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Background

Dicasters can be characterized as sudden, catastrophic events which
disrupt the social structure, threaten the health of the population and
ogutweigh the ability of the atfected community to provide essential
services. Disasters include tornadoes, fires, nurricanes, floods.
voicarmic eruptions, blrzzards, avalanches, earthquakes, landsltides,
severe air pollutien, epidemics, toxicoiogical. nuclear and
transportation accidents, explosions, war, civil disturbances, water
contamination, and food shortages.

Each vear disacsters kill and injure thousands of people and leave
many more homeless and without food. Throughout history, disasters have
beer responsible tor & significant amount of death and human misery. A
pandemic of plague Known as the "Black Death® swept Europe tn the
tour teenth century Killing well over half the population. In .E15 a
volcanic eruption in Java kitled thousands and tead to woridwide
climatic changes and widespread +amine. At the turn of this century,
nearlv 1,000 Sungay school excursionists were severely burned or drowned
when the steamer General Slocum caught fire and sank off the chore of
New York Citv. During the past century more than 10 million people have
died tn tlcods. earthguakes and troprcal storme. It 12 now ectmated
that disasters recuiring international asstistance cccur on the average
once a week.

Toocar, the milrtary 15 frequently identified as a vsossibie provider
of services to disaster stricken populations. This has not aiwars been
amilitary rotle. In the firct half of the nineteenth century, moct
Amer 1cans consitdered nealth care, social weltare, and other aspects of
disaster reliet to be activities best lefi to individuals or private
charity. Local, and 1n some instancec state qovernments, were the oniy
goverrment agencies with the author ity to provide relief 14 cuftside ara
was needed after a disaster.

Cne ot the firszt large scale humanitarian disacster reijed onperations
carried out bv the U.S5. mriitary was 1n 1847 when Congress approved the
lean of naval vessele to tramcsport privately raiceg supplies ouerceac to
the sufferers of the irish potate famine, In the vears afrer the Livid
War, Congrese came to depend on the army to admierster 3td, orimarily
because there was no other organization capable of rendering rapid
relief. This small postwar Army wae present throusghout the mation and
maintained stockpites of food, clothing and tents. The purchasing and
transportation system of the military thus allowed for the acqursition
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and movement of relief supplties which were made available to victims
throuoh government grants .

~fter the Civil War, miistary personnel served as relief
admintstrators: they estimated needs, purchased supplies, delivered them
in bulk, but left to local authorities the actual distrinutien to the
needy. By the turn of this century, U.5. military disaster relref had
been integrated into specific programs to improve santtation and
vaccinate tocal overseas populations during outbreaks of smallpox,
cholera, plague, and vellow fever in Puerto Rico, Cuba and the
Philippines.

Quick response factlitated by the military chain of command and
ski11ls in operational medicine are the major reasons that the armed
forces have been i1dentified as a prospective provider of disaster
reitef, The ability to deplor rapidiy to remote areas and render aid
allows the Untformed medical departments to act as an effective arm of
State Department pelicv., Todar, better communications and increased
medra attention have stimultated public pressure for more effective aid.
Although providing disaster relief 15 only a secondary function of the
.5, Navy Preventive Medicine Mobile Medical Augmentation Response Team
(MMART ), this type of mission must be viewed as a potential and likely
use of medical department skills,

Management of Disaster Relief

The basic personal needs of affected populations are virtually the
same In every disaster: medical care. food, clothing, sanitation, and
shetter. 1In addition, the communiiy needs immediate resumption of the
normal Tocal, state and national government responsthilities, including
the maintenance of law and order, the removal of debris, the restoration
of electricity, water supply, sanitation, transportation and
communications., Military disaster relief workers must be prepared to
help the local government provide anv, or all, of the basic needs of the
population.

The primary preventive medicine chjective 12 to protect the health
of individuals who Tive in or near disaster-stricken areas by minimizing
the deterioration of environmental health conditions. Emergency
measures should be designed to restore environmental health conditions
and services to whatever tevels existed before the disaster cccurred,
regardliess of judoments about pre-disaster guaiirty, The advice of lacal
experte should be sought because they are familiar with the pre-disaster
socioeconomic conditions and have had experience working under
conditions Common in the disaster area.

Mismanagement on the part of both reiief workers and public
officirals has significantiy added to the chaos and destruction after
disasters. & most difficult problem 1s the “convergence reaction” when
retatives, friends, volunteers, and other people converge on the
affected area, increasing the confusion, Often physicrans and nurses
have been zent 1nto an area 1n excessive numbers without adequate
supplies. In some aisasters, the supplies are either sent too late or
have not been inventoried and thus were not appropriate for the
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gituvation. Freguentiy, no provision has been made for the
transportation of personnel and supplies.

Historicallv, mismanagement of disaster relief has been caused by a
variety of inadequacies. Damages have not been apprarsed realtsttcally
and problems have not been ranked appropriatelv. Tnis was compounded by
poor tdentification and utilization of resocurces, especially
transportation. Inadequate communicaticon and cooperation between relief
agencies ts another frequent problem. Commonty, intermaticnal relief
activities begin too late. AIl post-disasier measures, except for long
term reconstruction activities, should be completed within three weeks
of the cccurrence of a disaster. During this time minimum levels of
necessary publtic health services that muet be provided including:

Emergency medical care

. Shelter and clothing against adverse climactic condrtions
Acresstble drinkKing water

. Envirormental sanitation including disposal of human and animal
bodies, excreta and other wastes

Protection of foco supplres against contamination

&. Protection of individuais against infectious and vector borne
diseases

B L B

N

An active, comprehensive curverllance cvstem needs to be
implemented aquickly 1o assist in the provision of the above six
gerviges, Thiz svstem requires the foilowing actione:

1. Make an initral survey to determine the extent of damage to
public water supply, waste digposal, and food production,
storage, ard distribution systems,

2. Tnuentory availablie rescurces such as undamaged food ztocks,
manpower, and readily available materials, egu.pment., and
suppltes,

Z. Obtain informaticon on population movements 1n o neszr the area
such ac refugee camps, partially or totatly evas yated areas, and
retiet worker cettlemente, Dencely populated asreac wshere
preextsting services have been seriously disrupted should he
destanated as priority areas for reliet intervention,

4. Determine the stricken pppulation s immediate needs for water,
basic csamitation facilities and housing.

5. Meet the needs of essential usere as guickly as possible after
basic human needs are catistied. Hospitalse and other medical
faciiities, for exampie, ma¥ need much more water because of the
Varge number of casualties to be irezted, az will any rema.ning
power plante for the:r operation.

&. Ensure that refugees are properly houced and retugue centers

have bastc necessitties such as safe water and food supplies,

latrines, and facititres for solid waste wgarbage) oisposal.

Suppis hkigh risk areas, cuth as those with dernse population,

with cate water suppliec and emergenc+ san:station facilities

quickly.
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&. apprice officials within the country of your findings and
actions. Daily summaries with any necessary interpretation
should be forwarded toc the national emergency committee or civi]
defense authorities, Daily news releases are also recommended.

This epidemiolegical approach to disaster relief can greatly aid n
establishing priorities for assistance efforts. 1t alsoc allows for
effective organization of communicable disease surveillance and control
programs, -

It +5 ezcential that a clear chain of command be established both
within the military relief team and among all agencies within the
dicaster area. The U.5. Navy Preventive Medicine MMART team sent to
Somalia during the 1985 cholera epidemic was one of over forty relief
activities that acted inoependently, without coordination through any
central agency. The resulting confusion drastically reduced the amount
of effective relief that could be provided. Whenever milttary
acsistance 15 qiven, the senior military officer present should be
1dentified as coordinator for all military efforts and should act as
liaison with his U.S5. civilian counterpart. A senior official, miiitary
or civilian, must be directed to be in charge as the disaster
coorainator by the government agency directly responsible for the reliet
effort. Thic coordinator must cee to +t that a comprehensive initial
survey 1t done, priorities are established, appropriate supplies,
manpower, and equipment are reguested, and volunteers work in a
coordinated and effective manner. In addition, the coordinator must
develop an active, ongoing surveillance system as described above,.
Assistants should be assigned to head four relief units (communications,
medical, technical assistance, logistics)., These units have the
foilowing responsibilities:

Communtcations unit: must establish & network of radio links for
handling a disaster situation. Central headquarters of this system
might be the emergency room in the ma:n regional hospital. A
messenger/courier system should be established in the event that
two-way radio links fail.

Medical unit: mucst ectablish field clearing stations providing
basic life support. Provides care for hospitaltized patrents as
needed, The medical unit must also provide epidemiclogic
surveitlance to measure the severity of the problem, plan for
supsequent actron, monitor ongoing public health programs and
assess the successfuliness of the programs.

Technical Assistance unit: must provide for organization and
coordination of 'mmediate rescue operations, ciearing of roads, and
provision of basic living facilitres/services.

Logistic unit: must provide and direct transportation activities,
incluging transpertation of relief personnel, the sicK/injured,
fpod, water, and suppltes. Extensive cooperation between the
logistics and the communications units 15 emphastzed,
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Public Health Programs

Emergency Medical Care

Morbidity and mertality which result from a disaster situation can
be classified into four types: injuries, emotional stress, epidemics of
disease, and increase in endemic diseases, The relative numbers of
deaths and injuries differ depending an the iype of disaster. Injuriesg
ueuaily exceed deathe 1n explosions, typhoons, and epidemics. Deaths
frequentliy exceed 1njuries in landelides, avalanches., volcanmic
gruptions, tidal waves, floode, and earthquakes. Substantial
international assistance with the treatment ot the injured after a
natural disaster is likely to be reguired only after earthquakes.
Man-made disasters such as foxicological emergencies, nucliear accidents
gr explosions, however, may requtre extensive relief,

The need tor emergency care 15 most critical during the first 48 to
72 hours following the disacter. Unfortunately, perconnel and supplies
oftten arrive long atter the criticaliy 111 have either been treated or
died. Not surprisingly. military hogpitals with self-supporting teams
from neighboring couniries are gften the only reliet faciirties which
have provided meaningtul care., MWithin t4 hours after the 1972
earthquake in Managua, Nicaragua, a U.5. medical team was operating
outcsiage one of the damaged hospitals in the city. Within 40 hours, a
mobile Air Force hospital was operating.

Triage 1= the most important principle involved in provid.ng care
whenever time, personnel and resources are grossly insuff:cient to meet
immediate needs., Unfortunateiy, triage is often neglected in the
climate of emption and confusion, but it 1s the only approach that can
provide maximum beneftt to a majority of the injured. Triage consigte
of classifying the injured rapidiy on the basis of benefit they zan
expect from medical care and not according to the ceverity of ne
INJuries.

The masority of the frained medical personnel chou 1 stay at the
tocal recerving hospitals where thev are more effective. They must not
be permitted to ruch to the si1te of the disaster, thus contributing to
the harmful "convergence reaction".

Trantportation between clearing cstations and recerving nospltals
must be promptly and easily avaiiabie. For that purpose, clearing
stations shoutd be established in ‘ocations easily accecsible ooth by
motor vehicles and helicopters, mmbulances should only be used when
absolutely necessarv ‘spinal cord 1nguriec, burns, and probable
cardiapulmonar s resuccitation during transport, etc.i. llany casuaities
can safely be transported 1n trucke, wane, buses, and even private care.

The death rate caused by & cisaster 15 a qood ingicat.r of its
severity but 1¢ a surprisingly poor measure of the neec for urgent
medical or surgitai care. MWhat is needed 15 an itnitra’ assessment n
which an objective estimate of the number and trpe of injuries iz made
rhRpgendix 1), After the initral azsessment, 2 precize and obyective
compilation of requests for emergencv druagse and equipment can he made.
Lists shouid be restricted to essential rtems and should not include
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micsceilaneows drugs such as nasal spravs, multivitamins, etc. The
precise reguests, ustng generic names, shouid be supported with
qualified data: expected number of injured, refugees, deaths, type of
injuries, and extent of damage.

Equrpment needed tn addition to medical equipment 1ncludes:
transportation (four—-wheel drive vehicles, hoats, helicopters,
ambylances, aircratt), heavy equipment ‘bulldozers, cranes),
communication eguvipment, pest control equipment (including pesticides
and rogentrcides), generators, frre-fighting/rescue equipmént, meane of
water purification, amnd tanks tor transporting drinkKing water, When
compiling & "meegs Yist" 1t muct be remembered that food, water, shelter
and santtation wiil be needed for relief workers and for unprepared
"convergers™, .

The psvchological response to disaster can have immediate medical
ram:fications. Stress Meactions have long been recognized 1n soldiers
exposed to the disaster of ‘war. It has been learnmed that there is a
normal recouery process . most peaple Qo throuagh whenever exposed to
extreme stress. During the recovery pertod, victime may exhibit a
variety of symptoms, including severe anxi ety reactions and psyvchetic
disorders, Fsychological symptoms common during the immediate
post-disaster period include intrusive thoughts, emotional numbness,
fears of & similar event recurring, difficulty concentrating, and
startle reactrons, Phvsical responses may include diarrhea,
incontinence and palpitations. Symptoms caused by stress will be
responsible vtor a portion of visits to med:cal facilities.

At g result of modern communications, the outside world usually
learns of a disaster within minutes or hours after it has occurred. The
intttral reaction may be that urgent and massive aid is required if lives
are to be saved. In fact, irttte or no reliabie information may actually
be available ac to the immediate needs of the survivors or the resources
already in the area. The unorgantzed rush of surgeons, biood, drugs,
ang mobite hospitale contributes to the “convergence reaction" chaos and
drains or obstructs what few faciiitties remain in terms of
accommodatioen, tranmsportation, and communication., 1+ appropr:ate chains
of command anrd iines of communication within and between agencies are
not ectabliched quickKly, then a "second disaster” is created on top of
the ftirst.

Unce the emergency phase 1S over, prioritv chitts from emergency
medical care to the foliowing environmental measures.

Clothing & Shelter

#lthough death from environmental exposure may follow disasters on
tand, there are few reports ip the ii1terature of deaths secondary to
exposure following such disasters. Thre s probably due to the fact
that the majority of disasters occur in tropical or subtropical areas,

A notable exception has been significant exposure mortal ity during wars,
most rnotably Napoleon’s Russran Campaign. In the absence of suitable
clothing and shelter in warm climates, the mzjor impact of expocure may
be an increased food reguirement brv the popuiation to maintain body
temperature tn the face of environmental extremes.
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Exposure to even modest environmental extremes can result in
increased enerqy demand. In more severe climates, death from
hvpothermia is a possybility. In general, children and the sick are
less aple to tolerate environmental extremes. Eoth these groupe are
heavily represented tn disaster-affected populations 1n developing
countries. Fortunately, homeless populations will quickly $ind
alternative shelter or windbreaks and reecstablish a basic
"micro-climate® nececseary for survival., Even in tropical countries,
however, the risk of hypothermia 1n displtaced popuiations can be
substantial especially when clothing has been washed away or burted
under debr:s.

Areas proposed for accommodatine disnlaced wercons moet be surveved
in order to determine whether basic environmental health services can be
erovided, Buiidings used to accommodate victims during reltied
operations should provide at least 3.3 mzfperSﬁn of tloer areas 10
m</per<on air space; and 30 cubic meters of air cirguiation
spersonshour, There should pe separate wasning biocks for men and
weomen. Washing faciiities to be provided are: | hand basin/ 10 pecple
or a wash wench 2t 4-3 meters” 100 persons. 0One shower head should be
avatlabple for each SO percone in temperate c¢limates and one shower head
per 24U perscns In kot ciimates., There should be gne torlet seat per 25
women and one <eat plus cne urinal per 35 men,

Accommodating displaced persens in tent camps should be considered
gnly as & measure of last resort. Existing. undamaged struciures
ysuaily provide the begt facilitres for temporary shelter. The sudden
creatien of high poputation density in campe for displaced persons will
T1kely nrecipirtate numerous preventive medicine problems. Thus,
dieplaced persons must be housed under conditione that wiil not lead to
the deterioration of public health and the environment. Once
individuals have been located and ectabitshed on & site, 1t 15 difficult
to oazk ther tn move again. Therefore, 11t o rmpartant that relocation
cites are weil thought out,

Moct commun:tres have many more busioings than are required for the
bzcic =helter of the population. Existing hu:ldings s.'h as schools,
meeting hatis, churcnes and hotels can =erve ac dorm.tories and are
especial’y nsetul o+ the. mave a water suppl -, wasfe Jisposal. washing.
batning and feeding facil vies, Even auvtomobiles, ratiway cars and barns
canh act as remporary sheiters, Peaple should be encouragec tc move 1n
with sroengs and rejatives. Fortunately, tnic uvsuallv takes ntace
without anr outside rntervent:an,

As 200N as possible, displaced perceens shoulg be encouraged to
return *o their own homes. If adeauate rescurces e (s, thev sneuld be
stracteng tempocrar . zneiier on their ouwn

nrovided with matergzic for con H
properts.  Home'ess iparvrovale are often more congernec about
matntxining famiis o anteqgr oty and guarding perzoral provert  then finging

ve shelter. wWrerever thev locare, nhowwear, *hey must have

i
RfCsf=s Y2 ovater, <4o0od, &Moo fap tar s Means S oLazte d ozpozal,
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Water

Drinking water i1c the most essential 1iem provided to
disaster-stricken popuiations. At the same time, water can prove a
major medium of disease transmission. Fecal contamination of the water
suppty 1s typical after most natural disasters, as well as 1n refugee
cambe s&t up because of drought or war. Even 1§ the water supply has
not been seriously affected. the drinking water in many developing
countries is often contaminated and can be & significant source of
morbirdity among reiief workers., Therefore, an adeguate supplr of
potable water muct be encured. A means of purifying and transperting
drinkKing water must be 1dentified inmediately.

Mobile water purification plants should be useg if availabie
locally. Howewver, ther should not be shipped 1nto the area :f they will
reguire space hetter used +or drugs, medical supplies, food, and
clothing. Tanks avariable Tocallv from commercial water companies,
dziries, and breweries can be cleaned and used to transport water. The
adaptation of gasoli.e, chemical, or sewage trucks should be avoided as
a means of transporting water,

UDrinking water <iouid be obtained from operational water
digtribution cyetems. Lontamination of partiaily damaged syctems can be
controlied by i1ncressing water pressure to compensate for pressure loss
due to breaks in mains. Bulk supplies can also be sought from undamaged
prtvate sources ftsuch z% power plants, brewertes and other small
establishments); from undamaged springs, wells, or rain water cisterns:
and from newly constructed water structures such as bore-~hoied wells.
Water sheould be made &ccescsible to victims, relief workers, and
essential locations, such as hospitals and treatment centers first.

Drinking water water should be tested for the presence of
Escherichia coli as an indicator of fecal contamination, When chlorine
15 availtable, damaged water svstems should be repaired and then
superchiorinated to 100 ppm chiorine with 30 ppm chlorine remaining at
the end of a four hour contact peried. The chlorine residual should
then be maintained at pre-~disaster levels.

Water =upolies muet be dicinfected 4 1t tc derived from flooded
structures «welle, rivers, reservoirs, and rain water crsterns). Bulk
waler can be treated with caicrum hypochlorite iHTH) to achieve a free
availabie chlgrine (FAC* Tevel of 2-5 ppm which chouid be maintained at
all times vAppendix I11i. The cretematic disinfection of unaffected
water i< not necessary, however., Routine disinfection of all water
csupplies 1€ of limited value and not necescariiv an effective use of
sCarce resources,

Environmental Sanitation

Environmental =zanttation measures protect the environment $rom
human wastes that mav contaminate food and water. Latrines should be
appropriately tonstructed and maintarned 1n reiocation camps, relied
worker settlements, and areas of dence population where permanent
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facilities have been destroved. Health education in latrine usage and
uypkeep must be provided to the users. Frequent on-site visits by
environmental health technicians may be needed to enforce latrine
upkeep. OQOther measures should be taken to provide for sanitary solid
waste disposal including waste receptacles, means of transportation, and
incineration or burial.

Proper waste disposal plavs a significant reolte in communicable
disease control, Fecal contamination of the water supply is a common
cause of diarrheal disease outbreaks. Congunctivitis, shigella
gvsentery, enterovirus infections, and come parasitic diseases may be
transmitted by domestic ¥lies; these will increase in numbers In warm
ctimates as a result of avallable breedino places in feces and garbage.

Handling of hazarcous cubstances oOF toxic gases May be a
significant public heatth problem in certain types of disasters.
Votcanic eruptions can release & variety of toxic gases as well as hot
ash whicn can kill crops and grazing livestock. Chemical and
radiclogical spills may require raptd assecssment of the potential for
short and iong term contamrnation, Protective measures, inciuvding
gevacuation 1n come circumstances, may need toc be mpltemented
immediatier. Occupational physicians and either industrial hygienists
or radiation health personnel should be actively i1nvolved in all such
emergencies., The industrral hvgienist should be able to estimate
poscsible levele of exposure to specific gases and provide inforration
regarding the decomposition products of burning matertals, Industrial
fivgrene tnpet is alse valuable in determining what perconas! pretective
equspment should be used durtng disasters., Radiation health p:rsonne’
serve a simitar role n nuclear dicasters.

A morque witl be needed 1n most disasters. An easily accessibie
central location which 15 large enough to allow relatives to 1dentify
the stored rorpses is necessary. Health hazards associated with
unburied bedres are minimal, especrally | f death resuited from trauma
and the corpses are not contaminating the water supply. Theretore, the
immediate mass burial or cremation of bodies is not necessaril. & high
priority concern. Bodies that cannot be disposed of quickl. however,
shouid be treated with 1nsecticide to el iminate vector oreeding srtes
and mechanical transmission of pathogens, 0OF course, dead booies
represent z delicate social problem that pubitc health authorities often
must address. The normal local method of burtal or cremation should be
used whenever poss:hie. Burial 15 the simplest and best method 1§ 1t s
rttuaiiy acceptable ano physically possible. Cremation may be used, but
11 1¢ not required as = public heatth measure.

Food

Althouoh widespread famine can follow sn the months after a
disaster because of crop damage and loss of land, there 1c npot alwavs a
fall in per capita food avatlabiitty within an affected area 1n the
short term. MNonetheless, severe shortages of fcod wil: immediat.ly
atfect portions of the poputation after disasters hecause of lose or
destruction of household stocks and the disruption of local
transportation and marketing systems,
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& ma o drgats .ot arily disrupr short- 1 fooa
drstrabutien within an . © uhysically blecking . . : and Lan. .
etarl and wholesale out -t . ood can become contami ited by pol.u-ey

jood waters, nsects, rodeni., and by unsaniiary handl ng, especraiiy
1 mass {:.ed:ny centers., Food degradation and spoilage :ay result from
long periods ot power outages that disrupt refrigeratio:, contact with
flood water, fraudulent adulteration, and the use of outdated supplies.
In addition, political tactions may try te manipulate evisting focd
stocke tp meet the:r owp needs.

Al!l food should '¢ inspected, especially tn areas where
contamination 18 likely or where there have been prolonged pawver
outages. Routine microbiotogical analysis of tood 1s a2 low priority
unless a suspected source of a disease outbreak has heen rdentified.
When mase feeding programs are tnstituted, food should be inspected at
distribution points and mass feeding facilitres should be supervised by
an environmental health specialist (Environmenta} Health Officer or
Preventive Medicine Technicrand. To avert health probiems, the public
should be educateg about food storage, preparation, and which foods are
the most likely to ~e safe to consume. UWhen arranging for food
supplies, 1t chould pe Kept 1n mind that even starving populations often
do not readily acceri unfamiliar food and therefore priority should be
given to obtaining focal foodstuffs whenever poscible.

Nutrition, preventive and curative medicine must be integrated,.
Preventive treatment for specific deficiencies should replace the
tendency to distribute muitivitamins. Chiidren under five years and
pregnant or lactating women are the most vulnerabie groups and should he
fed first if long-term shortages are anticipated. Height and weight
measurements may be necessary to define those individuals who are In
most critical need of assistance. Even arm circumference alone can give
a good indication of nutritional status. For a period of less than one
month, a ration of 1200-1500 calories per day 1s considered sufficient
to ensure the survival of a population of low activity 1n a tropical
ciimate. For longer periods the caloric ration per day should be
1500-1700 to avoid protein-calorie malnutrition,

Disease Prevention and Control

With the exception of famines, disasters are not generally followed
by major epidemics. The potential for the epidemic spread of disease
exi1sts, however, particulariy in developing countries. Detericration of
the physical environment, overpopulation and poor sanitation in refugee
camps. and disruption of routine disease control mrograms are the
precursors of disease outbreaks. The physical damage done by the
dicaster can lead to contamination of the water supply and
multiplication of disease vector breeding places. Overcrowd:ng
facilitates outbreaks of diarrheal diseases. Serious outbreaks of
disease are likelv to occur tn areas where population density has
tncreased without a commensurate increase in the provision of water
supply, sanitation, and other basic services.

Disease contrel after disasters should be directed in two areas:
The first 15 reducing the drsease hazard by appropriate public health
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interventions, including emergency repair of water supplies, the
provision of potable water and emergency sanitation systems, and vector
control operations. The second 1= establisning a surveillance zvetem zo
that outbreake of disease which do occur can be promptly identified and
controtied,

The rick of epidemic dicease after & dicaster it related to the
presence of endemic diseases in the populatron. There can be disease
outbreaks when disaster victims are more susceptible to endemic agents
because of lack of food and environmental exposure. In addition, normal
control programs are +requently interrupteo and fransmiscion is
intensified because a deteriprating environment thrusts people into
direct contact with pathogens., In generat, if a diceacse agent did not
exist in a population before a disaster, there 15 no risk of an outbreak
occurring. However, dicasters cause mass migrations which can lead to
the import and export of new diseases.

The dizeases common after a disaster are those usualiy seen
throughout the developing world. These inciude diarrheal diseases,
measles, perfuseis, tuberculesie, and tn manv areas, malarra. In
addition, outbreaks of leptospirosis have been reported following floods
and hurricanes,

Detbrie and solid wastes accumulate 1n empty receptacies and on soil
along with rain and flood water, aliowing insects and rodents to
proliterate, Thic atlows for potential disease transmission as vell as
fopd contamination and ipnfestation. To make matters worse, routine pest
control programs are {frequentiy disrupted and residual pesticides may
have been washed awar.

Jector-borne drcease, particulariy maiaria and dengue, ma,s INCrease
as a resulit of 3 rise in the number of mosquito breeding sites and the
increased exposure of the population to the vecior becavse of Toss of
housing. This probiem 15 greatiy magnitied by the fact that routine
control and eradicatron programs are usually interrupted., The
population snoutd be educated about elimrnating breeding sites and
protecting themselves from vector-borne cicseases, Dicsruption o matural
habitats mav cause increased contact between rats anao hrmans, increasing
the likel ihood ot prague., The bBreakdown in Tiwing conzitions foltiowing
disastere n some urban areas may increase the hazard of pneumonic
uman~to-man? plague tranemission, Other epidemics, zuch as the spread of
touse-borne ty¥phus depends upon the existence of 3 neavy infestation of
& gpopulation witn head or cody Tice, crowded liuing conditions and an
endemic focus of the disease, Fersons In settlement camps shoulid be
dusted with a pedicuiocide to centrol tyephue 'n endemic areas. Bathing
and washing facitrtres snould be provided 1n all relocation settlements.

Yacoines sgamnst tvpnead and cnolera offer Yow and short-term
indtvigual protection with Trttle effect in preventing ep:demics. when
appropriate enwirenmental canitation 1z provrgea, the ek of typhc.;d
fever and cholera may be wvery zmali n comparisen to other J:seases,
Emerqenc s mise immunization 1€ not & good methoo o+ dicease control.
Faittical reaitties, nowever, may require institut:on c+ some typs of
Jmmuntzation orogram,  Denated vaccines are often avaiable in o large
quartities and mmmunization clinics are a h:ghiy “1s1ble activitr.
Immuntzation can meet the substantial pressure tc "Zo something® and
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thereby raise the clitwit e public morate. Certa. - outine
vmmun 1 z2ation programs shovid pe continued ang (mmMLNiTa~ ORS againdt
veaclies and pe tussis in camps and itemporary settlements can be
effectrve, Tetanus toxoird must be available for trauma wvictims., FRetiet
workers 1n endemic countries should be immunized againe yellow fever,
The emergency may provide the opportunity of extending ~cutine
immunization programs to those who would otherwise never seek them.

An 1ncreased i1ncidence of animal bites, ecpecrally dog bites, have
been reported tollow.ng some disasters as neglected strays come into
close contact with persons Yiving +n temporary sheltere. Rabies ic
endemic in many areas, especiaily 1n the deveioping worid. Therefore, a
program for the elimination of stray dogs should ke considered.

The establishment of an epidemioiogic surveillance system 1s
essential in order to obtain adequate and timely information on
marbidity and mortality in the disaster area, Diseases which are under
routine surveillance by iocal public offictale require erhanced
surveillance in times ot disaster, especially those diseases with
potential for epidemic spread. Depending on conditions, attempts should
be made to have dai!y reporting ot age, sex, locality, symptoms or
general diagnosis of patients seen, as well as the number of injured or
dead. Data regarding hospital admissions, beds available, and number of
inJured and deaths at each hospital and health center should aleo be
obtained. In addition, it 1s also wise te monitor the iocal press for
reports of disease and to takKe i1nto account other independent reports
inclyding rumors of disease. #A special public health team should
tnvestigate any rumor of epidemic outbreaks., The collection of data
involves both denominator and numerator data; morbidity and mortality
information has no meaning unlesc the actual number of people at risk of
disease, injury and death is Known. The return to the pre-disaster
surveillance system should be gradual and planned in advance. Most
energencigs are fairly short-lived and special operations should give
way to the regular programes as coon as possible., It must be understoed
that there may well be an increased incidence of infectious diseases for
severzl. moaths atter the event.
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Appendix |

Assescsment of Needs

Relief decizrone muet be based on reliable 1nformation derived +rom
a srystematic method of collecting data. Withrn the first few dars of a
dizaster, estimates will be required of the geographica®l extent of the
disaster. The disaster stricken area should pe agivided into “biocks" to
be surveved simultaneoucly so that the gecoraphic extent of the affected
area 1s defined by streets or other clear boundaries. The surver should
inciudge:

# Sy2e¢ ot the affected poputatien

# The number of persons Known to be dead

# Estimated number of persons severely injured and/ocr requiring
medical attention

# Needs for evacuation

Estimated number of homes destroyed. homes uninhabitable, ang

homes whtch are sti111 habitable

Avarlaoitrty of clothing and construction materials

Conditton of schoois, churches, pubiic burldinas, etc.

Londition and extent of the water supply

Needs +or food and the condition and extent of the fooo supply

Conaition of roads, bridges, communications facilities, and

public utilrities

tecation and condition of health care facilities

* Estimates of medical personnel, equipment, and supplies
avaliahle

# [lescripticon of relief activities already in progress

* Auailabilrty of local pest control equ:pment

*

E S .

&+

ldealiv, these estimates chouid be made using helicopter
overtlitghts of the area. However, Timited perscnnel or transportation
resources mav necessitate congucting surverz on foot., This may require
ingenui ty and zdaptation of fechnrgue. Care should be takKen so that
only information vtems that are truly needed are requested.

fAS soon as communications permit, the intt.al estimates should be
supptemented by regular reports from medical +acilities and ather reliet
centers. The information obtainea should include the number of injured
and otner diagncstic categories of ratients seen, the number ot
agmissions, bea occupancv and the requirements +or drugs and cther
supplies, Thie reporring zystem w1 il subsequentls foarm th2 basis of the
grsease survesliance system,
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Appendix 11

Specific Concerns in Natural Disasters

tarthgquakes

Earthouakes may resuylt 'n more injuriec than deaths, After major
earthquakes, the bulk of serious injuries will be made up of fractures
with a proportion of soft ticzue and internal injuries and burns, Most
of the itrauma 1e due to the coliapse of buirldings. Olger, traditiona?
construction such as adobe or stacked fieldstone are at greatest risk
during these disasters. Earthguakes often trigger lands!ides which bury
houzes, vehicles and people below unstable ctiffs, In addition to
destruction and damage to structures, there 1s frequently disruption of
power and heat, therebky leaving many individuals without protection from
the elements.

Substantial international assistance with the treatment of the
ingured s Tikely aftter earthquakes. This is especially true when
earthquakes happern at night and without warning, Most people are
indoors at this time and therefore vulnerable to trauma from falling
buitlding materi1als,

The vusual consequences of earthquakes are destructive vibratron,
power outages, and fires. There can be significant water, soil and air
poellution as & result of the disaster as well! as near total disruption
of solid waste disposal systems from shortages of equipment and
transportation, Broken water mains, power outages,
equipment/pariss/supply shortages, damage to civil engineering
structures, and persennel shortages lead to rapid deterioration of
environmental sanitation. Damage to food preparation facilities as
well as transoortation fa1lure and power ocutages can sewverelv effect the
guailtv and avarlabil 'ty pt food. Secondary disasters such as radiation
leaks and ficods are & possible result of damage to nuclear power plants
and dams,

It 1= possrbie that there will be ap tncrease in vecior borne
diseases due to proliteration ot vector breeding sites, tntreased
numan~ve-tor contacte and dreruptieon of dizease vector control programs.

Trphocons, Hurricanes & Tornados

The usual consequences of thece storme are gestructive winds,
floocding, heaw, rarncs, landsiides, and power outages. Houses of lignt
frame conctruction or mud walls with timber roofs can Le completelw
destroved and disruption of power ano heat for long periods of time 1s
cammmon . Gemerall -, the extent of property damage 1¢ muoch more dramatic
than the number o+ deatrs, A signiticant number of the total deaths are
due to drowning becawvse of flooding

Srgn:frcant water, soi1l oand air poliution occur as a result of the
disaster. Chemical and miological contam:ination as well as power

page 14



PubYic Health Aspeets of Disaster Mahagemewt NEHC Workshop March 1986

outages can drastically effect the water suppi>. Shortages of
equipment, supplies, and parts mar hinder the repair of environmental
sanitaition systems stressed by shitts in population,

There may be contamination or degradation of stockpiled relied
cypplies and food as a result of power outages and fiocod waters. There
cap also be substantial problems with tood supplies because of flood and
wind damage to preparation and storage facitities, as well as food
degradation because of power cutages,

Tornados leave a relatively small and well defined area of near
total destruction. Most structures directly in the path of a tornado
are destroved. Injuries are generally due to falling bu:iding materrals
or tlying debris, The very high winds result in a large amount of
flving debri1s, including soil, tar., manure, and water. Therefore,
centamination of wounds with subseguent infection is a common and
signtficant problem for tornado victims,

It 1s possible that there will be an 1ncrease 1n vector borne
diseases due to proliferation of vector breeding sites, increased
human-vector contacts and drsruption of disease vector control programs,

Storm Surge, Tsunam: and Other Floods

Floods are the commonest of all natural disasters and cause the
most mortaiity., They account for approximately 504 of all disasters and
a similar percentage of death. UnliKe earthquakes, cycliones and
tornadoes, floods cause very few 1nhjuries among SUrvivors.

Most deathe are due to drowning, but water damage and power outages
can severely effect environmental health. Residential buildings are
frequently damaged with disruption of power and heat. As with floods
that can accompany wind storms, there can be significant water, soil
and air poitution as a resultt of the drsaster. Flooding of facilities
with degradation of supplies, as well as transportatron failurecs can
lead to food shortages. There car be deterioration of waste d sposal
systems due to flpopding as well ac due to system overlord as a result of
shifts 1n population,

Volcanic Eruptions

Ssantficant volcanic eruptione are rare and therefore there are
relatively few deaths and injuries +rom this type of disaster,
Nonetheless, volcanos pose & substantial disaster threat beczuse many
volcanos are surrounded by densely populated areas. This waszs recentiy
ceen in the volcanic eruption 1n Columbra,

Earthquake, tsuramis, tires, ang vaicanic debri1z are frequent
conseguences of velcantc activity, Pyrocltastic material (Tephad thrown
from the volcano can range 1n zize from dust to hugh blocks. Largqe
pieces £an cause cause trauma directly or start fires. Ash can cause
irritation and obstruction of lungs and corneal abrasions. VYolcanic
mudfleow (iahare) are a magor cause of wolcanic destruction ang loss of
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Tife, Thes range in temperature from very cold to boiling and can move
with considerable speed.

Ugicanic gases include: water vapor, carbon droxide, carbon
monoxide, sulphur dioxide, sulphur trioxide, hrdrogen sulphide, hvdrogen
chlorrde, hydrogen flucride, methane and more complex hydrocarbons as
well as nitrogen., argon and other ineri gases. 5Some of these gases are
& threat to humans, primarily from asphyxiation when the gases pool in
Tow~iving areas and displace oxvgen. Crops can be destroved by lava,
ach, angd volcanic gases. OGrazing livestock may be Killed by eating
plante contam:nated by poisonous ash.

Massive popuiation movements can accompany eruptions, or the threat
of an eruption. Theretore, even 1f the volcano has not caused any
direct effects, the usual probiems of refugee populations will exist,
Relief efforts to provide adequate food, water, and shelter as well as
environmental sanmitxtion and communicable disease control will be
needeq,
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Appendix 111

Preventive Medicine in the Field

Field Water Supply Sanitation

Setection of Water Source

A1l water in the 4ield should be regarded as unsate untrl
proven otherwise., The possible sources of water are public water
systems, surface water, ground water, rain collected from roofs or
other catchment surfaces, 1ce or snow, and distitied sea water.
The cieanest source available shouid be chocsen., As a general
planning +1gure, 30-40 liters/man/day will be needed inciuding
bathing, focd preparation, waste and evaporation. Field hospitals
will reguire 40-460 literssman/dav.

Surface water should be drawn upstream from any possible
contamination source. MWhen surface water is used, care should be
taken to avoid getitng mud from the bottom or picking up fioating
sticks, teaves or other debris. ©6Ground water sources should be at
teast 30 metere from all possible sources of contamination such as
latrines, Wells can be protected by keeping the bottoms of
cesspools and latrines 1.3 to 3 meters above the water table and
with impervious casing 30 centimeters above and 3 meters below the
ground surface; concrete platforms around well of | meter radrus
and: and a fenced area of 30 meters radius.

Water Treatment

Preliminary treatment concists of removing floating debris
and targe suspended particles from the water. After primary
treatment, coagulation and fleculation gathers small particies
into targe particles which can be removed in a sedimentation basin
or by a +i1tter after zettling. C(oagulation is achreved kv adding
a chemical coaguiant <{usuallv ferric chloride and lYimestone or a
pol smerd.  Rapid mixing 12 mportant in order to speed the
craguiant to all particlies and create mzximum particle~-to-particle
contact. Floccutation follows coagulation and occurs during
gentie mixing as small particles are phvsicaily enmeshed to form a
ftoc which settles raprdly or can be +iltered out. Sedimentation
ot +loculated matertal pccurs most effectively 1n a stilling basin
with reduced water velocity, Clear water can then be removed +rom
the surface. CLconcentrated soltide are periodically removed from
the bottom ot the basin,

Filtration can thken remove any res dual suspended material
including algae, bacteria and some viruses, There are several
tvpec of trlters inciuding diatomite, muiti-medta, and reverce
nsmosts, Dratomite #11ters consist of a thin laver of
dratomaceous earth whicr gcan remove 99 of the soild: suspenced in
the water pacszed througn 1. . multi-media fliter 1s compozed of
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severat different trpes and zi1zes of media (garnet, anthracite,
sand, and gravel) which are arranged so that 1t becomes less
porouc x:z water passes through the 411ter. Reverce osmosis 12 a
process n which raw water on one side of a membrane s
pressurized apove its psmotic pressure, cauc:ng pure water to pass
through to the other =i1de. & Reverse Usmos:s lWater Purification
Unit (ROWPUY can provide peorable water from any fresh, brackish,
or seawater source. Loagulation, fritration, reverse osmosis and
chiorynation aill take pilace wethin the unit,

Water Transportation

During the process of water transportation, it is escsentral
that potable water does ncot become re-tontaminated, idater
trarlers, tan¥k trucke, and water canz must be clean and cliear’,
labeled upon arrival at 3 water point., MNew trailers and tanks, or
those thnat nave opeen ucsed previousiy for other ourposes and have
teen thorouqnliy cleaned, must be superchior:nated prior to use.
Superchlorination is the process of adding a sufficrent amount of
chiorine to a quantitv of water to bring the chiorine level up to
100 ppm tnttialiv, with SO pom free available chlorine (Fal)
remaining at the end of a four hour contact period. 1+ the
chlorine residual falls below 30 ppm at any time during tre 4 hour
contact pertod, chlarine must be added to bring the residual back
up te 100 ppm, and the 4 hour contact period must start again.

The form of chlierine normally used to treat water 1.: the
fieid envronment 15 rcalcium hypochlerite, &5-70% (HTHY, which can
be obtained yn bulk units. For batch chlorination of drinkKing
water, & measured amount of HTH granules sufficient to produce the
desired residual should be dissoived in a contarner of water and
altowed to settle. Only the resulting clear supernatant liquid
znou'd be poured into the container to be disinfected. #dd
sutticent supermaiant sclutizn to the water storage container to
provide 3 ppm free avartabie chliorine 'FAC)., After a 30 minute
contact time, tect +or FAL residual. Repeat chlarination
procedure until 35 ppm FAC rezidual 18 obtained aftter a 30 minurte
corntact period.

Fresh 1odine water purification tablets can alsc be used,
Any tablets wn:ch have bern damaged or have turned completely
veliow {(capary vellow' or brown snould be discarded., ULsing the
clearest water ava:.lfable, »dd one 1adine tabliet per 1iter of
water, two tablets 14 tne sater 1= claudy,, Then tighten tne cap
ang allow & twenty minute wa;ting time.

Food Service in the Field

Irspection, Transportat:on znd Storage of Food
The conditions unger wnicn food 18 trancsported, stored,

prepared, and served can have a direct bearing on the success or
fairiure of & mission, &Storage 1o the fiela 1 particularly
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dit+f.cutt, Although trere are f1¢1d reeters and freezers, their
availaciity may be bimited due to electrical and space
reguirements, In addition, temperature control mar not always be
agequate. EBecauvse of inconsistent etectrical power supplies and
various weather conditione, refergerated units must be checked at
least three times daiiv and temperature readings logged.

Chopping and grinding of food in the f1eld shouid be avoided
and meat and chicken saiads chould be prohibited., Frozen foods
shoulo be thawed under refrigeration in the orrginal, unbrokKen
wrapping and cooked at soon as possible.  Serving lines in freld
messes usuaiiy are unable to mainta:n proper holding temperatures
and refrigerated space 1& always at a premium. Therefore,
tefrovers should be oisposed of as garbage.

Care must be exercised with fruits and vegtablies obtained
trom the lgcal economy, particularity n areas where "night-soil”
18 uced as fertaitizer. AY1 localliy obtained +rutis and vegetablies
must be properly washed and sanitized,

Messing Fachrirties andg Equipment

o

When possibie, messing +tacilities should use paper piates and
cups, and plastic eating utensiis. The advantages of gisposable
mese gear are: reduced water and fuel reguirements, reduced
requirements for grav water disposal, ang reduced probabil:1ty of
drzease transmission via contaminated eatrng utensile. The only
reai disadvantage is the resuitant increase in soli1d waste storage
and dicposal,

A ti1eld dichwashing untt can be set up vtilizing five metal
GI canms (approximateiv 32 gailon size- ang immersion heaters. I+
paper mecs gear t€ not availaole. orne or more 51 caps of rapidly
boi1l:ng water should be ava:lable at the entrance to the mess 1ine
tor c<anitizing Mess gear,

The dichwasiing batier~ zhouid pe set up as follows: First GI
can 15 for colieciing gartage; Seconrd bI can ts for orewash using
warm detergen? solution; Third L] can 1s for hot detergent
solution: Fourth GI can 1¢ for ciean, activley bol1iing water and;
Fittn 2] can 15 for tne +t:pal sanittzing rinse-~ water should be
av a rofling beilt, Mesc gear should be air dried onmlv, The
2ailev and serving iine snrould be ohvoicaliy ceparated due to the
potential expiosive hazara of immers:ion heaters.

K

i

Socakzge pite should ke provided to comtarn vaste water from
the wash cans. OGrease must be containec and not atlowed to enter
arxinsge ditohes, evaporating beds, lzsching frelds or scakage
pirte. DGrease wiil ciog the soi!, preventing absorption of water
zs well as acting &5 an insect or reodent attractant and giving off
an ot+tensive gdor,

Sclid wastes such as garbige, metal cans, and cardboard
should pe collected ang compacted for burtal or burnirg. Soird

s
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wastes must net be burned 1 close proximity to the galliey or
messing areas.

llsste Disposal 1n the Field

Large amounts ot all types ot wastec are generated daily under
fieltd conditions. I+ wastes are not removed promptiy and
thoroughly, the camp will quickiv become an ideal breeding area +tor
fi1es, rats and other vermin.

Dicposal of Human wasztes

Tne devices for disposing of human wastes 1n tne field varv
with the situation, soil conditions, water tabie, weather
conditions, avaitapitity of materi1als and local reguiations., 1In
temporary btvouacs of | to 3 davs, the stradole trencn 15 moet
Tikety to be used unless more permanent facilities are avarlabie,
Trenches spoulo be as nar:ow as possible, 2 meters deep and 3 to
.3 meters long 100 percone. Boards may be placed along Tmoth sides
o+ the trench to provige better +noting. The removed earth 1s
placed at the end of the trench and a shovel 1c provided co that
excreta can be covered after sach use.

In temporary camps, deep ptt lafrines and urine soakage prts
can be censtructed. One four seat deep pit Tatrine is needed per
o pecple. The latrine pit shoyid be 5-4 meterc deex topped with
a 8 x | meter box wirth four seate. A metal deflector should be
placed inside the tront of the box to prevent urine +rom zocaking
into the weod. Any cracks should be fly-proofed by natling strips
of wood or metal over the openings, by sandbagaing or by using o]
soaked burlap. 1In many developing countries, a squat latrine may
be more acceptable, It can be comstructed by placing wood or
corrigated metat with holes cut out over the pit.

I+ fuel 15 ava:riable, Lurn barrel latrines have several
advantages ouver deep ptt latrinec, They can be ronstructed
guickly, are more sanitars, and can be used regardless of soil
conditions. The barreis conzist of 173 or 172 of a 35 qgallon fuel
drum over which a seating box ts puilt., The seat of the hole
should have a iy tight covering that can be secured In the closed
positien, Two barrels per seat are recommended to ernsure that a
barrel 1s always present while the other 15 peing burned out.

Burn barrels should have S~i0 cm cof fuel o1l poured tnto eacn
barrel! betore it 15 placed under the seating box. Do not use
highlv volatiie +uels such as gascline or aviation fuele. idhen
full, the barrels shouid be stacked inte a pvramid and sufficient
dresel tuel added to couver the cantents., The wastes zre then
=stirred and the pyvram!d ignited. After burning, Tet the barrels
cool and pour the contents of ail barreis 1nto one, PFeramid the
harreic again with the full harrel on top and repeat the burrning
process. Tne second burning will render the tecal wastes to a
fine ash which can pe pur.ed or scattered,
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Urine scakage pirts should be constructed so that men do not
nave to use the latrines to wrinate, thus keeping the latrines
cleanper and cutting down on the volume of trat+ric. Scakage prits
are most ef+ectively used in sandy sotl. Thev are dug 2 meters
square py 2 meters deep., The hole 1¢ #11Yed to within 15
centimeters of the top with large rocks, flattened tin cans,
broiken bottles, rubble, bricks, etc. (il socaked burtap 1s then
spread over the stones and firlled to ground level with compacted
earth, & ventilation <haft which protrudes above the surface of
the ground should be constructed to extend close to the bottom of
the pit,

The urtne scavage pit should have a urine pipe at each
corner, These ptpes should be approximately one meter long with
one end inserted 20 cm into the pit before the compacted earth
jayer 15 added, & funnei made of tar paper, sheet metal, alumrinum
forl, etc, 1s then attached to the top of the pipe.

When the ground water s tess than one meter below the
surtace, a urinetl showld be concstucted. The uritnocil 1¢ a 55
galion drum designed to receive and trap urine and to dispose of
1t into the soakage pi1t. Within the drum are interlocking pipes
which reach below an o1l seal. This system provides for slow
teeching of urtne 1nto the ground and controls odors very
effectively.

-
=S
L}

artntenance of Latrines

& tanvas or bruch screen can be placed arcund the lairine,
In coid clumates, a heated tent is preferabie. Simpie, easiiy
operated hand washing devices should be outside each latrine with
special care taken to see that thev are alwayve full ot water, To
prevent surface water from flowing into the 'atrine, a drainage
ditch should be dug around them. Latrine seats and boxes should
be scrubea daily with detergent antg water angd disinfecied with a
miid 34 chlorine sclution.

tihen the latrine pit 15 f.1%ed to 322 meter of the surface,
rt ehould be ciosed oy removing the box and spraving the pit
contente, eirde walle, and ground surface around the pit with an
arproved residual insecticige. The pit 1e then F1tied in with
earth and mounded above oround level, The mound 1= then spraved
with insecticide to prevent f1y pupa which may hatch 1n tne closed
ifatrine 4rom oetting out,

Dizpesail o* Grav Mater

tised wachirng and bathing water. xc well as tiguid Kitchen
wastes are disposed of in the zoil, usyziiv Dy means o+ el ther
coakage ntts or cozkage trenchecs. In orcer for the scii to absoro
these liguid wastes, grease ang any residual solids must be
removea. Therefore a trap must be censtructed te collect <ot
and grease before :t enterse the prt, The trap can be as z.mpi
pour tng grav water through grazc or ziraw first., The ziraw can

de
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then be removed and kurned gasir. Traps Zan aisc be constructed
using barrels where greasy water s allowed to settie unt:l the
grease can be =K immed off tne togp.

Gray water sopakage pit: are conctructed as are urine soakage
pits except for eliminating fne urine pipes. Une two meter square
pit 15 adequate for a Kitcnen serving Z50 pecpie. 1+ the camp
wtll be used for more that two weeks, two socakage ptis should De
conctructed and ueed on alternating dars. The area under .chowereg,
washing facitities and at water points shouid alse have saakage
pite.

Evaporation bede are gced when clay zc:l prevents the use of
a2 soaKage pit and where the climate 15 sufficentls hot and dry.
These beds are constructed by scraping tepsorl to form dikes
enclosing flat, level areas of eartn where liquide will distribute
in & thin, uniform Jarer. Beds are constructied to allow one
square meter per persoh per day for kitchen wastes ana slignti~
less per person per day tor wasn and bath wastes,

Garbage Disposal

Garbage 15 the solid or zemi-golid wastes resulting from the
preparation and serving of food. In temporar: camps, garbage can be
buried away from sources of drtnking waer. For camps that will be
tnhab: ted longer than one week, incineration 1s the disposal method
most often used. Rubbish can be d'< zced of tn & simi ar manner.

Prevention of Cold Exposure Injuries

Immersion Foot

Immersion fcot or “trench . -:" cccurs when there i¢
prolonged exposure to wet coid trot gear or outright immersion of
the feet at temperatures usuall. reiow SUSF, At *he upper range

o+ temperatures, exposure ot 12 hJurs or more Wil cause tnjury,
Shorter durations at or near SI9F wilt cause the same ingury,
When exposed to these condii ons, 1t 15 escential that boots are
aliowed to dry and socckes are changed frequentl..

Frosthi te

Frostbite can accur whenever the ambient or windohil]
temperature 1s Seiow freezing. It 18 an injury in which treezing
of the tissye cccurs, The first evmptom ot +-osth.te 1z usuallv a
sharp, pricking sensation wiih & rellow-white, numb area or
hargened skin, 11 exposure continues, the iniur. w1’ proceed to
blicstering and eventusii- necrosis. In colc citmates, ali persens
muet wear the proper amount of clean, drrs., oroperls fitting
ciotnes. Cicthing snould oe lTavered so that i+t can be tawen off
or put on depending on temperature and level of exercise,

Carbon Monoxide Fo:soning
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Carbon monoxide (COY is a colorless, odorliess gac given off
as a by~-product of internal combustion engines and fuel fired
space heaters. Inexperienced troops operating in a cold climate
may tend to congregate in closed spaces where CO may accumulate.
Ensure proper ventilation when operating generators, fuel fired
heaters, etc.

Dehvdration

Dehydration resutts from the excessive loss of water from the
bodv without replacement. Even 1n cold climates, personnel
exerclsing can produce & large amount of percpiration which is
quickly absorbed by ciothing, The prohblem is exacerbated by the
fact that drinKing water may be difficult to obtaing therefore,
personnel often do not drink adequate amounts of fluid. Urine
color chould be monitored to ensure adequate hydration.
Debvdration 1s avoided by drinking at least two liters of water
datly,

H¥giene tn the Field

When water 15 in short supply and 1n very cold climates,
keeping the body clean is difficult, but necessary to protect the
tndtvidual’s health and maintain morale. The entire body should
pe washed at least weekiy. If bathing faciiities are not
available, the entire bedy can be washed with the eguivalent of
two canteen cups of water. using halt for svap and washing, and
Ralf for rinsing., I Circumstances prevent uce of water, a
rubdown with a dry cloth will help. £are should be taken not to
abrade the skin. The feet, crotch and armpric should be cleaned
datly.

Sieeping bags shouid be kept ctean. M™Minimal clothing should
be worn in the steeping bag, DPry underwear and socks showid be put
ot before going to ¢leep ano the other set hung up to drr. The
sleeping ban shouig be airea out darlyr.

Clothing must be worn inm lasers and muct not be constiricting.
roose clothing creates air pockets wnich provide insutation.

C7ean clothing provides maximal insutation, Underwear ang shirts
snould be changed at Teast twice a wees; however, 1f 1t 15 not
possible to wash clothing thre often, the ciothing should be
crumpted, shaken out, and a:red for about two hours.

Mittens should ke available ouring coid weather operations,
Lloves can be used for tasks requiring dexteritr, put they present
more surtace area for heat loss and are tnerefore lese efficient
than mittens 1n Keeping hands warm.

Sungiasses enould alwaye be worn on bright dave when the

around 1< coveread wtth snow, They wiil protect the eres against
biowing snow and sun glare. If not used, snow blindness mav
result,

Care ot the Feet
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The teet should be washeg daily and thore =hly dried,
especially Detween the toes. Luring rest 5o, .. ., the feet shou
be inspected and preventive measures appiiecd before serious
trouble develops, 1f socks become damp from perspiration or wet
from surface water, they should be changed. UWhenever possibie,
socks should be thoroughly washed with spap and water, stretched
to facititate drying, and hung up to dry.

Cold attacks the feet most often because they get wet easily
(both externally and {from percpirationd and because circulatron is
easiliy restricted. Socks must be chanagea whenever they get the
slightest bit wet, 7Tne rule of wearing cicthing Toose and in
lavers also applies to footgear. Socks sheuid be lavered, but
never worn too tightlr,

Prevention of Heat Injuries

Heat inguries are preventable in most instances throuoh
education, acclimatization, and liberal water 1ntake.
Acclimatization occurs after werking 1o hot environments for lim:ted
periods of time {at least ! hour), on a daily basis., for severai
weekKs. DOnce accl imatized, perconnel tolerate heat stress much more
easily as long as prudent precasvtions are taken.

wet Bulb Globe Temperature (WBBT> Index

The WBGT 1ndex is the most practical heat stress index for
assessing the eftect of heat str..: on the individual. The index
15 a single number by which the air temperature, air movement,
retative humid:* - and radiant heat can be expresced as either
favorable or uniavorable for certain tvpes of activities. WBGT
readings lower that B89 require zome 1imitations in exercise.

When the WBGT index 1s greater .rat S8%F, all strenuous exercise
shouid be curtailed for personne! with tess that 12 weeks training
in hot weather. &R 1ndex of greater that ?09F indicates that aill
strenuous exercise should be suspended.

iater Intake

A 1iberal water intake policy 15 essential yn hot weather
operations. Without adequate water intake, the body's cooling
system will fail, with morbidity and even mortality following. #An
individual subjected teo high heat stress may lose in excess of one
liter of water per hour by sweating. This loss must be replaced,
Personnel exposed to heat should consume water frejuentiyv,
nreferably at 10 to 20 minute intervals., The myth that-personnel
tan be taught to adjust to decreased water intake ha~ been
repeatedly disproven,

Thirst 1s not an adegquate stimulus for water 1ntake.
Personnel should be trained to drink liberal quantities of water,
even though they are not thirsty., Supervised, mandatory water
consumption should be a command priority during periods of extreme
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heat exposure, ihen water 15 in short zupply, water savings can
be made only¥ by reducing physical activity, or by 1imiting
activity to the early morning, evening, and night hours.
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