CHAPTER 13

CHEMICAL, BIOLOGICAL , AND RADIOLOGICAL
DEFENSE

If we do not stem the proliferation of the world’s deadliest weapons, no
democacy can fed secue... One of our mog urgert priorities mug be attacking

the proliferation of weapos of mas destruction whethe they are nuclea,
chemical or biobgical.

—President Bill Clinton
1993

As amembe of the Navy, you need agoad working the U.S. Navy must be highly trained in CBR-D.
knowledge of chemical biological ard radiological CBR-D training allows Navy units to sunive CBR
defense (CBR-D). CBR-D is defined agefensive attack ard continwe to fight and deferd their ship or
measues taken againd the effects of a chemical a unit unde CBR-contaminaté conditions.
biological, or a nuclea weapors attack. Training in
defensive measures lets the command maintain
operational readiness and complete its mission.

The ned for training in CBR-D is never ending.
The Navy has developed and continues to develop
differert countermeasussagaing many possibé CBR

Throughot history, countries ard factiors have applicatiors that an eneny might think of. Because
developed and used chemical, biological, and possible enemies continually develop CBR
radiologicd (CBR) warfare In WWI, chlorine gas was applications, training programs using information
used which forced the developmeit of the gagsmask In abou the greates CBR threas are developal to train
WWII, nuclea weapors were usal for the first time. naval personnel. These programs include disaster
During WWII, many nations began developing preparedness drills and personnel qualification
chemicéard biologicd agens as a warfare tool. More standard (PQS) Don't takethistraining lightly; it may
recenty, a newe agert was usel in Japars subway save your life.
system ard blister agens were usal on the Kurds

during the Iragq ard Iran war. The use of CBR clearly CHEMICAL. BIOLOGICAL. AND
demonstratethe neal for a posiive defensve posture NUCLEAR W’AR FARE OPEI’?ATIONS
within our Navy.

United States nationa policy prohibits our being ~ Learning Objectives When you finish this chapte,
the first to use chemicé agens againg an attacking ~ You Wwill be able to—
nation The appoval for our initial use of chemical
weapors mug come from the Presidenof the United
States.

The United Stateswill not use biologicd agents, * Recognize the needrf@BR defense.

including toxins regardles of sour@ or manne of « Identify terms used WitCBR.
production, or other methods of biological warfare
unde any circumstancesThe United States strictly The primary purpo® of nuclea weapors is the
limits its biological and toxin research program to masdestructio of targetsand personnelThe primary
defensvze measuressud as productinn of vaccines,  Purpo of biologicd and chemica attacls is the mass

antidotes, treatment, and profeetequipment. casualtis of personngllivestock and/a crops These
weapons are calledveapons of mass destruction

Anaggreswsenatimmight deciceusingachemical  pecaustheydestoy largeareaor kill ard disabklarge
or biologicd (CB) weapa first is to its advantage,  gegments of the population.

perhaps as asurprige attack Therefore all membes of

* Recognize chemical, biological, and
radiological (CBR) attack methods.
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In chemicé warfare (CW) operations chemical

agens cankill or disabk personnkby affecting their

blood newes eyes skin, lungs or stomachBiological
warfare (BW) operation agents include

microorganisms, fungi, toxins, and microtoxins to
caugdiseasstha will kill or produ@ othe casualties.
Nuclea weaporms produe explosiors of grea forceand
heat and release nuclear radiation.

Many types of weapors and method may be used
to deliver chemicd and biologicd agens and nuclear
bombs The use of two or more differert types of
weapoisto deliver thesagensmay beusel at thesame
time. Missiles having long-range attack capability
provide amears of delivering chemica) biological and
nuclea weapors tha can be launche in almog any
manner by land, sea, and/or air units.

Chemicd agens have been placal in projectiles
ard usal effectively. A similar possibility exists with
biological agents; however, for technical reasons it

appeastha the mog probabé methal of delivery isby
aerosol.

CHEMICAL WARFARE

Learning Objectives: When you finish this chapte,
you will be able to—

¢ |dentify termsusead with chemicawarfare (CW).
¢ |dentify types of GV.
* |dentify the dfects of CW agents.

¢ |dentify self-aid and first-aid methods for
countering nere, bliste, and choking agents.

CW agents are used to produce death, injury,
temporay incapacitationor irritation effects Broadly
speaking, there are two types of antipersonnel
agents—casualtard incapacitatingSorre of thetypes
of CW agents are described in table 13-1.

Table 13-1.—Characteristics of Selected CW Agents

Agent | Agent Physical Phvsiological Eff Relative
Name Type | Properties ysiological Eftects Rate of
Action
Sarh Nerve |Colorless Difficulty breathing, excessive contraction of the pupil of the eyeRapid
odorless, (miosis), blurred vision, headache and nausea leading to respirgtatlyin
volatile distress, convulsions, and eventually death. minutes)
liquid
VX Nerve |Colorless Difficulty breathing miosis, blurred vision, headache and nausedRelatively
odorless, leading to respiratory distress, convulsions, and eventually deattapid
low (within 30
volatility, minutes)
oily liquid
Mustad Blister | Garlic odor, |Blisters or irritates skin, eyes, and lungs Delayed
medium onset (4-6
volatility, hours)
oily liquid
Hydrogen | Blood Almond Prevents the normal transfer of oxygen from the blood to body | Rapid
cyanide odor, highly tissue resulting in respiratory paralysis. (within
volatile gas minutes)
Studert Notes:
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CASUALTY CW AGENTS concentrationsComplet recmvery is usualy expected

without medical treatment.
Casualy CW agens can cau® deah or sewverely

incapacitate personnel for long periods of time. EFFECTS OF CW AGENTS

Casualty agents can be either persistent or

nonpersistent. They are classed as blood, choking, = CW agens will make you a casualy when your
newve, and blister agentsall of whichcaninflict serious  body comes in contad¢ with abigge dose than it can
injury or death. withstand The limits of tolerane of the human body
vary from short periods of exposure and low
concentrationof certan agensto extendel periods of
exposure and high concentrations of certain other

Sone casualy agens have acumulaive effect,
which mears that successe doses add to the effect of

ead precediig dose You might recave anonlethal 4015 Furthermorethe limits of tolerane to specfic
dose of a newve agen for example followed withina  a4eng vary with individuals Your principd concen is

few hours by anothe nonletha dose However, the  yecognizimy the symptons and relieving the effects of

cumulatve effectsof thetwo exposuracould kil | you. exposure before the limit aposure isxceeded.
INCAPACITATING CW AGENTS Nerve Agents
Incapacitating CW agents temporarily disable Poisonim by newve agens affectsbodily functions.

personnkbut do nat creae permanenhinjury. They can The disruptian of newe impulses produce different

produce physiological and/or psychological effects. €effectsondifferert body systemslt’simportart for you

Theseffectsmakeindividualsincapabé of performing to recogniz both mild and severe signs and symptoms

dutiesfor hoursor days even after exposuehasceased. of newve ager poisoning Mil d symptons will become

) L severe if personnel are repeatedly or continually
.Some |ncap.<310|.t.at|ng a‘%le“ts have effects that exposeal to low concentrations of a newe agent High

typically ladt for significart periods of time but donot  ¢oncentrations of nerve agent poisoning will cause

seriousy endangelife; for example riot contrd agents. rapid onse of severe symptoms possiby without any

Riot contrd agens produ@ only temporariy irritating ~ mild symptonsat all. Thesymptonsof nevepoisoning

or incapacitating effects when used in normal are slown in the folbwing chart:

MILD SYMPTOM S SEVERE SYMPTOMS
® Unexplain@ runny nose ® Strang or confuse& behavior
® Unexplaing sudde headache * Wheezingdifficult, or laborel respiratismand cough
® Excessie sudde drooling ® Severgy pinpointal pupils
¢ Difficulty seeimg (reducel vision or miosis) * Red eyes with tearing
* Tightnesin chest difficulty breathing * Vomiting
® Localized sweatirgard musculatwitchinginthearea * Sevee muscula twitching and generaweakness

of contaminatd skin o .
¢ |nvoluntary urination and defecation

* Stomaé cramps ® Convulsions

* Nausea .
® Unconsciousness

® Respiratoy failure

Studert Notes:
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NOTE

Somre symptons of hed stres are similar to
symptoms of nefe agent poisoning.

Therapid action of newveagenscallsforimmediate
administration of the antidotes atropine and
pralidoxime chloride (2-PAM C1). Atropineacisto dry
up secretiosintherespiratoy trad and to stimulaethe
central respiratory functions, and 2-PAM C1
simultaneousl relieves musck paralysis especialy in
the respiratoy tract Both antidotes are self-injected
into the laterd thigh musck by the use of automatic
injectors.

Blister Agents

Blister agens ad on the eyes mucots membranes,
lungs and skin. Blister agens include mustad vapors
and mustad liquids. Mustards burn and blister the skin
theycontactdamagtherespiratoy trad wheninhaled,
and cau® vomiting and diarrhea when absorbedThe

degree of damage depends on the type and

concentratia of the agent the weathe, the amourt of
activity of theindividual, and amourt of exposuetime.
Blister agens are effective even in smal quantitiesand
produce both immediate and delayed injuries.

Mustad vapors burmn any area of the skin; but, the
bum is mog severe in moig areas sud as the neck,
genitals groin, armpits bend of knees and elbows.
Rednes of the skin follows in 1/2 to 36 hours after
exposure. This condition may be accompanied by
intengkitching, and blisters may then appea. Stiffness,
throbbing pain, and swelling may also occu

A few hours after breathirg the mustad vapa, a
victim experiencs irritation of the throat hoarseness,

ard coughing After severe exposure the lining of the
respiratoy systen swellsand interfereswith breathing.
Frequeny, pneumonia evelops.

If thewhole body is exposel to mustad vapa, the
body goes into a state of shock. This reaction is
accompanied by nausea aminiting.

Personnkewho suspetcontaminatio of their eyes
or face mud sed overhea shelte ard flush the g/es
with potable (drinkable) water from a canteen or
shower. Mild exposure to skin can be treated by
applying calamire lotion or topicd sterod creamsAll
blisters shoul be openeddrained and cleansd with
tap or saline wate. Any exposue to mustard require
medical care by a corpsman or medical personnel.

Blood Agents

Blood agents inhibit the action of an enzyme
responsib# for transferrirg oxygen from the blood to
the cells of the body. Thusthe cells becone staved for
oxygen Inhalatian is the usua route of entiy for blood
agents.

Thesymptonsproducel by blood agensdepermon
the concentratia of the agen and the duratian (length
of time) of the exposure Typically, eithe deah occurs
rapidly or recovery takes place within a few minutes
after removal of the victim from the toxic atmosphere.
High concentrations of blood agent cause labored
breathirg within a few secondsviolent convulsions,
followed by cessation (stoppage) of breathing
completey. Finally, the heat stops only afew minutes
after initial exposure The symptons of exposue to
blood agents are stvn in the folbwing chart:

INITIAL SYMPTOM S

ADVANCED SYMPTOMS

Increasd respiration
Headache
Giddiness
Dizziness
Increasd pulse rate

Red flushed skin

® Convulsions
e Coma

* Death

Studert Notes:
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If you're exposelto ablood agentimmediatey don
(put on) a protecive mask Spedl is essentidl Blood
agens ad so rapidly tha within secondsthe effects of
exposue can make it impossibe for individuals to don
their own mask If this happensthe neares person
shout help those who carit don their mask Medical
personnel should administer medications.

Choking Agents

In low concentrationchoking agens produe an
action on the respiratoy systen tha resuls in the
accumulatio of fluid in the lungs Accumulation of
fluid in the lungs can cau® death High concentrations

exposure Shalbw and rapid breathing a hackirg and
painfu cough frothy salva, and an ashe gray color of
the skin indicate the presence of fluid in the lungs.

After exposue to ahigh dose of a choking agent,
it’s importart to begin medicd treatmen quickly to
prevent accumulation of fluid in the lungs. It’s
importart to keep the victim at red and warm Cough
suppressarand pain relievers can be given as long as
the doses ddninterfere with respiratory functions.

Riot Control Agents (RCAS)

RCAs are classified as either tear agents or
vomiting agens ard are characterizé by very low

produce death for the same reason, but the uppertoxicity and brief action They are usel to produce

respiratoy trad may be involved as well. Exposue to
choking agens may produe immediat drynes of the
throat coughing choking tightnes acros the chest,
headachenauseaand at times irritated and watery
eyes Howewer, symptons are usualy delayedand it’s
possibetha noimmediae symptonswil | appeawhen
exposed to datal dose.

Even amild exposue to a choking agert tha is
accompanid by immediae symptons may caus fluid
to accumulag in the lungs within 2 to 24 hours after

temporary misery and harassment. Most personnel
exposal to RCAs dont require medica attention and
casualtisarerare Tea agensad rapidly onneweends

in the cornea and mucous membranes of the eye.
Vomiting agents cause local inflammation of the
respiratoy tract sinusesarnd eyes The symptons of
exposure to RCAs are alvn in the folbwing chart.

First aid for personnel exposed to tear agents

includes providing a suppy of fresh air as som as
possibe and changimg exposel clothing If symptoms

SYMPTOMS OF TEAR AGENT S

SYMPTOMS OF VOMITING AGENTS

Violent burning sensation of the eyes
Reddening of the eyelids
Uncontrollable winking

Excessive tearing

Intolerance to light

Burning sensatia of thethroat with developirg pain
and a sensation of choking

Sneezing
Nausea
Diarrhea

Headache

Burning sensation of the skin

Irritation of theeyes mucows membransof themouth
and nose

Runry nose sneezingand coughing
Headache
Tightnes ard pain in the chest

Nause ard vomiting

Studert Notes:
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continue the eyes mouth and skin shoud be flushed
with large amouns of wate. Although the effects of
vomiting agens can be dramatic personnkcan usually
perfoim duties despie their effects Personnkshould
continwe to wea a face mak even thoudh coughing,
sneezingsaivating and naus@ occu. (The mask can
belifted from the face briefly to allow for vomiting and
to drain salva from the face piece) Analgesis can be
given to releve headache and general discomfort.

REVIEW 1 QUESTIONS
QL Wha tem is usal to descrile weapors that
destroy large areas or kill and disable large
segments of a population?

Q2. Wha is the mog probabé delivery methal for

chemical or biological weapons?

Q3.

List the wo types of antipersonnel agents.

a.

Q4. Theuseof neveagensproducessymptonsthat
are similar to what other, more common

condition?

Q5. Wha patt of the body ismodg affected by blister

agents?

Q6.

If you are exposel to ablood agenfwhat action
should you tke first?

Q7. True or false. Cough suppressant and pain
relievers can be given to avictim of a choking
agent.

BIOLOGICAL WARFARE

Learning Objectives When you finish this chapte,
you will be able to—

¢ Recal the ternms usal with biologicd warfare
(BW).

¢ |dentify the types of BV.
¢ |dentify the éfects of BN.

Biologicd warfare (BW) is the intentionad use of
living organisms toxins, and microtoxirs to disabk or
to destoy peopk arnd domestt animals damag crops,
or deteriora¢ supplies BW might be useal on alarge
scale therefore biologicd immunizatiors of military
forces and the dewelopmen of detectimm equipment,
sud asthe Interim Biologicd Agert Detection System
(IBADS), are being used Sone of the types of BW
agensandtheir symptonsaredescribeintable13-2.

Do not underestimate BW as a weapon BW
agents can be produced on a scale not considered
possibk in the past Even smal natiors with modern,
adequatresearh facilitiescan produe@large quantities
of BW toxins and microtoxins more cheapy than they
can produe othe types of weaponsThes toxins and
microtoxirs are hundred to thousand times stronger
than todays chemicd weapons The disadriantag of
BW agens is tha many are rapidly degradel when
exposeal to certah environmenté conditions sud as
ultraviolet radiation visible radiation heat drynessor
humidity.

Animals, insects, and rodents can be used as
carriesto sprea BW agentsSaboteuws can also infect
large numbes of peopk by contaminatig a water
suppl. Infecting wate, milk, and food supplies with
microarganisns can sprea diseasessud as anthrax,
typhoid fever, cholera, and influenza.

In the early stage of any biologicd diseasethe
general symptoms include fever, malaise, and
inflammation.

Studert Notes:
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Table 13-2.—Characteristic§or Selected BW Agents

Disease Causative |Physiological Effecs Time to
(common name) | Agent effect
Anthrax Bacillus Mild fever and fatigue, worsening to severe respiratory | 1-5 days
anthracis | disorders, high fever and excessively rapid pulse rate. Death
can occur within 5-12 days of exposure if left untreated.
Pulmonary anthrax is fatal more than 90% of the time.
Plagle Yersinia Fever, headache, and rapid heart rate, followed by pneum@ntadays
pestis and hemorrhaging in the skin and mucous membranes.
Untreated plague pneumonia fatalities approach 100%, but
early treatment can reduce mortality to as low as 5%.
Tularema Francisella | Symptoms include fever, chills, headache and muscular p&rb days
tularensis | Untreated tularemia can result in 30-60% mortality; treated,
the mortality rate is reduced to 1%.
Botulinum Toxn | Clostridium | Initial symptoms include extreme weakness, nausea, 2-26 hours
botulinum | headaches, and intestinal pain leading to respiratory paralysis
that may cause death.

The degree of fever varies with the individual,
dependig on the persors resistanceHowever, fever
does serve as arough guide to the severity of infection.
Often aviolent chill preceds the fever. Whethe the
chill occuss or not, fever is usually one of the earliest
symptoms.

Malaise is a feeling of bodily discomfort and
weakness Thele may be nauseadizziness loss of
appetite, and general aches and pains.

Inflammation is cause by the reaction of body
tissuescombatirg and sealirg off aninfection Inalmost
ewery ca® ther is pain rednessand swelling Some
types of infection resut in acharacteristirash making
it possible for a doctor to rka an early diagnosis.

REVIEW 2 QUESTIONS

QL BW is theintentional use of

(a)
destroy (b)

to disable or

Q2. Wha is the disadiantag an eneny has when
using BW agents?

Q3. List the symptons of biologicd diseas in its
early stages.

a.

NUCLEAR WARFARE

Learning Objectives When you finish this chapte,
you will be able—

¢ Recall the terms used with nucleeafare.

¢ |dentify the types of nuclea warfare ard the
effects of nuclear weapons.

¢ |dentify self-aid and first-aid methods for
countering the féects of nuclear radiation.

¢ Recal the differen® betweea radiologica and
radiation contamination.

Studern Notes:
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In one way, nuclea weapors are no differert from
ordinary high-explosve bombs—badh are designé to
caug destructia by blag and shodk effects Of course,

AIR BLAST

Anair blag (fig. 13-2) isoneinwhich the firebal is

nuclear weapons have a much greater destructionpelow 100,000 feet and do€srtouch the earth’s

capabiliy than conventiona high-explosve weapons,
with the addedféects of nuclear radiation.

Nuclea explosiors are classé accordimg to the
point of detonatia with relationshp to the surface of
the earth—a high altitude blast an air blast a sufface
blast, and a subdiaice blast.

HIGH ALTITUDE BLAST

A high altitude blad (fig. 13-1) isdefined as ablast
that takes place above 100,0® feet The majar aim of
this blast is to destroy or interrupt satellites and
communication systems through the effect of an
electromagnetipulse (EMP). Basicall, the EMPisan
intense electrical surge that affects electronic or
electrical equipment in a burnout that's equivalent
(equal) to that caused by a lightning kegri

suiface The radiatinn effects from an air blad are
minimal. The main reasm for using an air blag is its
destructive value produced in the expansion and
compressio phase of weapm detonation The blast
causean over pressurizatio tha crushe everythingin

its path The front of the blad is called the mack front.

An air blag would be mog effective to use againg a
battlegroyp at seabecaueit would structuraly damage
and/or sink may ships.

SURFACE BLAST

A sufrface blag (fig. 13-3 is one in which the
firebal touchesthe earttis suiface Most of thedamage
causé by a suifae blag is due to the shod (or blast)
wavetha accompanisthe explosion Largeamouns of
surface materials are vaporized and taken into the
fireball. Asthe firebal rises more debrsis sudked up
by the strorg after winds. Much of thisdebrireturrsto
earth as radioaige fallout.

— 100,000 ft.

— 0 ft.

LEGEND

— THERMAL RADIATION
—— INITIAL RADIATION

( emp

% FIREBALL

— AL il —em e
—0ft.
LEGEND
—>» THERMAL RADIATION (((«C BLAST WAVE
—~—» INITIAL RADIATION 5% FIREBALL

BMRF1301
Figure 13-1.—A high altitude blast.

BMRF1302
Figure 13-2.—An air blast.

Studert Notes:
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RADIOACTIVE CLOUD

ADIOACTIVE CLOUD

BASE SURGE
—N A l —_—
e NP N — N — N
BASE SURGE AND BLAST WAVE FALLOUT
LEGEND
~» [INITIAL RADIATION e FALLOUT
—» THERMAL RADIATION {((«« BLAST WAVE
i WATER DROPLETS FIREBALL

BMRF1303

Figure 13-3.—A surface blast.

The effective range of blag damagislessthan that

from an air blast because much of the energy is

transmittelintheform of agrourd or wate shok wave.

Nea grourd zerq however, the severity of the shock
waveisgreate than that of the blag wave. Thedistance

at whichthermaradiation (hea) ishazardoaisslightly
less than that from an air blast.

Nuclear radiation is of two types—initial and

residual.
Initial Radiation

Initial radiatian occuis within the first minute after
an explosion residua radiation occus thereafte In

mod instancesinitial radiatian is of littl e consequence

becausthelethd range of its effectsislessthan tha of
the blaswawe.

Residual Radiation

Residuaradiation for asuface kurg is dangerous
becausthelargeamour of suface materia drawninto
the cloud is heavy enoudn to fall while still highly
radioacive. Additionally, the fallout area of a surface
blag is mud larger than the area affected by hed and
shock.

SUBSURFACE (UNDERWATER) BURST

In an underwater burst (fig. 13-4) a fireball
formed Howewer, it’'s smalle than the firebal of an air
burg and is not normal The explosion creats alarge
bubble (cavity) tha rises to the suiface where it expels
steam gasesard debrsinto the air. Wate rushirg into
the cavity is thrown upward in the form of a hollow
columntha may reat aheigh of severd thousaul feet.
When the columm collapsesa circular cloud of mist,
called thebas suge, isformed arourd the base of the

Studert Notes:
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—» THERMAL RADIATION
(ABSORBED BY
SURROUNDING WATER)
WATER DROPLETS

I UNDERWATER SHOCK

((((« SHOCK WAVE
<L FIREBALL

«Cro RADIOACTIVE BASE SURGE

BMRF1304
Figure 13-4.—A subsurfacéurst.

column The bag surge billows upward to aheigtt of
severd hundreal feet and expands rapidly outward to a
distane of severd thousanl yards Then it gradually
risesfromthe sufaceand mergeswith thecloud formed
by the escapingreball.

EFFECTS OF NUCLEAR WEAPONS

Detonatia of thenuclea bomb create ablag wave
that travels outward in all directiors at an initial speed
mud greate than the speel of sound When the wawe
strikes the earths suface anothe waveis formed by
reflection. At some distance from ground zero
(dependig on the height of the blast) the primary and
reflected wawes combire to form a reinforcal blast
wawe. Pressug at the wavefront, calledoverpressue, is
many times that of normd atmosphed pressue and is
wha cause mog of the physicd damageAdditionally,
undewate burst creat large watea waves somne of
which reach heights of over 90 feet within a few
hundrel feet from the blast The wate wawves travel
outward at high speel for a distane of severd miles,
gradually diminishing in size. The overpressure

decreasgasthe distan@from the blag increaseshut it
can cause damage nyamiles from the blast.

Nuclea weaposprodue explosiorsof gred force
and hed ard releag nuclea radiation Their primary
purpose is the mass destruction of property and
personnel. Their effects are divided into three
cakgories—blas wawves or shok waves incendiay,
and radiation.

Blast Waves or ShockWaves

Injuries cause by blag wawves can be divided into
primary (direct) injuries and secondary (indirect)
injuries.

PRIMA RY BLAST INJURIES.—Primay blast
injuries resut from the dired action of the air shock
waveonthehumanbody. Thegreate theweapors size,
the greate the blag waw's effective range with a
subsequent increase in casualties.

SECONDARY BLAST INJURIES .—Secondary
blag injuries are causé by strorg blag windsreaching
hundred of miles pe hou collapsirg buildings and
timber and flinging debrsabout Personnkemay also be
hurled against stationary objects or thrown to the
ground by high winds accompang theexplosion.

At sea, the shock wave accompanying an
undewvate burg produce various seconday injuries.
Causalities resemble those caused by more
conventiona undewate weaponssud as mines and
deph chages Insteal of being localized the casualties
extend over the entire ship. Also, injuries resut from
personnel being thrown against fixed objects or
structuresUnsecurd objecs can ad as missiles and
cause may injuries.

Incendiary

There are two generaways fires can originaein a
nuclearexplosion.

1. First, kindling fuels can be ignited as adirect
result of the absorption of thermal radiation.

2. Secondfirescan bestartael from electrica short
circuits, broken gas lines or othe interrupted
hed source as an indirea effect of the blast
wave.

Studert Notes:
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Interaction of theblag wawe, fire, and extert of blast
damage are important factors in determinifige
spread.

Flash burns are likely to occu on alarge scakasa
resut of an air or suface blag of a nuclea weapon.
Becaug thermad radiation travels in straiglt lines it
burns primarily on the side facing the explosion But
unde haz atmospher conditiors alarge proportian of
the therma radiation may be scatteredresultirg in
burnsrecaved fromall direction Dependilg onthesize
of theweaponssecond-dgree burnsmay bereceaved at
distances of 25 miles or more.

The intense flash of light that accompanies a

nuclea blag may produe flash blindness ewven at a
range of severd miles Flash blindnes is normally
temporay, though the e/es can rewver in abou 15
minutesinthedaytimeand inabou 45 minutesat night.
A greate dange liesin recaving permanehdamagto
your eyes causel by burns from therma radiation,
which may occu 40 miles or more from alarge-yield
nuclear weapon.

Unde sone conditions individud fires createl by
anuclea explosian can cone togethe into mas fires
with great potential for destruction. The most
significart types of mas fires are divided into two
cakgories—firestorms and conflagrations.

FIRESTORMS.—In a firestorm, many fires
mergeto form asingle colurm of haot gasthat risesfrom
the kurning area Strong fire-inducedradid winds are
associate with the column Therefore the fire front is
essentialf stationay and the outward sprea of fireis
prevented by the in-rushirg wind. Virtually everything
combustible within thefirestorm area is desfyed.

CONFLAGRATIONS .—Conflagrations have
moving fire fronts driven by the wind. Conflagrations
can spred as long as there is fuel. Unlike firestorms,
conflagrations canalelop from a single ignition.

Radiation
Nuclea radiation hazard consis of alphaand beta
particles,gamma rays, and neutrons.

AL FA PARTICLES .—Alpha particles havelittle
skin-penetratig power and mug betaken into the body
through ingestion or cuts to be injurious.

BETA PARTICLES .—Befa particles can present
a hazad to personnkif the emitters of thes particles
(carriad in contaminatd dust dirt, or bonb residue)
come into contad with the skin or get inside the body.
Beta particles with enoudp intensiy cau® skin burns
(radiationburns).

GAMM A RAYS.—Gamna rays are pure eneggy
ard not easily stoppedThey can penetrag every region
of the body. In fact many gammarays will pas right
through abody without touchirg it. Howewer, gamma
raysthat do strike atonsin the body caug the atonsto
ionize The ionization may resut in any numbe of
possibechemicareactiorstha damag the cells of the

body.

NEUTRONS.—Of all the nuclear radiation
hazardsneutrors havethe greatespenetratig power.
When the neutran is capturel in the atons of various
elemens in the body, atmosphergwate, or soil, the
elemens becone radioacive ard releag high-enegy
gamma rays and beta patrticles.

Initial radiatian contairs both gamma and neutron
radiation. Residual radiation, our greatest concern,
contains botlgamma and beta radiation.

EFFECTS ON SHIPS AND SHIPBOARD
SYSTEMS

Ships close to a detonation point may sustain
considerable material damage from air blast,
undewate shock wate waves and possiby thermal
radiation There will be aship kill zore arourd ground
zera Outsice grourd zerq there will be amud larger
damage-suiival zone Herg ships will recave severe,
moderag or light topsice damag aswell asoperational
and equipment damage.

Damage fom an Air Blast

Dependig on the weapm yield, the blag wave
from nuclea detonatios can caug® dama@ to ships
milesfromthe blast Damage will beinflicted primarily
on the superstructug and the hull above the waterline.
Sone examples of dama@g from an air blag might
include the warping or buckling of the flight deck a
distortion of airplane elevators, hull girders, deck
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machiney and rada antennasand the crackirg of package, the components in the circuits, and the

seams afive and baiw thewaterline. constructim technique and materias usal to make the
components. In general, radios, radar, computers,
Damage fom Underwater Shock cables ard wiring, and inertid guidane systens are

susceptild to TREE The respons of sud systens to

Thepressuepulsecreatelin water by an explosion  radiatian depend on the natuee of the radiatian and on
onor belowthesurfaceiscalled anunderwate shack. It the specfic componerg ard operatimy stats of the

travels mud faste than an air blag and can inflict systems.

damag to ships at adistane of severd miles Possible _

effects include damag to the hull, heavy machiney, - BLUEOUT.—Blueout is the prolonged

gun mounts, and electronics systems. disturbane of an undewate nuclea detonatiom and is
caused by ocean basin shock reverberations that

Damage fom Water Waves interfere with passive sonar systems. The noise

resultirg from the initial nuclea weapam detonation
An undewate nuclea burg may resut in wawes (theinteraction of steam and water and the pulsatiors of
over a hundrel fee in height but wate wawes are the stean bubble masls out all othe sourd for ashort
seldon the primary soure of ship damageThe impact periad of time making it impossibé for sona operators
of water waves may cause distortion of the to listen for target data The effects of blueou are
superstructurecarty away ded gea, or flood through temporay.

damaged weather doors. BLACKOUT .—Blackout, caused by an
atmospher nuclea explosion is the interferene of
radio transmissions through ion fields formed in a

Nuclea detonatio can caug considerat® damage detonation. In a tactical situation, straight-line
to tacticd systemsincluding electrica and electronic ~ communications (radar and radio transmissions)
systems, sonar, radar and communications. SuchP€twe® ships on opposie sides of the firebal will be

damag can be aresut of an electromagneti pulse lost. Following a high altitude detonation, satellite
(EMP), transient radiation effects on electronics, cOmmunications may be affected or lost. Blackout
blueout. or blakout. alters or inhibits rada or radio wawes and affects all

frequerty bands.

Damage to ShipsTactical Systems

ELECTROMAGNETIC PULSE (EMP) .—
Shipboad damag occuiswhen metd conductorssuch
aselectrica cablesantennasand sensorsabsob EMP.
Computers and other equipment using solid-state
componergare mog vulnerabéto EMP. Vacuum-tube
equipmenisless susceptiblePersonnkarerit directly
injured by EMP, kut they may suffer electricd shod if
they are in conta¢ with alarge conducte of electrical REVIEW 3 QUESTIONS
enegy.

Procedurs to counterat the effects of bladout
include providing alternaé paths for communications,
shifting radio operating frequencies, changing
transmissia modesand waiting for bladout effectsto
diminish.

) QL List thefour types of nuclea weapm explosion
Preventive measures to protect barden classfication.

equipment against damage by EMP include metal

shielding goad grounding use of suge arrestersand a.
the proper arrangement of electrical wiring.

TRANSIENT RADIATION EFFECTS ON b.
ELECTRONICS (TREE).—TREE occurs in c
electronis systens as aresut of exposueto gamnaor '
neutron radiation The actua effects are determine by
the characteristics of the circuits in the electronics d.
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Q2 Describe why residual radiation is more
dangerous than initial radiation.

Q3. Describe how a secondary blast can cause
injuries.

Q4. List the nuclear radiation hazards.

a.

Q5. List themeasurstha shoutl be taken to protect
electronic equipment from théfects d EMP.

a.

CONTAMI NATION, DETECTION, AND
IDENTIFIC ATION

Learning Objectives When you finish this chapte,
you will be able to—

* |dentify the purpo® of CBR monitoring and
decontamination teams.

¢ |dentify the markers used to indicate CBR
contamination.

¢ Recall the purpose of the markers used to
indicaie CBR contamination.

For aship or stationtoretanitsoffensve power and
carry out its mission, immediate detection and
identification of radiationand BW and CW agensare of
gred importance Howewer, the natue of radiatian and
BW armd CW agens$ makes it difficult to deted¢ and
identify them. Here are sonegamples.

You know anuclea attad is taking place because
you can seeit, hea it, and fed it. But, you carit seethe
nuclea radiation Nuclea radiatim is just as deadly
over aperiad of timeastheblag itself. A biologicd and
chemicé attak can be just asinvisible. You might not
know about them until it's too late. Because CBR
attacks might be invisible, you need to recognize
symptonsof radiatiocnand BW and CW contamination.

SURVEY TEAMS

After aCW, BW, or nuclea attack suiveyteansgo
throudh the ship to determire the extert and location of
any contaminationRapid detection and identification
arevital sothat effective defengmeasursmay betaken
immediately. A survey team, or monitoring party,
consiss of a minimum of three people—a monita, a
recorde, and a messenge

Themonitor isin chage of the party. The monitor
carries high-rang and low-range suwvey meters The
monitar isresponsila for the safe of the team and for
determiniig intensitiessand locatiorsof contamination.

The recorder maintains a record of intensity
readings (obtained by the monitor), time of the
readingslocation of the hazardos areasand specfic
hazardsAlso, the recorde may ad as amaiker, using
line to rope off hazardos area and chak to maik on
bulkhead and decls the intensities of contamination
found during the swey.

The messengerepors to damag@ contrd central
(DCC) the contaminated areas and the readings
obtainel by the monita. In DCC, personnkplot the
reporsfromthe variousteansto get ageneraoutline of
contaminatd areas to pinpoirt hot spos (area of
higha-thanaverag intensities) ard to establi® stay
times for spedic areasffg. 13-5).
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Figure 13-5.—General outline of contaminatedraas on weather decks.

Two types of suwveys are usually conducted—a
rapid, or gross, suey and a detailed suey.

Therapid surveyis apreliminal reconnaissance.
Limited numbes of reading are taken in aminimum
amourt of time. The purpo® of the rapid suveyisto
obtan aquick estimae of radiatian lewvels at specfied
locations to determine the possibility of keeping
stations manned.

A detailed survey is used to determine the
effectiveness of decontamination measures. All
accessil# area and equipmemnare surveyed in aslow,
methodich manne. Speciad attentian is paid to areas
that terd to hold contaminatio (rus spots caulking in
wood decks, aaas, rope, and so on).

Each member of a monitoring team wears a
protectve mask and clothing and isequippe with both
apodet dosimeteand ahigh-rangecasualy dosimete.
Nomembe with an open cut or wound shout ente any
contaminatd area Smoking drinking, and eatirg are
prohibited in contaminated areas.

CBR CONTAMI NATION MARKERS

A standard system is used to mark areas
contaminatd by CW, BW, or nuclea agentsLook at
figure 13-6, which shows CBR contaminatio maikers.
The markers are triangula in shape with a bae of
approximatef 11 1/2 inchesand sidesof abou 8inches.
Ead type of contaminatio is readily identified by the
color of themarker. Additionally, theyarelabeled GAS,
BIO, or ATOM, as appropriateThe front of the marker
indicatesthe saklimitsof thecontaminatd areaNewver
gobeyond themarkerswithout permission Thefront
of ead marker also contairs information abou the

NUCLEAR RADI ATION

When a ship is exposed to radiation or is
radiologicalyy contaminatd (suc asfrom abag suge
or fallout), suveys are mace to determire the degree of
contamination.

During surveys, two types of measurement are
made—intensit (dose raté of the radiation field and
the totd amoun (dosg receved This information is
usal to calculae (find) the sak ently time (time after
exposue when an areamay be enterel safely) and stay
time (lengh of time aperse may reman in an area
without exceeding permissible radiation exposure
lewels) Doserateis expressdinroentges (gamnaray
measuremeronly). Thetotd doseis expressd inrads
(any type of radiation).

One measuremdninstrumer is the radiac meter
(radiec stand for radioactivity detection indication,
and computation Usually, only qualified damage
contrd (DC) personnkuse the radiac meter therefore,
only the personnel dosimeter iBvered here.

Measuremerstare mack using two bast types of
personnel dosimeters—self-reading and nonself-
reading.

The self-readig podket dosimete (fig. 13-7) is
abou the size and shape of afountain pen and comesin
the following ranges:

0 to 5 roentgens

0 to 200 roentgens

0 to 600 roentgens

0 to 2® milliroentgens

Self-reading instruments measure exposure to

contaminated area, such as the date and time offadiation over a periad of time, not dose rates at any

detection and the type of agent.

given time. Hold the dosimete up to alight soure and
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Figure 13-6.—CBR contamination markers.
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BIOLOGICAL AGENTS

No simple or rapid metha can be usal to detect
BW contaminantsThe only known methal consiss of
two phases—a samplirg pha® conducté by a CBR
survey team and a laboratory stage conducted by
medical personnel.

DR VRO e R
Lo bl

Sample of materid are taken from a wide area.
Sample include air, surfaces of bulkhead and decks,
clothing, equipment, water, food, or anything else
suspectd of being contaminatedThen the samplesare
shippal to amedicd laboratoy for identification of the
agent.

BMRF1307
Figure 13-7.—Selfreading podet dosimete.

CHEMICAL AGENTS

look through the eyepiece; the total radiation dose
recavedisreal directly onthescale After ead use the
dosimeteisrechaged ardtheindicata linesdtozero.

Warning of a CW attak basel on detectio by the
physicd senssaloreis not only dangeros kut would
probably be too late. This is particularly true if

The nonself-reading category is a high-range fast-actilg newve agens were used Speci# detection
casualy dosimete (fig. 13-8) To determire the total  equipmentsud asthe M256A1 vapa sampe detector
amount of gamma radiation the wearer has beenkit ard the M8 ard M9 liquid chemichagern papersis
exposed to, it's put in a special radiac usaltodete¢ CW agentsAlso, draeger tubes are used
compute-indicata. Its range is 0 to 600 roentgens. to deted the presene of phosgee gas Othe pieces of

PHOSPHATE
GLASS
ELEMENT

DOSIMETER

READY TO WEAR

OPEN

BMRF1308
Figure 13-8.—High-range casualty dosimeteDT-60/PD.
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CW detection equipment used by Navy personnel Q5. Descrike the only known methal for detecting
include the portabe AN/KAS-1A chemicd warfare BW contaminants.

directional detector (CWDD) and the permanent
chemicdagen point detecto systan (CAPDS) Noone
piece of equipmencan deted all CW agentswhich is
why the Navy uses severd differert methos of CW

detection Q6. Tochek area suspectd of being contaminated

by CW agents, you should use what kit?
M256A1 detector kits are used to check areas

suspectd of being contaminatedto ted an area after

decontamination operations, and to indicate when

masls might be removed The kits are not designel to CBR DEFENSE PROTECTIVE
indicaewhenitisnecessartodon (put on) gasmasks. MEASURES
Learning Objective: When you finish thischapte, you
REVIEW 4 QUESTIONS will be able to—
Q1. A suwvey team consists of— * Recogniethe procedursto follow in case of a
a. CBR attack.
For aship or shoe acivity to beableto continweits
b missim after a CW, BW, or nuclea attack personnel
' mud be protected Protecive measurs include both
individud and group actionsIndividud protectionisan
C. immediate concern. What you do in the first few
momens of a CW, BW, or nuclea attadk may keep you
alive!

Q2. What are thewo types of swreys?
a. WHAT TO DO IN A CBR ATTACK
In anuclea attack defens/e measurs are much

b. the sane as the generh damag@ contrd precautions

taken againg any explosion Thesemeasursareto keep

things squared away, maintain watertight integrity,

make repaiss as quickly as possible proted yourself

with your clothing and protecive mask be read/ to

a. fight fires ignited by the blast, and be ready to
administe first aid to shipmate who are injured or
burned What you learnel abou damag contrd and

b. firefightingin chapte 12 also appliesto thedamagand
fires caused by nuclear weapons.

Q3. Biologicd markers are (a) what color with (b)
what color inscription?

Q4. To calculat sak entry time and stay time in a
radiologically contaminatd aregyou need what
two measurements?

General Precautions toFollow in a CBR
Attack

a. As som as the initial effects of the explosion are
over, you should then k& the folbwing precautions:

b. 1. Pu on your mak immediatey or cover your
nose and mouth with a hatefchief or cloth.
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2. Adjust your clothing to cover exposed skin

(battle dress).

3. Slip on aprotecive cover, if you haveong or
cover yourself with aything at hand.

4. Keep upwind of thexplosion, if possible.
5. Administerfirst aid to yourself and to others.

6. If you are not a casualy, repot to your duty
statin or to the designatd area where you can
take a slower and get clean clothes.

7. Keep your hands away from your face,

particularly your mouth.

8. Don't eat chew,drink, or smdke until theitems
are cheked by a medicalfticer.

9. Don't stir up dust or step into puddles.
10. Don't brush againg or touch decks bulkheads,

structures, or objects in the contaminated area.

Breathirg radioacive particles is dangerousTake
shelte from dud clouds raised by wind, by aircraft, or
by moving vehicles Otherwisgeuse aprotecive mas or
a handerchief for protection.

Nuclear Attack

If there is warning of a nuclea attack the word is
passéd to take cover. When the word is passedgo to
your designatd shelte as quickly as possible At the
sourd of the alarm get your protecive mask ready. If
you are orderal to a shelte, reman there until the
all-clear signal is gen.

In generalthe farthe you are below the main deck
(dee shelters) the bette the protectian from nuclear
radiation To redue the contaminatio from the base
suge ard from fallout, secue the appropria¢ Circle W
fittings. All topsidce opening wil | be closal for aslong
as the ship is in the danger area.

BW or CW Attack

If you arein aBW or CW attack awid the spray,
mist, or cloud if you can Wea your mask cover your
body asmudh aspossibleand sed shelte. Assunethat

all surfaces in the vicinity of the attack are

contaminatefleave the area quickly, ard follow the

route to the close$ decontaminatio area Repot any
sicknespromptly, and donot eat drink or smdke. Since
BW and CW agens can sometime ente your body
throuch the skin, cover any cuts or scratchesAs with
nuclea warfare protecive measuresif you have no
magk with you, cover your nos and mout with your
handkerchief or cloth (such as a rag or shirt).

PROTECTIVE E QUIPMENT

The protecive equipmen describé here includes
the MCU-2P mask clothing and antidotes for certain
chemical agents.

¢ You should know how to use a MCU-2/P

protecive mask anddw to apply antidotes.

e Two types of clothing are useful to varying
degreesin CBR defense—wet-weathelothing
and ordinarywork clothing

MCU-2/P Protective Mask

The protecive mask or gas mask is your most
importart piece of protecive equipmen againd CBR
agents It protecs your face eyes nose throat and
lungs Thereasam it isso importart isbecausinhaling
CBR agensis much more dangerosgthan getting them
on the outsice of your body. Without filtration of some
kind, alarge amourn of contaminatio could beinhaled
in a short time.

The mask saes tvo functions:

1. It filters the air, removing particles of dud that
may be radioagte or otherwise contaminated.

2. It purifies the air of may poisonougases.

Themask doesnot produce oxygen.Thereforeit
doesrt provide protection againg smdke or against
toxic gasessud as carba monoxide carba dioxide,
and ammoniaThereforeit may be usel for emeagercy

escape only as a last resort. When entering a

compartmencontainirg sud gasesyou mug use an
oxygen breathing apparatus or an air hose mask.

The operatia of the ma is simple On inhalation
(breathimg in), the air passethrough a filter systen that
filters ard absorls the CBR agentsExhalel (breathing
out) air isexpelled through a oneray valve.
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From the momern you hea the alam or suspeta
CBR attack hold your breah until you can put on the
mask You shoutl beableto don (put on) and adjug your
mak within 10 secondslf your eyes or face becomes
contaminatd before you can get the mak on, the
contaminatio shoul betaken careof first, provided the
necessar materiak are readily available The most
importart action isto don the mak immediately then,
proceed with decontamination.

The MCU-2/P protective mask is designed to
provide full protection It provides protectian against
tactical concentrations of chemical and biological
agents toxins ard radiologica fallout particles The
MCU-2/P mask also accommodates the use of the
tri-serviceNAT O canisters.

The MCU-2/P protecive mag (fig. 13-9 is kuilt
with a silicone rubbe facepiecelt has the following
features:

e Two voice emitters
e A drinking tube

* A flexible lens that lets you use binoculars,
gunsightsard othe opticd equipmentard the
option to put thdilter canister on either side

HEAD
HARNESS

NOSE CUP
NOSE CUP
VALVE

FRONT
VOICEMITTER

Ty
QUICK-DON
et
SIDE
VOICEMITTER
DRINKING
TUBE

QUTLET
VALVE
COVER

BMRF1309
Figure 13-9.—MCU-2/

The mask can be worn over approved
mask-compatild glasses You can order compatible
glasss through your medica departmentThe large
lenssizeprovidestheusea with agoad all-arourd view.

CBR Protective Clothing

Basicall, any clothing or coveral that covers the
body can provide adegree of protection from CBR
contaminantsHowewer, the type of clothing ard its
proper wear determine the amount of protection.

CHEMICAL-PROTECTIVE
OVERGARMENT .—The chemical-protective
overgarment consists of two pieces—a smock and
trouses (fig. 13-10) The smodk has two layers of
materialsinner (antigag and outer (monacrylichylon).
Thesmodk isgenerousi cut to allow compleefreedom
of movement It has alarge front flap podket for gloves,
ard so forth, and a sleeve patc where you can place
detecto pape for eay visibility. You can make quick
ard eay adjustmerg with hook-and-pi¢ fastenes at
the wrist and waist The trouses are mack of the same
two layers of materid and havesuspendetype fittings
located at the waist and across the shoulders.
Hook-and-pik fastenes are locata at the base of each
leg for adjustment. The chemical-protective
overgarment is issued in a plastic envelope that is

SIZE
FACEPIECE

LENS

INLET VALVE
ASSEMBLY
(HIDDEN)

CANISTER

OUTLET VALVE
ASSEMBLY
(HIDDEN)

P potectve mask.
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WATERPROOF
GLOVES

RAIN TROUSERS

RUBBER BOOTS

WET-WEATHER
CLOTHING
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Figure 13-10.—Fypes of chemic

pressue padked air evacuatedand hea sealed It is
then placal in apolyehylene bag and hed sealed The
overgarmerthas ashef lif eof 5 yeaswhenunopened.

The protective overgarment protects against all
CBR agens ard is permeal# to wate vapa. Once
removed from its protecive envelope it has ashef life
of 14 daysin anonchemichkenvironmentIf itisopened
but uncontaminatedkeepit for training purposesOnce
exposel to chemicd contaminationthe owergarment
provides 6hoursof continuots protectionafter whichit
should be discarded.

CHEMICAL-PROTECTIVE FOOTWEAR
COVERS.—The chemical-protedte footwea covers
(overboot$ are worn over the standad work shae and
provide protectio to the feet againd exposue to all
known concentratioa of nerve and blister agentsThe
overboosare mack of loosefitting, impermeablebutyl
sheet rubber and have a premolded, nonslip, butyl
rubbe sole The owerbod is approximatef 16 inches
highwith agromme lace closurgincluding five eyelets
to allow lacing arourd the foot. The owerboot are
available in two sizes and can be worn on eithe foot.
Theyareissuel in apolyetylene bag with two pairs of
lacesand an instructian sheetUpon contaminationthe

al-potective overgarments.

overboos provide 6 hours of protection from agent
penetration.

CHEMICAL-PROTECTIVE GLOVE
SET.—The chemical-protedte glove sd is worn to
protect the hands against nerve and blister agents,
liquids, ard vapors The se consiss of an oute gloveto
provide chemicéprotection and an inner gloveto assist
in absorption of perspiration. The five-finger outer
gloveismaceof impermeableunsupportegbladk butyl
rubbe and is mandacturel for both the right ard left
hand Thethin, white cotton inner glovecan be wornon
either hand. The glove set is issued in a clear
polyehylene bag with an instruction sheet.

The bladk oute glove protecs againg chemical
agent vapors, aerosols, and small droplets. Upon
contamination the se provides at leag 6 hours of
protection from agert penetration Thes gloves in
good condition, can be decontaminated and reissued.

Wet-Weather Clothing

Wet-weathe clothing (refer bad to fig. 13-10 is
often describé asimpermeald or rubberizel clothing.
Its value results from the fact that the previously
described impregnated/protective clothing can be
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partially penetratd by all but the smalles droples of
liquid agents, especially in relatively high winds.
Moreover, the impregnated/proteate clothing is not
equaly efficient in neutralizirg all liquid CW agents.
On the othe hand wet-weathe clothing is resistaihto
all liquid CW agens for a limited amoun of time,

provided that the closures at the neck, wrists, and

protecive mask are well adjusted or taped.

Wet-weather clothing provides a measure of
protectian againg CBR contaminarg when worn over
ordinal clothing but it provides the mog complete
protection when worn over impregnatel or protecive
clothing Gradu# penetratio of the synthetc rubber
layer of the wet-weatheclothing wil | eventuall occur
unles CW agert contaminarg are promptly removed.

The contaminants are removed by frequent and

thorough flushing of the surface with a seawater
washawn or an equvalent sud asjury-rigged topside
seawater showers, or by swabbing with liquid
hypochlorite.

In wam weathe or during periods of increased
physicd actvity, wet-weathe clothing has a major
disadvantage in that it can only be tolerated for
relaively shot periods of time. Tolerane is limited
becaue no air can pasthrough the clothing to cod the
wearerls body by theevaporation of perspiration.

Perspiration is normally accumulated inside an
impermeal# suit Underclothing gloves socks and
shoe may becone saturatedSweatimg can be reduced
ardtoleranetimeslengthend by reducirg the exercise
rate by using wata-spray cooling and by reducing
exposure to direct sunlight.

Ordinary Work Clothing

Specia protecive clothing is not required for all
personnelOrdinarily, only the personnkof monitoring
and decontaminatio teans who mug work in or near
hazardos area wea it. All othea personnkeworking
nea thee area shoutl wea two layers of ordinary
clothing, which provide partial protection against
agents and radioace particles.

REVIEW 5 QUESTIONS

QL True or false Eating food after a CBR attadk is
okay aslong asthefood wasin asealel container

before the attack.

Q2. Aboad ship, the safes$ place to be during a

nuclear attack is

What are the two functions of an MCU-2/P
mask?

Q3.

a.

Q4. Howlongshoutit takeyoutodonand adjug an

MCU-2/P mask?

Q5. Listthetypesof clothing tha are usefu for CBR

defense.

a.

MISSION ORIENTED P ROTECTIVE
POSTURE (MOPP)

Learning Objective: Whenyou finish thischapte,
you will be able to—

¢ Recal theprocedursfor protection at ead level
of mission oriented protage posture (MOPP).

Mission oriented protecive postue (MOPP is a
mears of establishig lewels of readinessMOPP is a
flexible system of protectiongainst chemical agents
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ard is usa in CW defeng to help accompli® the
mission.

The MOPP doesrt require tha personnk wear
protecive clothing all the time. Duty requirements,
body hed buildup, and bastc human need will prevent
you from using full protecive equipmenfor an infinite
periad of time. The MOPP does however, give the CO
the option of no protectian to full protection depending
on the threat to the ship.

All operations are conducted under the MOPP
system even when ther is no threat There are four
levels of MOPP—fram Lewel-1, thelead protection to
Lewel-4, the most protection.

MOPP Lewel-1

1

Individud protecive equipmen and medical
suppl items are issuel to shipboad personnel

and maintained at respective battle stations.

Protecive masks arétted for immediate use.

overgarment coat. Initiate pyridostigmine
pretreatmentegimen.

2. Go to general quarters (GQ) (readiness
Condition | may be relaxed and readiness
Condition |l se at CO's discretion) sé material
condition ZEBRA.

3. Fill prepositiond canteens with potabigate.

4. Activate decontamination stations and
contaminatio contrd area (CCAs9) ard assure
operability. Post detection and monitoring
teams.

5. Post and monitor detection equipment and
materials as designated by the ship’s CBR
Defense Bill.

6. Activate countermeasures washdown system
intermittenty,.

MOPP Lewel-4

2. Inventoly stowed chemical/biologichdefense 1. Don protecive mak and secue hood over head
equipment and supplies. and around mask. Don chemical-protective
3. Set readiness Condition Il and material glove set.
conditionYOKE, if not already set. 2. Direct ship to GQ (if not @viously in dfect).
MOPP Lewel-2 3. Initiate continuows monitoring and operatian of
1. For both chemical and biological threats, detection equipment.
protecive mak isin acarriee and worn on the 4. Set CIRCLE WILLIAM.
person. 5. Activate countermeasusanashawn systen to
2. Prepositim decontaminatio supplies in decon operate continuougl
stations and_at repair Ipck_ers. Preposition The settirg of MOPP lewels may be differert at
slowelql dertscnm ard monitorirg Efquépmehm' various locatiors arourd the ship. This depend on the
sEpp 1esa epr can_heesasspe ledinthe  mission work rate and hea buildup in thes battle
ships CBR Detense Bill. statin area (engirerooms combd information cente,
3. Set material condition ZEBRA (mdikd). flight deck, and so on).
MOPP Lewel-3
_ REVIEW 6 QUESTIONS
1. Instal new filter canistes on protecive masks,
maintan in acarrig and on the personProvide Q1 What does the acngm MOPP stand for?
wet-weather gear for donning over other
protecive clothing and equipmenm for weather
ded acivities. Don overgarmert trouses and
cod with hoad down. Don chemical-protedte
overboots Stow personnkdecontaminatio kit Q2 There are bw many levels @ MOPP?
inmag carria. Stow chemical-protedte glove
set and medical supply items in pocket on
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Q3. Wha MOPPlewe providesthemog protection?

Q4. At what MOPP level is material condition
ZEBRA (modfied) set?

DECONTAMI NATION

Learning Objectves When you finish thischapte, you
will be able to—

¢ Recal the procedurs for area decontamination
afloat.

* |dentify the purpose of the decontamination
station.

There are four levels of decontamination—

emergency personnel decontamination, limited

operation& decontaminationoperationaly complete
decontamination, and complete decontamination.

LEVELS OF DECONTAMI NATION

Level 1—Emegercy personnkedecontamination.
Emergency personnel
decontaminatio necessarto saveyour life. It isyour

responsibility. The primary purpose of emergency
personnel decontamination is to safeguard you in

protecive gear that includes the faNing items:
* Mask
* Protecive overgarment
* Boots

* Gloves

Howevwer, if a chemic# attadk takes place before
you don all of the protecive gea, you ned to destoy,
neutralize or remove the chemicd agens from inside

decontamination is

and leaving the shigs interior provide soap detegent,
and slower facilities.

Level 2—Limite d operational decontamination
Limited operational decontamination is
decontamination necessary to let you, while in
protecive clothing and/a masks do your job with a
minimum risk of contact, pickup, and transfer of
chemicd agert contaminationlinitial contaminatio is
most likely to be on the upper-outer surfaces of
structures and equipment Furthe contaminatio may
be picked up and/a transferré to noncontaminated
areas. Thewo types of contamination hazards are—

1. Pickup hazardsA chemicé agern on asuiface
that istouchel by an individual, contaminating
himself/herself.

2. Transfe hazardsA chemic agen picked up,
transferredand then depositel on an otherwise
uncontaminated area.

The objective of Ilimited operational
decontaminatio is to destoy, neutralize or remove
persistenchemichagensthat arelocated on structures
and/a equipmen in places where they constitue a
contact hazard.

Level 3—Operationally complete decontami-
nation. Operationaly complee decontaminatio (also
known asfull decontaminatiojpis decontaminatio so
tha the contaminatio of personnel structures and
equipment is reduced to a level that results in a
significant operational benefit. Level 3
decontaminatio reduce contaminatio to the lowest
level possible Howewer, it shoutl only be conducted
when ther is areasonald chane tha work can be
performeal without masks or gloves for limited periods,
and the shigs missian can be completel without undue
hazards to personnel.

One hundred percent decontamination can’t be
accomplishd on ead and ewry item suspectd of
being contaminatedLevel 3 decontaminatio isnt a
fixed level of decontaminatiorit dependontheshigs

your protective gear and from exposed skin area.operatiy schedut ard the urgercy of the assigned

Personnkedecontaminatio kits (M291) give you the

mission Decontaminatio at seaor by ships personnel

ability to decontaminate skin surfaces. The Will be of this type.

cleansing/decontaminatiostatiors usel for entering

Level 4—Complete decontamination Complete
decontaminatinis adegree of decontaminatio where
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appropriate chemical tests fail to give a positive wate fromthesprinklesmay nat effectively reduethe

responsfor aresidudagent Decontaminatio at naval
shipyards advancel basesor by shore-basgpersonnel
will normally be of the 100% chemicaly complegetype.

This level isnot mission essential for shipboard units.

DECONTAMI NATION OF THE SHIP

The purpo® of decontaminatio is to remove or
redue@ CBR contaminatio so that theship can carty out
its missin without dange to the life or healh of its
crew. Ead type of contaminatio requires different

decontamination procedures. Radiological (nuclear

contaminatio may be removed by washirg it over the
side CW agens may be neutralized BW agens must
be desinyed.

Nuclear Radiation Decontamination

radioacivity becaus the slowly flowing wate doesnt
haveenoudn forceto wash aney the particles Theareas
of heavy contaminatio mug be hosel down with water
unde pressureHosing and scrubbirg down the ship is
the manual method.

Decontaminatin teans are formed to hos and
scrib down the ship. A team usually consiss of six
people—tle monitar, who is in chage two hosemen;
and three othe team members The hosema wash
down the hot spos with fire hoses moving from the

yares of less contaminatio toward area of greater

contaminationand working from top to bottom Then
the area are scrubbe by the remainirg tean members
with so@ or detegert and wate ard are rinsed by
hosing (fig. 13-11). The hosing-scrubbing-hosing
continues until monitoring shows tha contaminatio is
removed or at leag reducel to a sak level. Keep the

Complete decontamination of a ship usually contaminatd wate away from vert systemsdoors and

requires the servie of a shipyard Howewer, radiation
lewvels can be reducel by shipboad personnkto the

hatchesbecaus washirg away the particles does not
destoy thenm they are simply being moved ower the

point where radiation no longer presents a serious Side.

hazad to the crew.Most of theradioacive particlescan
be removed by washirg down the ship. Two washawn
methods are used—mechanical and manual.

MECHANICAL METHOD .—The mechanical

method, called theship’s water washdown system

consiss of a systen of piping and nozzles tha spray
wate over all weathe sufacesWate issupplied by the
fire main.

NOTE

The washawn systen actually is aprevenive
measure against fallout, rather than a
decontaminatiomethodbecausnormally the
systen is acivated befor the ship entes the
fallout area.

The water spray carries away the radioactive

particles as they fall on the ship. At the sanetime, the
flowing wate fill sin the cracks ard crevices so that the
particlestha do get through the spray canna settkeinto
the cracks and evices.

MAN UAL METHOD .—If part of the ship are
contaminatd beforethe washawn systenisturned on,

BW and CW Decontamination

BW decontamination means eliminating the
source of infection Using a chemicé disinfectan is
the mog effective way to decontamina BW agents.
The type of disinfectan depend on the ageni the
materid to be decontaminatednd sometimsthearea.
Othea method include kburning dry heat and moist

heat. Burning usually is unsatisfactory because it

naturaly destoys surface material An exampk of dry
hedis ahot air ovense at 180°. Moist hed includeshot
wate or stean unde pressureSunligh alsoiseffective
in reducirg BW contaminationThe ultraviolet rays of
the sun kill most BW agents.

In CW decontamination, weathe alore is the
simples means Bright sunlight is a decontaminant,
even in cold weather. However, lack of time,
unfavorabk weathe, or contaminatia of critical areas
may require a faste method Enclosel space can be

steamed. All spaces can be treated with liquid
detergents. Water alone is often satisfactory as a

flushing agent hot wate or stean is bette than cold
wate.
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Figure 13-11.—A decontamination team awork.

PERSONNEL DECONTAMI NATION uncleanside Renoveyour shoesswingyour legstothe
clean side of the bench and removeyour oute clothing

Each ship has a special area designated as apnly. In case of a BW or CW attack, keep your
decontaminatio (decor) station Personnkexposel to protecive mak on. (Renoveyour protecive mak only
CBRagensareprocessdthroughtheedecmstations.  when told to do so) Carefully removeyour clothing to
Aboard ship, the dec statiors are shower rooms one  prevert the possibe rise of a seconday aerosol After
forward and one aft. Large ships have more stations.  placingyour oute clothinginthe containersprocee to

Ead decm station is dvided into three parts— anothe section renoveyour underweaand socksand
1. A contaminated or an unclean area place them in the appropriate containers.

2. A washing area 2. Pro_ceel tothe \(vashirg area You s_hOl_JbI spgnd

at leag 5 minutes soaping scrubbingand rinsing Give

3. Aclean area specidattention to the hair, nails skin creasesand ears,

Whenever practicable, the clean and unclean USing abrushonthenails You shoutl rinse soap and
sectiors have separa¢ acces routes and entrances. ~ SCrub; then rinsegain.
Undressig is dorein the unclea area and containers 3. Proceé to the dressimy area and dry off. (If
are located there for the disposal of contaminated nhyclear contamination is involved, you will be
clothing A box containirg amixtureof sardandbleach  monitorel and required to repea the shower until you

may belocatel at the entraneto the undressig area if are free of contamination). Dress in clean clothing and
sq, scuf your feetinthebox beforeenterirg thestation. proceed as directed.

The following are sone generd decontamination

procedures you should remember: Remembethat showering doesrt destoy nuclear

agens or many of the BW agents—i merely washes
1. Ente the undressig area after scufing your them away. Therefore you shoutl immediatey report
feeinthebox Then sit on abendwith both feet onthe any iliness (lowever minor) to medical personnel.
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M291 Decontamination Kit. The purpo® of the
M291 decontaminatiokit isto decontaminatskin and

maintainirg an overpressugto prevern the penetration
of contaminants. The system is divided into two

selected personnel equipment contaminated withprotection zones:

chemical agents. The kit contains six sealed foil
padets, enough for three complete skin applications.

Ead padet contairs afolded applicata pad with a
handk on one side The pad is filled with the black
decontaminating powder, which is a reactive and
absorbenresh that is not toxic but may be slightly
irritating to the skin oeyes.

New and/or improved CBR defense and
decontamination kits, clothing, and equipment are
beingintroducel rapidly. Ched with your supervisoto
see if @y new or improved articles aravailable.

Atropine and oxime are usal to counterat the
effects of and to relievethe symptons of newve agents
only. At the appropria¢ level of readinessead crew
membe will be issual three atropire autoinjectos and
two oxime autoinjectors To use the injectors remove
the safey caps and pres the injectors againg the thigh
or buttocks The pressue on the erd of the injector
caussthe automatt injection of the contentsAs soon
as the symptons of newve agert poisonirg are noticed,
immediatey inject one atropire autoinjecto and one
oximeautoinjecto. Wait 10 to 15 minutesif symptoms
are still present inject anothe atropire and oxime
autoinjectao.

CAUTION

Use atropire and oxime only againg newe
agents.

THE COLLECTIVE P ROTECTION
SYSTEM

Learning Objective: When you finish thischapte, you
will be able to—

¢ |dentify the purpo® and use of the collecive
protection system (CPS) decontamination
station.

The collecive protection systen (CPS protects
specfic area of the ship from the effects of CBR
contamination by filtering the air supply and

1. Thetotd protectian (TP) zone which providesa
pressurized, toxic-freengironment

2. The limited protection (LP) zone which isn't
pressurized and doesn’t provide protection
againstgaseous chemical agents

The externt of CPS coverage varies Sone ships
haveonly one or two TP zones ard no LP zones Other
ships may havedifferert numbes of protectian zones.
The level of protection is determine by the shigs
mission operationarequirementsand the oweral cost
of installation The following are the three lewels of
protection:

Lewel |—the shelte envelope Level | provides
protection for messing berthing sanitay, and battle
dressing functions for 40% of theegv.

Level ll—the minimum operational protection
envelope Lewel |l provides at leag the sare protection
as level I, but also includes protection for key
operational functions.

Level lll—the maximum operational protection
envelope Lewe 111 provides suficient protectian of the
ship for missian requirementsbut does nat include
launching aircraft or troops.

REVIEW 7 QUESTIONS

QL

Therearehowmanylewvelsof decontamination?

Q2

Describe the primary purpose of level 1
decontamination.

Q3

What are the two types of contamination
hazards?

a.

b.
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Q4.

Q5.

Q6.

In this chapter, you have learned about CB

What is the most effective way to remove

radioacive particles from the ship?

What isthe mog effective way to decontaminate
areasexposed to BW agents?

Decmstatiorsaredividedintowha threeareas?

a.

SUMMARY

defenseDuring amaja conflict, an eneny who uses
weaposof masdestructiomwill find away to get these
weaposthroudh our defensesTheU.S. Navy hasspent
many years and a considerable amount of money

developing protective systems, equipment, and A3,
measurig devices that are awailable to ustoday. These
systens give us the ability to deferd ourseles ard our
unitsagaing CBR attacksand theability to continleasa
combat-capable force. These systems, devices, and
equipmenwill work if usal properly ard at the right
time. Thecontinuel training on proceduregechniques,
systems, and equipment will ensure the maximum
protectionavailable.

Al.

A2.

A3.

REVIEW 1 ANSWERS

Weapors of massdestruction are weaposthat
can be usal to destoy large area or kill and
disable lage £gments of a population.

Themod probabédelivery methal for chemical
or biological weapons is kgerosol

The wo types of antipersonnel agents are—

a. Casualty

A4.

AS.

AG.

A7.

Al.

R A2

Al.

b. Incapacitating

Theuse of neveagens produces symptonsthat
are similar toheat stress which is a more
common condition.

Moist areasof the body are mog affected by
blister agents.

The first action you shoutl take if exposel to a
blood agent is to don (put on) a protective
mask.

True cough suppressai and pain relievers
can be gven to a victim of a choking agent.

REVIEW 2 ANSWERS

BW is the intentional use of (a)iving
organisms toxins, and microtoxins to disable
or destoy (b) people domestic animals, crops,
or supplies

Thedisadrantag an eneny haswhen using BW
agensisthatBW agensdegraderapidly when
exposel to environmentd conditions such as
ultr aviolet light, radiation, heat, dryness or
humidity .

The symptons of biologicd diseag in its early
stages include—

a. Fever
b. Malaise

c. Inflammation

REVIEW 3 ANSWERS

The four types of nuclea weapm explosion
classfication are—

a. High altitude blast
b. Air blast

c. Surface blast
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A2.

AS.

A4,

AS.

Al.

A2.

A3.

d. Subsurfaceburst

Residudradiationismore dangerosthaninitial
radiation becauseesidud radiation is caused
by large amounts of surface material drawn
up intothecloud, which fallsback to earth as
radioactive fallout and affects a lage aea

A secondary blast can cause injuries by
strong winds that collapse structures and
trees

Nuclear radiation hazards include—

a. Alpha particles
b. Beta particles
c. Gamma rays
d. Neutrons

The measure tha shoutl be taken to protect
electront equipmenm from the effects of EMP
are—

a. Metal shielding
b. Good gounding
C. Surge aresters

d. Proper arrangement of electrical wiring

REVIEW 4 ANSWERS

A suivey team consists of a—

a. Monitor, a
b. Recorder, and a
c. Messenger

The wo types of sureys include—
a. Rapid and

b. Detailed

Biologicd malikers are (a) blue and have (b) a
red inscription.
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A4.

A5.

AG.

Al.
A2.

A3.

A4.

A5.

Al.

A2.
A3.
A4.

To calculae sak ently time ard stay timein a
radiologicaly contaminatd area you neel to
know the—

a. Dose rate
b. Dose

The only known method for detecting BW
contaminarg is to gathe samples and ship
them to a laboratory.

To chek area suspectéd of being contaminated
by CW agents, you should use B256A1 Kit.

REVIEW 5 ANSWERS

False eatirgfood after aCBR attad isnot okay.

Aboard ship, the safe$ place to be during a
nuclear attack ibelow the main deck.

Thetwo functiorsof anMCU-2/Pmak areto—

a. Filter air
b. Purify

It shoutl take you 10 secondso don and adjust
an MCU-2/P mask.

The types of clothing that are usefd for CBR
defense are—

a. Wet-weather clothes

b. Ordinary work clothes

REVIEW 6 ANSWERS
The acronym MOPP stands favlission
Oriented Protective Posture.
There ardour MOPP levels.
MOPP lewvel 4provides the most protection.

At MOPP lewvel 2 material condition ZEBRA
(modified) is set.



Al.
A2.

AS.

A4.

REVIEW 7 ANSWERS

There ardour lewelsof decontamination.

The primaly purpo® of level 1 decontamination
is to safeguad you in protective gea that
includes mask, overgarment, boots, and
gloves.

The o types of contamination hazards are—

a. Pick up hazards
b. Transfer hazards

Washdown isthe mog effective way to renove
radioacive particles from the ship.
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A5.

AG.

Chemicadisinfectanisthe mog effective way
to decontaminate areas exposed to BW
agents.

Decm stations areidided into an—

a. Unclean aea a
b. Washing aea and a

c. Clean aea






ASSIGNMENT 9

Textbook Assignment: Chapter 13 Chemical, Biobgical, and Radiadgical (CBR) Defense

. Which of the folbwing are weapons of mass
destruction?

1. Chemical weapons
2. Biological agents

3. Nuclear weapons

4. All of the alpve

. Which of the folbwing warfare agents are
used to kill or disable personnel biyegting
their blood, neres, lungs, or stomach?

1. CW

2. BW

3. Nuclear

4, All of the alove

. Generaly, antipersonnel agents areided
into how many types?

1. Five
2. Two
3. Three
4. Four

. Cramps, breathing ffliculty, nausea,

headache, ewulsions, and contractions
of the pupils are all symptoms of which
of the following types of contamination?

1. Tear agent

2. Nerve agent
3. Choking agent
4. Blister agent

. Burns fromexposure to mustardapor will be
more serious in which of the follving body
areas?

1. Neck

2. Groin

3. Armpits

4. All of the alove

. A personexposed to a blood agent may
experience respiratory paralysis within what
length of time?

1. Seconds
2. Minutes
3. Hours

44

7. Atropine and 2PAM C1 oxime are used
to counteract theffects and reéwe the
symptoms of which of the faving agents?

1. Nerve
2. Blood
3. Blister
4. Choking

8. What type of agents are used to produce
temporary misery and harassment?

1. Blister

2. Choking
3. Riot control
4. Nerwe

9. Which of following agents can be used
in BW operations?

1. Living organisms
2. Toxins

3. Microtoxins

4. All of the alove

10. Which of the folbwing diseases can be
spread as part of a BW attack?

1. Cholera
2. Anthrax
3. Both 1 and 2 atwve
4. Mumps

11 Inits early stage, which of the folling
is/fare symptoms of BW attack?

1. Fever

2. Inflammation

3. Malaise

4. Each of the atwve

12. Nuclear weaponsawe the capability of
destoying areas in which of the fallving
ways?

1. Blast

2. Shock

3. Nuclear radiation
4, All of the alove



13.

14.

15.

16.

17.

18.

19.

Nuclearexplosions are idided into low many
classes?

1. Five
2. Two
3. Three
4. Four

Whatwould be the mostfective type of
nuclear stike to use gainst a battle group
at sea?

1. High altitude blast
2. Air blast

3. Surface blast

4. Subsufaceburst

What type of nuclear sk&would be
used to desty satellites and interrupt
communications systems through the
effects d EMP?

1. High altitude blast
2. Air blast

3. Surface blast

4. Subsufaceburst

In what type of nuclear sk& would the
shockwawe near ground zero be greater
than the blasivave?

1. High altitude blast
2. Air blast

3. Surface blast

4. Subsufaceburst

What are theféects of nuclear weapons?

1. Blastwawes only

2. Incendiary only

3. Radiation only

4. Blastwawes, incendiaf, and radiation

If a nuclear blast at night causes you to
experience flash blindness, you caxpect
your vision to reover in what length of time?

1. 15 minutes
2. 2 hours
3. 3 hours
4. 45 minutes

What type of radiation hazard must enter the
body through ingestion or cuts to cause bodily
harm?

1. Alpha particles
2. Beta particles
3. Gamma rays

4. Neutrons
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20.

21

22,

23.

24.

25.

26.

What is TREE?

1. The absorptionfoEMP by electrical
conductors

2. Interference of passe sonar systems

3. The dfect ofgamma or neutron radiation
on shipboard electronic systems

4. Interference of radio transmission through
ion fields

A suwvey team is made up of what minimum
number of personnel?

1. Five
2. Two
3. Three
4. Four

What person is in clige of a swey team?

1. Monitor

2. Recorder
3. Messenger
4. Exec

Areas contaminated byMZ, BW, or nuclear
agents are iderited by makers taving what
shape?

1. Triangular
2. Hexagonal
3. Circular
4. Square

Dose rate igxpressed in roentgens, which
aregamma ray measurements ynl

1. True
2. False

What does the acngm radiacstand for?

1. Radiation decontamination and control

2. Radiological agvity detection and
computation

3. Radioadivity defense, idenfication, and
instrument calibration

4. Radioadivity detection, indication, and
computation

The nonself-reading, high-range casualty
dosimeter measures what maximum amount
of gamma radiation?

1. 5roentgens
2. 200 roentgens
3. 600 roentgens
4. 200milliroentgens



27.

28.

20.

30.

3L

32

33.

What kit is used to check areas suspected
to have been contaminated by CW agents?

1. M248A2 kit
2. M256A1 kit
3. M258A1 kit
4. M262A2 kit

Which of the folbwing actions should
personnel topside ke if an airburg occurs?

1. Close theiryes

2. Drop to the deck

3. Cover as muclexposed skin as possible
4. All of the alove

Which of the folbwing pieces of proteite
equipment is/are the most important in
protecting you gaind CBR agents?

1. Coveralls

2. Protecive mask
3. Both 1 and 2 abwve
4. Steel-toed shoes

Protecive masks s&e how many functions?

1. One
2. Two
3. Three
4. Four

You should be able to don and adjust your
protecive mask in what maximum amount
of time?

1. 10 seconds
2. 20 seconds
3. 30 seconds
4. 40 seconds

The MCU-2/P protedtre mask hasdw
many voice emitters?

1. One
2. Two
3. Three
4. Four

The chemical proteiste overgarment
consists of bw many parts?

1. One
2. Two
3. Three
4. Four
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34. The chemical proteiste overgarment can
be used for protectiorgainst radiological
contamination.

1. True
2. False

35. Which of the folbwing statements best

describes the purpose of the mission oriented

protecive posture (MOPP)?

1. Provides a means to establigwdls of
readiness

2. Provides a method for identifying agents

3. Provides a means to @vent contaminants
from entering the ship

4. Provides a method for cleansing the ship
of CBR agents

36. At what MOPP level would all proteave
equipment bevorn with the hood up and
secured?

1.1
2. 2
3.3
4. 4

37. How many lewels of decontamination
are there?

1. One
2. Two
3. Three
4. Four

38. A decontamination team usually consists
of how many people?

1. Five
2. Two
3. Six
4. Four

39. What is the mostféective way to
decontaminate biological agents?

1. Burning

2. Using dry heat

3. Using steam under pressure
4. Using a chemical disinfectant

40. Aboard ship, a decontamination station
has low many parts?

1. One
2. Two
3. Three
4. Four



41. Showering will destoy nuclear and biological

42,

agents.

1. True
2. False

The Collecive Protection System (CPS)
consists of bw many protection zones?

1. One
2. Two
3. Three
4. Four
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43. Which of the folbowing CPS éwels povides
the maximum operational protection
envelope?

1. Lewll

2. Lewelll
3. Lewl lll
4, Lewl IV



