank (HSDB) website, accessed May 2007; 6 Values based on USAPHC TG 
230: 15 L/day 1 year Water MEG Values; 7 Values based on USAPHC TG 230: 5L/day 1 year Water MEG values; 8 Arsenic (+5) Salts: 99%, Arsenic (+3) Salts: <69%ww



Table 1. Acute Toxic Airborne Hazards – Example Chemicals1 
Chemical & 
Chemical Abstract 
Service (CAS) #

Acute Hazard 
Categories and Unique 
effects

Negligible 
health 
effects2
ppm a
[mg/m3 ] b

Critical
health effects2

ppm a
[mg/m3 ] b

Mask 
(filter)
for 
escape3

Persistence in  
air/environment; 
decon info4

Description, Odor Threshold  
and Uses/Sources4

Acrolein 
107-02-8 Irritant < 0.1

[< 0.23]
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> 1.4
[> 3.2] Poor

Minutes (min)-hours (hrs); no decon-
tamination needed (decon)/ can 
weather, or use water if liquid present

Volatile colorless yellow liquid; sharp-acrid 
smell @ 1 ppm herbicide

Acrylonitrile
107-13-1

systemic asphyxiant; Irritant 
gas; corrosive gas/liquid; skin 
burn; systemic poison;  
flammable

< 35
[< 76]

>75
[> 160] Poor Min-hrs; no decon/ weather, water if 

liquid present

Volatile clear-pale yellow liquid; unpleasant 
sweet (peach) smell @ 17 ppm; used in 
plastic/adhesives/ coatings manufacture; 
pharmaceutical

Ammonia
7664-41-7 Irritant gas < 158

[< 110]
>1100
[> 770] Poor Minutes; no decon

colorless gas; sharp urine suffocating odor 
@ 17 ppm; used in pesticides, detergents; 
explosives manufacture

Arsine
7784-42-1

Systemic poison (hemolysis – 
can be delayed hours); kidney 
shutdown; arsenic poisoning

<0.16
[< 0.50]

> 0.50
[> 1.6] Good Min-hrs; reacts w/ water (weather 

instead) 
Colorless gas; garlic like odor @ 0.5 ppm; 
used in electronics industry

Carbon Monoxide
630-08-0 systemic asphyxiant <83

[< 95]
>330

[> 380] Poor Minutes; no decon
colorless odorless gas; from exhausts 
(vehicles, generators); and combustion  
(fireplaces, heaters)

Chlorine
7782-50-5 Irritant gas <2

[<5.8]
>20

[> 58] Good Min-hrs; fumes heavier than air; no 
decon/weather, water if liquid present

Greenish-yellow gas; pungent bleach odor 
@ 3.5 ppm; cleaner/disinfectant in many 
industries; water treat plants; WWI war gas

Formaldehyde
50-00-0 Irritant gas <14

[<17]
>56 
[>69] Poor Hours; weather/water

clear white gas/liquid; pungent suffocating 
odor @ 1 ppm; disinfectant/germocide/fun-
gicide, textile industries; health care  
(tissue fixing)

Hydrogen Cyanide
74-90-8 systemic asphyxiant <7.1

[< 7.8]
>15

[> 17] Good Minutes; no decon/weather, water Colorless, pale white-blue gas/liquid <75F; 
bittersweet almond like odor @1-1 ppm.

Hydrogen Fluoride
7664-39-3

corrosive gas/liquid; Irritant 
gas

<24
[<20]

>44
[> 36] Good Min-hrs

colorless gas/fuming liquid; strong  
irritating odor @ 0.4 ppm; used in 
aluminum and other metal industries;  
insecticide manufacturing

Hydrogen Sulfide
7783-06-4 Irritant gas <27

[< 38]
>50

[> 70] Good Min-hrs; weather, water

Colorless gas; rotten egg odor @ 0.1 ppm 
(but deadens sense of smell); disinfectant; 
lubricant/oil manufacture intermediate for 
Hc 

Nitric Acid
7697-37-2 corrosive gas/liquid < 24

<[62]
>93

[>240] Poor Hrs – days; corrosive to metals and 
other materials; water 

colorless, yellow, or red fuming liquid; 
choking sweet acrid smell @ 1ppm; many 
industries, labs

Parathion
56-38-2 cholinergenic <0.13

[< 1.5]
>0.17
[> 2] Good

Days-wks; can penetrate leather/ 
canvas; attacks plastics/rubber  
coatings; soapy water or dilute 
bleach decon

Pale yellow to brown liquid; odor around 
0.04; insecticide/pesticide

Phosgene
75-44-5

Irritant gas – possible minimal 
effects until pulmonary edema

< 0.3
[<1.2]

>0.75
[> 3.0] Good Minutes; no decon - weather

colorless light yellow gas; musty hay odor 
@0.5 ppm; dye, pesticide, other industries; 
WWI gas

Sulfuric Acid
7664-94-9 corrosive < 2.2

[<8.7]
>40

[>160] Good Hrs – days
clear colorless to brown oil liquid; odorless/
though may produce acrid taste; battery/
dyes/paper/glue industries; volcanic gas

Sulfur Dioxide
7446-09-5

Irritant 

< .76
[<2.0]

>30
[>79] Good 

Min- hrs; no decon/weather
colorless gas; pungent metallic taste @ 
0.4 – 2 ppm; polyurethane coatings, nylon 
manufactureSulfur Trioxide

7446-11-9
<2.7

[< 8.7]
>49

[>160] Marg 

1 Chemical List based on USACHPPM 2003, Technical Report 47-EM-6154-03. 2 For less than 1-hour single exposures - represented by 1-hr Air Military Exposure Guidelines (MEGs), USAPHC TG 230 
(2010): Negligible effects are below the Marginal MEG below which few if any persons will have very mild temporary effects; Marginal effects are operationally relevant as enough personnel are anticipated 
to have some noticeable effects that begin to affect capabilities; critical MEG is threshold above which more personnel begin to have effects that degrade abilities and may require medical treatment; 3 
Edgewood Chemical Biological Center (ECBC) TR-093-2000; 4 Based on Hazardous Substance Databank (HSDB) website, accessed May 2007. a parts per million; b milligrams per meter3
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Critical health 
effects1
ppm a

[mg/m3 ] b

Mask 
for 

escape

LEL
10% 

lower 
explosive 

limit3

Persistence in 
environment; 
decon info3

Description, Odor Threshold  
and Uses/Sources3

Methane
74-82-8

Explosive/Flammable; 
simple asphyxiant

 [<3,000]

More important 
is LEL 

[>130,000]

More important 
is LEL 

na

2100 ppm 
Minute-hours

Colorless gas; slight odor @ 200ppm; main 
fuel - constituent of natural gas (about 85%), 
chemical intermediate; production of methanol

Propane
74-98-6

Explosive/Flammable; 
simple asphyxiant

[<31,000]
More important 
is LEL 

[>60,000]
More important 
is LEL 

na

>5% Minute-hours

colorless gas, odorless – though foul  
smelling additive often for fuel use; component 
of liquid petroleum gas for commercial usage; 
refrigerant in chemical refining and gas  
processing operations; fuel in welding and  
cutting operations

Toluene
108-88-3

Explosive/Flammable

<1,190
[<4,500]

>4,511
[>17,000]

na >5%

Minute-hours

colorless liquid; sweet, pungent, benzene-like 
odor @ 2.14 ppm; used in manufacture of 
benzene, explosives, dyes, and many other 
organic compounds; solvent for paints, lac-
quers, gums, resins, as gasoline additive; etc.

 1 Chemical List based on USACHPPM 2003, Technical Report 47-EM-6154-03; 2 For less than 1 hour single exposures- represented by 1 hr Air Military Exposure Guidelines (MEGs), USAPHC TG 230 
(2010): Negligible effects are below the Marginal MEG below which few if any persons will have very mild temporary effects; Marginal effects are operationally relevant as enough personnel are anticipated to 
have some noticeable effects that begin to affect capabilities; critical MEG is threshold above which more personnel begin to have effects that degrade abilities and may require medical treatment; 3 Based 
on Hazardous Substance Databank (HSBD) website, accessed May 2007 
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Critical 
health 
effects
(mg/L)
= ppm

Reverse osmosis 
removal efficiency4 Description, Odor/Taste Threshold  

and Uses/Sources5

Arsenic
7440-38-2 systemic poison <0.02 2 >0.3 3 69% - 99% 8 

silver/gray/yellow or white solid, odorless and virtually tasteless; used in 
metal and semiconductor manufacturing; as wood preservative, and certain 
insecticides/herbicides.

Hydrogen Cyanide
74-90-8

systemic poison <0.002 2 >0.006 3 <25%
colorless or pale blue liquid or gas with a faint bitter almond-like odor; used 
as a fumigant and rodenticide; primarily used in production of substances, 
such as chelating agents and sodium/potassium cyanide, etc.

Mercury compounds 
(e.g., mercuric chloride
7487-94-7)

systemic poison <0.014 6 >0.042 7 33-78%
silver-white, heavy, mobile, liquid metal; odorless; component of batteries, 
industrial and control instruments, amalgams (e.g., for dental preparations); 
manufacture wire and switching devices; insecticide and agricultural uses

Sodium 
Fluoroacetate 
62-74-8

systemic poison <0.00093 6 > 0.0028 7 98-99%
colorless to white powder; liquid above 95°F; odorless; used as a  
rodenticide 

1 Chemical List based on USACHPPM 2003, Technical Report 47-EM-6154-03; 2 Values based on USAPHC TG 230 (2010): 15L/day 14 day Water MEGs; 3 Values based on USAPHC TG 230: 5L/day 7 day 
Water MEGs; 4 USAPHC TB MED 577: Sanitary Control and Surveillance of Field Water Supplies; 5Hazardous Substance Databank (HSDB) website, accessed May 2007; 6 Values based on USAPHC TG 
230: 15 L/day 1 year Water MEG Values; 7 Values based on USAPHC TG 230: 5L/day 1 year Water MEG values; 8 Arsenic (+5) Salts: 99%, Arsenic (+3) Salts: <69%ww


