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PROGRAM TITLE: CSEPP Chemical Awareness

REV.: 001

TIME: 7 hours DATE:

OVERALL AND ENABLING LEARNING OBJECTIVES:

0.0.: Upon completion of thistraining program, the trainee will be able to describe

the types of chemica warfare agents and munitions stored in your vicinity,
the major emergency planning steps that can be taken to protect the public in
the event of achemical accident, and

how to avoid exposure to chemical warfare agents.

E.O.: Thetraineewill be ableto describe or identify

the types of chemical warfare agents stored in your vicinity,

what the nerve and blister agents are and what they look like,

the types of munitionsin your vicinity and the potential for an off-post
release,

the types of potential chemical accidents and associated hazards,

the effects of weather on the movement of agent vapor following an
accidental release,

how terrain factors influence the movement of agent vapor following an
accidental release,

the major emergency planning steps to protect individuals in the event of a
chemica warfare agent accident,

the main ways the public can avoid exposure to achemical warfare agent in
the event of an accidental release off-post, and

the specific signs and symptoms of nerve and sulfur mustard agent
exposure.

TRAINEE PREPARATION:

N/A
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PRESENTATION METHOD:

Lecture, guided discussion

EVALUATION:

Fina Quiz
Course Evaluation

INSTRUCTIONAL AIDS:

Computer

Projector

CD-ROM with Slide Presentation
Instructor’ s guide

Flipchart, paper, markers

Study Guides

Pencils

Highlighters
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CONTENTS INSTRUCTOR
NOTES
CHAPTER 1. INTRODUCTION Display Sides#1

A. Introduce yourself and welcome participants to the
CSEPP Chemica Awareness Training Program.
Paper copies of each
glide used in this
program are included at
the end of this lesson
plan in Appendix A.

B. The purpose of this chemical awarenesstrainingisto | Display Side#2
familiarize you with the chemical warfare agent
stockpile and its components, the Chemica Stockpile
Disposal Program, and the Chemical Stockpile
Emergency Preparedness Program (CSEPP). Also,
the course will prepare you to recognize chemical
warfare agent characteritics, signs and symptoms of
agent exposure, and how to avoid exposure to
chemical warfare agents.

C. Thiscourseisdesigned for those personsinvolved in | Display Side #3
emergency preparedness related to a chemica warfare
agent accident.

D. Introduce the principal instructors.

E. Ask the participants to introduce themselvesif they are
not already acquainted and state their reason for
interest in the program.
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. Describe the course schedule

when the class will mest;

the meal options and time;

when there will be breaks, etc,;

locations of telephones, fire exits, bathrooms, and
drinking fountains,

explain any building rules, if any; and

designated smoking areas.

Review the schedule for the
CSEPP Chemical Awareness
training program. The
instructor isresponsible for
deciding the appropriate place
and time period for a break or
breaks. Ask participants not
to smoke in class

. Ingtructiona Objectives

1. Attheend of thistraining program you should be

ableto describe

» thetypesof chemica warfare agents and
munitions stored in your vicinity,

» themagor emergency planning steps that can be
taken to protect the public in the event of a
chemical accident, and

* how to avoid exposure to chemical warfare
agents.

Instructional objectivesare
listed in the Study Guide.
They are sated in action
terms, they arethingsthe
traineeswill be ableto do at
the end of the course. You
should review the objectives
with the trainees before you
begin each section so that the
trainees will know what will
be expected of them at the end
of the section.

Display Side #4
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2. Inorder to master the three terminal learning Display Side#5
objectives, you must be able to describe or identify
» thetypesof chemical warfare agents stored in
your vicinity,

* what the nerve and blister agents are and what
they look like,

» thetypesof munitionsin your vicinity and the
potential for an off-post release,

» thetypesof potential chemical accidents and
associated hazards,

» the effects of weather on the movement of
agent vapor following an accidental release,

* how terrain factors influence the movement of | Display Side #6
agent vapor following an accidental release,

» themajor emergency planning steps to protect
individualsin the event of achemical warfare
agent accident,

» themain waysthe public can avoid exposure to
achemical warfare agent in the event of an
accidenta release off-post, and

» the specific signs and symptoms of nerve and
sulfur mustard agent exposure.

H. Evaluation

At the end of the class (or study guideif you are using
the self-study mode), thereis aquiz concerning al the
materia in the key chapters.
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"CHAPTER 2. U.S. CHEMICAL STOCKPILE

Display Side #/

A. Introduction

At the end of this section, you will be ableto

* Describethe types of chemical warfare agents
stored in your vicinity

» Describe what the nerve and blister agents are
and what they look like

Display Side #8

B. U.S. Chemica Stockpile

1. TheArmy currently has thousands of tons of

stored chemicals that were designed and produced
for the sole purpose of warfare. This stored
materia isreferred to as the “chemical stockpile.”

Display Side #9

. The chemica stockpileis stored at eight locations

in the continental United States. This table shows
an inventory of the type of agent(s) stored by
location. Although the number of installationsis
small, when the surrounding communities

(39 counties) are included, the planning impact is
considerably larger. Two installations (Umatilla,
Oregon, and Newport, Indiana) aso involve parts
of two statesin their emergency preparedness
zones. In addition to those installations shown
here, there is another installation, Johnston Atoll
Chemical Agent Disposal Fecility (JACADS) in the
Pacific Ocean approximately 825 miles (1300
kilometers) from Honolulu, Hawaii.

Display Side #10 and #11

Have Sudentsturn to Table 1
on page 6 in Student Guide.

3.

The percentage of the stockpile varies from
location to location.

Display Side #12
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4. The Army began incineration of the Deseret
Chemical Depot stockpile located at Tooele, Utah,
in August 1996. Asof August 1999,
approximately 22.7% of the chemical stockpile
stored at Deseret had been successfully destroyed.

Display Side #13

C. How Are Chemical Agents Stored?

1. Storage Containers

The chemical warfare agents are stored in severa
configurations including rockets, cartridges,
projectiles, mines, one-ton containers, bombs, and
aeria spray tanks. Thistable shows the types of
containers being used at the variousinstallations.

Display Side #14

Have Sudentsturn to Table 2
on page 7 in Sudy Guide.

2. Storage Facilities

a. Thechemical warfare agents are currently
stored in
» concreteigloos,
» meta storage buildings, or
» outdoor storage yards.

b. Chemica warfare agents and munitions are
stored in restricted access areas set aside
especidly for these agents. The entire areais
surrounded by security fences and equipped
with appropriate security devices.

Display Side #15
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c. Chemica munitions containing explosives Display Side #16
must be stored in concrete structures called
“igloos.” Theseigloos have 2 ft of earth
covering all sides except their front walls
(which are made of reinforced concrete). This
earth cover is designed to reduce the spread of
fragments and fire in the unlikely event of an
accident within theigloo.

d. An exception to this storage practiceis at Display Side #17
Deseret Chemical Depot where aeria spray
tanks are stored in metal structures. These
tanks have small amounts of explosive devices
stored in a container attached to the outside of
the metal shipping and storage container.

e. Bulk containers of agent without explosives are | Display Side #18
also stored in metal storage buildings. Bulk
containers of VX nerve agent and HD blister
agent are stored in such buildings at Newport
Chemical Depot and Umatilla Chemical Depot,
respectively.

f. Bulk containers of blister agents may be stored | Display Side #19
in outdoor storage yards surrounded by a
security fence. Pine Bluff Chemical Activity,
the Edgewood Chemical Activity, and Deseret
Chemical Depot has bulk H and HD stored
outside. Deseret Chemical Depot also has
guantities of Lewisite stored outside.

D. Agents Characteristics Display Side #20
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The types of chemicals stored include nerve agents Display Side #21
(VX, GB, and GA) and blister agents (H, HD, HT,
andL). GA and L are stored only at Deseret Chemical
Depot.

1. NerveAgents Display Side #22

a. Toxic chemica warfare agentsthat are
classified as “nerve agents’ are so called
because they are capable of attacking the
body’ s nervous system.

b. Nerve agents are organophosphates, as are
certain agricultura insecticides, such as
malathion and parathion. Theterm
“organophosphate” isthe scientific
classification that describes compounds
containing carbon and phosphorus that inhibit
cholinesterase, a naturally occurring enzyme
that isimportant to normal nervous system
function. Nerve agents are much more potent
organophosphates than agricultural
insecticides.

c. Specific Names Display Side #23

While the term “ nerve agent” refers generdly to
aparticular form of chemical warfare agents,
gpecific common and chemical names are
associated with thisgroup. The Army’s
inventory of chemicalsincludes avariety of
nerve agents.
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There are some technical differences relating to
physical properties for the agents listed above.
However, when the term “nerve agents’ is
used in this course, it refersto all of the agents
(VX, GB, GA) unless an agent is specifically
mentioned.

. Physical Properties

In their normal state, nerve agents are liquids.
If they are heated, these liquids become volatile
and generate vapors. If agent is spilled from a
container, the greatest potential downwind
hazard is nerve agent vapor. In an explosion
or fire, nerve agent can be released as an
aerosol and asavapor. Oncein avapor or
aerosol form and mixed with the outside air,
the nerve agent is able to move off-post from
the storage location.

All nerve agents currently stored in the
chemical stockpilearein liquid form. Itisnot
expected that you, or anyone off the
installation, will ever comeinto contact with
liquid agents. The most distinguishable factors
among the three specific nerve agents (V X,
GB, and GA) are physical consistency and
color.

Display Side #24

10
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Liquid agent VX isthicker in consistency than
GB or GA. Liquidagent VX isanaily liquid
that resembles light weight oil in consistency
and usually in appearance—a pale amber color.
In pure form it is colorless, odorless, and
tasteless. VX is persistent and was “designed”
to cling to whatever it happened to splatter on.
VX persistence is weather-dependent. At 99°F
(37.2°C), 90% of a VX droplet will evaporate
in approximately 24 hours; at 50°F (10°C),

45 days must pass before 90% of aV X droplet
would evaporate.

Display Side #25

It its pure form liquid GB is colorless, whereas
liquid GA may be paleto dark amber. Liquid
GB isusualy watery and gives off almost no
odor. GB volatilizes at alower temperature
than VX and evaporates more rapidly than VX
but less rapidly than water.

Display Side #26

2. Blister (Vesicant) Agents

Vesicants are poisons that destroy individua cells
in target tissues. The most noticeable effect that
these agents have are the “vesicles,” or blisters,
they cause. For thisreason, these types of agents
are also referred to as “ blister agents.” Since most
people are familiar with the lay term, this study
guide uses the term “blister” to describe this
category of chemical warfare agents.

Display Side #27

11
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a. Specific Names Display Side #28

While the term “blister agent” refersto a
particular action of chemical warfare agents,
there are specific common names and
abbreviations that are associated with this
group. The Army’sinventory of chemicals
includes two types of blister agents: sulfur
mustard and Lewisite.

Although the Lewisite agent isin the blister
agent family, thereis very little of this chemical
remaining and it isall stored at Deseret
Chemical Depot.

b. Physical Properties

Early concoctions of blister agents were Display Side #29
recognized by adistinctive odor—a mustard-
garlic smell. Hence, “mustard” was an
obvious nickname that soon became an official
designation.

In their normal state, blister agents are either
solidsor liquids. Agent HD solidifiesat a
temperature of 55° to 59°F (13° to 15°C). As
the temperature of these liquidsincreases, they
become volatile and generate vapors. They are
oily liquids that burn well, onceignited. Inits
liquid form, the blister agent is pale amber
brown. When vaporized, the gasis colorless.

12
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Lewisite may be an amber to brown liquid;
however, it is colorlesswhen pure. Itis
approximately 10 times more volatile than H,
HD, or HT, and often has an irritating, fruity
or geranium-like odor. Thereislittle odor
when the compound is pure. It ispersistent in
the environment and is much more dangerous
asliquid than asvapor. Liquid Lewisite will
cause severe burns of the eyes and skin.
Breathing Lewisite vapors can damage the
eyes, skin, and respiratory tract.

Display Side #30

13
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“CHAPTER 3. STOCKPILE COMPONENTS AND THREAT | Display Side #31
A. Introduction
5. Attheend of thissection, you will be ableto Display Side #32

» Describe the types of munitions stored in your
vicinity and the potential for an off-post release

2. Thedifferent components of the chemical Display Side #33
stockpile, described below, are characterized by
form of munitions, type of agent, packaging and
storage requirements, maintenance requirements,
and potentia threat of accidental release.

B. Typesof Munitions

The chemical munitions stockpile consists of rockets, | Display Side #34
cartridges, projectiles, and mines. Bulk agent isfound
inalimited quantity of bombs and airborne spray
tanks, and in alarge number of one-ton containers.

C. Rockets

1. All of therocketsin the stockpile are obsolete and | Display Side #35
have been declared hazardous waste. Each rocket
contains approximately 10 pounds of either GB or
VX in an extruded aluminum warhead. The
warhead also includes an explosive charge to burst
it open and afuse to initiate the charge. The solid
propellant for the rocket is contained in a steel
motor that is threaded onto the warhead.

14
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2. Rockets are stored in fiberglass shipping and firing | Display Side #36
containers with aluminum ends. Fifteen shipping
and firing containers are packaged together to form
apallet unit. In storage, rockets are alwaysin
earth-covered igloos and pointed toward the earth-
covered concrete wall intherear. That way, in the
unlikely event of accidenta ignition, the rocket
should not escape the storage structure.

3. Sincetherockets are obsolete, thereis no Display Side #37
scheduled handling or maintenance of them.
Instead, they are checked for leaks on aroutine
basis. Scheduled inspections are made of the
interior of the igloo and inside the shipping and
firing container of the individual rockets. Any
leaks discovered are promptly contained using
approved overpacks.

4. The Army has performed tests to establish what Display Side #38
would happen if one rocket in apallet of fifteen
exploded. Those testsindicated that
2 rockets would explode, spreading their agent
payload, and the other 13 rockets would leak,
forming an agent puddle. Thiswould occur inan
igloo, and tests and modeling have shown that no
off-post liquid agent threat would exist and only a
low concentration of agent vapor would be likely
to pass the installation boundaries. It should be
noted that there has never been afatality associated
with storing and managing the U.S. stockpile of
chemica warfare agents or munitions.

15
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D. Cartridges

1. Cartridges comein two types. Onetypecontains | Display Side#39
approximately 2 to 3 pounds of GB or HD and is
fired from ahowitzer. The other contains
approximately 6 pounds of HD or HT and isfired
from amortar. Both may, on rare occasions, have
all the elements needed to be fired encased in a
fiberboard container. These elementsinclude the
propellant, bursting charge, and afuze. Two
fiberboard containers are packed in awooden box.
The boxes are stored 12 to 36 to a pallet unit.

2. All cartridges are stored in igloos. Normal Display Side #40
mai ntenance includes rewarehousing, handling,
and inspecting for defectsand leaks. If aleak is
detected, it would most probably be in the form of
vapor for GB and liquid for HD and HT. Inany
case, the effects would be confined to the igloo.
The Army has determined that if one cartridge
explodes, no other cartridge in the igloo would
detonate. No cartridge can spontaneously explode.
Some external force such as afire or accident must
occur to cause a cartridge to explode.

16
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E. Projectiles

1. Projectilesare heavy, thick-walled metal shellsof | Display Side#41
one- or two-piece construction that are filled with
chemical warfare agent GB, VX, H, HD, or HT.
Projectiles can be filled with approximately 2 to
14 pounds of achemical warfare agent. A burster
well holding the explosives required to burst the
shell body extends from nose to base of the
projectile. However, in storage, most projectiles
are not fuzed. Instead, the projectile hasametal
plug screwed into itsnose. Also, most projectiles
do not have any burster explosives loaded into the
shell. The propellant charge required to fire the
projectile from a howitzer is shipped, stored, and
issued separately from the projectile.

2. Projectilesare packaged 6 or 8 to a pallet unit Display Side #42
depending on the size of the projectile. Al
projectiles are stored in igloos. Normal
mai ntenance of projectiles includes rewarehousing,
handling, and inspecting for defects and leaks.

3. If aleak isdetected, it would most probably bein | Display Side #43
the form of vapor for GB and aliquid for H, HD,
HT or VX. In any case, the effects would be
confined to theigloo. The Army has determined
that if one projectile somehow explodes, no other
projectilesin the pallet or igloo would detonate.
Projectiles cannot spontaneously explode. Some
externa force such as afire or accident must occur
to cause the projectile to explode.

17
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F. Mines

1. Thereisonly onetype of land minein the chemical | Display Side #44
stockpile. It contains 10.5 pounds of liquid VX.
The mine contains explosives used to burst the
mine open and spread its chemica warfare agent
payload. Three minesare packed in a16-galon,
waterproof, metal drum.

2. All minesare storedinigloos. Normal
mai ntenance operations include handling and
inspecting for defects and leaks. Leaks, when
found, are primarily detected around the base of
the mine and in the side fuze well.

3. Leaksareeasly detected because they cause Display Side #45
portions of the paint and packing supports to
dissolve. Theliquid and vapors would be
confined to the vapor-proof container.

4. The Army has determined that if a mine explodes,
the other minesin the same drum would also
detonate. Mines cannot spontaneously explode.
Some external force such as afire or accident must
occur to cause amine to explode.

G. Bombs

1. There are three types of bombsin the chemical Display Side #46
stockpile. They contain from 105 to 350 pounds
of GB, depending on the type. Stored bombs do
not contain explosives. The bomb bodies are made
of steel or duminum alloy.

18
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2. Bombsareadl storedinigloos. The aluminum Display Side #47
bomb is packaged individually in a vapor-proof
container. The other two older steel body types are
usually stored one or two to a pallet unit.

3. Norma maintenance operations include Display Side #48
rewarehousing, handling, and inspecting for
defects and leaks. Any leaks would most probably
be vapor seeping from welds on the upper portion
of the bombs.

4. Sincethereare no explosivesinvolved, theworst | Display Side #49
that could happen to abomb isaliquid spill of its
entire contents. This has never happened;
however, if it did, the liquid would be confined to
the storage structure. Vapors are not likely to
reach off-post from such a spill and if weak
concentrations did extend off-post, they would
likely be far too weak to pose a hazard to the
civilian populations.

H. One-Ton Containers

1. One-ton containers are industrial metal containers | Display Side #50
manufactured for the storage of bulk liquids.
There are no explosivesinvolved. All of the bulk
chemical warfare agentsin the stockpile are stored
in ton containers. The capacity ranges from 1500
to 1800 pounds, depending on the particular
chemical warfare agent stored.

19
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2. There aretwo vaveslocated on one end of the Display Side #51
container. Each container has six plugs, three of
which are evenly spaced on the bulkhead at each
end. Thevalvesand plugs are all made of brass or
steel.

3. Ton containers are stored either in igloos, metal
buildings, or in outside storage yards, depending
on the chemica warfare agent and location.

4. Normal maintenance operationsinclude painting of | Display Side #52
the containers stored outside, and replacing all
brass valves and plugs with specia stainless steel
ones. Inspection for defects and leaks is also
performed regularly.

5. If aleak isdetected, it would likely be from the
plugsor valves. Any liquid released would be
confined in the storage area.

. Spray Tanks

1. Spray tanks contain 1365 pounds of liquid VX. Display Side #53
The container is constructed of 1/8-in. stainless
steel. The spray tank is overpacked, oneto alarge
metal, vapor-proof, modified jet engine container.

2. Spray tanks are stored in igloos and metal storage | Display Side #54
buildings. Normal maintenance of spray tanks
includes handling and inspecting for defects and
leaks.

20
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Vapor leaks have never been detected from the
spray tanks, and no liquid leaks have occurred. In
the unlikely event of liquid leaks, it would be
confined in the vapor-proof container.

J. Leaking Chemical Warfare Agent

1.

The Army is prepared to deal with leaking agent
from any of the munitions or storage containers.
Leaking liquid or vapor is controlled and contained
until the leaking item can be disposed of properly.
The leaker is sedled in an approved container as
soon as possible.

. If avapor-proof container isleaking as aresult of a

defective gasket, the gasket isreplaced. If thatis
not possible, the container isreplaced. If no
serviceable containers are available, theitemis
overpacked in alarger vapor-proof container or the
agent contents are transferred to another container.

Display Side #55

3.

Any contamination is promptly neutralized.
Storage structures are sealed and equipped with air
filters during leaker containerization operations.

. Rocketsfilled with GB have caused the greatest

concern over the years because of their design and
large numbers. It should be noted that in the
current stockpile less than one-tenth of one percent
of the rockets have developed leaks. To handle
leakers of thistype, the Army has developed two
specialy designed vapor-proof overpacks.

L eaking rockets have been stored in these leaker
containers (overpacks), and monitored for further
leaks, with excellent results.

Display Side #56

21
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"CHAPTER 4. WHAT ISAN ACCIDENT? Display Side #57
A. Introduction
1. Attheend of this section, you will be able to Display Side #58

* |dentify the types of potential chemical
accidents and associated hazards

2. Anaccident involving chemica warfare agentscan | Display Side #59
be defined in severa ways. One definitionisasan
unplanned release of chemica warfare agent into
the environment at levels that exceed those
permitted by state or federal regulations. Another,
and more conservative definition, is any unplanned
event that could lead to the release of chemical
warfare agent.

3. Itisimportant to know the amount of material Display Side #60
accidentally released. People who study accidents
call the amount of material released the “ source
term.” The source term and the weather conditions
at the time of the release determine how far
downwind the hazardous materials will travel and
the concentration of chemical warfare agent to
which people could be exposed.

4. Itisasoimportant to know how close people Display Side #61
might be to a potentia accident site and their
location with respect to the plume of airborne
agent. Whether unprotected people are harmed by
achemical warfare agent release depends on
whether they are within the portion of the plume
where agent concentrations are hazardous.

22
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The most likely accidents are small onesthat do not
pose athreat, except to someonein very close
proximity to the accident. Large accidents, that is,
accidents with source terms large enough to pose a
threat to the community, have a much lower
probability of occurring. It isunlikely, therefore,
that an accident will causeinjury or death to
anyone. But what is meant by “unlikely” or
“likely”?

Display Side #62

Scientists studying accidents, their causes, their
consequences, and their probability of occurring
have devel oped the best information we have on
thistopic. In these studies, engineers and
scientists systematically studied the different ways
accidents could occur and estimated how likely the
events were that caused an accident. They aso
estimated the probabilities of many different
accidents and cal culated the number of fatalities
that could occur for each accident.

Display Side #63

B. Potential Accident Types and Hazards

1.

If achemica warfare agent accident were large
enough to pose athreat to the public, the dominant
hazard would be from breathing air in which an
agent existsasavapor. Pathsfor liquid chemical
warfare agentsto travel from an accident to off-
post locations are limited and relatively easy to
block; therefore, people off-post are unlikely to
encounter liquid agent.

Display Side #64

2. Threebasic types of potential accidents can occur.

Display Side #65

23
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. Thefirstisaspill of agent onto the ground or other
surface. The resulting puddle of agent (liquid
deposition) can evaporate into avapor and drift
downwind.

Display Side #66

. A second type of accident is caused by an
explosion. An explosion causes droplets of agent
to beformed. The larger, and consequently
heavier, droplets quickly fall to the ground. This
is called deposition. However, an explosion also
releases vapors and aerosols (smaller droplets and
particles) that can travel greater distances.

Display Side #67

. Thethird type of accident involves afire. Insuch
events, both aerosols and vapors are formed.
Vapors and aerosols are lifted higher into the air
because of the heat from the fire. The hazards are
similar to those of an explosion.

Display Side #68

. To help understand the difference between aerosols
and vapors, think of a chemical agent releasein
terms of the release of hair spray from a spray can.
When the spray isreleased, it isan aerosol. Larger
particles and/or droplets are deposited near the
point of release. These particles quickly fall out of
the air onto your hair and sometimes onto your
skin. A person across the room, however, can
smell the hair spray from breathing the vapors
released.

Display Side #69

. Inachemical warfare agent accident, it isvery
unlikely the public would be exposed to droplets
and aerosols. These particles will mostly fall out
of the plume (via deposition) by the time the plume
reaches the installation boundary.

Display Side #70

24
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8. For most accidents, the primary health hazard Display Side #71
comes from vapors when they are breathed in or
come in contact with skin or eyes. The greatest
hazard occurs when vapors are inhaled because the
lung tissues rapidly absorb the vapors. Skinisa
partial barrier to vapor absorption. Asaresult, the
lethal dosage for agent vapor breathed in is severa
times lower than the lethal dosage for vapor contact
with the skin.

C. Accident Categories

1. Thesdection of protective action strategiesis Display Side #72
somewhat contingent on the characteristics of the
accidents that form the basis for planning.
Accident categories are used as the basis for
developing protective action strategies. Accident
categories are agroup of accident scenarios bound
together by common source terms and
meteorological conditions. Accident categories are
designed to support the grouping of alarge number
of protective action strategies into just afew so
decision makers can quickly decide what protective
action recommendation to make to the community.

2. Eachingalation has a set of accident categories
based on that site’ s geographic, demographic,
socioeconomic, and stockpile characteristics.

25
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D. Chemical Event Emergency Notification System

1. A standard chemical accident notification at the Display Side #73
installation storing chemica warfare agentsis
essential for clear and effective off-post
coordination. It provides acommon language
between the Army installations and off-post
emergency responders, and fosters clear
understanding and a ready reference for emergency
response actions.

2. Ajoint chemica event emergency notification
system is described in Department of the Army
Pamphlet 50-6 (CAIRA Operations); it establishes
four levels of off-post response. One emergency
level (Nonsurety Emergency) does not involve
chemica warfare agents. Three emergency levels
(Limited Emergency, Post-only Emergency, and
Community Emergency) involve chemica warfare
agents.

a. Nonsurety Emergency

Events are likely to occur or have occurred that | Display Side #74
may be perceived as a chemica warfare agent
emergency or that may be of genera public
interest, but which pose no chemical hazard.
Thisincludes emergenciesthat do not involve
chemical warfare agents.

Action: Notification to immediate response
zone (IRZ) designated points of contact.
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b. Limited Area Emergency

Events are likely to occur or have occurred Display Side #75
which involve an agent release outside
engineering controls or approved chemical
storage facilities. Chemical effectsare
expected to be confined to the chemical limited
area. Thislevel will be declared when the
predicted chemica warfare agent no-effects
dosage does not extend beyond the chemical
limited area where the event occurred.

Action: Emergency notification to IRZ and
State-designated points of contact. IRZ
emergency response officials may go to alevel
of increased readiness if an off-post response
isrequired.

c. Post Only Emergency

Events are likely to occur or have occurred Display Side #76
which involve agent release with chemical
effects beyond the chemical limited area.
Releases are not expected to present a danger to
the off-post public. Thislevel will be declared
when the predicted chemica warfare agent no-
effects dosage extends beyond the chemical
limited area but does not extend beyond the
installation boundary.

Action: Notification to IRZ, protective action
zone (PAZ), and State-designated points of
contact. 1RZ response organizations are
mobilized to be capable of immediate action.
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Precautionary protective actions may be
initiated in potentially affected areas near the
installation boundary.

d. Community Emergency

Events are likely to occur or have already Display Side #77
occurred which involve agent release with
chemical effects beyond the installation
boundary. Thislevel will be declared when the
predicted chemica warfare agent no-effects
dosage extends beyond the installation
boundary.

Action: Notificationto IRZ, PAZ, and State-
designated points of contact. All emergency
response organizations are mobilized. 1RZ and
affected PAZ areas implement specified
protective actions.

E. Chemicd Warfare Agent Detection

1. Themost probable form of chemical warfare agent | Display Side #78
found off-post would be vapor. The Army’s
detection capability can be broken down into two
main types. Onetype would detect agent at alevel
that would produce no adverse hedlth effects to an
individual who breathed the agent vapors. We call
those types “low-level detectors.”
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2. The other type of detector can detect agent vapors
at substantially higher concentrations. Their
primary use isto detect agent concentrations
generated from enemy attacks or large storage
accidents, where high levels of agent may be
detected. Thesetypesare called “gross-level
detectors’ and are less sengitive than low-level
detectors.

3. Any vapor detection efforts off-post would be
conducted by Army survey teams using the
appropriate equipment.

29



1999 CSEPP CHEMICAL AWARENESS LESSON PLAN

"CHAPTER 5. EFFECTS OF WEATHER AND T ERRAIN Display Side #79

A. Introduction

1. Attheend of this section, you will be able to Display Side #80
» Describe the effects of weather on the
movement of agent vapor following an
accidenta release
» Describe how terrain factors influence the
movement of agent vapor following an
accidenta release

2. When vapors from chemical warfare agents get Display Side #81
into the air, they are affected by elements of the
weather. The weather elements, along with the
chemical properties of the agents themselves,
determine how far achemica warfare agent vapor
plume will travel, and how concentrated the
chemical warfare agent will be within that plume.
Some of the elements of weather, and their effects
on the chemical warfare agents, are given below.

B. Wind

1. Windspeed is one of the most important factors Display Side #82
determining how far a vapor plume will go. For a
given stability class, the faster the wind blows, the
quicker the vapor plume will be dispersed, and the
shorter the downwind hazard distance will be.
Conversely, as the windspeed lessens, the vapor
plumeis more likely to remain intact, lengthening
the downwind hazard distance.
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2. Of course, since the vapor plume will ride thewind | Display Side #33
currents, the wind direction is always important.
Vapor plumes do not drift upwind. Mechanical
turbulence, brought about by wind blowing over
and around objects such as buildings, also tendsto
mix the agent vapor with the surrounding air. This
mixing lowers the agent concentration and thereby
reduces the hazard.

C. Verticd Temperature Gradient

1. Thevertical temperature gradient—the difference Display Side #84
between the temperature of the air at ground level
and at higher levels—is perhaps the most important
element in determining vertical dispersion and
travel of avapor plume. Solar radiation heats the
ground more than the surrounding air. Therefore,
during the daytime the air next to the ground is
warm and rises. Cooler air from above sinksto
the ground surface. Thismixing is called thermal
turbulence.

2. Thermal turbulence dispersesthe chemical warfare | Display Side #35
agent vapors, thereby reducing the likelihood of
dangerous concentrations of chemical agent vapors
in the plume. Such conditions occur only during
daylight hours, and are more pronounced on
sunny, summer days.

3. Attimes, the ground is cooler thantheair Display Side #86
overhead. Thisconditioniscalled an “inversion.”
Thermal mixing does not occur during an
inversion. Inversions occur mainly at night.

31



1999 CSEPP CHEMICAL AWARENESS LESSON PLAN

4. Weather conditions where therma mixing is Display Side #87
moderate are called a“neutral conditions.” Neutral
conditions occur when the temperature of the air
overhead is somewhat colder than the air at ground
level, but the temperature gradient is not great
enough to produce strong vertical mixing of the
atmosphere. Neutral conditions tend to occur at
sunrise, sunset, and during cloudy, overcast days.

5. Overdl, these types of conditions are characterized | Display Side #38
by a stahility class. Strong thermal turbulence
conditions are called unstable; inversions are
extremely stable.

6. Thistable depictsthe relationship among stability | Have Sudentsturnto Table 3

class, solar heating, and vertical mixing. on page 28 in the Sudent

o Stability Class A, Slow Winds, Sunshine, Guide.
Strong Heating, Good Mixing;

» Stability Class B, Slow Winds, Sunshine,
Strong Heating, Good Mixing;

« Stahility Class C, Variable Winds, Sunshine
and Heating, Reduced Mixing;

o Stahility Class D, Variable Wind Speed,
Sunshine and Heating, Reduced Mixing;

o Stability Class E, Slow Winds, Night Cooling,
Negligible Mixing; and

« Stability Class F, Slow Winds, Night Cooling,
Negligible Mixing.
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D. Precipitation

Precipitation removes agent from the atmosphere. Display Side #39
Water runoff containing the chemical warfare agent
will collect in low places. The agent is not neutralized,
although some chemical change resulting from reaction
with water may take place. Snow may cover agent;
however, the agent is still toxic even at freezing
temperatures. When the snow melts, achemical
warfare agent contamination problem could exist.

E. Teran

1. Besidesthe weather, terrain factors also affect Display Side #90
wind direction. Thermal and mechanica effects
tend to cause warmer air near the ground to move
up mountain or hill dopesin the daytime. At night
the colder, denser air near the ground will flow
downhill and convergein low places.

2. Open ground warms rapidly on a sunny day,
thereby increasing the vertical temperature
gradient. Conversely, the ground cools rapidly at
night, decreasing or reversing the temperature
gradient. Changesin temperature from the ground
upward tend to be more pronounced in desert areas
than in areas with more vegetation.

3. Vegetation reduces the spread of contamination. Display Side #91
Although vegetation decreases windspeed, it
absorbs and adsorbs the chemical warfare agents.
Absorption is the penetration of agent into the
vegetation, while adsorption is the build-up of
agent on the outside of the vegetation.
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4. The vegetation may give off agent vapors after
absorption and adsorption. Vegetation, especialy
heavy forests, tends to reduce the amount of
thermal turbulence under tree canopies.

5. Large bodies of water also affect temperature Display Side #92
gradients because water retains heat better than the
soil.

6. Thehazard from achemical release would depend | Display Side #93
on how much agent isreleased into the air. The
amount of agent involved, the chemical properties
of the agent, and the temperature gradient would
also haveto be considered. Windspeed and
direction determine how soon an agent plume
arrives at agiven point.

7. The Army uses computer ssimulation modelsto Display Side #94
estimate how far the vapor from achemical release
will travel and the concentration of agent at various
distances from the source of therelease. This
information is then used in the model to estimate
the extent of the hazard. Based upon those results,
decisions such asif and where to evacuate, how
soon to begin to evacuate, and when to shelter,
would be made.
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“CHAPTER 6. ROLE OF CHEMICAL STOCKPILE

EMERGENCY PREPAREDNESS PROGRAM (CSEPP)

A. Introduction

1. Attheend of this section, you will be able to

* ldentify the mgor emergency planning stepsto
protect individualsin the event of achemica
warfare agent accident

Display Side #95

Display Side #96

2. CSEPP was established to provide a consistent

framework for emergency planning for states and
communities at al eight installations. That does
not mean that identical planning decisions should
be made at all eight installations, but that decisions
at al installations should be based on the same
programmatic criteria and technical information.

. Each of the communities potentially affected by a
chemical warfare accident isresponsible for
deciding how to prepare for the possibility of a
release of chemical warfare agent. CSEPP defines
a comprehensive scope for the decisons and
defines the elements that State and local decision-
makers should address.

Display Side #97
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4. The Department of the Army (DA) and the Federd | Display Side #98
Emergency Management Agency (FEMA) have
cooperated to improve emergency preparedness
around the chemical stockpile installations for more
than 10 years. 1n 1988, the two agencies signed a
memorandum of understanding (MOU) that
defined their respective rolesin achieving thisgoal.
The definitions of these roles have been revised
several times since then, most recently in October
1997, when the agencies signed a new MOU.
ThisMOU defines the current structure of CSEPP.
It assigns FEMA total authority, responsibility,
and accountability for working with State and local
governments to develop their off-post emergency
preparedness for responding to chemical agent
accidents or incidents. The DA maintainsits
origina program role for chemical stockpile
disposal.

5. Thenew MOU identifies the specific Display Side #99
responsibilities of the DA and FEMA, defines
areas Wwhere each agency can provide expertise,
and outlines where cooperation between the two
agencies will result in amore efficient use of
personnel and material resources.

6. Thebasic goa of any emergency management Display Side #100
program isto protect people. Stimulating prompt
and effective actions by the publiciscrucid in
achieving thisgoa. Once the basic protective
actions are selected, other activities help implement
those protective actions.
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7. Therearetwo basic protective actions during a Display Side #101
chemica emergency: evacuation and sheltering-in-
place. These are primarily actions people take to
protect themselves after receiving awarning from
authorities.

8. Emergency planning seeks to anticipate possible Display Side #102
emergencies and the resources that will be needed
at that time. It identifies available resources, as
well as any resource shortfall so that the
deficiencies can be eliminated or at least reduced.

9. Although loca government resources can facilitate | Display Side #103
and support the protective actions (e.g., traffic
control and transportation assistance), the most
critical command and control function isto provide
timely and accurate public aert, notification, and
information to get the quickest public response.
Other functions (e.g., medical assistance, mass
care) can be provided initially by localy available
resources and broadened later when other
resources become available.
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B. Protective Action Zones

1. When emergency response officials have been Display Side #104
notified that a chemical warfare agent accident may
affect off-post areas, they must decide which
protective actions are appropriate for different
portions of the affected area. This complex
decision may have to be made within tight time
congstraints. The emergency response plan should
strive to simplify the decision process and reduce
the time that must be devoted to it in an emergency
situation by carefully analyzing the variables
involved in the decision and pre-establishing
criteriato be used in selecting appropriate
protective actions.

2. Elected officials are responsible for deciding what | Display Side #105
protective actions to recommend at the time of an
emergency. While others, such as agency or
department heads, may share in the decision-
making process, legal responsibility generaly rests
with elected officials, normally county
Ccommissioners.

3. Emergency planning zones (EPZs) are defined to Display Side #106
aid in the decision-making process.
* Immediate Response Zone (IRZ),
* Protective Action Zone (PAZ), and
* Precautionary Zone (P2)
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4. ThelRZ isthe zonein which protective action Display Side #107
decisions are most critical because of the zone's
proximity to the accident. Thiszoneis generally
defined as the area where people would have less
than 1 hour to respond before the arrival of a
plume during winds of 3 meters per second
[6.7 miles per hour (mph)]. Thus, the IRZ
extends to approximately 10 kilometers (6 miles)
from the stockpile installation. The zone
boundaries are adjusted for political boundaries,
natural features, and population distribution.
Various real-world constraints may make decision
making extremely difficult and require automatic
processes to offset the constraints.

5. The PAZ isdefined asthe areawith less than Display Side #108
5 hours of response time at windspeeds of
1 to 2 meters per second (2.2 to 4.4 mph), or
about 18 to 35 kilometers (11 to 22 miles). In
PAZ planning, the constraints remain similar in
nature to those of the IRZ but are lessrestrictive,
because availability of time, staff, and options
increases. Public officials would likely have time
to meet—or at least confer by phone or radio—and
make appropriate decisions.

6. Because of uncertainties over accident Display Side #109
consequences and causes, plans should address
response to a catastrophic accident. Thiswould
include how the resource base would be expanded
to handle such accidents. A precautionary zone
(P2), or azone outside the PAZ, can be
established if a catastrophic release occurs or asa
host area for evacuees. The PZ offersthe
advantages of time, distance, and multiple options.
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The protective actions chosen must always be
weighed against realistic considerations such as
time, weather, highway conditions, and the

public’ s general state of readiness to implement the
protective actions.

. The chemical event emergency notification system

greatly helpsin selecting protective actions. Such
a system allows community officialsto react
quickly to various emergencies using established
procedures.

Display Side#110

C. Alert and Notification

1.

2.

CSEPP emergency planning must provide for one
or more methods of aerting the public. Alerting
methods must cover al areas within the EPZs,
must be reliable, and must be capabl e of
instantaneous activation.

Alert and notification relies upon two separate and
distinct steps. (1) attracting the attention of the
public by stimulating one or more of the senses,
usualy hearing (the alerting phase) and

(2) communicating information concerning
appropriate protective actions (the notification
phase).

Display Side#111

. Notification methods may include the use of

commercia broadcast radio stations as a part of the
Emergency Alert System (EAS) or combinations of
broadcast over radio and television stations and
cabletelevision systems.

Display Side #112
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4. Experts have concluded that a combination of
indoor and outdoor warning is the most effective
warning system for the IRZ. Thiswill consist of
outdoor e ectronic sirens with voice capabilities
and indoor aerting devices (tone aert radio,
National Oceanic and Atmospheric
Administration’ s Specific Area Message Encoding
receiver, or EASreceiver). Both the outdoor and
indoor warning devices provide aert and
notification capabilities.

Display Side#113

5. Withinthe PAZ, given the greater warning time
available, the primary system islikely to be
electronic broadcast media and the EAS,
supplemented by sirens for selected urban
residential areas and indoor warning for selected
institutions and public congregation facilities.

Display Side#114

D. Traffic and Access Control

When an emergency has occurred, access into the
affected areamust be quickly controlled to prevent
additional people from becoming unnecessarily
exposed to the hazard. In any mass evacuation, traffic
contral iscrucia to the timeliness and efficiency of the
evacuation, especialy in urban areas where potential
for traffic congestion is greater.

Display Side#115
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E. Evacuee Support

1. Evacuee support consists of various activities Display Side #116
designed to process and accommodate evacuees.
Thisincludes the population living around the site
in the affected zone(s) aswell as civilian and
military personnel employed at the installation but
not considered essentid to the chemical event
response. The evacuation of nonessential, on-site
personnel must be coordinated with the evacuation
of the general public. Plans should specify a
process for receiving potentially contaminated
persons and training evacuation and mass care
personnel to recognize signs and symptoms of
agent exposure.

2. There aretwo primary components of an evacuee
support system: reception and mass care.
Reception is the process of receiving and
registering evacuees, determining their needs (e.g.,
medical, housing, family reunification), and
assigning them to appropriate resources. Mass
careis providing temporary shelter, food, family
reunification, limited medical care, and socia
servicesfor evacuees.

3. Theactivities outlined above are smilar to those
followed in the event of any emergency. Itisthe
charge of the CSEPP to provide assistancein
making them possible within jurisdictions subject
to chemical warfare agent threats.
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“CHAPTER 7. AVOIDING EXPOSURE TO CHEMICAL
AGENTS

A. Introduction

1. Attheend of this section, you will be able to
» Describe the main ways the public can avoid
exposure to achemica warfare agent in the
event of an accidenta release off-post

Display Side #117

Display Side #118

2. Incaseof an accidenta release of chemical warfare
agent, the public should do everything possible to
avoid exposure to those agents. There aretwo
main ways to accomplish this. evacuation and/or
sheltering-in-place.

Display Side #119

B. Evacuation

1. Evacuation consists of removing individuals from
an area of actual or potential hazard to a safe area.
It isthe most effective of al protective actions
provided it is completed before the arrival of the
toxic plume.

Display Side #120
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. Evacuation planning entails Display Side #121

» estimating the number of potential evacuees,
with particular emphasis on specid
populations;

* identifying the most appropriate evacuation
routes and designating needed traffic control;

* estimating the time needed for evacuation; and

e anticipating potential problems.

other emergency functions.

. Evacuation isthe best protective action in response | Display Side #122
to a chemical vapor release if time permits. In
order to evacuate the areain a safe and efficient
manner, citizens must be familiar with their local
evacuation plan.

. Thelocal evacuation plan should provide
information on the best evacuation routes to follow
and the location of safe points for evacueesto
congregate. The plan should also detail the reentry
procedures to be followed to determineiif it is safe
to return to the evacuated area.

. Once familiar with the local evacuation plan and the
alert and notification system, citizens must know
what notification procedures have been established
to inform them when an accident occurs.
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7. Citizens should make their own personal plan to
evacuate. They should decide who will account
for all family members, who will drive whom, and
what routes they will take. Where they will
shelter, what itemsto carry to assembly points,
and what to do with pets are some other questions
that need to be answered.

8. During an evacuation, the appropriate evacuation Display Side #123
routes need to be communicated to the public.
While driving, evacuees should keep the windows
and vents closed, turn the vehicle's heater or air
conditioner off, and keep the radio on.

9. Despite such practices, cars have ahigh air
exchange rate and do not provide an effective
shelter from a vapor hazard.

C. Shdtering-In-Place

1. Temporary sheltering-in-place would be advised if | Display Side #124
thereis no time to safely evacuate. Citizens should
have aroom in their home prepared in advance in
accordance with the local plan.

2. Theroom should have any openings blocked with | Display Side #125
tape or other material. All windows and ventilators
must be closed, and heating or air conditioner and
fans must be turned off before going to the room.
Oncein the room, those individuals sheltering-in-
place should listen to the television or radio for
information being provided by local officials.
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3. After an agent plume has passed through an area,
the agent concentration remains greater in enclosed
areas, such as a house, than outside in the open.
Citizens must be sure to leave or open up the house
when so advised.

D. Sdf-Decontamination (Decon)

1. If thereisreason to suspect that a person hasbeen | Display Side #126
exposed to chemical warfare agent, a person
should remove any possible chemical warfare
agent residue from their body and change clothes.
Immediate decontamination with available materials
and methods is more effective at reducing exposure
than careful decontamination at alater time.

2. Sef-Decon (or Buddy-Decon), as the name
implies, means that a person washes hig’her eyes
and body carefully or teams up with another
individual and the two assist each other. Buddy-
Decon is preferred because it is faster and alows
for more thorough rinsing of placesthat are
difficult to reach by oneself (back, buttocks, and
back of legs.

3. Anindividua should flush exposed eyeswith large | Display Side #127
quantities of clear water, blot exposed skin areas
thoroughly with either undiluted chlorine bleach or
soap and lukewarm water, then rinse well with
clear water.

4. Care should be taken not to get bleach or other
substancesin the eyes. Individuals should use
only plain water in, and around, the eyes. Inthe
absence of the above substances, individuals
should use plain water.
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“CHAPTER 8. NERVE AGENT EXPOSURE

1. Attheend of this section, you will be able to
» ldentify the specific signs and symptoms of
nerve agent exposure

2. If an accident should occur, it iswiseto be familiar
with the properties of the agents in the stockpile,
signs and symptoms of exposure, and
recommended treatment for exposed persons.

Display Side #1238

Display Side #129

Remember that nerve agents are so called because they
are capable of disrupting the body’ s nervous system.
The Army’ sinventory of chemicalsincludes avariety
of nerve agents. They are VX, GB, and GA. (GA is
in the stockpile only at Deseret Chemical Depot.)

Display Side #130

A. How Nerve Agents Work

1. The nervous system controls body functions
through the use of chemicals which act as
“Instructions’ to nerves and to the muscles and
glands. These “instructions’ come in two
forms: stimulate (move or work) and relax
(stop or rest).

2. When anerve agent is present it interfereswith
the normal chemical instructions that direct the
muscle (or gland) to return to an unstimul ated
state and relax.

Display Side #131
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In normal nervous system function, an
electrical impulse travels down anerve cdll to
the nerve ending. At the nerve ending, the
impulse causes the release of a chemical
neurotransmitter called acetylcholine.

. Acetylcholine crosses the small space, known

as asynapse, between the nerve endings of
adjacent cellsto stimulate receptor sites on the
target nerve cell. The stimulated receptor site
then activates the target cell. Thisishow
impulses travel between nerve cells.

. If the nerve cell isat ajunction with a skeletal

muscle, the acetylcholine stimul ates receptor
sites that activate muscle cellsto contract.

. If a ajunction with smooth muscles such as

those around the small intestine, the muscles
will move rhythmically. If at ajunction with a
gland, the glandular cellswill secrete. Thisis
how impulses are transmitted from nerve cells
to end organs.

. Once the neurotransmitter acetylcholine actson

the receptor gdite, it isinactivated by the enzyme
acetylcholinesterase. Stimulation of the target
cell stopswith removal of the neurotransmitter
acetylcholine.

Display Side #132
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Nerve agents block the activity of
acetylcholinesterase, so that it cannot function
to destroy acetylcholine. Asaresult, the
neurotransmitter acetylcholine accumulates and
continues to stimulate receptor sites on the
target nerve cell, muscle, or gland.

. Thetarget cells continue to be stimulated long

after the original impulse was transmitted. If
the affected nerve is stimulating a muscle,
muscles continue to twitch in an uncontrolled
and repetitive manner, until they gointo a
prolonged contraction and go limp.

If the affected nerve is stimulating agland, it
will continue to secrete. Some results are
excessive tearing, drooling, runny nose,
sweating, and accumulation of secretionsin the
airways.

Display Side #133

B. Routes of Exposure

There are three main routes, or ways that a person
can be exposed to a nerve agent:

inhal ation—breathing air that has been
contaminated with nerve agent vapors

direct contact—absorption through the skin or
eyes

ingestion—swallowing contaminated food or
drink

Display Side #134

49



1.

1999 CSEPP CHEMICAL AWARENESS LESSON PLAN

Inhalation

Although the nerve agents are usually found in
aliquid form, they are easily changed into
vapors. These vapors mix freely with the air.
If a person breathes the contaminated air, the
nerve agent enters the body through the
respiratory system.

Nerve agent entering the lungs may be
absorbed rapidly into the blood stream and
spread to other parts of the body because of the
large surface area of the lung tissue and the
number of blood vesselsin thelungs. The
chief cause of death from nerve agent exposure
isrespiratory failure.

Because of the rapid absorption by tissues of
the respiratory tract, the lethal dose from
inhalation is smaller than alethal dose by
ingestion or direct contact exposure; that is,
less agent is needed to kill by inhalation than
by any other route.

Display Side #135

Direct Contact

Direct contact occurs when the skin or eyes are
touched with nerve agent vapor or liquid.
Contamination can spread from one person to
another if an uncontaminated person comes
into direct contact with chemical agent on the
skin, hair, or clothing of a contaminated
person.

Display Side #136
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Nerve agents have no toxic effect on the outer
skin layer; rather, the nerve agent is absorbed
through the skin. Once penetration has
occurred, the nerve agent is circulated to the
nervous system. Concentrated vapor, or mist,
can also penetrate skin tissue in the same way
the liquid does.

All of the nerve agents (VX and G-agents) can
be absorbed through the skin; however, agent
VX tends to be absorbed much more
completely because it is “highly persistent” and
does not volatilize or degrade rapidly.

The persistence of VX causesit to remain on
the skin, thus allowing more absorption time.

It penetrates slowly compared with GB and
immediate decontamination is very important.
Thisiswhy, during the decontamination
process, the exposed person’s clothing must be
removed compl etely.

The more watery G-agents have atendency to
evaporate quickly. Agent GB, in particular,
tends to evaporate quickly rather than penetrate
the skin. Cases of GB poisoning have
occurred from skin exposure to liquid agent.
Skin exposure to GB vapor can also result in
poisoning, but only at concentrations higher
than those that produce severe inhalation
effects.
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Absorbed through the skin, the nerve agent
begins to affect the normal chemical
neurotransmission process that occurs between
the nerves and muscles or glands. On normal,
intact skin, nerve agent must first pass through
alayer of dead cells and the outer layer of the
skin before reaching the blood stream and
nerve cellsfound in deeper tissue layers. If a
volatile G-agent isinvolved, evaporation of
agent may occur before a significant dose can
be absorbed.

Skin abrasions caused by cuts, scratches,
insect bites, freshly shaven skin, sunburn,
rashes offer direct entry pointsfor the nerve
agent and make access to the blood stream and
nervous system easier.

It isimportant to protect the eyes from
exposure to vapors or aerosols. The eyeisthe
most sensitive organ for nerve agent vapor
effects. Threshold dose for miosis
(constricting or pinpointing pupils) isabasis
for both VX and GB exposure standards.

. Ingestion

If an individual ingests contaminated food or
drink, the nerve agent can enter the body
through the digestive system. Incidental hand-
to-mouth contact, putting objectsin your
mouth, and swallowing are all examples of
potential sources of exposures by this route.

Display Side #137
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Once the nerve agent has entered the body by
way of the digestive system, accessto the
blood stream can occur. Although the
likelihood of an agent contaminating food or
drink is extremely slim, you should be aware
that it is possible for someone to become
exposed through ingestion.

C. Signsand Symptoms of Nerve Agent Exposure

1. Signs(e.g., drooling) are objective evidence of | Display Side #138
amedical condition or disease, while
symptoms (e.g., headache) are subjective
indicators of physical disturbance or disease.
Symptoms usually have to be verbally or
otherwise communicated by the person
exposed.

2. There are severa physical signsto look for in
determining if someone has been exposed to a
nerve agent. Some signs are caused by local
effects of the vapor on the organ (eye or skin)
and may or may not correlate with the effects
of the agent on the central nervous system.
Other signs are the direct result of the chemical
blocking effect of the nerve agent.

3. Note: Not al signs and symptoms may appear
in every exposed individual.
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4. Miosis

Miosis (congtricting or pinpointing of the Display Side #139
pupil) is one of theinitia effects of nerve agent
vapor exposure. Thissignisusualy adirect
effect of nerve agent vapor inthe eye. Miosis
can appear in one eye, but often appearsin
both eyes.

5. Vison Difficulties

If a person has had mild exposure, he or she
may complain of general eyeirritation or pain,
describing the pain as “ somewhere deep in my
eye” or “somewhere deep in my head.” The
person may complain of dim or blurred vision.
He or she may squint often in an attempt to
clear up the blurred vision. Y ou may notice
that the exposed person blinks more often than
usua; thisisasign that the eyes are affected.
The person may also complain of sensation of
pressure in the eyes.

6. Respiratory Trouble

Watch for these signs and symptoms as
indicators that the agent may be contributing to
respiratory failure

o difficulty in breathing;

*  runny nose,

» coughing, frothy secretions, and

drooling; or
* wheezing.
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Difficulty in Breathing

The exposed person may show signs of
labored breathing and may complain of a*“tight
chest” feeling. Remember that the muscles can
be severely affected by the nerve agent’ s ability
to overwork the muscle cells into exhaustion.

. Increased Ora/Nasal Secretions

Another indication that the agent isinterfering
with respiratory function is an abundance of
mucus secretions from the respiratory
passages. The person may drool at the mouth
and have avery runny nose.

. Localized Sweating

If the nerve agent has affected nervesthat are
connected to sweat glands, the person may
sweat profusely, particularly at the sites of
agent contact. Again, thisresultsfrom the
overstimulation caused by nerve agent’s
interference with the normal function of nerves
that control the sweat glands.

Nausea and VVomiting

If exposure was through the skin or by
swallowing, gastrointestinal (Gl) effects of
nausea, vomiting and diarrhea may be the first
effects to appear. These Gl effects can also
occur after moderate to severe inhaation
exposure.
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11. Abdominal Cramping

Increased activity of the muscles controlling the
walls of the GI tract and intestines may lead to
cramps or pain in the abdomen.

12. Involuntary Urination or Bowel Movements

Exposed individuals may lose control of the
sphincter muscles that normally control the
bladder and bowel. These involuntary
urination or bowel movements are usually
associated with convulsions.

13. Heartbest Irregularities

Because the heart isamuscle, itisalso
susceptible to stimulation by the nerve agent.
In persons exposed to nerve agent, heart rate
changes from normal are common, as are
heartbeat irregularities.

14. Generdized Weakness

Because the nerve agent also affects the portion
of the nervous system that controls the skeletal
muscles, the exposed person may have an
overall feeling of weakness that increases with
exertion.
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Twitching or Muscle Spasms

If the affected nerve is connected to amuscle,
the muscle action becomes uncontrollable and
repetitive. 'Y ou may notice this effect as
twitching or muscle spasms. Spasms of |ocal
muscle groups, usualy at the site of exposure,
resemble what has been likened to “abag of
worms.”

Convulsions and Coma
In severe cases, persons exposed to nerve

agent may convulse, become comatose, and
stop breathing.

17.

Other signs and symptoms may result from
early or mild exposure effects on the central
nervous system (brain and spinal cord). These

may result in
* headache;
*  anxiety;
* restlessness,
e giddiness,
e irritability;

» problems concentrating, impaired
judgement, and forgetfulness; or
» deep disturbances.

Display Side #140
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D. Table 4 liststhe signs and symptoms of nerve Have Sudentsturn to Table 4
agent exposure following local exposure and on page 49 of Student Guide.
absorption affecting the body in general (systemic)
depending on dose. Note: Table 1in Appendix B

of this Lesson Plan provides
a broader summary of nerve
agent effects, routes of
absorption, time onset, and
duration for students who
express an interest in these
topics.

E. Factors That Affect Nerve Agent Exposure Signs | Display Side #141
and Symptoms

1. Time Factor (Onset)

Although the signs and symptoms of nerve
agent exposure often appear immediately, they
may also be delayed. Some particular signs
may appear much sooner than others.
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Reaction time, and whether or not the sign or
symptom shows up at all, depends on severa
factors:
* typeof agent;
» amount of agent to which the person
has been exposed,;
» dose (how much a person has
absorbed);
* duration of the exposure;
» route of exposure (inhalation, direct
contact, ingestion); and
* sengitivity of the person’s system
(depends on general state of health,
age, gender, etc.).

. However, asagenera rule, thereaction timeto | Display Side #142

anerveagentis

» immediate  if moderate to large amounts are
inhaled, or
if moderate to large amounts are
spilled onto the skin.

* delayed if small amounts areinvolved,
or
if agent has been absorbed
through the skin in asmall
localized area (takestimeto
absorb and take action).
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3. Peak Effect

If the exposure results from breathing air with
ahigh concentration of agent, effects can occur
after asingle breath. This“immediate’
response occurs within seconds. After the
exposed person has been removed from the
contaminated environment, effectswill likely
peak within 15 to 20 minutes.

Generdly, you can be reasonably certain that,
if the exposure was through air (only) and the
time lapse has been approximately 20 minutes,
the effects have maximized—they will not
worsen after thistime.

Display Side #143

If the exposure route results from direct contact
(droplet or liquid or vapor that touches the
skin), absorption may continue for hours.
Thisislikely to continue even after
decontamination is compl eted because any
agent that had penetrated too far to be removed
by decontamination would proceed to the blood
stream.

In contrast to the results of breathing
contaminated air (where the worst effects can
be expected within 15 to 20 minutes), the
effects of direct contact generally do not occur
until 1 to 18 hours after exposure. Effects that
occur many hours after exposure are usually
non-lethal.

Display Side #144
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Signs and symptoms of nerve agent exposure
vary depending on severa different factors.
Some people may exhibit only one or two
symptoms while others may experience several
symptoms at the sametime. In addition, the
time at which these signs and symptoms begin
to appear may differ from person to person.
Remember, there are large differencesin
sensitivity between persons.

Note: For students who
express further interest in this
topic, Tables 2 and 3 of
Appendix B of this Lesson
Plan present the signsand
symptoms of nerve agent
exposure by the severity of
exposure.

F. Other Possible Causes of Nerve Agent Signs and
Symptoms

The signs and symptoms described may be caused
by health problems other than exposure to nerve

agent.

Many of them may aso be attributed to
epilepsy,

gastroenteritis,

exposure to agricultural insecticides
(organophosphates and carbamates),
emphysema,

strokes,

head trauma,

drug overdose,

heat illnesses,

alergies, or

upper respiratory illnesses.
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G. Initid First Aid Treatment

1. Treatment for a severe nerve agent exposure Display Side #146
must be immediate and should be performed by
properly trained and equipped personne.
Depending on the severity of the exposure,
seconds can make the difference between life
and death. Thefirst aid treatment for an
individual exposed to nerve agentsis
immediate removal from the source of
exposure, decontamination, and antidote
administration with airway management
support as necessary.

2. The nerve agent must be neutralized and
removed as soon as possi ble because the
severity of effectsisdirectly proportiona to the
absorbed dose. The preferred decontamination
solution is undiluted, household bleach on
exposed skin.

3. Theinitia treatment for nerve agent exposure | Display Side #147
comes as atwo-part antidote. First, atropineis
administered to block receptor sites from the
stimulating action of the acetylcholine
neurotransmitter. Then, 2-PAM chlorideis
administered to restore the acetylcholinesterase
enzyme by breaking the enzyme-nerve agent
bond, removing the nerve agent molecule, and
restoring normal control of skeletal muscle
control by relieving twitching and paralysis.
The antidote is available from the Army or
from commercia sources. Administration of
the antidote must be in accordance with State
laws and local protocols.
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4. Convulsions arerelieved by administration of
diazepam.
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CHAPTER 9. BLISTER AGENT EXPOSURE

Display Side #148

5. Attheend of this section you will be able to

2.

3.

* |dentify the specific signs and symptoms of
sulfur mustard agent exposure

* |dentify the specific signs and symptoms of
Lewisite exposure

Asmentioned earlier, blister agents are poisons
that destroy individua cellsin target tissues. The
most noticeable effect these agents have isthe
blisters (or vesicles) they cause on exposed tissue.
Note that the Army’sinventory of chemical
warfare agents includes two blister agents. sulfur
mustard and Lewisite.

Although Lewisiteisin the blister agent family,

thereisvery little of this chemical warfare agent
remaining and it isall stored at Deseret Chemical
Depot.
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A. How Blister Agency Work

1. Blister agentswere designed to inflict wartime | Display Side #150
casualties by causing injury to the skin, eyes,
and airways. These agents can affect any skin
tissue, but are especialy harsh to the more
delicate tissues such as the soft membranes
surrounding the eyes, the eye itself, lung
tissue, and tissues of the mouth and throat.
Sulfur mustard hasiits greatest effect and
potency on warm, moist surfaces of the body.
Thiswould include any of the mucous
membranes (eye, respiratory tract, and/or
mouth), and also the armpits, groin, buttocks,
creases of the knees and elbows, and folds of
the neck.

2. Boththeliquid itself and the vapors generated | Display Side #151
from blister agents create an extreme hazard.
The greater the absorbed dose, the greater the
severity of skin and tissue damage.
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3. Although cell membranes are damaged within
minutes after exposure, the delayed reaction is
what makes sulfur mustard agentsinsidious.
Thereislittle or no pain at the time of
exposure. The development of clinical signs
and symptoms such as burning, stinging,
redness, or blistersis usually delayed between
2 and 24 hours, occasionally even up to 36
hours. Effectsusually begin to appear between
4 and 8 hours after exposure. Lewisiteis
similar to sulfur mustard in that it damages the
skin, airways, and eyes; however, it differs
from sulfur mustard because its clinical effects
appear within seconds of exposure.

B. Routes of Exposure

1. A person exposed to ablister agent should be | Display Side #152
decontaminated as soon as possible. Since
blister agents are capable of causing cancer, it
isdoubly critical to decontaminate quickly. In
order to do this you must understand how the
blister agent is capable of entering the body.

2. There are three main routes, or waysthat a
person can be exposed to a blister agent. They
are
* inhalation—nbreathing air that has been

contaminated by vapors or droplets of blister

agents

* direct contact—skin, mucous membranes,
and eyes

* ingestion—swallowing contaminated food or
drink.

66



3.

1999 CSEPP CHEMICAL AWARENESS LESSON PLAN

Inhalation of Blister Agent

Although the blister agents may be stored as
liquids, they are easily changed into vapors that
may be breathed. These vapors mix freely
with the air. If aperson inhaesthe
contaminated air, the blister agent entersthe
body through the respiratory system.

Once inhaled, the blister agents also have direct
access to the lining of the nose, the throat, the
bronchial tubes, and lungs. These warm,
moist membranes are particularly vulnerable to
the effects of the blister agent.

With prolonged exposure, the blister agent
destroys the mucous membrane lining—just as
skin blisters damage the outer layer of
skin—causing internal inflammation and
bleeding that may lead to later infection of the
airways and lungs. Blister agents do most
damage to the upper airways, but with a heavy
exposure, the air sacsin the lungs can be
injured and fill with fluids.
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Direct Contact with Blister Agent

Direct contact can occur when any skin surface
or the eye comesin contact with liquid agent, a
surface on which the agent has been deposited
or by exposure to the agent vapor. Itis
through this method that secondary
contamination from one person to another is
possible unless strict decontamination
procedures have been followed.

Display Side #154
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Fluid from broken blistersis non-irritating and
does not cause blistering upon contact with
skin.

Warm, moist membranes are very susceptible
to the effects of blister agents. Thisincludes
the lining around the eyelids and the inside of
the mouth and nose. Since warmth and
moisture increase the blister agent’ s effect,
other body areas are particularly susceptible to
severe blistering. Examples of these areas are
between the toes, behind the knees, in the
groin, the armpits, and behind the ears.

. Ingestion of Blister Agent

If ablister agent has been deposited on or in
food items, drink, or anything that a person
may place in the mouth (e.g., cigarettes), the
agent can cause similar injury to the warm,
moi st tissues of the mouth, throat, and
esophagus. Incidental hand-to-mouth contact
and swallowing airborne contaminants are also
examples of potential exposure routes.

Although the likelihood of the agent
contaminating food or drink is small, you
should be aware that it is possible for someone
to become exposed through ingestion.

Display Side #155
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C. Sulfur Mustard

1. Signsand Symptoms of Sulfur Mustard Agent

a. Although liquid deposition of agent or high Display Side #156
concentrations of vapor are not expected off the
installations, it is important to recognize the
signs and symptoms of more severe exposure.

b. The severity of the symptoms and the rapidity
with which they develop are greatly influenced
by weather conditions as well as amount of
agent absorbed. Hot, humid weather
significantly increases the action of sulfur
mustard.

c. Following sulfur mustard exposure, the onset
of clinical signsand symptomsis
characteristically delayed for aperiod of hours.
However, there are severa physical signsto
look for in determining if someone has been
exposed to a sulfur mustard agent.

d. Eyelrritation/Inflammation

The eyes are extremely susceptible to sulfur Display Side #157
mustard vapors because of the sensitivity of the
mucous membranes of the eyelid and
surrounding tissue. Effectsinclude tearing,
itching, blinking, reddening of eye tissue, and
asensation of “grit” inthe eye. These effects
occur at lower doses more often than any other
effect. For thisreason, this particular set of
signs and symptoms is the most sensitive
indicator of asulfur mustard agent exposure.
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The eyelids may swell to the extent that they
are completely closed. Burning pain can be
severe and cause contraction of the muscles
surrounding the eye. In severe cases, the
cornea can become ulcerated. Exposed
persons may be alarmed and think they are
blind. However, it isusually only the swelling
that obstructs vision and spasms that cause the
eydidsto close. Neither of these effectsis
permanent.

. Photophobia

If the eyes are exposed to sulfur mustard
vapors the person may experience photophobia
(painful sengitivity to light). Light may also
cause genera discomfort, and not necessarily
pain.

Reddening of Exposed Skin

One of the earliest signs of skin exposureisa
rash or reddening that resembles sunburn.
Itching, burning, and/or stinging pain often
accompany skin redness. With sulfur mustard,
skin redness typically occurs between 4 and

6 hours after exposure, but can start as early as
2 hours or as late as 24 hours after exposure.
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Because the sulfur mustard agents are absorbed
faster in warm, moist areas of the body, certain
areas are more likely to be affected much
quicker. Such body areas include the armpits,
genital area, between fingers and toes,
membranes surrounding the eyes, lungs, skin
folds of the neck, and creases of the elbows
and knees.

. Bligters (Vesicles)

If not immediately decontaminated, or if
exposure has been severe, the reddened skin
developsfluid-filled blisters called vesicles.
These blisters, if crudely broken, could
become infected.

The blisters may not be painful initially.
However, pain and itching may occur not long
after blisters develop, then subside, then
reoccur afew days later as healing progresses.

Care must be taken to avoid introducing
infection into the blister wounds. Because of
the damage to the skin tissue and the
suppressive action of sulfur mustard to the
immune system, a person’s ability to fight
infection will be diminished. Thissame
precaution is used for any type of massive
surface injury (such asthermal burns) to the
body.

Blisters may appear 2 hours after exposure;
however, they often do not appear for at |east
6 hours. In some cases, blisters may not
appear for aslong as 36 hours after exposure.
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Inflammation of the Respiratory Tract

If inhaled, the sulfur mustard agent can be
extremely damaging, although not necessarily
fatal. It causes swelling and death of the
mucous membranes of the airways, resulting in
internal inflammation and blistering of the
throat and lungs.

Inflammation of the main airwaysto the lungs
in thefirst 12 hours after sulfur mustard
exposure is characteristic and can be identified
by hoarseness, hacking non-productive cough,
chest tightness, and increased respiratory rate.

Depending on the severity of the exposure, the
inflammation can cause a substantial amount of
fluid to build up in the lungs. The combined
effect of fluids and inflammation can obstruct
the respiratory tract. Sulfur mustard agents do
most damage to the upper airways, but with a
heavy exposure, the air sacsin the lungs can be
injured.

First signs of respiratory tract damage from
sulfur mustard usually appear within 2 hours
after exposure but may be delayed for up to
36 hours. Severity of signs and symptoms
may increase for up to 24 to 48 hours.
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A mild exposure to the sulfur mustard agent
can cause dight to moderate irritation of the
lining of the nose and mouth. It has been
likened to a*“very sore throat feeling, even
without swallowing” that extends from the
mouth, nose, and all the way down the back of
the throat. There may also be sneezing,
laryngitis, often with loss of voice, and an
irritating cough.

Gastrointestina and Systemic Effects

Ingestion of food or water contaminated by
liquid sulfur mustard produces nausea and
vomiting, pain, diarrhea, and complete
exhaustion. Sulfur mustard vapor does not
dangerously contaminate food or water.

Severe exposures to sulfur mustard may cause
systemic signs and symptoms such as the
feeling of being ill, nausea, vomiting, and
fever—at about the time the skin reddens.
With severe exposures, particularly by
extensive liquid contamination of the skin
(which is not expected off-post), these effects
may result in exhaustion.

Exceptional cases of severe systemic sulfur
mustard poisoning may also present central
nervous system symptoms such as depression
of brain activity, convulsions, and other effects
such as heartbeat irregularities. Shock may
occur.
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Severe systemic effects do not occur with
lesser sulfur mustard exposures. However,
with amounts approaching a lethal dose, injury
may result to the blood-producing tissues, such
as bone marrow, lymph nodes, and spleen
leading to suppression of aperson’simmune
system.

Table 5 summarizes the signs and symptoms of
sulfur mustard agent exposure.

Have Sudent turn to Table 5
on page 60 in the Sudent
Guide.

Note: For students who
indicate further interest in this
topic, Table 1 in Appendix C
of this Lesson Plan provides
a broader summary of effects,
routes of absorption, time
onset, and duration.

2. Factorsthat Affect Sulfur Mustard Agent Signs
and Symptoms

a. Time Factor (Onset)
Although the signs and symptoms of sulfur

mustard agent exposure are characteristicaly
delayed (4 to 6 hours), they may appear within

Display Side #158

1to 2 hoursif the person has been exposed to
alarge quantity or if the weather ishot and
humid. Depending on these factors, some
signs may appear much sooner than others.
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Just as with nerve agent exposure, the onset of
symptoms depends on the
* typeof agent;
» amount of agent to which the person
has been exposed,;
» dose (how much a person has
absorbed);
* duration of the exposure;
» route of exposure (inhalation, direct
contact, ingestion); and
* sengitivity of the person’s system
(depends on general state of health,
age, gender, etc.).

Inhalation of sulfur mustard causes amuch
quicker reaction than exposure through direct
contact. Thisis because the agent is absorbed
much faster in warm, moist areas, in this case
the respiratory tract, and is not as easily
removed once breathed. The soft membranes
inside the nose, mouth, throat, and bronchial
tubes are extremely susceptible to the harsh
effects of the sulfur mustard agent vapor.
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. Peak Effect

If the exposure route isinhalation, the effects
can occur after afew hours following
exposure. Sneezing, coughing, and
inflammation of the trachea and bronchi usually
accompany the onset.

Display Side #160
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If the exposure route is by direct contact Note: For students who
(droplet, liquid, or vapor which touches the express further interest in this
skin or eye), the effects are usually delayed and | topic, Tables 2 and 3 of
absorption may continue for hours. Thisis Appendix C of this Lesson

likely to continue even after decontamination Plan present the signsand
since the absorption may continue deep within | symptoms of sulfur mustard
the skin layer. agent exposure by the
severity of exposure.

Some of the signs and symptoms described are
very dependent on the dose received, the
sensitivity of that individual, and the route of
exposure.

3. Other Possible Causes of Sulfur Mustard Agent Display Side #161
Signs and Symptoms

The signs and symptoms described as sulfur
mustard effects may be caused by health problems
other than exposure to blister agent. They may
also be attributed to
* hay fever (red eyes);
* burns—thermal, sun, or other chemicals
(erythema and/or blisters);
* large amounts of tear-gas exposure (all
signs/symptoms);
e poison ivy, poison oak, other contact
alergies; or
e certain drugs.
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Initial First Aid Treatment for Sulfur Mustard
Exposure

Decontamination treatment for a sulfur mustard

agent exposure must be immediate. Unfortunately,

there is no antidote for sulfur mustard agent

poisoning. Theonly first aid treatment consists of

immediate removal from the source of exposure
and decontamination through washing and
diluting. Airway management may be needed as
signs and symptoms devel op.
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a. Treatment for Eye Contact

If the agent has gotten into the eyes, speed in
decontamination is especialy critical.
Irreversible damage may be done to the eyes

very quickly, even though the effects of sulfur
mustard agent are not evident in the eyesfor 1

to 3 hours or longer.

Flush the eyesimmediately with water by
tilting the head to the side, pulling the eyelids

apart with the fingers and pouring water slowly

into the eyes. Do not cover eyes with
bandages. Make sure hands and fingers used
in this procedure are not contaminated with
agent. |f an exposed person is experiencing
photophobia, dark or opaque glasses help
shield the eyes from the light and provide
relief.

Display Side #163
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b. Treatment for Skin Contact

When performing decontamination procedures | Display Side #164
for sulfur mustard agents, pay special attention
to skin creases (groin, armpits, behind ears,
between fingers, etc.). These are the areas
where the agent is most likely to cause severe
blistering. Irreversible damage may be done to
the skin very quickly before signs and
Symptoms appear.

At the hospital, additional treatment for the
blisters may be given, as determined by the
attending physician. Thismay include
administration of antibiotics (including
application of topical antibiotics) and other
treatments common for burn injuries.
Calamine or other soothing lotionsto relieve
burning may be dl that is needed if the only
effect is skin reddening.

D. Lewisite Display Side #165

The key difference between the sulfur mustard agents | Display Side #166
and Lewisite isthe onset of effects. Unlike sulfur
mustard, Lewisite causes immediate pain and redness

upon skin or eye contact.
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. Lewisite Signs and Symptoms

. Wheninhaled, Lewisite vapor causes
immediate irritation of the upper respiratory
tract and may cause sneezing. Thisissimilar
to sulfur mustard effects, except that, in the
most severe cases, abnormal accumulation of
fluid in the lungs and seepage of fluid between
the layers of membrane lining the chest cavity
may occur. Formations of mucous secretions
are common and more likely after breathing
Lewisite, as compared to sulfur mustard.
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. Liquid Lewisite, on the other hand, can
severely damage the eye, with immediate
stinging pain and twitching of the muscles
around the eyes. Swelling of the inner surface
of the eyelids and inflammation of theiris may
cause the eyeto close within 1 hour. Corneal
damage may occur.
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. Within hours, the swelling subsides. Mild
inflammation of the eyelids may hedl in afew
days without specific treatment, but severe
exposure may cause permanent injury or
blindness.
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. Contact with liquid Lewisite produces more
severe skin lesions than does sulfur mustard.
Blistering over the entire exposed area follows
skin reddening. Thereisalso deeper injury to
connective tissue and muscle, greater blood
vessel damage, and more inflammation. Dead,
gray skin will be noted within minutes of
Lewisiteliquid or vapor contact.

Display Side #170
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e. Thepainisimmediate and becomes deep and Display Side#171
aching, itching and irritation persist for aday,
and blisters develop fully in one-half of that
time. Lewisite hasinduced Bowen'sdisease, a
relatively sow-growing and usually nonfatal
form of skin cancer.

f. Lewisiteisalso known to be a systemic poison
to liver, gall bladder, bile ducts, and kidneys at
sufficiently large doses. Lewisite does not
cause damage to blood-producing tissues such
a bone marrow, lymph node, or spleen.

g. Table6isagenera summary of thesignsand | Have Sudentsturn to
symptoms of Lewisite exposure. Table 6 on page 62 inthe
Student Guide.

2. Initial First Aid Treatment for Lewisite Exposure

a. Decontamination of the exposed person should | Display Side #172
occur immediately in order to avoid deep burns
in all cases of liquid Lewisite exposure.

b. British Anti-Lewisite (BAL) ointment was
developed by British toxicologists prior to
World War 11 to be used as an antidote for
Lewisite and arsenical poisoning. However,
the antidote is not manufactured at thistime.
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CHAPTER 11. SUMMARY

Display Side #173

Have Sudentsturn to
beginning of Study Guide.

. At this point, you should be able to describe or identify

the types of chemical warfare agents stored in your
vicinity,

what the nerve and blister agents are and what they
look like,

the types of munitionsin your vicinity and the
potential for an off-post release,

the types of potential chemical accidents and
associated hazards,

Display Side#174

the effects of weather on the movement of agent
vapor following an accidental release,

how terrain factors influence the movement of
agent vapor following an accidental release,

the major emergency planning steps to protect
individualsin the event of achemica warfare agent
accident,

the main ways the public can avoid exposureto a
chemical warfare agent in the event of an accidental
rel ease off-post, and

the specific signs and symptoms of nerve and
sulfur mustard agent exposure.
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B. Administer Quiz

1. Students complete the quiz (without using Study
Guide).

2. After completing quiz, collect.

If your Sate choosesto use
thequiz give each traineea
quiz to complete.

If your State chooses to score
the quiz, the Sate will set the
standard for what score
constitutes successful

compl etion of the course.

C. Course and Instructor Evaluation

1. Students complete their evaluations.

2. Collect completed evaluations.

If your Sate choosesto give
Sudents the opportunity to
eval uate the course and/or
instructor, hand out the
course and/or instructor
evaluation forms.
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1999 CSEPP CHEMICAL AWARENESS QUIZ

MuLTIPLE CHOICE

1. Toxic chemicasthat are included in the US Army's Chemica Stockpile are primarily of
two major classes:

asphyxiants and nerve agents
nerve and blister agents
carcinogens and mutagens
asphyxiants and choking agents

oo oo

2. Thechemica agents currently in the US Army’s chemical stockpile inventory are stored

in
a. igloosand metal storage buildings only

b. igloosonly

c. igloos, metal storage buildings, and outdoor storage yards
d. outdoor storage yards only

3. Chemical agents stockpiled in non-explosive configurations are called bulk agents.
What kind of containers are bulk agents stored in?

one-ton containers, bombs, and spray tanks
land mines and one-ton containers

bombs and rockets

cartridges and one-ton containers

oo oo

4. TheArmy isestablishing a chemical event emergency notification system to provide
clearer communications between the Army installations and off-post emergency
personnel. How many levels of notification are identified?

three
two
four

oo oo

one



1999 CSEPP CHEMICAL AWARENESS QUIZ

5. Toxic chemicalsthat are categorized as “nerve agents’ are so called because

oo oo

the agent is essentia to the nervous system

they attack the body’ s nervous system

they send “electrical” shooting pains throughout the nervous system

the blisters they cause are extremely painful to the nerve endingsin the skin tissue

6. The specific nerve agents currently in the US Army’s chemical stockpile inventory are

oo oo

VX and mustard

VX, mustard and Lewisite
VX, GB, and GA
Lewisite and GB

7. Intheir normal state, nerve agents are

oo oo

gas
solid

vapor
liquid

8. Nerve agents affect the nervous system by

oo oo

killing off the nerve cells

making the central nervous system shut down

blocking the messages sent to the muscle and gland cells

causing the nerve endings to stimulate the connected muscle/gland into a state of
over-stimulation

9. A person can be exposed to a nerve agent through all of the following routes EXCEPT

oo oo

touching a surface that has the nerve agent on it

inhalation of air that has been contaminated by a nerve agent

eating or drinking anything that has been contaminated by a nerve agent

touching the fluid that seeps from a blister of a person who has been exposed to a
blister agent



1999 CSEPP CHEMICAL AWARENESS QUIZ

10. Thenerveagent VX isdescribed as*highly persistent”. This means that

it isso watery that it washes away easily with the correct treatment

. even if an exposed person is treated immediately the effects never go away

c. theagentisonly very dightly degraded by the environment over along period of

time

. aspill ismore potent after several days than thefirst day

11. Which of the following skin descriptions presents the most critical condition for nerve
agent exposure?

oo oo

hairy chest

forearm with cuts and abrasions
hand wearing aglove

eyes behind goggles

12. Toxic chemicals that are categorized as“ blister agents’ are so called because

an inevitable side-effect caused by the drug antidote for this agent has been known
to cause blistersin most people

. they cause the body to break out in painless sores that resemble tiny chicken pox-

like blisters
the most noticeabl e effects are blisters and the destruction of cellsin target tissues

. it was named after the chemist who discovered its potential wartime use

13. The specific blister agents currently in the US Army’ s chemical stockpile inventory are

oo oo

VX and mustard

VX, GA, and GB

VX, mustard and Lewisite
mustard and Lewisite



1999 CSEPP CHEMICAL AWARENESS QUIZ

14. Intheir normal state, blister agents are

oo oo

liquid or solid
aerosols
vapor

gas

15. It is often difficult to detect an exposure to amustard agent immediately because

oo oo

painisfeltimmediately but it is difficult to know what the cause of it is

the blister does not form for several weeks after exposure

the reaction is delayed

once the blister agent has contacted the skin, the victim no longer has any sensation
inthat area

16. A person can be exposed to ablister agent through all of the following routes EXCEPT

oo oo

touching a surface that has the blister agent on it

inhalation of air that has been contaminated by a blister agent

eating or drinking anything that has been contaminated by a blister agent

touching the fluid that seeps from a blister of a person who has been exposed to a
blister agent

17. Although public exposure during the chemical stockpile destruction processis unlikely,
the route of exposure that civilian emergency response personnel are recommended to
be familiar withis

oo oo

air contamination, where the plume moves off the storage installation
skin exposure through direct contact

spill caused by accident while in transportation

ingestion through contaminated food



1999 CSEPP CHEMICAL AWARENESS QUIZ

18. Factors which affect the downwind hazard include all of the following EXCEPT

the quantity of the chemical agent released

terrain and vegetative cover of the area(s) in the path of the plume
local wegther conditions at the time of the release

the height of the fence surrounding the storage location

oo oo

19. Those deciding what protective actions should be taken to protect the public in the event
that achemical accident may affect off-post areas are

the Army

the Federal Emergency Management Agency
Elected officias of county or city

Congress

oo oo

20. In which emergency planning zone are protective action decisions most critical because
of proximity to the event?

Protective Action Zone
Immediate Response Zone
Nonsurety Zone
Precautionary Zone

oo oo

21. Which one of the following is not a correct method for alert and notification during an
emergency?

sirens

tone alert radios
Emergency Alert System
posters

oo oo



1999 CSEPP CHEMICAL AWARENESS QUIZ

22. Planning is necessary to make evacuation an effective protective action option in case of
an accidental release of chemical agents. Which of the following is not part of the
evacuation planning process?

oo oo

estimating the number of potential evacuees
designating Army control of evacuation
estimating the time needed for evacuation
designating traffic control

23. Two magjor protective action options are stressed in CSEPP. Which of the following is
not one of those options?

a
b.
C.

sheltering-in-place
evacuation
reentry

24. A community evacuation plan containsinformation on al of the following topics
EXCEPT:

oo oo

the best evacuation routes to follow

the location of hotels with rooms for evacuees

the location of safe points where evacuees can congregate

procedures to determine when it is safe to return to the evacuated areas

25. If people have been taking shelter in a closed building, the “all clear” should be
sounded when the plume has passed to allow the shelter to be aired out. Thisis because

inside air can become contaminated with the outside air

. the airborne chemical agent naturally seeks closed-in shelters, especially those at

high elevations

outside air should be alowed into the shelter to dilute any agent concentration that
may have entered

release of additional inside “ clean” air can help decrease the concentration of the
outsideair
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26. If you have reason to suspect you have been exposed to chemical agent, you can do any
of these things to help yourself EXCEPT

wash any possible residue from your body and change clothes
burn your clothes

team up with a buddy to decontaminate each other

flush eyes with large quantities of water

oo oo

27.Reaction to anerve or blister agent, and whether or not a particular sign/symptom
shows up at al, depends on severa factors which include:

route of exposure; dose concentration; duration of exposure

the duration of the exposure; the common name of the agent

common name of the agent; altitude of the terrain at the time of exposure

the duration of the exposure; whether the agent is classified as unitary or binary

oo oo

28. Antidotes are available for which of the following chemical agents?

GA and GB
VX
mustards
both aand b

oo oo

29. Though Lewisiteisablister agent, it differs from the sulfur mustard agentsin that

it causes pain immediately upon contact
the eyes are not affected by Lewisite

it isnot a carcinogen

it causes no damage to the skin

oo oo

30. Whether treating nerve agent or blister agent exposuresit is necessary to remove or
neutralize the agent as soon as possible.

a. fdse
b. true
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MATCHING

Identify the probable cause of the following signs and symptoms by matching the
Sign/Symptom in Column A with the correct Cause in Column B. Notice that your choices
in Column B aso include: either and neither.

Column A: Signs/Symptoms Column B: Cause

___31. miosis a. nerve agent

___ 32 difficulty in breathing b. blister agent

___33.increased ora nasal secretions  c. either; may be caused by both nerve and
blister agents

___34.sudden hair loss d. neither; is not a sign/symptom of nerve nor
blister agent

___ 35. twitching spasms

___ 36. blisters

___ 37.fever

___38.adelayed, severerash

_39. localized sweating

____40. overall weakness

____ 41 intenseitching in body
crevices

___ 42 extreme sore throat

___43. convulsions

____ 44, temporary hearing loss

____ 45, burning sensation in mucous
membranes around eyes, in
nose and mouth

____46. giddiness

____47. high blood pressure

___48. extremdly dilated pupils

___49. severe burn-like, blisters

___50.irregular heart beat



1999 CSEPP CHEMICAL AWARENESS ANSWER KEY

1.B 18.D 35. A
2.C 19.C 36. B
3.A 20.B 37.D
4.C 21.D 38.B
5. B 22.B 39. A
6. C 23.C 40. A
7.D 24. B 41.D
8.D 25.C 42. B
9.D 26. B 43. A
10. C 27. A 44. D
11. B 28.D 45. B
12.C 29. A 46. A
13.D 30.B 47.D
14. A 31. A 48. C
15.C 32.C 49. B
16.D 33. A 50. C

17. A 34.D



1999 CSEPP CHEMICAL AWARENESS STUDENT’'S EVALUATION

Course Code:
City: State; Region:
Course Dates: to , 19

Part 1. The information will be used to compare responses provided in the overall assessment of content
and ddlivery. Please mark the appropriate response.

l.a. Indicate the type of organization in which you are employed:

Government Private Sector
_ Federd ___ Businessd/Industry
_ State _____Volunteer Service
_ Loca ____ Other
b. If youwork inaloca government, indicate the population size:
_____Below 10,000 ___10,000-49,999 __ 50,000-149,999 ____Over 150,000

2.a. Indicate the emergency service in which you are employed:

____ Emergency Management ____ Socid Service
____ FireService _ Education
_____Law Enforcement ____ EMS/Hedth Care
____ Public Workg/Utilities Other
b. Yearsof experiencein this service:
___Lessthan1l 1-5 6-10 1115 1620 _ Over 20

Part 2. Thisinformation will be used to assess the effectiveness of the course and to improve course
content.

On ascale of 1 to 5 with 5 being the highest, please mark the response which best reflects your opinion.

Strongly Strongly
Disagree Agree
1 2 3 4 5

1. Course
a. Requirements and objectives were clear
b. Activities supported course objectives
c. Printed materials were complete and
well organized
d. Audio/Visua materials were appropriate,
visible and effective
e. Contributed to my knowledge and skills
f.  Wasworth recommending to others
g. Comments:

2. What would you do to improve this course?




1999 CSEPP CHEMICAL AWARENESS STUDENT’'S EVALUATION

Part 3. Thisinformation will be used to assess and improve the quality of the course content.

On ascale of 1 to 5 with 5 being the highest, please rate each chapter of instruction. Please use the space
provided in item 12 for comments about the modules or units.

Chapter Quality of Content
1. 1 2 3 4 5
2. 1 2 3 4 5
3 1 2 3 4 5
4 1 2 3 4 5
5 1 2 3 4 5
6 1 2 3 4 5
7 1 2 3 4 5
8 1 2 3 4 5
9 1 2 3 4 5
10. 1 2 3 4 5

12. Comments:

Thank you for participating!



1. List any questions from the participants that you could not answer:

2. List any additional information that participants would have liked to have covered in the
course:

3. List any information that instructors or participants believed to be incorrect or
inadequate:

4. List those features of the training course package that you found to be most useful:

5. Other Comments:

Name: Date Taught:

Address:

Phone Number:

Return to Federa Emergency Management Agency, ATTN: CSEPP Training Staff,
500 C Street, SW, Washington, D.C. 20472
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APPENDIX B
EFFECTS OF NERVE AGENT EXPOSURE

Table1l. Summary of Nerve Agent Effects
Table 2. Inhaation Exposure to Nerve Agent by Degree of Severity
Table 3. Direct Contact Exposure to Nerve Agent by Degree of Severity



Table 1. Summary of nerve agent effects

Duration of effects after
Agent Typesof  Route of Description of effects When effects appear after exposure Mild exposure Severe exposure
form effects  absorption
Vapor Loca Lungs Runny nose, nasal redness, tightnessin ~ Oneto several minutes A few hours 1to 2 days
chest, wheezing
Locd Eyes Miosis, congestion of theinner surface  Oneto several minutes Miosis — 2to 3days
of the eyelid, eye pain, frontal 24 hours
heedache
Systemic Lungsor  Slowed heart rate and increased activity ~ Lessthan 1 minuteto afew minutes  Several hoursto  Immediate effects: 2 to
eyes of smooth muscles, increased activity after moderate or severe exposure; aday 3days,
of skeletal muscles, and central about 30 minutes after mild Central nervous system
nervous system effects (see Table 4) exposure effects: daysto weeks
Liquid Locd Eyes Same as vapor effects Instantly Similar to
effects of
vapor
Loca Ingestion  Gastrointestinal (see Table 4) About 30 minutes after ingestion Severa hoursto 2to 5 days
aday
Loca Skin Local sweating and muscular twitching 3 minutes to 2 hours 3days 5days
Systemic Lungs See Table 4 Several minutes 1to 5 days
Systemic Eyes Same as for vapor Several minutes 2to 4 days
Systemic Skin Generalized swegting 15 minutes to 2 hours 2to5days
Systemic Ingestion  Gastrointestinal (see Table 4) 15 minutes to 2 hours 3to5days

After lethal or near lethal exposures to nerve agents, the time to onset of symptoms and to maximum severity of symptoms is shorter; it may be extremely brief
after overwhelming exposure. Following exposure to lethal concentrations, the time interval to death depends upon the degree, the route of exposure, and the
agent. If untreated, exposure to lethal concentrations of nerve agents can result in death 5 minutes after appearance of symptoms.

Adapted from the Treatment of Chemical Agent Casualties and Conventional Military Chemical Injuries, Department of the Army (FM8-285), Navy (NAVMED
P-5041), Air Force (AFIMAN 44-149), and Commandant Marine Corp. (FMFM 11-11) Table 2-2, pg. 2-7, December 22, 1995.



Table 2. Inhalation exposure to nerve agent by degree of severity

Degree of
severity  Body part affected Sign(s)/symptom(s)
Mild
(May also be effects of aninitia reaction leading to a more serious reaction.)
Eyes Miosis, dim or blurred vision; headache
Nose Runny
Mouth Drooling
Lungs Tightnessin chest; airway secretions; cough; moderate
difficulty in breathing
Moderate
(May aso include symptoms under “Mild.”)
Eyes Miosis; dim or blurred vision
Nose Runny (severe); nasal congestion
Lungs Tightnessin chest; breathing is more difficult; secretions more
abundant
Muscles Feeling of generalized weakness; generalized twitching of
large muscle groups
Gastrointestina Nausea; vomiting; diarrhea; cramps
Severe
(May develop from symptoms under “Mild” and “Moderate” or go directly to these symptoms.)
Muscles Generalized muscular twitching; convulsions; eventual |oss of
muscle tone and capability to function; loss of bladder and
bowel control
Lungs Severe breathing difficulty or respiratory failure
All Loss of consciousness; coma; desth
Onset Time:

Seconds to several minutes. Symptoms may occur after little more than one breath of nerve
agent vapor; large amounts may cause reactions within seconds. Effects do not worsen
appreciably after 15 to 20 minutes following cessation of agent exposure.

Adapted from F.R. Sidell, Management of Chemical Warfare Agent Casualties. A Handbook for Emergency
Medical Services, 1995.



Table 3. Direct contact exposure to nerve agent by degree of severity

Degree of Body part

severity affected Sign(s)/symptom(s)
Mild
(May aso be effects of an initial reaction leading to a more serious reaction.)
Skin Swesting at exposure site
Muscles L ocalized muscle contractions at exposure site
Moderate
(May aso include symptoms under “Mild.”)

Muscles Generalized muscle contractions and twitching all over
body; generalized weakness that increases with any
form of activity

Gastrointestina Nausea; vomiting; diarrhea

Severe
(May develop from symptoms under “Mild” and “Moderate” or go directly to these
symptoms.)

Muscles Generalized muscular twitching; extreme weakness,
convulsions; loss of bladder and bowel control

Lungs Severe breathing difficulty or respiratory failure

All Sudden loss of consciousness and collapse; death

Onset Time: Minutesto severa hours. The larger the exposure the shorter the onset time
of signsand symptoms. After alarge exposure (Iethal amount) the effects may occur
within minutes. After a period without symptoms, the first effect may be loss of
consciousness. Onset time may be aslong as 18 hours after exposure; however, in such
cases the effects are usually not lethal .

Adapted from F.R. Sidell, Management of Chemical Warfare Agent Casualties. A Handbook for
Emergency Medical Services, 1995.



APPENDIX C
EFFECTS OF SULFUR MUSTARD AGENT EXPOSURE

Table1l. Summary of Sulfur Mustard Effects
Table 2. Inhaation/Ingestion Exposure to Sulfur Mustard Agent by Degree of Severity
Table 3. Direct Contact Exposure to Sulfur Mustard Agent by Degree of Severity



Table 1. Summary of sulfur mustard agent effects

Agent Typesof Route of
form effects absorption Description of effects When effects appear after exposure
Vapor Loca Eyes: mild Tearing; itching; “grit” sensation in the eye; burning pain 4 to 12 hours
exposure
Loca Eyes: moderate “Mild" effects plus photophobia; swelling; reddening of eye 3 to 6 hours
exposure tissue; moderate pain
Loca Eyes: severe Marked swelling; contraction of the muscles; cornea 1 to 3 hours
exposure ulceration; cornea perforation possible
Loca Skin No immediate effects; delayed effects of burning, stinging,  Appearance of signs range from 2 to 36 hours, usualy
skin reddening and blister development in 6 to 12 hours
Loca Airways: mild Runny nose; sneezing; hoarseness; hacking cough; nose 12 to 24 hours
exposure bleed
Loca Airways: severe “Mild” effects plus severe productive cough; mild to severe 2 to 4 hours
exposure shortness of breath
Liquid Locd Skin Same as vapor effects but more likely to result in moderate  Becomes “fixed” to tissues within minutes. Latent
to severe damage period 2 to 24 hours (typically 4 to 6 hours) but may
be as short as 1 hour in hot and humid weather
Local Skin Reddening of skin; blisters 210 36 hoursif mild exposure; sooner and more severe
if moderate exposure; sooner and larger if severe
exposure
Local Skin Degth of epidermal tissue Severa days
Locd Eyes Same as vapor effects but more likely to result in moderate  Becomes “fixed” to tissues in minutes
to severe damage
Locd Airways Same as vapor effects but more likely to result in moderate  Becomes “fixed” to tissues in minutes
to severe damage

Systemic Ingestion

Systemic Skin

Systemic Skin

Nausea and vomiting; diarrhea; constipation

Feeling ill; vomiting; fever (moderate); complete
exhaustion (severe); injury to bone marrow; lymph nodes
and spleen (only if approaching lethal dose)

Shock after severe exposure; late depression of bone
marrow and brain activity (severe); fatigue; fedingiill

Diarrhea and vomiting can begin days after severe
exposure

Severa hours

Adapted from the Treatment of Chemical Agent Casualties and Conventional Military Chemical Injuries, Department of the Army (FM8-285), Navy
(NAVMED P-5041), Air Force (AFIMAN 44-149), and Commandant Marine Corp. (FMFM 11-11), December 22, 1995.
Medial Management of Chemical Casualties Handbook, Chemical Casualty Care Office, Medical Research Institute of Chemical Defense, Aberdeen Proving

Ground, MD, September 1995.



Table 2. Inhalation/ingestion exposure to
sulfur mustard agent by degree of severity

Degree of
severity Body part affected Sign(s)/symptom(s)
Mild
Nose, throat, windpipe Burning sensation; sinus pain; cough; sneezing
Gastrointestinal Nausea; vomiting
Moderate

Nose, throat, windpipe Burning sensation

Lungs Chest tightness; severe cough

Gastrointestinal Nausea and vomiting; stomach pains

Severe

Nose, throat, windpipe Severe burning

Lungs Difficulty breathing due to airway damage

Gastrointestinal Nausea; vomiting; bloody diarrhea (rare);
stomach pains

Central nervous system Large amounts may produce convulsions
(systemic effect)

Bone Marrow Decrease in white blood cells (approximately 3
days after exposure) leading to suppression of
immune system and susceptibility to infection
(systemic effect)

Time Onset

Onset of symptoms may be delayed—2 to 36 hours. Initial signs/symptoms are those of
immediate inflammation of the windpipe. Approximate time course for moderate
exposureis 2 to 4 hours, chest tightness, hacking cough, hoarseness, sneezing;

4 to 16 hours, sinus pain, increased respiration rate; 16 to 48 hours, severe cough, unable
to speak, very rapid breathing; 24 to 48 hours, severe breathing difficulty, bleeding of
lung tissue, pneumonia.

Adapted from F.R. Sidell, Management of Chemical Warfare Agent Casualties. A Handbook for
Emergency Medical Services, 1995.



Table 3. Direct contact exposure to sulfur mustard agent by degree of severity

Degree of Body part
severity affected

Sign(s)/symptom(s)

Mild
Eyes

Skin

Gastrointestinal
Moderate
Eyes

Skin

Gastrointestina
Severe

Eyes

Skin

Gastrointestinal

Central nervous

system

Bone marrow

Within 4 to 12 hours after exposure, tearing; itching;
blinking; reddening of eye tissue; “grit” sensation in the
eye; some swelling; burning pain; photophobia

No immediate effects, delayed effects of burning,
stinging, skin reddening and blister development. Skin
reddening occurs 2 to 24 hours (characteristically 4 to

8 hours)

Nausea (possibly with vomiting) lasting up to 24 hours

Within 3 to 6 hours after exposure, increased intensity
from “Mild” symptoms; swelling of eyelids to the point
of near closure; spasms of the muscles surrounding the
eye; increased photophobia; blurred vision; severe
inflammation of soft tissues around the eye and the
cornea with iris involvement

No immediate effects; blisters appear sooner and are more
severe than in cases of “Mild” symptoms

Nausea, vomiting, stomach pains

Within 1 to 3 hours after exposure, severe pain; increased
swelling of eyelids to point of closure; possible cornea
ulceration

No immediate effects; blisters appear sooner and are
larger; death to skin tissue; skin charring may be evident
Nausea, vomiting, bloody diarrhea (rare), stomach pains
Large amounts may produce convulsions (Note: Thisis a
systemic effect that may occur after large dose through
skin or breathing or combination)

Decrease in white blood cells (approximately 3 days after
exposure) leading to suppression of immune system and
susceptibility to infection (systemic effect)

Adapted from F.R. Sidell, Management of Chemical Warfare Agent Casualties. A Handbook for

Emergency Medical Services, 1995.



