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JisfurscU with their lamilics to small towns, villages, 
and collective farms outside ihe anticipated blast areas 
around the cities and other nuclear targets The /.ones in 
which these towns, villages, and farms lie are selected 
on the basis of being far enough away from target areas 
to be safe from the blast effects of nuclear weapons, 
but near enough that the workers and staff members 
could commute to work inside anticipated blast areas 

a round-trip travel distance of no longer than 4 to 5 hr 
(p. 46), Retired people, educators, and workers in 
nonesscntial industries, and sometimes light im'usiries 
as well, would be evacuated from large cities to rural 
areas, where they would remain until the crisis sub- 
sided. Both evacuated and dispersed persons would be 
quartered with the rural residents and would be 
protected from fallout n high-protection-factor expe- 
dient shelters, which they would help their rural hosts 
to construct or improve. 

According to estimates in chapter 3 of this manual. 
". . . in a nuclear rocket attack the losses to the 
population in a large unprotected city may constitute 
90% . . . whereas in case of a timely and complete 
dispersal and evacuation . . . the losses may be reduced 
to several percent of the total population" (p. 4(i). 

The employees subject to dispersal would go on a 
two-shift system and continue production during the 
crisis, with blast and fallout shelters provided for the 
on-duty shift at its place of work. Should attack occur, 
the off-duty shift would then advance in formations to 
its stricken facility to perform rescue and emergency- 
repair operations or. if its own facility were undamaged, 
to a damaged neighboring one. Employees are trained 
for this purpose at their place of work and organized 
into reconnaissance teams, lire-fighting brigades, rescue 
units, repair crews, etc. 

Thus, saving people is the primary goal of the Soviet 
civil defense program. The Soviet method of achieving 
it is to evacuate and disperse the urban population to 
rural areas, safeguard the people and their food supply, 
and rescue the injured. 

INCREASING THE OPERATIONAL STABILITY 
OF VITAL INDUSTRIES 

Second only to protecting people in the Soviet civil 
defense scheme is increasing the operational stability of 
vital industries and maintaining production. It is the 
purpo.ie of this handbook to indicate, step by step, how 
these objectives are to be accomplished. Moreover, this 
handbook itself helps to further industrial preparedness. 
As the Foreword indicates, it is designed to be used in 
conjunction with CD instruction programs for Soviet 

students of enginecring-teclmological and liberal arts 
colleges (p. win). In addition to instructing future 
laclory staff members in CD. other measures to 
increase the operational stability of industrial facilities 
in wartime include: 

1. special emphasis on saving Ihe workers, on whom 
the o'-.Mlion ol such facilities depends; 

2. the dispersion (already accomplished) of four-fifths 
of all newly constructed industrial projects in small 
and medium-si/ed towns in accordance with the Kth 
Five-Year Plan;6 

3. the reduction of Ihe vulnerability of each vital 
facility in situ (sec chapier 6). 

THE "WHY" OF SOVIET CIVIL DEFENSE 

Anyone even scanning this substantial Lnglish trans- 
lation. OV(7 Defense (ll)7()). or its predecessor, Cini 

Defense (I'lt^), may well ask \Vhat are the reasons for 
the Soviets" serious concern over civil defense? 

Vivid memories of World War II provide one reason. 
The enormous losses suffered by the USSR in World 
War II continue to be cited today. According to Soviel 
estimates, these losses include 20 million people (in- 
cluding "innocent citizens who were murdered and 
tortured by the Nazis on occupied Soviet territory.. . . 
workers of the Soviet rear who perished as a result of 
the blockade of cities and aerial bombaidment, (and] 
hundreds and thousands of people . . . exterminated in 
(Jerman concentration camps"), 1710 towns and urban- 
type settlements, more than 70.000 villages and ham- 
lets. 32.000 industrial enterprises. 93000 collective 
farms, and 1,876 state farms a liss of .W of the 
national wealth of the land.7 There a,'.- many retired 
officers and soldiers dubbed "heroes of the Soviel 
Union" who experienced the horrors of World War II 
firslhand and who are closely associated with the 
current Soviet civil det.-nse program. 

Bui it is not only a backward look that contributes to 
the importance of Soviet civil defense today; it is the 
Soviet view of a future war as well. Soviets cite statistics 
to show that in succeeding wars the civilian population 
bears ever heavier losses. Thus, in World War I only $% 
of Ihe 10 million killed were civilians; in World War II, 
48',; of the 50 million; and in the koiean War 84"r ot 
the lives lost." In a future war the Soviets believe that 
the enemy would launch a nuclear attack not only on 
strategic facilities, administrative-political centers, and 
weapons factories, but also on industrial plants, large 
cities, and rear areas (p. 3). In such a war. the purpose 
would be to inflict large-scale losses "not only ... on 
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and the danger areas of chemical conlaminalioii which 
result from their use. 

A biological weapon is defined as "a pathogenic 
microbe or toxin intended to injure people, animals, 
plants, and food sufplies, as well as the material with 
which these are applied" (p. 41). The concept "bio- 
logical weapon" may include the vectors (insects, ticks) 
ot these microbes and toxins, and also agricultural pests 
and other biological agents. The classification of mi- 
crobes into bacteria, viruses, rickettsia, and fungi is 
given, together with the characteristics of and diseases 
caused by each class. Biological weapons are applied by 
aerosol and by vector via rockets, airborne bombs, 
artillery shells, packets thrown from planes, special 
equipment for spraying or vaporizing, and sabotage. 

C.iAFTER 3. METHODS OF PROTECTING THE 
POPULATION BY DISPERSAL AND EVACUATION 

Chapter 3 deals with the dispersal and evacuation of 
people from cities and their reception and relocation 
outside the blast areas around cities and other likely 
targets. It is a detailed chapter, explaining the rationale 
for removing the urban population from the cities, the 
precedent lor evacuation set during World War II, the 
feasibility of dispersal and evacuation today, the pres- 
ent plans for accomplishing them if the government 
decrees, the personnel responsible for carrying out these 
plans, the means by which the population is notified of 
the onset of evacuation and dispersal, and the part 
played by the Party in the whole process. 

The rationale for evacuation and dispersal in a period 
of escalating crisis is simple: (I) Should nuclear 
weapons be used, major cities and industrial and 
administrative centers would be attacked: (2) at least 
$S% of the Soviet population lives in cities (p. 45);(3) 
therefore, relocating these people in the country can 
reduce the potential loss of W/f of an unprotected 
urban population to only "several percent of the total" 
(p. 46). 

The most important element of the population to 
protect, according to Lenin, is "the worker," the 
"primary productive factor of all humanity. . . . If he 
survives, we can save .. . and restore everything ... but 
we shall perish if we are not able to save him (p. 45). 
The means by which this most valuable resource, the 
worker, is to be saved is dispersal. Dispersal is defined as 
"an organized departure from the major cities and the 
distribution in the outer zone of workers and em- 
ployees of national industrial enterprises that continue 
to function within these cities in wartime" (p. 46). Also 
subject to dispersal are "people who . . . operate the 

city" (e.g., utility workers). "These people must all 
work within the city but return to the outer zone to 
rest." 

The "outer zone" itself is defined as "the territory 
between the external border of the area of possible 
destruction of the city and the border of the region 
comparable to a state. The boundaries of the zone of 
possible destruction must be established in relation to 
the importance of the city and the size of the 
population." Below is our diagram of the "outer zone," 
based on Soviet figures in the l%() handbook. CM 
IXfensc. 
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Evacuation refers to the removal from a large city of 
that portion of the population which does not work in 
vital industries, and also of those urban enterprises 
educational and scientific institutions, etc. which 
couid be transferred ah ng with their staffs to agricul- 
tural areas (p. 46). 

The dispersed population would have to be located 
near enough to the city to commute there and back 
within 4 to 5 hr, and those workers commuting by train 
"no further than 5 km from a railroad station." The 
dispersed workers continue production, working in two 
12-hr shifts. While the on-shift group is at work in the 
city, the off-shift group contains, on standby, the 
rescue crews, fire fighters, and reconnaissance teams 
that will march in formations to their own facility if 
this facility should be attacked. 

The responsibility for preparing for dispersal and 
evacuation falls to the CD staff of each city or region or 
facility and to special evacuation commissions orga- 
nized in city and regional executive committees of the 
Councils of Workers" Deputies (comparable to local and 
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Mhorptioii lihci, md the mttexpkHton nMchminn to 
protcci the eii supply md fUtei equipment imm blast 
Jamagc. Even sikh dclails as the hamllc at the 
"butterfly   valve"   ami   the  dein,.   Mown   duel   ate 
indicated in the drawingi (p. 80). 

Huilding iiisttiielums with cliaf-rams arc j;jvcii I.H a 

numbei  of typet of talioni riteitert. Including, toi 
example, a shelioi of imnokheil construction Im 40 
pe.sons (pp. KK 90), | trench-type iheltei (p 91), a 
(htfOU) (pp. 9| 92), ami two laseine shelters (pp. 
92 93); one m elay giound eoveied In eane-recd 
arched lascines and one in sandy soil made of annular 

lnushwood lascines.* |l:ascines are reeds oi Imish lied 
into bundles.) 

CHAPTER 6. TECHNOLOGICAL CIVIL DEFENSE 
MEASURES TO INCREASE THE CONTINUOUS 

OPERATION OF NATIONAL ECONOMIC 
INSTALLATIONS | FACILITIES) 

This chapter, as Its title suggests, describes specific 
measures tor increasing the "operational stability" of 
vital installations so that they could continue to 
function in wartime. The necessity lor taking such 
measures is explained at the beginning of the chapter: 

•The successes of groups of untrained Americans In buiklin); 
Russian-type shelters under simulaled crisis eondilions1 ^'^ 
have demonstrated the practicality of the Soviet designs on two 
important counts: 111 they can be constructed within the 72-hr 
period which the Russians allow lor evacuation and dispersal 
and 12) they utili/e widel\ available materials, especially 
prowinj; trees and plants. However, their specified provisions for 
natural or forced ventilation would not provide enough cooling 
air to maintain nonlethal effective temperatures inside many of 
these Russian shelters if they were fully occupied for a day or 
more during warm or hot weather.IVI4 I urthermore. the 
habitabilily of Russian shelters, as described in successive 
publications, seems to be decreasing over the years apparentl> 
as a result of increasing pressures on Russian civil defense 
technologists to provide inexpensive protection against the 
whole range of dangers from nuclear, biological, and chemica'l 
war. lor example, a comprehensive Russian handbook15 

reci tly translated at ORNL emphasizes more strongly than 
ever the airtight scaling of all shelter openings except the small 
ventilation ducts. These ducts are sized "... on the basis of 10 
square  centimeters  (intake) for each person " with the 
exhaust duct proportionally small. These are scarcely larger 
than the vent holes in an Iskimo's igloo! And unlike numerous 
earlier Soviet publications available to us. this 1972 handbook 
specifies the installation of fabric or straw fillers in the small 
intake ducts, even of shelters dependent on natural ventilation. 
One may conclude that the Moscow civil defense authorities, 
like their counterparts in several other countries, have not 
thoroughly tested some of the shelters that they are instructing 
tens ot millions of their fellow citizens to be ready to bet their 
lives on. 

To wreck the cnomy's economy has always been the 
purpose of wai" (p. 100). Therefore, "nuclear strikes 

on national economic facilities" are to be expected 
ill I mujot war (p. 100). The decision as to what CD 
measures a specific facility should take is based on a 
calculation of the probable degree of damage it would 
sustain in the light of iis ow„ importance or its 
proximity to a city or other potential target (p. 101). 

Il   is  assumed   that   "cities  and  industrial  sites  |in 
general] will be the target of nuclear attack"; but, since 
it is not possible to know in advance which cities and 
industrial sites would  be selected, "it is necessary to 
take CD measures in all cities, all population centers, 
and every economic center." These measures include 
such national ones as "gradually . . . developing indus- 
try  m undeveloped regions and limiting the onstruc- 
•")n  of new plants in highly  mdustriali/ed regions." 
Other urban planning measures which take into account 
civil defense include "reducing the building density of 
urban regions and crealing satellite cities, constructing 
wide  major   thoroughfares,   creating greenbells,  con- 
structing   arlillciai    reservoirs,   developing   suburban 
/ones, and building a netwoik of highways around the 
ctty (p. 102). These measures are all discussed in detail. 

Planning new towns and renewing existing ones with 
an eye   toward  CD are   two   imporiant civil defense 
objectives;   increasing   the   "operational   stability"  of 
already existing national economic facilities is a third 
such objective. If the operational stability of a given 
lacility   is   to   be   increased,   it:   prosent   operational 
stability  must  be evaluated.  A  factlity-.s operational 
stability is distinguished from its "survivability." The 
survivability of a facility is determined by the capability 
of its buildings and structures to withstand the destruc- 
tive forces of a nuclear blast. Its operational stability is 
its capability not only to withstand these forces but 
also to  "maintain   production as planned" (p.  105). 
Thus, an evaluation of a facility's operational stability 
takes into account the "possibility of continuing work 
by workers and employees, as well as the possibility of 
operating   the   facility   in   the  event   of  |a  partial) 
breakdown, through cooperation with other plants and 
suppliers of raw materials." 

The assessment of the overall survivability of a facility 
includes the facility's capability to withstand the entire 
range of weapons effects from a nuclear strike. Such an 

evaluation begins with "deleimining the location of the 
facility relative to that of the anticipated strike" and 
goes on to include the capability of the facility to 
withstand the shock wave (pp. 105 106). the thermal 
pulse (pp. 106 108), initial nuclear radiation and 
radioactive contamination (pp. 108   IW). the second- 
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ury dumaging cl'tccls of the weapons (p. I 10), and 

LOiitaininaliDii from diomical anu biological weapons 

which could at't'ecl the personnel (p. 110). 

Oiue the smvivahility of both a lacility ami Us 

operations is estimated, technical engineering measures 

to increase the survivability of Industrial buildings, 

stiuclures. equipnienl, and communications systems 

can be taken. Such measuies are most el't'ective and 

economical when a new facility is planned and built, 

l-'oi currently pioductive national economic facilities, 

technical engineering measures to inciease stability are 

geared to specific conditions. However, some geneial 

measures which can be applied to an) Installation 
include: 

1. saleguarding workers and employees from weapons 

of mass destruction; 

2. increasing   the  administrative survivabihtv   of the 

civil defense [capabilities] of the lacility; 

3. increasing the survivability of buildings and sliuc- 
tures; 

4. protecting costly and unicjue equipment; 

5. increasing the survivability of the electrical powei 

supply and also the gas, steam, and water supply; 

6. increasing   the   survivability   of   Utility   networks 

|systcms|; 

7. preventing fires; 

H,  placing the individual components of production in 

underground structures; 

9. ensuring protection from radioactive, chemical, and 

biological contamination; 

10.  increasing the survivability of the supply of tech- 
nical mater ils" (p. 111). 

Chapter   fi   describes  these  measures  in   considerable 
detail. 

CHAPTER 7. CIVIL DEFENSE PLANNING 

Every national economic facility must have a "civil 

defense plan." a written document containing all the 

basic civil defense measures to protect plant personnel, 

increase the operational stability of the facility during 

wartime, and administer the civil defense formations 

"in all stages of their operations" (p. 121). Chapter / 

describes a prototype civil defense plan and also the 

procedure for developing, checking, and correcting it 

a responsibility of the CD chief of each national 

economic facility and his staff. 

"The feasibility of the plan" is emphasized as "the 

most   important   thing."  Therefore,   "only   carefully 

studied, actual concrete data legarding local conditions 

aie rellecied in the pl.m" (p. 122). The basic ici|ulre- 

ments of the plan include "a complete yet concise 

presentation, accurate calculations of the time lequired 

to complete CD measures, and the economic expedi- 

ency of these measures, as well as then realism and 

compatibility with the overall CD plan of the |city| 
stall superiois" (p   }21). 

The overall ptai   .iclually consists of main subsidiary 
ones, which include plans for; 

1. dispeising the workers and employees, together with 

theii lamilies. to the oulei /one and resettling them 
in villages and othei rural areas; 

2. designating plant shelteis for the onshili workers 
and employees; 

3. converting the lacility to a basic (limited) regimen 
according to defense needs; 

4. providing plant personnel with individual means of 
protection; 

5. organi/ing administration, warning, and comiminica- 
lions at the facility; 

6. perloMiiing uigent emeigency-resioration work at 
the facility; 

7. protecting food supplies, forage, and water supplies 

from radioactive aiut toxic materials and biological 
agents. 

CHAPTER 8. CONDUCT OF THE POPULATION 
UNDER THE THREAT OF ENEMY ATTACK AND 

IN RESPONSE TO CIVIL DEFENSE SIGNALS 

As the title suggests, the two major sections that 

comprise this chapter arc devoted to specific measures 

to be taken by the population in response to (I) threat 

of attack and (2) the eight civil defense signals. 

It is on the decision of the government that the 

population is warned of impending enemy attack (p. 

127). The announcement is made directly over ladio 

networks, television channels, and other facilities. Upon 

this announcement, all CD systems are put on combat 

readiness, and the following basic measures are taken: 

1. ail administrative posts, warning systems, commu- 

nications, reconnaissance units, observation posts, 

and laboratory control facilities are put on full 
combat alert; 

2. individual means of protection are issued; 

3. blast and fallout shelters are made ready for 

workers on plant shifts which expect to continue 
production; 

_____ ____       ^..^ 



4. the comnKind servicu is orgaiii/ed, and provision is 

made lor maintaining public order on evacualion 

routes, on travel routes ("or advancing civil defense 
torces, and in populated regions; 

5. dispersal is accomplished, and shelter is provided in 

outei /ones lor workers and employees olinstalla- 

lions which will continue, or temporarily interrupt, 

their production activities in wartime; 

6. persons and institutions subject to evacuation 

(rather than dispersal) are removed to predesrg- 
naled rural areas; 

reconnaissance is organized along with lire reloca- 

tion ol lorrnations into the ,niter /one. arrd civil 

delense lorces and (acilitres are set up to carry out 

rescue atid urgent emergency-restoration work; 

8. mass cover (lalloul shelters) is burli (or the entire 

populatian oi small cities and rural areas 

9. evacuation rs orfanized from large cities, as well as 

removal and drsMibirtron of material goods into the 
outer /ones; 

10. lood products, lorage. and water arc protected 

everywhere Irom radioactive, chemical, and bio- 
logical contamination; 

11. farm animals and plants are protected, 

The first section of the chaplei ipeih OUl each ol these 
measures in moie detail 

The second section hsis (p. I3|) arrd describes the 

eight CD signals and indicates the rules of conduct for 

the population upon hearing each one of them undei 

varying conditions. The eight signals are: 

Air iilon 

('II)M' prorectrvc sliclkrs 

All dM 

Tlm-dl nl rudmacrrvc conlunnn.ilion 

Rjelmaclivv cunijinlnaljon 

Chemical allack 

Uloldjiual omlaininulinn 

Threat of lloodint; 

On hearing the "air alert"- signal, for example, all 

citi/errs are categorically advised to lake refuge in blast 

shelters or fallout shelters oi to make use of the 

protcclive features of the terrain "since it is dangerous 

to stay at home, especially in a multistory house" (p. 

131). However, since "what a person does depends on 

where he is." specific instructions are given for people 

at home, on the way to the shelter, at work, on a city 
bus, in a department store (or movie), etc. 

There arc detailed instructions of what to do in a 

variety of siiuations. including,  for example, when a 

shelter is damaged by blast oi by lire or when the 

degree of radioactive contamination is "•dangerous" or 

"strong" or "moderate." I here are also inslruclioris on 

how to decontaminate water by various methods and to 

use dosimetric inslrumenls to verily that decontamina- 

tion ol (ood and water is completed, on Mow to move 

through contaminated territory when necessary, on 

how to remove toxic materials fro n the skin and neat 

the decontaminated skin area with a liquid from the 

anllchemical kit, and on how to behave in a quaran- 
tined area. 

CHAPTER 9, RADIATION DETECTORS, 
CHEMICAL SURVEY METERS. AND DOSIMETRIC 

CONTROL INSTRUMENTS 

Chapter l) describes the various instruments used to 

detect and measure radioactivity and to detect and 

identify toxic materials. The designation, classification, 

ami operating principles of these rnstruments are 

discussed in considerable technical detail. Dosimetric 

instruments, lor example, are classifred into iwo basic- 

groups m accordance with theii purpose: (I) radiation 
survey meters, which include activity detectors and 

roentgenometers, and (2) instruments loi exposure dose 

monitoring, which include radiometers and dosimeiers. 

The pliotograplnc. chemical, scintillation, and ioniza- 

lior methods of detecting and measuring radioactivity 

art '.xarmned Not only are radration suive> instru- 

ments and dosimetric monitors discussed in detail with 

the help of schematic diagrams. Inn also explicit 

instructions for using the specific instruments are given. 

Toxic materials in the ah, on the ground, or on an 

object are detected by chemical survey instruments and 

gas detectors oi by analysis of samples in a Jiemical 

laboratory. The use of chemical survey irrslrunients 

makes it possible to identify toxic materials on the oasis 

ol the color changes of indicators reading It! these 

materials (p. 152). The intensity of the color indicates 

the approximate concentration of the toxic material. 

Three models of such instruments are examined in 

detail: the army chemical surveying instruineni, the 

chemical surveying instrument, and the semiautomatic 
chemical surveying instrument. 

CHAPTER 10. ORGANIZING AND CONDUCTING 

RECONNAISSANCE AT A NATIONAL ECONOMIC 
FACILITY IN A CENTER OF MASS 

DESTRUCTION 

Reconnaissance is described in this chaptei as "the 

most important means" of enabling the CD formatiotrs 

to accomplish their missions (p.  I5K). The mission of 

—-i 
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rcvomuiissancc i'scll is csMMiliallv data pthering. Il is to 
delciminc ilk' IOVOK of ndiOKtiVt chcmiLal. and 
biological OMilaminalinn in a given aioa. the location 
ami conditioil DI olisliucled lilasl sliclleis and lalluul 
sheik-is; the depM of (faunae lo buildinp, engineering 
sysloms. and communication lines; and the location of 
conflagration /ones in shoit. to provide all the 
Information needed to determine the extent and prior- 
lues ot neeessary rescue and emeigency-iepaii opera- 
tioiis. as well as the means for accomplislnnj; them. 

According to the means used lo galhei data, recon- 
naissance is classified as an. rivei (oi sea), and ground 

<P l<;,,l '! is the ground reconnaissance, however, 
which addresses itselt to ilie majorily ot the problems 
and which is performed by the civilian (!) leconnais- 
sance formations, the mihtaiv CD reconnaissance units, 
and by meteorological and sinilaryepidemiologlcal 
stations anil ohservation posts 

Reconnaissance opeialions take place ovei a broad 

geographical area, Including the dispersal-evacuation 
routes, the evacuated areas, the settlement areas m the 
outei /one, the travel routes along which CD forma- 
tions advance to centers of destiudion. and the centers 
ol destruction themselves. Reconnaissance groups, 
which geneialK consist of three to live teams ot three 
to loui persons m each team, ate estahlished at the 
national economic facilities and are recruited from the 
CD stalls and the plant personnel. Such gioups aie 
equipped with means to conduct leconnaissance (eg . 
radiation detectors and chemical survey meters), as well 
as individual means of protection, communications, and 
Iran .poitation. 

Civil detense chiefs, their stalls, and service personnel 
at national economic facilities are lesponsihle lot 
organi/.ing reconnaissance ip, IW)). The immediate 
superior ol Heer toi all reconnaissance measures is the 
reconnaissance chiel'. who is also assistant clnet ot'statT 
to the CD chiel (commandet). The recon.'iaissatice 
groups of a lacility usuallv operate on hehall ol that 
facility but occasionally serve a higher-level CD stall (p. 
161), lot example, the CD stall ol a city. 

Specialized reconnaissance groups and teams art- 
created within the appropriate specialized t'ormalions to 
obtain precise data in a given field of reconnaissance 
tor example, radiation, chemical, fire, engineering, 
medical, biological, and veterinary (p. 163). Each of 
these specialized fields of reconnaissance is described in 
detail. 

CHAPTER 11. RESCUE AND URGENT 
EMERGENCY-RESTORATION WORK 

Chapter   I I   is   both  comprehensive  and   detailed, 
covering  all  aspects of rescue and emergency-repair 

opeialions: (I) the CD fotmalions that petfoim the 
rescue -nd tepait woik. the ei|uipmeiit they use. and 
the piocedute lo ensure th-ir protection by temovi'tg 
them to the oulei zone .m threat of attack. {!) the 
services and ei|uipineut which support the rescue-repan 
forces; (?) the tole ol the CD chief and stall ol the 
facility in org;.iiiziiig and conducting rescue repaii 
work; (4) the rcicue and repaii opeialions themselves 
and the specific methods of conducting all aspects of 
them; and (5) the idle ol political Party work in 
ri scue-iepait operations. 

I he llisl section of the chapter begins with a leview 
ol the composition of the CD formations (discussed 
earltei in the handbook). It goes on to describe the 

equipment used by these formations, including the 
vehicles and machinery foi removing debris and loi 
hoisting, hauling, and transporting loads (excavators. 
tractors, butldaxers, cranes, winches, etc.), the metal- 
cutting equipment, and the water-pumping machinery, 
and concludes with a description of the dtspcsal plan, 
whereby the CD formations are Iranspoiteil to the 
outei region on threat of attack. 

I he second section of chaptei II describes the 
various services which support the lormations in their 
rescue-repaii opeialions and indicates which group 
piovides each service (e.g., medical support is provided 
by the facility's medical unit, lire Infilling In the fire 
department, etc.). In addition to medical and the 
lighting, these services include antiradiation and anti- 
chemical. material and technical, engiiiecing. and trans- 
poitation. 

While the oiganizalion of the CD staff at a national 
economic lacility is discussed in chapter I. the third 
section of chaptei I I deines the specific duties and 
responsibilities of the CD chief and his staff with regard 
to the rescue-repair operation. These include organizing 
the rescue-repaii wotk. evaluating radiation conditions, 
supervising the rescue and repair work, and ensuring 
that task force replacements of formations and subdivi- 
sions arc carried out smoothly. 

The fourth section of chapter I I gets down to the 
essential details of the rescue and repair operations 
themselves: reco noitering the center of destruction, 
isolating and extinguishing tires, clearing paths and 
making passageways through ruins, and rescuing victims 
from destroyed or obstructed blast shelters and fallout 
shelters, from undei debris, and from burning and 
partially destroyed buildings. In this regard, specific 
instructions with diagtams are given for such operations 
as making an opening in a shelter roof with a manual 
drill, clearing an obstructed shelter with an excavator, 
and making an opening in a shelter wall, fhcre are also 
sections on giving first aid to victims, helping people 
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Fig. 2. Strategic bombers of the ISA and tngland. 

Considering llie jvuilabilit> of nudear weapons to 
attack and destroy, one may conclude that a luture war 
unleashed by the imperialists would, unlike past wars, 
be of a nuclear missile nature. This means that deliveiv 
would be by missile, and the primar> tool ol destruc- 
tion would be nuclear weapons. 

In addition to nuclear weapons, (.hemical and biologi- 
cal weapons (CBW) might find wide application. The 
ii'iperialists are pn paring to use chemical and biological 
weapons in conjunction with other means of destruc- 
tion. It is thought that the military characteristics of 
these types of weapons make it possible to carry out a 
clandestine attack on the enemy, thus eliminating the 
threat of an immediate retaliatory strike.* 

The war, if unleashed by the aggressors with weapons 
of mass destruction, would have its own special 
characteristics. It would take place over a wide area and 

*D   Rolhdiild. The Weapons ol Tomorrow, translated from 
the Inglish, Military Puhhcations. 1966 

I'ig. 3. "Hound Dog" air rocket |cfuise missile). 

would actively involve most of the world's countnes 
and peoples within a short period of time. It would be a 
war of two opposing systems: socialism and impe- 
rialism. It would be an armed encounter with specific- 
goals. A nuclear missile war would be intercontinental, 
because now it is technicalK possible to strike at any 
continent to   transmit   military   force   from   one 
continent to another by means of accumulated strategic 
weapons. 

The targets of destruction are not only weapons 
centers, but also areas deep within the rear areas of 
enemy territory, as well as administrative-political 
center;., industrial plants, and large cities. Destroying 
the mo;ale of the population is one of the main goals of 
such a war; thus, in modern warfare there is no real 
distinction between the fiont and the rear. 

Weapons of mass destruction are used not only to 
Inflict large-scale losses on the armed forces, but also 
if considered necessary       Oil the civilian population. 
Moreover, the greatest losses may be in densely popu- 
lated areas, where industrial centers ar   usually located. 

An analysis of the character of future wars leads to 
the conclusirn that regions of high population density 
may be struck first by nuclear missiles. These strikes 
may destroy cities, industrial targets, and transportation 
and may also cause an enormous number of casualties 
among the population. Thus, the problem of defending 
the population and the material resources of our 
country and its industrial-political and strategic centers 
from the effects of nuclear weapons lias become one of 
the most important concerns of modern warfare. 

A reliable means of safeguarding our borders and the 
main military strength of the Armed Forces is the 
Strategic Missile Forces, equipped with first-class inter- 
continental ballistic missiles. Thanks to the relentless 
efforts of the Party and the government, in a relatively 
short time the missile forces have been converted into a 
powerful shield against the cunning intent of the 
enemy. Immediate destruction of the enemy's means of 
attack is effected by antimissile and antiaircraft 
defense. Soviet antiairenft defense forces, coupled with 
military air forces, ground forces, and the navy, reliably 
protect our country from enemy strikes. 
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vides CD personnel working in centers ot destruction 
with all types of construction materials, decontamina- 
tion and washing equipment, reserve equipment and 
automobile parts, and fuel and lubricants, as well as 
water tor human consumption and technical use. In 
ouihing /ones the service equips warehouses and bases 
and organi/es tiie water supply and the mobile auto- 
repair units. 

In addition to the enumerated services, other services 
ma\ be organized if the need arises and supportive 
agencies exist. 

Tie service chiefs are the department directors of 
offices and organizations which support the service. To 
guarantee the supervision and administiation of service 
facilities and human resources, staffs composed of I 
number of workers in those institutions are appointed 
as service chiefs. 

1.3.3 Organization of Civil Defense 
in Urban Districts 

In all urban districts, civil defense is orgam/ed by the 
civil defense head of the district. Civil Defense heads in 
urban districts are chairmen of the txecutive Commit- 
tees of Councils of Workers" Deputies in these districts. 
They strive to solve civil defense problems as fully as 
possible within strictly determined time limits, consist- 
ent with national economic planning. 

The civil defense head of the urban district sets up a 
district evacuation commission to organize dispersed 
workers and employees and to evacuate the people into 
the outer zones. As a ruk. the chairman of the 
evacuation commission is the Deputy Chairman of the 
District txecutive Committee. The civil defense head of 
the urban district supervises civil defense through a staff 
and officials. 

The civil defense staffs of the urban district, in 
addition to regular staff workers, are supplemented by 
persons working on executive committees of these 
districts and other organizations; these people serve on 
civil defense district staffs without being exempt from 
their usual jobs. 

The following civil defense services may be set up in 
urban districts in the presence of supportive organiza- 
tions; communications, protection, public order, fire 
fighting, medical, engineering, communal services, 
power supply, transportation, material-technical supply, 
and others, depending on local conditions. The district 
services organize groups for special purposes and super- 
vise instruction. 

1.3.4 Organization of Civil Defense 
in Rural Areas 

Civil defense chiefs of rural regions are chairmen of 
the Executive Committees of Soviets [Councils] ol 
Workers" Deputies in these regions. They are responsible 
for the execution of civil defense measures to the fullesi 
extent within a strictly determined time schedule in 
conjunction with national economic plans. In rural 
regions, the regional civil defense (CD) chief sets up a 
commission for the reception and relocation of people 
evacuated from the cities and urban institutions and 
organizations. The chairman of this rommission is 
usually the Deputy Chairman of the Executive Commit- 
tee. Supervision of civil defense in the [rural] region is 
the responsibility of a CD staff and regional CD 
employees. 

The following civil defense services may be set up in 
rural areas; communnications. protection, public order, 
fire fighting, medical, communal-technical, auto trans- 
port, protection of animals and plant life, supply of 
food and other essential items, etc. The responsibilities 
of these services are similar to those of the municipal 
services. The special feature of the rural area medical 
service is that it receives and distributes medical and 
protective facilities and provides for the sick. 

The service for the protection of animal and plant life 
is based on veterinary facilities and experimental 
stations. It organizes and trains personnel; takes meas- 
ures to protect ani nal and plant life, water sources, and 
forage against contamination; gives veterinary assistance 
to injured animals; makes special preparations for and 
decontaminates livestock farms, forage, and water; 
cnecks meat and dairy products and determines the 
advisability of using slaughtered animals as food; 
organizes the slaughter and utilization of injured ani- 
mals; assures a reserve supply of vaccines and veterinary 
supplies; takes measures against animal sickness; and 
combats pests on agricultural plants. 

1.3.5 Organization of Civil Defense in Units 
] Establishments] of the National Economy 

Civil defense exists at all levels of the national 
economy to prepare the people in advance for defense 
against nuclear, chemical, and biological weapons, to 
assure minimal losses if the enemy should use weapons 
of mass destruction; to create conditions which increase 
the operational stability of enterprises and industrial 
plants in time of war and the prompt performance of 
rescue and emergency restoration work. 
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The basic tasks ot CD at this IOVTI arc: 

1. developing measures to protect workers. emplo>eev 
and their families who reside with them in workei 
settlements near ihe plant, primarily from chemical 
and biological weapons. 

2. developing measures to increase the operational 
stability of industrial, power, transport, and com- 
munications installations in wartime; 

3. ensuring the uninterrupted supervision of services 
and training and the reliable operation of wariiint; 
and communications systems; 

4. creating, equipping, and preparing civil delensc 
formations and maintaining them in a constant state 
of combat leadiness; 

5. generally instructing workers, employees, and theii 
families in defense measures against weapons of matt 
destruction; 

b. ensuring protection of provisions and water Hipp)) 
sources from radioactive, chemical, and biological 
contamination; 

7. carrying out rescue and emergency reclamation work 
at centers of destruction. 

The CD chief of an installation (plant, organization, 
establishment, and educational institution) is its 
director, responsible for the organization and the 
condition of civil defense and for the constant readiness 
of its forces and facilities to carry i ut rescue and urgent 
restoration work. He and his staff ue subordinate to 
the appropriate officials of the ministry (department) in 
which the installation is located. In large installations 
the CD chief appoints his own deputies; each one is in 
charge of one of the following; dispersal of workers and 
omployees. engineering-technical units, and m; '.erial- 
lechnological supplies. 

The CD staffs organized at the installations are 
composed largely of plant workers and staff members 
who continue to work at their usual jobs at the 
enterprise. The number of official workers on the staff 
is determined by the directors of the ministry in which 
the unit is located (Fig. 5). 

The staff of large installations is organized as follows; 
the chief of staff, assistants in the areas of operational 
reconnaissance, combat training, an] other specialities. 
ai the discretion of the CD chief. Moreover, by decision 
of the Party. Komsomol lYoung Communist League), 
and trade union committees, the stall may also include 
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represcnlalives of the Party, Young Communist League, 
and trade union as well as of other social agencies. 

The CD statt', which operates under the CD chief of 
the unit, supervises the unit's CD programs. Specifically 
its functions are: 

1. lo organize and guarantee uninterrupted administra- 
tion of civil defense; 

2. to ensure early warning of workers, personnel, 
employees, and the population of worker settle- 
ments | the fanilies of die stall'and workers) of the 
threat of attack: 

3. to develop CD plans for the unit and to see that the\ 
are executed; 

4. to develop and carry out measures for the protection 
of workers, employees, and their families, as well as 
of industry from nuclear, chemical, and biological 
weapons. 

5. to organize the combat readiness of CD lormations, 
to instruct workers and employees about protection 
tiom weapons of mass destruction, and to control 
the qualit) of that instruction 

(>. lo guarantee the constant readiness of civil defense 
forces and facilities. 

The duties of the civil defense services of an installa- 
tion. To assure the execution ot civil defense measures, 
as well as the training of civil defense formations and 
their direction in the conduct of operations at centers 
ot destruction, the following civil defense services are 
created: communications, protection of public order. 
fire lighting, emergency-technical, blast and fallout 
sheltci , medical, antiradiation and anlichemical protec- 
tion, transport, material-technical supplies, and others. 
The number of services is determined by the CD chief 
of the installation [site]. Depending on the characteris- 
tics ot the installation and the presence ot a supportive 
organization, other civil delense services may be set up 
in addition to those enumerated. 

The communications service is set up on the basis of 
the communications unit. The chief of this service is the 
chief of this communications unit. This service is 
responsible for assuring an early warning of administra- 
tive personnel, workers, employees, and their families 
to the threat of enemy attack. This service must also 
organize communications and maintain them in a state 
of constant readiness. In addition, the communications 
service must resolve difficulties in the networks and in 
.ommunication facilities located at the centers of 
destruction. To ensure a state of constant combat 
readiness, command and observation posts are provided 
with all means of warning and communication. 

The service for maintaining public order is based on 
the Section of Departmental Protection. The chief of 
the service is also the chief in charge of protection of 
the installation The service for the protection of public 
orcler provides reliable protection of the site and of 
public order during the threat of enemy attack and 
during the performance of rescue and emergency 
restoration operations; it assists in providing prompt 
cover in accordance with civil defense signals; it 
supervises the blackout system. 

The fire-fighting service is organized as a subsection of 
the official fire department; the chief of the service is 
the chief of the fire department. This seivice designs 
fire prevention measures and assures their execution; 
guarantees constant readiness of service forces and 
facilities; locates and extinguishes fires; assists in 
antiradiation and antichemical protection by decon- 
taminating affected regions. 

The emergency-technical service is based on the 
production or technical section of the division of the 
chief mechanic; the chief of the service is the chief of 
the supportive division which sets up the service. This 
service plans and executes preventive measures which 
increase the stability of the basic installations and sets 
up special engineering and communications systems in 
the event of enemy attack, it undertakes emergency 
operations to locate and eliminate trouble m the 
systems, in communications, and in installations at the 
Mlc. In addition, this service clears away obstructions 
and rescues people. 

The shelter and housing service is based on the 
Piincipal Construction Department, the Communal 
Housing Department, and the Building Guild, the chief 
ot the service is the chief of the supportive department 
which created the service. This service is concerned with 
computing housing expenses for workers, employees, 
and the other people who work in the settlements; 
preparing shelter and assuring its proper use; organizing 
the construction of fallout shelters; guaranteeing the 
prompt completion of |blastl shelters and fallout 
shelters in accordance with civil defense instructions. In 
addition, this service participates in iescue operations 
when shelters and housing collapse. 

Ihe medical service is organized by medical centers, 
medical and sanitation sections, and outpatient clinics. 
The chief of the medical service is the chief of the 
medical center, sanitation section, or outpatient clinic. 
The medical service assures the constant readiness of 
medical personnel; plans and conducts hygem; and 
preventive measures; provides medical assistance to 
victims and evacuates them to medical facilities; exe- 
cutes sanitation measures in destroyed areas; concerns 
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ilself with the medical care of workers and members of 
their families at dispersal sites. 

The antiradiatiun and antichemical protection service 
is based on chemical laboratories and plants; the chief 
of the service is the chief of the laboratory or the 
chemical plant. This service develops and completes 
measures lor the protection ot workers, employees, 
water supply sources, food units, and supply ware- 
houses from radioactive and toxic substances: organizes 
and prepares antiradiation and antichemical training 
and facilities; is in charge of individual means of defense 
and collective defense facilities and special techniques; 
organizes posts for radioactive .md chemical observation 
and perlonns dosimctric checks of personnel; attempts 
to rectify effects ot radioactive and chemical contami- 
nation. 

The material-technical supply service is organized by 
the material technical supply department of the area. 
The chief of the service is the chief of the department 
This service plans material and technical supply; at the 
same time, it supplies personnel with all types of 
equipment and provisions; it assembles repair tech- 
nicians and various supplies, arranges their transporta- 
tion to work stations and maintains records of these 
activities; it secures provisions and essential items for 
workers and employees in the area and at dispersal sites. 

The transportation service is based on the transporta- 
tion departments and garages of the unit. The chief of 
the service is the chief of the department or of the 
garage. This service plans and implements measures to 
guarantee that the dispersed workers and employees 
will be transported to their places of work; organizes 
the transportation of brigades and equipment to the 
center of destruction; prepares transportation for the 
conveyance of workers and employees, and for the 
evacuation of the injured, as well as for other civil 
defense objectives; decontaminates transportation 
vehicles. 

The CD service is not organized for small installations 
(plants, enterprises] of the civilian econom\ but is 
entrusted to a department of the installation in ques- 
tion. 

Structure of civil defense units. The structure of civil 
defense consists of divisions, commands, groups, and 
sections with various assignments, composed of all 
able-bodied men and women of the country and trained 
in the execution of defense measures and in rescue and 
emergency restoration work at centers of mass destruc- 
tion, as well as in areas of natural disasters and 
catastrophes. The CD structure is set "p in peacetime. It 
encompasses personnel, transportation, technology, 
equipment, material, and property. However, men with 

draft notices, pregnant women, and women with 
children up to eight years of age are not included in the 
structure. 

The CD structure is organized according to special 
programs, which are subdivided into crisis assignments 
and special assignments. The crisis structure involves 
performance of rescue work, generally in those estab- 
lishments in which it waa jet up. The iegree of 
structuring is determined by the CD staff of the unit, 
with the approval of the CD staff of the region (city), 
and is then affirmed by the CD chief of the unit. 
Rescue divisions (commands, froupt) pertain to the CD 
crisis structure. 

The structure of special assignments involves spe- 
cialized tasks in the civil defense system and includes 
the training organization for civil defense employees. 

hstablishmenls. organizations, and communications 
facilities; public health, transportation, commerce and 
material-technical supply; veterinary and agrotechnical 
institutions; and war production activities which will 
continue to function in war time pretty much as they 
do in peacetime may be asked to help solve civil defense 
problems within their existing structure. 

Structure of civil defense in industry. In industry, 
civil defense is structured on the "productiin prin- 
ciple." In other words, civil defense imitl are set up to 
function during wartime on the basis of workshop. 
manufacturing unit, work shift, and work 'cam. and in 
accordance with the special fealures of tie industry. 
The special skills of the workers and the eumi-ment and 
techniques that are available are also taken into account 
in the organization of civil d"fense. Thus, the entire 
working population of the plant is organized into CD 
units and subunits within the workshops, shifts, and 
various areas of production. 

These plant shifts work .Miits work teams, manu- 
facturing units, etc.. which carry on the essential 
activities of the plant make up the CD rescue 
division, commands, and teams, the fundamental units 
on which CD in industry is based. The rescue divisions 
(Fig. 6) are responsible for rescuing people from 
beneath the rubble of destroyed shelters and buildings, 
removing them from centers of destruction, and giving 
them first aid. When these tasks have been completed, 
the rescue workers usually assist engineering and tech- 
nical workers with their special assignments. 

In addition to rescue brigades, the following are 
organized in industrial concerns 

I. Reconnaissance groups (teams) (Pig. 7). comprised 
of workers and employees in each production shift, 
who may be quickly organized to reconnoiter with 
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Air bursts are explosions in which the luminous part 
[fireball| does nut touch ground level. Depending on 
the power of the weapon, the altitude to which the 
cloud rises can fluctuate between several hundred 
meters and a few kilometers. An air burst is ac- 
companied by | bright Hash, after which the fireball 
forms, rapidly growing in si/c and rising upward. After 
a few seconds the fireball is transfonned into a round 
dark-brown cloud with fire-briglilened gaps. 

At tnis time a column of dust extends from the 
ground to the cloud, rising from the epicenter of the 
burst. In the case of a high-allitude |air| burst, the 
pillar of dust rising from the ground does not reach the 
cloud, which assumes its characteristic toroid form (Fig. 
lOa). The si/c and the altitude of the radioactive cloud 
depend on the power of the burst. In the case of a 
nuclear explosion, it may reach an altitude of 10 to 20 
km, but in the case of a thermonuclear explosion, it 
may reach an altitude of 20 to 40 km. Gradually the 
radioactive cloud loses its characteristic shape, moves in 
the direction of the wind, and is dispersed. 

An air burst causes destruction by means of a shock 
wave, thermal radiation, and initial nuclear radiation. 
Radioactive contamination of an area in the case of an 
air burst is almost nil since the radioactive products of 
the blast are lifted with the fireball to ver> great 
altitude and are not combined with surface particles. 

A surface burst h an explosion on the surface of the 
earth or at an altitude above it so that the luminous 
part (fireball| touches the ground and, as a rule, has a 
hemisphericil shape. The fireball increases in size and 
cools, detaches from the ground, grows dark, and is 
transformed into a round cloud which, trailing its pillar 
of dust [stem] behind assumes its characteristic mush- 
room shape in a lew minutes. 

In the case of a surface burst, a crater is formed. I e 
size depending on the power of the explosion and the 
type of surface. The diameter of the crater, formed of 
dry sand and clay particles, may be determined accord- 
ing to the formula 

0 = 38^. 

where D is the diameter of the crater in meters and q is 
the power of the explosion in kilotons. According to 
this formula, with explosive power q = I kiloton. 
D = 38 m; when q = I megaton. D = 380 m. The depth 
of the crater equals from '4 to % 0 D. 

At the site of the explosion, the ground melts and is 
covered with a layer of slag; as a result, a huge amount 
of vaporized soil is drawn into the cloud, giving it its 
dark color (Fig. \0b). 
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Fig.   10. Types  of  nuclear  bursts:  (a) air: (ft) surface; (c) 
undi'rgroun J; (rf) underwater. 

The radius of destruction of the shock wave, thermal 
radiation, and initial nuclear radiation of a surface burst 
is less than an air burst. The characteristic feature of a 
surface burst is a high degree of radioactive contami- 
nation in the area of the explosion, as well as in the area 
over which the radioactive cloud moves. 

A surface burst over water is an explosion over the 
surface of water or at an altitude where the fireball 
reaches the water surface. A column of water rises 
under the force of the shock wave, but, on the water 
surface at the epicenter of the blast, a depression is 
formed which causes the formation of divergent con- 
centric waves when it is filled in. A large quantity of 
water apor is drawn up into the cloud, forming under 
the effect of thermal radiation. When the cloud cools, 
the vapor condenses, and drops of water fall in the form 
of radioactive rain, highly contaminating the water in 
the area of the explosion and in the direction that the 
cloud is moving. 

The destructive factors in the case of a water surface 
burst are the shock wave (in the air] and the shock 
wave which forms on the surface of the water. The 
effects of thermal radiation and initial nuclear radiation 
a'C greatly decreased because of the shielding effect of 
the large mass of water vapor. 
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An  underground bursi  is an axplorion  occurring 
helow the surlacc of llie earth. Wlion there is an 
underground burst, a large amount of soil is projected 
to .1 height of several kilometers and a deep crater, 
which is largei than the one alter a suilace burst, is 
formed at the site of the explosion (Fig. 10c). 

The basic destructive factor of underground nuclear 
explosions is the compression wave propagated under- 
ground. In contrast to a shock wave |in air|. longitu- 
dinal and transverse seismic waves are generated in the 
ground, and the shock wave (;n the ground] does not 
have u clearly defined front. The propagation velocity 
of the seismic waves in the ground depends on earth 
conditions and may reach S to 10 km/sec. The 
destruction of undeiground structures as a result of the 
effect of the compression wave in the ground is similar 
to destruction due to eartlu)uakes. Thermal radiation 
and initial nuclear radiation are absorbed in the ground. 
An undeiground explosion causes a high degree of 
radioactive contamination in the area around the 
epicenter of the explosion. 

An underwater burst is an explosion which occurs 
under the water at a depth which may fluctuate Widely. 
In the case of an underwater burst, a column composed 
entirely of water rises to the top of the large cloud {lip. 
\0J). The diameter of the water pillar reaches a few 
hundred meters, and the luiglil reaches several kilo 
meters, depending on the power and depth of the 
explosion. When the water column falls, a strong, 
concentricalK divergent wave forms at its base, which is 
called the base surge. 

The basic destructive factor of an underwater burst is 
the shock wave in the water, the so-called slick, which 
has a propagation velocity equal to the speed oi sound 
in water, that is, about I 500 m/sec. In view of the high 
density and low compressibility of water, the pressure 
at the front of the shock .'ave at equal distances is 
greater than in air. However, when encountering an 
obstacle, the pressure at the front of the shock wave 
increases only slightly. The duration of overpressure in 
the water is also shorter than in the air. 

The shock destroys the below-water structures of 
ships and various hydroelectric structure. 

Thermal radiation and initial nuclear radiation in the 
case of an underwater burst are absorbed by the water 
mass and by water vapor. An underwater burst causes a 
high degree of radioactive contamination in the water. 
When an explosion occurs near 'he shore, the contami- 
nated water is projected onto the shore by the base 
wave, which inundates the shore and causes a high 
degree of contamination to material located there. 

2.1.2 Destructive Factors of a Nuclear Explosion 

The destructive factors of a nuclear blast are the 
shock wave, thermal radiation, initial nuclear radiation, 
and radioactive contamination |fallout|. 

The energy release ol a nuclear blast depends on the 
type of explosion and the conditions under which it 
occurs. After an atmospheric explosion, the shock wave 
generates about 509! of the energy of the explosion, 
thermal radiation 3S%, initial nuclear radiation 5%, and 
the remaining 10% is present as radioactive contami- 
nation | fallout|. 

Shock wave in air. A shock wave in air constitutes an 
area of suddenly compressed air propagated in all 
directions from the center of the explosion at super- 
sonic speeds. The source of the shock wave is a 
high-pressure /one in the center of the explosion, 
amounting to billions of atmospheres. The products of 
the explosion tend to expand, compressing the layer of 
surrounding air In turn, this compressed air mass 
expands and transmits the pressure to adjoining layers. 
Thus the pressuie is rapidly transmitted from layer to 
layer, forming a shock wave. 

The outermost compressed air layer, characterized by 
a marked increase in pressure, is called the shock wave 
front. The shock wave front, moving rapidly away from 
the fireball, resembles a moving wall of highly com- 
pressed air. The thickness of the compressed air layer is 
constantly increasing due to the inclusion of new air 
masses with the increasing effective radius of the shock 
wave. 

In the immediate vicinity of the explosion center, the 
speed of the shock wave exceeds the speed of sound 
several times. The speed of the shock wave gradually 
decreases, and its pressure is reduced with increasing 
distance from the center. The velocity and the distance 
to which the shock wave is propagated depend on the 
force of the explosion; the more powerful the ex- 
plosion, the greater the speed and the larger the radius 
of propagation of the shock wave. Nevertheless, the 
action radius of the shock wave is affected by the 
topographic relief of the area, meteorological con- 
ditions, and the wind. 

Along with rapid propagation of the shock wave 
front, air particles are compressed into layers in the 
direction of shock wave expansion. Air moves behind 
the shock wave front at supersonic speeds and takes on 
hurricane force. 

The direction and the speed of air movement behind 
the shock wave front are subject to change. When the 
front reaches any point on the surface of the earth, 
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l-iji.  I I.  Pressure changes according lo lime at any point on 
the surface of the earth when the shock wave passes through it, 

there is an inslanlanouus increase in overpressure and 
temperature at that point, and the an begins to move 
perpendicularly to the shock wave. Subsequently, as the 
shock wave advances, the pressure behind the front 
drops below ambient pressure, and the wind direction 
reverses; the resulting [partial| vacuum loilows the 
/one of compression, that is, the lionl (Fig. II). In 
addition to the change in pressure, there is also a change 
in temperatur . Temperature increases in the com- 
pression /one but drops in the vacuum zone. However. 
the temperature change and the rarelaction ol the an 
are not as important as the overpressure. 

The character of the effect of the wave depends on 
the nature of the explosion. When a shock wave in the 
air is produced, a spherical shock wave is formed; in the 
nearest /one. that is. at a distance shorter than the 
height of the explosion (/? < //), it descends and is 
called the incident shock wave (Fig. 12). Upon reaching 
the surface of the earth, the shock wave is immediately 
reflected, forming a reflected wave. Due to the slowing 
down of the air particles and the interaction of the 
incident and reflected waves, the overpressure is multi- 
plied. This nearest zone is called the /one of regular 
reflection. 

In a zone at a distance greater than the height of the 
blast {R > H). the reflected wave is propagated in the 
air, which is heated and compressed by the passage of 
the incident wave. Thus, the velocity of the reflected 
wave is greater than that of the incident wave. As a 
result of this, the incident and reflected waves combine, 
forming the Mach stem wave which has a pressure 4 to 
5 times greater than the pressure of the front of the 
incident wave. The Mach stem wave is propagated along 
the surface of the earth (see Fig. 12). 

ZONf  OF TONE   OF   1RREGUL AH 
«EGULAR REFLECTION 
REFLECTION 1 DISTANT   Z0NE1 
(NEARESI   ZONEI 
0 

I-ig.   12. Propagation   ol   the   blast   wave;   1-incident  wave; 
2-renected wave; 3-Mach stem wave. 

U"Ni [)WC  fiM 

BLAST 
WAVE 
FRONT 

Fig, I 3,  Propagation of the blast wave in the cast of a surface 
hurst. 

The zone in which generation and propagation of the 
Mach stem wave is observed is called the distant zone or 
the Mach region. Thus, the damaging effect in the 
immediate vicinity of the shock wave resulting from an 
air burst is determined by the pressure of the reflected 
wave, while in the Mach zone it is determined by the 
pressure of the Mach stem wave. 

A surface burst results in a wave with the shape of a 
continuously enlarging hemisphere, which spreads 
parallel lo the surface of the earth (Fig. 13) and does 
not have as complex a pattern as does the wave from an 
air burst. 

A boundary can be defined at a determined distance 
from the center of a surface burst at which the 
overpressure in the blast wave front will be equal to 
that of an air burst of equal power. The overpressure 
will be greater closer to the center of a surface burst 
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than i; the case at the same disianee of an air burst. 
Farther troni this boundaiy. in a surface burst the 
overpressure will be less than in an air burst of the same 
power. 

Tiie radius of destruction of the blast wave from a 
surface burst is about 2(y'< smaller than the radius of 
destruction of an air burst of the same power [see 
footnote *1 1 he basic parameters determining the 
destructive effect of a blast wave are overpressure. 
dynamic an pressure, and duration of action of the 
overpressure (duration of action of the compression 
phase). 

The destructive effect of a shock wave is determined 
mainK by the overpressure. The overpressure (A/*,,,) is 

the difference between unbienl lit pressure ahead of 
the wave front and the peak pressure within the shock 
wave front. It is measured in kg/cm2 or in kn m2 ( I 

kn nr * O.Ul kg enr ). 
The dynamic air pressure (A/*^^, I is the dynamic load 

created b\ the air flow. I he dvnamic pressure is 
measured in kg/cm2, as is overpressure. The air pressure 
depends on the velocity and the density of the an 
behind the wave front and is closely related to the value 
of the maximum overpressure of the shock wave. The 
dynamic air pressure is most significant at overpressures 
abiwe 0.5 kg/cm2 [7.35 psi|. 

The duration of action ofov rpressure (T+) (effective 
duration of the compression phase) is measured in 
seconds. The more polonged the action of the blast 
wave, the greatei its destructive effect. The effective 
duration of the compression phase increases with the 
increasing power of the explosion. 

Effect oj the blast wave on people. Immediate injury 
of people by the blast wave occurs as a result of the 
effect of the overpressure and the dynamic air pressure. 
The shock wave envelops a person almost instanta- 
neously and compresses the person from all sides. An 
instantaneous increase in pressuie the moment the 
shock wave arrives is perceived as a sudden blow. The 
dynamic air pressure has a projecting effect and can 
knock a person down, causing injury. 

An indirect injury is an injury sustained from frag- 
ments of buildings, trees, and other objects which arc 
displaced under the effect of the dynamic air pressure. 

The effects of the blast wav are sudden, damaging 
external organs, causing contusions, that is. injuries of 
varying degrees of seriousness; these can be classified as; 

(* This is oquivaicnl to stating that the area covered hy 
deslruclivo effects of a given intensity cau cd hy a surface hurst 
is 64'; of the corresponding area covered by an air imrst of the 
same sized weapon. 1 

Light, caused by overpressures from 0.2 to U.4 kg/cm2 

[3 d psi| and characteii/ed by bruises, sprains, 
temporarily impaired hearing, and general contusions; 
moderate, occurring at overpressure of 0.4 to 0.6 
kg/cm2 |() 9 psi) and characterized by serious contu- 
sions of all organs, damage to the hearing organs, 
bleeding from the nose and ears, and serious contusions 
of the extremities; xtT/ciH.v, occmring at overpressures of 
0.6 to 1.0 kg/cm2 |l)   14.7 psi) and characterized by 
serious contusions of all organs, serious fractures of the 
exiiemities. and heavy bleeding from the nose and ears; 
very serious, observed at overpressures higher than 1 
kg/cm2 114.7 psi]. These injuiies may be fatal. 

The radius of destruction from the blast wave of a 
nuclear explosion and the types of injuiies depend on 
the powei of the explosion. The radius of destruction 
to people from building fragments, especially glass 
fragments, blown out under overpressures of 0.02 to 
0.07 kgem2 |0J 1.0 psi] may increase the radius of 
immediate destruction from the blast wave. 

In our discussion of shielding oneself from the blast 
wave, we include the direct effect of the blast wave as 
well as its indirect effect. To prote." oneself from a 
blast wave, it is necessary to have underground struc- 
tures shelters which can be depended upon to 
withstand the effect of the blast wave. Other cover is 
used in the absence of shelters, such as underground 
mines, shafts, natural cover, and the relief of the 

terrain. 

The protective nature of the terrain depends on the 
si/e and the characteristics of topographic relief relative 
io the blast. The pressure of ibe blast wave decreases on 
slopes facing away from the center of the blast, and 
thus its destructive effect is reduced. In general, it can 
be assumed that on the rear of slopes having an angle up 
to 30° the pressure of the blast wave is decreased up to 
5 to iS'/r. and on an angle of more than 30°, up to 15 

to30& 
The protective features of ditches, washed-out hol- 

lows, ravines, and gullies depend on their orientation 
with relation to the propagation of the shock wave, 
llieir depths, and their widths. Ditches, washed-out 
hollows, ravines, and gullies extending in the direction 
of shock wave propagation increase its destructive 
effect. If such relief patterns are situated perpendicular 
to the direction of shock wave propagation, then they 
greatly attenuate its destructive effect. For example, at 
the bottom of a hollow, the pressure may be 2 to 3 
times less than in the front of a passing wave. The 
degree to which the pressure is diminished increases as 
the hollow becomes deeper and narrower. 

  





23 

ORNL DWG   734661 MM MS rS4M 

xpettue 

Kig.  15. A hl.isi wave engulfing a vcrlical ubstaclu. (a) I he 
Irom reaches ihe obstacle and exerts lull rellected pressure; (b) 
'he Iront passes b> the obstacle and partially exerts rellected 
pressure, (c» the ellect ol reflected pressure ceases, but behind 
the obstacle the blast wave is reflected Irom the earth's surlace. 

the blast wave equal to UJ to 0.4 kg/cm2 |4 6 psi|, 
but wouden structures are completely destroyed at a 
pressure ot 0.1 to 0.2 kg/cnr |2   3psi|. 

Among aboveground buildings and structures, the 
most stable are monolithic iron-steel structures, build- 
ings with a metal framework, and buildings with an 
antiseismic design, which arc completely destroyed 
when the overpressure of the shock wave equals 0.5 to 
0.8 kg/cm2 [7   12psi|. 

The presence of apertures in walls (windows, doors) 
has an influence on the destruction of buildings and 
structures since the wave, easily destroying them, 
penetrates quickly into the building, and the rellected 
pressure |outsidc| is compensated by the overpressure 
within. Complete destruction of the glass in different 

Kig. 16. Blast wave circumvenling an obi.laclc (plan view), (a) 
The blast wave reaches the obstacle, reflected pressure is 
created, and circumvention begins; (/;( the Iron! passes by Ihe 
obstacle and two flows are sei in moiion m ihe rear; (() the 
front moves further and a luiih-pressure /one is formed behind 
Ihe obstacle due to the collision of Ihe two flows. 

buildings occurs when the pressure of the blast wave 
front reaches l).()2 to 0.07 kg cm2 |ÜJ 1.0 psi|, while 
partial deslruction occurs at 0.01 to 0.02 kg/cm2 

(0.15   0.29|Mi]. 
A special characteristic of the effect of a wave is its 

ability to penetrate |blast| shelters, lalloul shelters, and 
other buildings through ventilation openings and vent 
pipes and its ability to creale damage inside, as well as 
to injure people. When a wave penetrates a building, the 
temperature quickly rises to a level which may kill 
people. To avoid this in |blast) shelters and fallout 
shelters, all openings are sealed, and the air vents are 
equipped with shock-allenuating devices. 

The wave is quickly deflei ted around high structures 
of small area (telegraph poles, factory smokestacks, well 
derricks, and other |such) structures), since they are 
less likely to generate a rellected wave. For these 
structures, the destructive effect of the blast wave is 
determined by the effect of the dynamic air pressure. 
Such structures, designed to counteract the effect of 
wind load, are destroyed by the effect of the dynamic- 
air pressure. 

Metal oil-well derricks are more stable than industrial 
buildings. They lose stability and collapse under some- 
what higher pressure. The weaker elements of a derrick 
are the anchor bracings on the supports, the pipe 
connections, and the shaft braces. 

A cracking plant is still more stable than oil derricks: 
the weakest elements in metal cracking-plant compo- 
nents arc the annular reinforced-concrete base supports. 
Urban reinforced concrete and metal bridges are very 
stable since they  have a small surface and are less 
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susceptible to the dynamL air pressure. The buildings 
of power-plants are destroyed at the sanu blast wave 
pressures as multistory brick buildings. 

Home turnace» are put out ot commission at a blast 
wave pressure somewhat greater than ihe pressure 
which ompleteK destroys industrial buildings. The 
first parts of home furnaces to be destroyed are the 
air-water pipes, the structure itself, and the stoker. 

Structures which are sunk deep in the pound are less 
susceptible to the effects of a blast wave, since the 
shock wave does not encounlei an obstacle during 
travel and no pressure increase occur* by reflection of 
Ihe shock wave. Underground municipal utilit> net- 
works are rather stable against the effect of a blast 
wave. Housing development buildings are generalK 
destroyed and wells are also damaged. Blast shelters and 
lallout shelters sunken into the ground can withstand a 
rather high-pressure blast wave. Depending on the load 
created by the blast wave, buildings and structures 
sustain damage of varying degrees. 

A. Stone, reinforced-concrete, wood-franv, and 
trameless residential, administrative, and industrial 
buildings 

1. Complete destruction is characterized by destruction 
and collapse of one or more of the walls and by a 
high degree of deformation or collapse of the roof. 
Fragments fall into rubble within the periphery of 
the building and around it. Restoration of destroyed 
buildings is impossible. 

2. Heavy damage is characterized by destruction of 
parts of the walls and ceilings of the lower floors and 
basements, making future use of the premises 
impossible or inexpedient. 

3. Moderate damage is characterized by destruction of 
most builtin parts: inside partitions, doors, windows, 
and ceilings; appearance of cracks in walls and the 
destruction of attic ceilings and individual sections 
of upper floors. The basement is preserved and is 
suitable for temporary use after rubble is removed 
from the entrances. Rubble does not accumulate 
around the building, but individual fiagments of the 
structure may be thrown a considerable' distance. 
Restoration is possible in the ourse of major 
repairs. 

4. Slight damage is characterized by destruction of 
windows, doors, and thin partitions and the appear- 
ance of cracks in walls of the upper stories. The 
basement and lower floors remain intact and are 
suitable for temporary use. Restoration is possible in 
the course of major repair work. 

B. Blast shelters and  lallout shelters of substantial 
constructions 

1. Complete destruction is characterized by destruction 
ol basic protective structures, entrances, protective 
doors, and inside equipment. Restoration and future 
use are completely impossible, 

2. Heavy damage is characieiized by partial damage to 
the basic sheltei itmctttre, entrances, doors, and 
protective equipment. Restoration and luiiire use 
are impossible. 

3. Moderate damage is characterized by destruction of 
entrances and displacement and deformation of 
basic stiuctural elements. Renewed use of the 
structure is possible after repair. 

4. Slight damage is characterized by partial destruction 
or collapse of entrances and damage to supporting 
and safely structures. The building is suitable for use 
alter clearing the entrances. 

C. Fallout shelter constructed under threat of attack 

I Complete destruction is characterized by destruction 
ol the root beams, collapse of the room to the 
ground, and fallen ceiling pails. Restoration and 
prolonged use of the building are impossible. 

2. Heavy damage is characterized by considerable 
damage to the roof beams and partial collapse of the 
walls. Future use is impossible. 

3. Moderate damage is characterized by partial damage 
to rout beams and destruction of entrances, doors, 
and door frames. Future use of the building is 
possible alter repair. 

4. Slight damage is characterized by partial destruction 
ol entrances and parts of the building adjoining 
them and considerable displacement and deforma- 
tion of ceilings. The building is suitable for future 
use. 

D. Utility systems, electric communication lines, and 
interconnections 

1. Complete destruction is characterized by broken 
cables and destruction of pipe lines and high-tension 
poles over wide areas. 

2. Heavy damage is characterized by broken cables and 
partial damage to pipe lines and high-tension wire 
poles in localized areas. 

3. Moderate damage is characterized by localized 
broken and deformed cables and pipe lines and 
deformation and damage to individual high-tension 

 —. 
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poles   and   elcctro-comnuinicalion  lines  and junc- 
tions. 

4   Light damage is diaraeien/.ed by slight dctormation 
of individual networks and line sections. 

The overpressure values causing da.nage ol varving 
degrees to buildings and structures are listed in Table .v 

1 he extent ot damage in a citv depends on the design 
of the buildings and then number of stories, their 
density, and |the oveiall] urban design, because one 
building may shield others, thai is. a building slaiidmg 
near the centei of the blast may absoib the impact ol 
the blast wave and reduce ilsellecl on buildings tarthei 
away. However, the shielding ellect is noticeable only 
on building densities of 50%. In this case, the nver- 
pressure ol the blast wave on the buildings may be 

10 to 409! less than on .i building standing in an 
unprotected area at the same distance from the center 
of the blast. It the building density is less than 309S. the 
screening effect is insigniricani and has practically no 
value. 

Table 4 gives the distances [from giound /eio| at 
which [the listed) oveipiessures in the front of the 
shock wave ma> occur. 

Thermal radiation. The thermal radiation ol a nuclear 
explosion consists ol radiation in the ultraviolet, inlra- 
red. and visible regions. In the first Iractions of a second 
alter the appearance ot" the Hash, the temperature 
increases millions of degrees and ultraviolet radiation 
prevails; as the llreball cools, visible and infrared 
radiation is emitted. 

The source of lliermal ladiation is the luminous area 
consisting of incandescent gaseous products of the 
explosion and ah heated to a high temperature. In the 
first moment that the fireball emerges, its temperature 
reaches 8,000 to 10.000 C. gradually dropping to 1,000 
to 2,000 C. After tins time, thermal radiation ceases. 

1 he duration of emission of thermal radiation de- 
pends on the yield of the explosion and may continue 
from a fraction of a second to several seconds. In a blast 
of a nucleai charge with a yield of 20 kilotons. thermal 
radiation persists for 3 sec; in a thermonuclear charge of 
1 megaton. 10 sec: in a charge of 10 megalons. up to 22 
sec. 1 he maximum dimensions of the luminous area and 
ot the duration of thermal radiation increase along with 
an increase in explosive power. 

The basic parameter characterizing thermal radiation 
is the thermal pulse. The thermal pulse is the quantity 

TaMe 3. 

1 vpc of buildings Overpressure (kg/cn ) 

Moderate 

IPSll 

.iiid (tracturci Complete Heavy Light Damage 

Blllldllli., with .i iteel UK |ll,4| (1.5 [T.lj 0.3 |4J| 0.2 |2J| 0 05 [0.7] 
frame 

Brick bulldmt; ol a 0.45 [64] U.35 15.(il 0,25 |3,51 0.15 |2.1| 0.05 [0.7] 
few stories 

Brick buiklinj; of (14 |5.7| (1.3 |4.3| 0,2 |2J| ol [M| 0.05 10.7| 
many stories 

Wooden buttding (1.3 |4..11 0.22 13l| 0,12 |1.71 0.07 |l.(i| 0.04 |0.bj 

Undergrouiid water and 15 |2i3| 12 1170] 7.0 |99| 3,0 |4 31 2.0 |2«1 
gas lines 

Covered manholes 15 [2131 Hi [1421 3.0|43] 2.0 |281 1-2 1171 

Overhead communication 0.7 |9.')1 0,35 |5.ol 
litu-s 

Sleel hndf-'cs with :.5 |3M 2.0 |28| 15 1211 10 |I4| 0,5 17,11 
30   45 m spans 

Ri'ml on ed-concrete 2 [2t| IJ 1211 l.:|171 1.0 114 | 0,5 17,11 
bridges vulh 
25 m span 

Highways with asphalt 
and concrete nirfacei 

Air fields 

40 [S68] 

40 |568| 

30 [42i| 

30 |426| 

10 11421 

15 |2131 

3 143| 

4 157| 

1    2 |14   28| 

I    2 114   28] 
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lablo 4.   (McCrk unilsj 

Ovei pressure. ^/) (k); em2) 

Wcipon power, </ 

(kUotom) 1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 

Uislunce rom (.'round Mn (km) 

2(1 
0.6 0.7 (18 0.85 0.9 1.0 1.1 1.5 2.0 3.2 

0.7 I1X 0.9 0.95 1.0 1  1 1.2 1.5 1.9 3.0 

so 0 I 0.9 1.0 1.1 1 2 1.3 1 4 2.0 2.7 4.5 

1 ii 1.1 1.2 1.25 1.3 1.4 1.5 2.0 26 4.2 

10(1 
1.0 1.2 1.3 1 4 i i. 1.7 2.1 2.6 J 8 6.5 

1.2 13 1 4 1.5 1.7 1.9 2.2 2.5 3.2 5.2 

200 
1.2 1 4 1.5 1.6 1.8 1.9 2.5 2.9 4.4 7.9 

1.5 1.6 1.7 1.8 2,0 2.2 2.6 3,0 3.8 6.4 

500 
1.7 1 I 2.0 2.3 2,6 3.0 3.4 4 ] 6(1 11.5 

2.1 2.3 :4 2.6 2.8 3.2 3.6 4 4 5.5 9.0 

1,000 
2 2 2.4 2.7 3.0 3.3 3.6 4.3 5,3 7 5 14.3 
2.9 3.0 3.4 3.5 3.6 4,0 4,5 5 4 7.0 11.2 

2,000 
2.7 3.0 3.3 3.6 4 ] 4 (. 5.6 6.8 9.5 18.0 

3.4 3.7 3.9 4 1 4 i 5.2 5.7 7,0 8.8 14.2 

3,000 
3.2 3.4 3.7 4.2 4.6 5.4 6.3 7.8 11.0 20.5 

4.0 4.2 4 I 4 | 5 2 5.7 6.5 8.0 10.1 16.2 

5.000 
3.7 4: ) 4 5.0 5.6 6.5 7.6 9.2 1 3.0 24.0 

4,7 IJB 5.4 5.7 6.2 68 7.8 9.3 12.0 19.5 

10.00(1 
4 1 5.3 S (. 6.3 7.0 7.9 9.3 11.4 16.2 31.4 

6.9 6.3 6.7 7.2 7 7 8.5 9.6 11.6 15.3 24.5 

(Knglish units] 

Overp ressure A/) (kg/em2) 

Weupon powcr.i/ 

(kilotons) 

14.2 128 11 4 9.9 8.5 7.1 6.7 4.3 2.8 1.4 

DiMiince from ground zero (miles) 

21! 
114 (14 0.5 0,5 0.6 0.6 0.7 0.9 1.2 2.0 

114 OJ 0.6 0.6 0.6 0.7 0.7 0.9 1.2 1.8 

5(1 
0.5 M 0,6 0.7 0.7 0.8 0.9 1.2 1.7 2.8 

0.6 (1,7 0.7 0,8 0.8 0.9 0.9 1,2 1.6 2.6 

100 
(l.h (»,7 (1,8 0.9 Id I.I 1.3 1.6 2.4 4.0 

0.7 (1.8 (19 0.9 1.0 1.2 1.4 1.6 2.0 3.2 

200 
(1.7 0.9 0.9 l.d 11 1.2 1.6 1.8 2.7 5.0 

11.4 1,(1 Id I.I 1.2 1.3 1.6 1.9 2.4 4.0 

500 
I.I 1,2 12 1.4 1.6 1.9 2.1 2.6 3.7 7.1 

1.3 1,4 15 1.6 1.7 2.0 2.2 2.7 3.4 5.6 

1,000 
1.4 1.5 1.7 1,9 2.0 2.2 2.7 3.3 4.7 8.9 

1.8 19 2 1 2.2 2.2 2.5 2.8 3.4 4.3 7.0 

2,000 
1.7 1.9 2,0 2.2 2.6 2.9 3.5 4.2 5.9 11.2 

2 1 2.3 2.4 2.6 2.9 3.2 3.5 4.3 5.5 88 

3.000 
2.0 2.1 2.3 2.6 2.9 3.4 4.0 4.8 6.8 12.7 

2.5 2.6 2.8 3.0 3.2 3.5 4.0 5.0 6.3 10.0 

5.000 
2.3 2.6 2.7 3,1 3.5 4.0 4.7 5.7 8.1 14.9 

2.9 3.1 3.3 3.5 3.9 4.2 4.8 5.8 7.5 12.1 

10,000 
3.0 3.3 3.5 3.9 4.3 4.9 5.8 7.1 10.1 19.5 

4.3 3.9 4.2 4.5 4.8 5.3 6.0 7.2 9.5 15.2 

NOTE: The first values give the distances (from ground zero] for an air 1 urst; the second values 
give the distances for a surface burst. 
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Alpha rii>s arc hiph-spood helium nuclei consisling ol 

two protons and two neutrons,. The escape velocity of 

an alpha particle reaches 20,000 km/sec, and Us mean 

tree path lenp'!- in air docs not exceed 10 cm. A sheet 

of paper or [ordinary] J.ithing is sul'tlcient to absorb 

alpha particles. Aipia-active particles are dangerous 

when they penetrate an organism because the alpha rays 

emitted by them cause strong molecular ioni/ation 
which damages the internal organs. 

Beta rays arc fast electrons with velocities up to 

250.000 km/sec and mean tree path lengths in air of" up 

to about 10 m. The ioni/ing power of beta particles is 

100 times lower than thai ot alpha particles, but their 

penetrating power is greater; thicker absorbers are 

required tor them. An aluminum sheet of 1 mm 

thickness effectively shields against beta rays. Beta- 

active materials are dangerous when they tall on the 

skin and reach the internal organs, since irradiation of 

internal organs is much more dangerous than external 
irradiation. 

Gamma rays are electronuignetic rays with a wave- 

length of 3 X lO"9 cm and a velocity ot 300.000 

km/sec: their mean free path length in air attains 100 

m. The ioni/ing power of gamma rays is 1000 times 

weaker than that of alpha rays; however, gamma rays 

are highly penetrating, and much thicker materials are 

needed to attenuate them. Thus, gamma rays arc more 
dangerous. 

Spontaneous disintegration and conversion of all 

nuclei of a given clement docs not take place chaoti- 

cally but according to the law of radioactive decay. The 

length of its half-life is used to describe the radioactive 

disintegration ( f an element. The half-life 7" is the time 

during which one-half of the atoms which existed at the 

start of the interval disintegrate. The half-life of a given 

radionuclide is always the same and cannot be changed 

by any external influence. If we assume A'0 to be the 

number of atoms, then after passage of one half-life the 

remaining half would equal A'0I2. The disintegration 
characteristics arc shown in Fig. 20. 

Depending on the characteristics of the radionuclides. 

the half-life of different isotopes may be from a 

traction of a second to billions of years. For example, 

the half-life of 238U is 4.5 billion years, 23SU 707 

million years, 60Cü 5,3 years, and 3H 12 years. 

Radioactive contamination of an area is measured in 

rocntgens per hour (R/hr) and is referred to as the 

radiation level. The radiation level indicates the ex- 

posure dose which a person in a contaminated area may 

receive in a unit of time (hour). An area is considered 

contaminated if the radiation level is 0,5 R/hr and 
higher. 
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Fig, 20, Law of radiation decay: 7 = half-life. A',, = r umber of 
atoms at start of half-life. 

Contamination  of objects   equipment,   and   human 

skin is measured in milliroont^ens per hour (mR/hr) or 
in   beta  decays  per minute on cm    of area (beta 
decays/min X cm2 (. Contamir.atiiri of food supplies is 

measured in milliroentgens per hcur. in beta decays per 

minute on 1 cm2 of the surface if the product, or in 

beta decays per minute per gram of the product. 

Contamination of water is measured in volumetric units 

in milliroentgens per hour and in curies per liter (Ci/I), 

A curie is the quantity of a radioactive material in 

which 37 billion (3,7 X 1Ü10) atomic disintegrations 

occur per second; it describes the radioactivity of a 
given material. 

The contamination of an area by radioactive material 

depends on the power and type of hurst (air, surface, 

underground), the direction and force of the wind, the 

character of the area and the earth, and meteorological 

conditions. The degree of contamination in an area is 

determined primarily by the power of the blast. The 

more powerful the blast, the more radioactive products 

are formed, and the more the area is contaminated. In 

addition, the type of explosion is very important. 

Especially heavy contamination occurs with a surface 
burst. 

The relief of the terrain and the soil conditions 

influence the uniformity of radioactive contamination. 

The degree of contamination of an area is approxi- 

mately uniform only on a plain at equal distances from 

the blast center and from the axis of the cloud track in 

the absence of wind. On very broken ground, radio- 

active materials may be slowed down by slopes with 

sides exposed to the wind. In the city, radioactive 

contamination is distributed irregularly due to the 
irregularity of the buildings. 





To protect people from ladioactive contamination, 
hermetically sealed blast shelters and fallout shelters are 
built and equipped with filter systems. 

Industrial buildings which will not interrupt their 
manutacturing activities under the threat ot tallout are 
built to guarantee partial sealing in the case of 
contamination of the area and the air. considering the 
attenuation factor for fallout radiation of buildings and 
structures. 

individual protective devices are used to protect 
people from radioactive materials (gas masks, protective 
clothing), and the safe exposure period is monitored in 
a contaminated area to be sure thai the dose does not 
exceed 50 R. After leaving the radioactive /one, it is 
necessary to remove the radioactive materials deposited 
on clothing and the skin, that is, proceed with sanitary 
measures and decontamination of clothing. 

2.1.3 Secondary Damaging Effects 

The damaging effects of a nuclear blast cause de- 
struction and fires, which in turn may cause secondary 
damage; |for example] initial nuclear radiation gen- 
erates electromagnetic waves which affect electronic 
instruments. 

if petroleum-extracting and -refining equipment is 
damaged, fires and explosions are caused on a scale 
which may exceed the immediate effect of the nuclear 
blast. Damaged chemical plants may cause local con- 
tamination, while destruction of a hydroelectric in- 
stallation may cause flooding of populated areas. 

In addition, nuclear blasts create electromagnetic 
fields, which generate surges in underground lines and 
in high-wire lines and radio station antennas, and also 
generate radio waves propagated over a wide area. The 
induced current and voltage may be propagated by 
wires over a wide area and cause damage to insulation, 
electrical and radio equipment may burn out, and 
personal injuries may occur, it is necessary to expedite 
municipal technical defense measures to provide pro- 
tection from secondary damage. 

2.2 AREAS OF NUCLEAR DAMAGE AND ZONES 
OF RADIOACTIVE CONTAMINATION 

An area of nuclear destruction is an area subjected to 
the direct effect of a nuclear blast. The boundary of 
such an area is arbitrarily defined as the line where the 
overpressure of the blast wave reaches 0.1 kg/cm2 

[~i.5 psij. To detennine the possible nature of the 
destruction and also the necessary amount of rescue 
and temporary cmcrgercy restoration work, an area of 
nuclear destruction is divided into four/ones (Fig. 21). 
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The /one of complete destruction !• characieri/ed by 
an overpressure exceeding 0.5 kg/cm2 |~7 psi| in the 
blast wave front, in this /one. residential and industrial 
buildings are completely destroyed; fallout shelters and 
some of the blast shelters located near ground zero are 
also destr jyed. The majority of the blast shelters (up to 
75';?) and underground utility lines (up to 45',;) remain 
undamaged. The streets are completely clogged due to 
the dcstruclnn of buildings. Entrances and exits of 
built-up shelters are blocked. Fires do not occur in 
/ones of complete destruction; names due to thermal 
radiation are prevented, because rubble is scattered and 
covers the burning structures. As a result the rubble 
only smolders, and fires as such do not occur, in zones 
of complete destruction, rescue work is carried out 
under complex conditions and involves clearing away 
the rubble, rescuing people from obstructed shelters, 
and particularly supplying air to shelters in which the 
filtering system lias been destroyed. 

A zone of heavy destruction is one in which the 
overpressure in a blast wave front amounts to 0.5 to 0.3 
kg/cm2 |7 to 4 psi|. in this zone tlie buildings and 
structures sustain heavy damage, but the shelters and 
the power lines remain intact. The majority of base- 
ment-type fallout shelters are also undamaged. A layer 
of rubble is formed as a result of damaged buildings. 
Conflagrations result from thermal radiation. The basic 
rescue work in this zone consists of clearing away the 
rubble and rescuing people from blocked blast shelters 
and fallout shelters and from destroyed and burning 
buildings. 







2 3 CHh.MICAL WEAPONS 

2.3.1  Claracterislics of Chemical Weapons 

A dmnical weapon is i toxic malerial (Til) and the 
means by winch U is delivered. The toxic materials, 
chemical compounds, are the primary active agents of a 
chemical weapon The toxic material is distinguished 
trom othei harmful agents by in damaging character- 
istics. Such materials can penetrate with the air into 
buildings dwellings, and production lacilmes. as well as 
into protective structures which are not hertm-tically 
sealed, they can be harmful to the occupants. They may 
retain their harmful etlect in the air, on open terrain, 
and on various objects for a long period of time. 
Dispersed in large volumes of an and over wide areas, 
they attect all people within their range of potency who 
do not seek shelter facilities. Gaseous toxic materials 
cm be propagated in the wind direction great distances 
tn .11 areas where the chemical weapons were directly 
applied. 

The most important characteristic of toxic materials 
is then high toxicity. that is. theii power to cause 
damage when they enter an organism in minimal doses. 
Injury from toxic material ma\ occur as a result of 
breathing contaminated air. having it come in contact 
with the eves, the skin, oi clothing; ingesting con- 
taminated food or water; or as a result of coming into 
contact, unprotected, with contaminated objects. But 
the toxic materials in the air can affect people only in 
so-called combat concentrations or densities. 

The concentration is the amount i f toxic material per 
unit volume of contaminated air. usually expressed in 
weight units, that is. milligrams of TM per liter ot air. or 
in grams of TM per cubic meter of air. For example, a 
phosgene concentration of 0.5 mg liter means that I 
liter of contaminated air contains 0.5 mg of phosgene. 
It the toxic material is sprayed on the ground in the 
foim of liquid droplets, then its weight per unit of 
surface area is called the contamination density and is 
expressed in grams per square meter. For instance, a 
cortamination density of 15 gm2 means that there is 
an average of 15 g of TM on .>ne square meter of 
contaminated area. 

The harmful effect of the toxic material on an 
organism may be local or general. In a local effect, the 
injury appears in areas where the organism has had 
direct   contact   with   TM on   the   skin,   mucous 
membranes of the upper respiratory tract, eyes, respira- 
tory system, and the digestive organs. In a general 
effect, the damage (toxic effect» usually appears after 
the toxic material has entered the blood stream, which 

carries it to other organs. The toxic material may enter 
the blood stream and cause general poisoning as a result 
of absorption from the skin (skin absorption toxicity) 
or Irom the respiratory organs (inhalation toxicity). 
General poisoning may result from Ingestion of food 
and water which have been contaminated with toxic 
materials. 

Local and general effects of toxic materials cannot be 
considered separately; these concepts arc arbitrary to a 
certain degree. If the TM accumulates, a local process 
may become a general toxic process. However, a local 
effect is symptomatic primarily of a tew toxic ma- 
terials; in the case of other agents, general intoxication 
is produced. Simultaneous local and general effects are 
possible. 

Toxic materials have definite physicochemical and 
toxic properties, a knowledge of which allows a more 
rational organization of chemical warfare protection of 
the population. Such properties as boiling and freezing 
points, volatility. specific gravity, solubility, and viscos- 
ity are of great practical importance. Knowledge of a 
given TM-s boiling point, viscosity, and volatility make 
it possible to determine approximately how long that 
TM will survive at a certain place, that is. how long 
contamination will last. Solubility and specific gravity 
can be used to judge the degree of contamination of a 
liquid and the possibility of washing the TM from 
contaminated surfaces. 

A knowledge of the chemical properties of poisonous 
substances makes it possible to select the means and 

methods for detecting (indicating) and decontaminating 
(neutrali/ing) TM. The properties of toxic materials arc 
generally divided into groups for study according to 
tunctional stability relative to maintaining their toxic 
effects and the nature of the effect on the human 
organism. In the armies ol capitalistic countries. TM are 
arbitrarily divided into persistent and nonpersistent. 

The persistence of a TM is its power to retain its 
harmful effect for a determined period of time after it 
is used: this depends on the physical and chemical 
properties of the TM. the method with which it was 
applied, meteorological conditions, and the character of 
the territory where it was released. Persistent toxic- 
materials retain their harmful effect for a few hours up 
to several days or even a week. They are modified little 
by air and humidity and evaporate very slowly. Non- 
persistent toxic materials maintain their harmful effects 
on open terrain for several minutes and in sites of 
stagnant air (in basements, closed premises, ravines. 
etc.) for IG min up to an hour and more. 
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2.3.2 Basic Characteristics of Toxic 
Materials 

Toxic materials are divided into four groups according 
to the nature of the effect (toxic effect) on human 
organs: nerve-paralysis, skin abscesses, general toxicity. 
and suffocation. The TM classifications used in the 
armies of capitalistic countries are shown in Table 10. 
The basic properties of the toxic materials indicated 
above are given in Appendix I. 

Table 10. 

O»NL owe nm 

Name of TM Toxic effect Stability 

Sarin Nerve paralysis 
Soman Nerve paralysis 
V gases Nerve paralysis 
Mustard gas Skin irritant 

Prussic acid General toxicity 
Phosgene Suffocation 

STM 

UTM 

in the U.S.. work is being carried out on a new type 
of TM, which is called the psychochemical TM. Only 
small doses (less than 0.001 mg) of these TM arc 
required to incapacitate a human. The effect of the 
psychochemical TM on people is not fatal, but only 
psychological. People c: posed to these TM become 
incapable of working for a period of time and lose their 
self-control. When psychochemical TM's are used, for 
example, diethylamides of lysergic acid, intoxication 
and depression set in after about 30 min, causing 
hallucinations. The effect of this TM lasts from 0.5 to 
12 hr (Dr. Rothschild, Tomorrow's Weapons. Military 
Press, 1966) (see footnote •], 

Tremorine and psilocybin have been described in the 
foreign press under the title "fear gases." When the 
effect of these TM was demonstrated in a cat which had 
inhaled the particular agent, it ran away from a mouse. 
In addition to the enumerated substances, in capitalistic- 
countries there is a TM with a lacnmatory and an 
irritant action which is used to combat demonstrations 
and in colonial wars (U.S.A. in Vietnam). 

2,3.3 Methods for Applying Toxic Materials 

To contaminate national economic installations, the 
enemy may apply poisonous substances with the aid of 
bombers (bombs, VAP), rockets, and blimps. The 
bombers of the U.S.A. have aerial chemical bombs in 
their armaments (ACB) a« well as aircraft spray tank:;. 

('In  the U.S.. Tomorrows  Weapons,  by J. R.  Rothschild. 
McGraw-Hill. 1964 | 

Fig. 24. Aerial chemical bombs: (a) Bombs armed with 
persistent TM; {b.c.d) bombs armed with nonpersistent TM. I, 
fuse; 2. tuxic material; 3, shell; 4. explosive; 5, stabili/er. 

The size of U.S. airborne bombs ranges from 4.5 to 450 
kg (Fig. 24). Depending on the type of fuse, the aerial 
chemical bombs may have a jdirect) impact effect or a 
remote effect. The former explode upon contact with 
the ground or with other objects; the latter may 
explode at a preset altitude. 

Chemical bombs may contain persistent as well as 
nonpersislent TM. Bombs armed with nonpersistenl 
toxic materials are intended to injure people and 
contaminate the air: they are equipped with contact 
fuses. They explode when they strike the ground (or 
another target) and form a cloud of TM, which is 
dispersed by the wind over great distances. 

Bombs with t.onpersistent TM are usually large, 250 
to 1000 kg [550 2200 lb|. and produce a high 
concentration of toxic materials over a considerable 
area at the moment of explosion. For example, a 
250-kg U.S. bomb armed with phosgene forms a cloud 
of contaminated air with a diameter of 50 m and a 
height of 10 m, with a very high TM concentration: the 
cloud is propagated by the wind at a dangerous 
concentration over a considerable distance; the crater 
usually retains an accumulation of incompletely vapor- 
ized TM, the vaporization of which may continue for an 
hour or more. 

Bombs armed with persistent TM are intended to 
injure people as well as to contaminate the area and 
targets. Depending on the targets selected by the 
enemy, remote action bombs may be used. These 
bombs may be detonated at an altitude of 50 to 200 m, 
and the toxin will settle on the ground in the form of 
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Kig. 25.   urcraf'l spray tanks (ASI ». 

rain, conUiminaiiiii: tlic area and targets as well as the 
populatiun. The si/e of the containmated area depends 
on the si/e of tlie bomb, tile quantitv and qualitx of" the 
TM. the altitude of the blast, and wind veloeitv The 
si/e of siieh bombs may be I0(J to 1000 kg. When a 
25ü-kg bomb explodes at an altitude of 100 m. an area 
of about 5000 m2 is contaminated with a TM densilv 
of 10 ti g cm* 

Aireralt spra\ tanks (Kig. 25) ate thin-walled metal 
containers with a streamlined shape, their capaem is 
several hundied liters. Two to Tour, depending on the 
carryingcapaeily of the airplane and the capacity ol the 
containers, ate mounted on the wing surlaces oi undei 
the tu el age of aircraft. These cannisters contain TM 
which discharges Irom the container as soon as it is 
dropped and settles on the ground in droplet torm: it 
contaminates the earth and injures unprotected pcison- 
nel in the area. 

The size ol the contaminated area when aircraft sprav 
tanks are used depends on the altitude and the Hying 
speed of the aircraft, the duration of spraying, the 
amount ol TM dispensed, and the wind velocity and 
direction. 

Rockets, including ballistic missiles, may be used to 
apply toxic mateiials. The special features of this 
method of attack are the range of delivery and the 
surprise factor, in addition to which "one large rocket 
with TM can affect 30r? of the people located in an area 
of about three square kilometers" (Dr. Rothschild. 
Tomorrow's Weapons. Military Press, ll»(,(,). |See foot- 
note on page .W.| 

2.3,4 Danger Areas of Chemical Contamination 

A danger area of chemical contamination is an area 
subjected to the effects of TM, as a result ol which 
people and animals may be injured. The si/c of the 
danger area of chemical contamination depends on the 
quantity of TM used, the type, the meteorological 
conditions, and the relief of the terrain. 

Peisisteri TM may be used to form a danger area of 
chemical contamination. Such an area is capable of 
sustaining its harmful effect for an extended period of 
time. The possibility ol contaminating an area from the 
air and consequently creating a danger area of chemical 
contaminati m is determined by U.S. specialists accord- 
ing to the lifting capaciu of the airplane. By their 
calculations, one airplane carrying about 7 tons of 
chemical bombs armed with toxic materials with a 
nerve-paraly/ing effect can create a lethal concentration 
il TM in an area of 250 knr [96 square miles]. 

II aircraft spray equipment is used, a low-living plane 
at a speed of 4X0 kmhr equipped with two 30-gal 
I 1.'d.5-liter) aircraft spray tanks can contaminate a strip 
270 to 360 m wide ("Colliers."" September 27. 1453: 
"Passive Defense. Washington"). The width of the 
contaminated strip in this case depends on the wind (its 
velocity and direction) and on the altitude at which the 
TM was dispensed. Thus. U.S. aviation has the means to 
create a danger area of ch'-mical contamination. These 
danger areas will be characterized by massive injury to 
unprotected people and animals due to contamination 
b> toxic materials of objects, buildings, equipment, 
tiansportation. water sources, reservoirs, food su-iplies. 
and loiage. 

Vapors and aerosols arc formed when the chemical 
weapon explodes; the TM"s contaminate the air and 
create a "primary cloud"" of contaminated air. which, 
propagated m the direction of the wind, is capable of 
injuring people in an area several times larger than the 
area directly affected by chemical weapons. 

When the chemical weapon explodes, some of the TM 
settles on the ground and on objects in the form of 
drops (logging) and when these evapotate a "secondarv 
cloud"' of contaminated air is formed which nuves in 
the wind direction and can cause injury to people. 
ConsequentK. a danger area of chemical contamination 
includes territory which is damaged directly by dis- 
persion of TM from weapons and also the territory on 
which TM vapor is dispersed in combat concentrations, 
that is. concentiations capable of causing injury to 
people. 

Hie configuraiion and size of a danger area of 
chemical contam! 'ation depends on the type of TM 
substance, the t\pe and quantity of the means of 
dehveiA. meteorological conditions, and the character 
ol the terrain. This danger area can be divided into two 
zones: I. the zone directly contaminated by TM. and 11. 
the zone into which TM vapors and aerosols are 
dispersed (Fig. 26). The size of zone II, that is, the zone 
into which TM vapors are dispersed, exceeds zone I 
several   times,   especially   for  such  TM  as sarin  and 
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Unlike bacteria, viruses multiply only in vivo. They are 
resistant to drying and freezing. Viruses are responsible 
for smallpox, yellow fever, etc. 

In size and shape, rickcttsia approximate some 
bacteria, but they reproduce and survive only in 
infected tissue. Rickettsia cause typhus, Q fever, and 
other diseases. 

Fungi, just as bacteria, are in the plant kingdom, but 
have a more highly developed structure. The resistance 
of fu'igi to the effects of physicochemical factors is 
much higher; they are resistant to desiccation and 
sunlight. 

Toxins are highly active poisons produced by some 
microbes, for example, by the organisms of botulism, 
tetanus, and diptheria. The toxins of these microbes are 
extremely potent and cause serious poisoning. In their 
most potent form, the toxins retain their potency for 
many weeks and even months. About a thousand 
pathogenic microbes are presently known which cause 
damage to people, animals, and plants. But according to 
information of tlie foreign press, they may all be used 
in a war in the capacity of biological weapons. 

United States specialists have selected the following 
pathogens to destroy humans in u biological war: 

1. Bubonic   plague,   malignant   anthrax,  melioidosis. 
brucellosis, tularemia. cholera; 

2. Smallpox, equine encephalomyelytis, dengue fever, 
yellow fever, psittacosis; 

3. Typhus. Q fever. Rocky Mountain spotted fever, 
tsutsugamushi disease; 

4. Coccidial mycosis, nocardiosis. blastomycosis; 

5. Botulism. 

To destroy animals, U.S. specialists selected the 
following pathogens: hoof-and-mouth disease, large- 
horn cattle plague, pig plague. African swine plague, 
malignant anthrax, glanders, brucellosis, etc. To destroy 
agricultural plants, they may use agents of wheat rust, 
rice (pyriculariosis). potato phytophthora. and other 
diseases. 

The destructive force of biological weapons depends 
on a series of factors: the biological properties of the 
pathogens, the living conditions of the people, immu- 
nity of the population (resistance to infection), level of 
sanitary conditions of the population, state of pre- 
ventive medical treatment and antiepidemic decontami- 
nation facilities, the season, and other factors. The 
characteristics of the pathoge lie microbes which may 
be used by the enemy are described in Appendix 11. 

if the enemy uses biological weapons to destroy the 
population, the following may result: inhalation of 
contaminated air; use of contaminated products and 
water; bites by infected insects and mites; invasion of 
mucous membranes and injured skin by microbes and 
toxins; coniact with contaminated* objects; personal 
contact with infected people and animals. With con- 
lamination by biological means, sickness does no! 
appear al once; there is almost always a latency 
(incubation) period during which the disease is asymp- 
tomatic and the inlecied person is not disabled. The 
duration of the incubation period depends on the agcnl, 
the microbial invasion of the organism, and the general 
physical condition of the host. The latency period may 
last from I day up to 2 to 3 weeks. 

Some pathogens (plague, cholera, smallpox) can be 
transmitted from infected to healthy individuals and by 
spreading rapidly can cause epidemics. It is very 
ditficult to prove that biological weapons are being used 
and to identify the pathogen. It is reported in the US. 
press that no instruments currently exist with which it 
would be possible to determine when use of biological 
weapons was initiated. Thus, the basic method for 
determining the type of agent is analysis of specimens 
in the laboratory, which requires a great deal of time, 
sometimes as much as a whole day. All this makes it 
ditlicull to take the appropriate measures in time to 
forestall an epidemic. 

2.4.2 Methods for the Application of 
Biological Weapons 

There are different ways and mechanisms to infect 
people by biological agents. The enemy might use 
biological weapons in different ways in any season or at 
any time of the day. One of the most probable methods 
might be to contaminate the layers of the atmosphere 
near the ground with aerosols in the form of liquid or 
dry bacterial (viral, fungal, toxic) formulations. 

Judging from the following considerations, the 
aerosol method is considered the most important by 
U.S. specialists: With this method it is possible to 
contaminate large areas, measuring tens, hundieds. or 
thousands of [square] kilometers. In the absence of 
protective measures, the aerosol method makes it 
possible to infect everyone in the zone of application. 
In this case, due to a large dose of pathogens invading 
the organism through the respiratory organs and the 
skin, it is possible for people to he infected even though 
they would ordinarily be immune. In addition, this 
method makes it possible to disperse agents of almost 

/ 



all inloctious diseases, even those which are not 
UansmiUed through the air under ordinary conditions 
(for example, brucellosis, typhus, yellow fever, etc.). 

it must be kept in mind that with the use of 
biological weapons contamination of people and farm 
animals and surrounding objects through the air can 
occur not only at the moment of biological attack, but 
tor a long time afterward, for several hours and 
sometimes days. The possibility of such contamination 
is explained by the fact that the pathogens may retain 
their viability for a long time in the soil, on vegetation, 
and on the surface of various objects, and. in addition, 
|if| picked up by dust, they may create so-called 
secondary bacterial aeiosols which are no less dangerous 
than the primary ones. 

Biological pathogens can be disseminated among the 
human population and animals not only by aerosols, 
but also by vectors: insects, miles, and rodents. These 
disease-carrying vectors of infectious diseases car be 
easily cultivated in large quantities: they are infected 
am' continue to survive as carriers of pathogenic 
microbes for a long period of time, sustaining the 
pathogens in their organism and transmit ling them to 
people or animals. The life span of infected pathogenic 
vectors varies from a few weeks(mosquitos. fleas. Hies, 
lice) up to several years (miles). Some vectors, miles for 
example, can transmit disease vectors to their progeny. 
These factors guarantee creation of persistent areas of 
conlamination: this is also facilitated by Hie biological 
characlerislics of insects and mites, used in active 
attacks on people and animals, and rodents, which 
also contaminate food sources and surrounding objects. 
To apply these biological weapons, the enemy may use 
rockets (Fig. 27a), airborne bombs (Fig. 27h). artillery 
shells and mines (Fig. 27c\. packets (bags, boxes, 
containers) thrown from airplanes (Fig. 27ci). special 
equipment toi spra> mg or vaporizing (Fig. 27e), and 
sabotage (Fig. 27/) |ihus| contaminating air, water, 
and places where people gather, contaminating animals, 
and disseminating infected insects and mites to con- 
taminate the population and their food products. 

2.4.3 Indications of the Use of Biological 
Weapons 

Indications of the use of biological weapons are as 
follows: the appearance of streaks of smoke or fog in 
the wake of moving aircraft (Fig. 28fl). a dull sound of 
the explosion of the microbe-carrying weapon (Fig. 
2Hb). the presence on terrain of special aerial bombs, 
shell, and other containers (Fig. 28f). the appearance of 
drops of liquid or powdery substances on the soil or 
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l-'ig. 27. Application uf biological weapons. 

other objects (Fig. 2&d), the appearance of hosts of 
insects, mites, or rodents unusual for a given place or 
a given season (Fig. 2He), and the occurrence of 
epidemic diseases in people and animals. 

Early detection of signs that the enemy has used 
biological weapons makes it possible in a short period 
of time to send qualified bioKigical exploration teams 
to the contaminated region to determine the area of 
contamination and the nature of the pathogens, and 
thus to set up quarantines, if necessary, in time to 
control further attacks. 

2.4.4 Focal Areas of Biological Contamination 

A focal area of biological contamination is a territory 
exposed to the direct effect of biological media, 
creating the danger of spreading infectious diseases. 
Such a focal area may be produced by the use of 
pathogenic microbes which induce infectious diseases or 
of toxins injurious to human beings. 

According to foreign specialists, the use of biological 
media is contemplated on targets deep in enemy 
territory: heavy industrial and administrative centers. 
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l«Jt. 28. rndications llul biol.^ical weapon» are being used. 

railroad junctions, sea and rivci porls. and on large 
stores of agricultural products. The main danger of 
biological media used in war is the possibility of 
contaminating large territories. In their instructions in 
the use of chemical and biological weapons, the U.S 
Army FM-.^ (]%:) points out that "with the use of one 
airplane or rocket it is possible to contaminate thou- 
sands of square kilometers in effective concentrations 
on enemy territory." 

Biological media are used on targets in the rear areas 
to disrupt mobili/ation measures in the initial period of 
a war and to hamper deployment of armed .orccs by 
destroying troop contingents designated for imvement 
to the front, as well as by destroying the urban and 
rural population subject to conscription into the army 
to disorganize the rear of the COL. ../ by creating a 
large number of contaminated areas and disrupting the 
normal operation of industrial plants and other national 
economic sites; to reduce the war-economy potential 
and create difficulties in the country by widespread 
transmission   of  infectious diseases;  to  infect   food 
supplies and forage; to destroy agricultural animals and 
crops. 

The size of the focal area of biological contamination 
depends on the type of munitions and the bacterio- 
logical formulations and their number and means of 
application, as well as meteorological conditions, how 
quickly   the   infections  are   detected,  and  on how 

promptly   preventive   treatment   is  given   and  decon- 
tamination measures arc taken. 

When bacterial formulations are released in the air. a 
bacterial cloud is formed consisting of minute particles 
of the lormulation mixed with air. This cloud moving 
irregularly with the wind, may settle on the ground 
into water, onto plants, and on all objects, as well as on 
human and animal skin. If contamination occurs via the 
air and a large quantity of pathogens invade an 
organism, even inoculated people may be infected 
Thus, a large number of people will require medical 
treatment in a hospital. 

If biological media a-: applied by means of vectors, 
the size of the focal aica of biological contamination is 
deiermined by the area where these disease carriers 
were dispersed. The special feature of this method of 
contamination is that insects and mites, as mentioned 
above, retain pathogens in their bodies from several 
weeks (fleas, mosquitos, and flies) to several years 
(mites). 

Antiepidemic facilities of the CD medical service are 
organized on the periphery of the focal area of 
biological contamination, as determined by data Irom 
observation stations and reconnaissance teams and 
groups, as well as from meteorological and epidemio- 
logical public health stations. When a focal area of 
biological contamination is delineated by order of the 
CD chief of the area (republic, region), quarantine and 
observation are initiated. 



3.    Methods of Protecting the Population 
by Dispersal and Evacuation 

" 

3 1  ORGANIZATION AND PLANNING 
OF DISPERSAL AND EVACUATION 

Should weapons of mas>, deMruction be used, the 
•Mm) plans nuclear rocket attacks on the major cities 
and industrial and administrative centers that have 
defense importance. Industrial enterprises, trans- 
portatk-n and communication centers, and other im- 
portant objectives are usually concentntcd in cities; at 
the same time, the cities contain large populations that 
work in these enterprises and that form the basis of 
productive capacit>. 

The fraction of the Soviet population living in cities is 
557. (by 1967 data). Thus, the larger part of the 
population of our country lives in cities, many of which 
may become the targets of possible nuclear rocket 
attacks. 

Under these conditions, civil defense takes on an 
especially important character, since its principal task is 
the defense of the population from weapons of mass 
destruction and the defense and conservation of the 
productive capacities of the state. V. I. Lenin once 
stressed: "The primary productive factor of all of 
humanity is the laboring man. the worker. If he 
survives, we can save everything and restore every- 
thing ... but we shall perish if we are not able to save 
him" (V. I. Lenin, Cullected Works, Vol. M, p. 359). 

During the Great Patriotic War [World War II |. to 
remove productive capacity from are s of direct combat 
in our country, we transported mtire enterprises, 
including their workers and employees, to the deep 
rear; that is. we evacuated industry. The evacuation of 
people, enterprises, and capital equipment was directed 
by the Soviet (Council) on Evacuation, which was 
organized by decision of the UCP(v) and by the Soviet 
ofPcople'sCommisssarsof the 24th of June. 1941, 

Under the direction of the government, all national 
departments and administrations organized special sec- 

tions and commissions on evacuation. On-site the 
evacuations were supervised by Party and Sovie. organs. 
A sequence of evacuation of enterprises, people, and 
capital assets was established. 

The first enterprises to be evacuated were large ones 
with defense significance. (The evacuation included the 
workers, employees and their families, and the factory 
equipment.) From July miuLgh November 1941, over 
1ÜÜÜ industrial en^rprises moved into the interior of 
the country. Evacuation from the forward areas of the 
Don Basin. Stalingrad, and the northern Caucasus was 
conducted in the summer of 1942. 

When evacuation took place, regions further than 
IÜÜÜ km from the front were inaccessible to the then 
current methods of attack. However, this evacuation 
was only partial in character, since a significant part of 
the population remained in the territory occupied by 
the German-fascist invaders. 

Under conditions of a nuclear rocket war. civil 
defense must solve the problem of defending the 
population through a series of measures, which include 
dispersal and evacuation of people from cities that are 
likely to be targets of rocket attacks by the enemy. 
Evacuation should be made to areas outside the 
metropolitan areas, and the evacuees must be sheltered 
there in protective structures and also given individual 
means of protection. 

The outer/one |see *| in this case means the territory 
between the external border of the area of possible 
destruction of the city and the border of the region 
(area, republic]. The boundaries of the zone of possible 
destruction must be established in relation to the 
importance of the city and the size of the population. 

| *See drawing in footnote on page 4. | 

45 



46 

3.2 THE CONCEPT OF DISPERSAL 
AND EVACUATION 

Dispcrsal is ihe term used for an organi/ed departure 
from the majoi cities and the distribution in the outer 
zone of workers and empknees of national industrial 
enterprises that continue to function within these cities 
in wartime. 

In addition to workers and employees of industrial 
cnierpnses, people who help operate the ciu should 
also be included in the categoiy of those to be dispersed 
(for example, utility workers). These people must work 
Within the city but return to the outer /one to rest. 

Workers and employees of enterprises who are among 
those to be dispersed must, after relocation in the outer 
zone, go into the city in shifts for work at theii 
enterprises and, upon completion of work, must return 
to the outer zone to rest. 

Evacuation refers to :lie removal from a large city to 
the outer zone of that portion of the population which 
does not work in industrial enterprises within the city, 
and also the removal of the inhabitants of a zone of 
possible flooding into safe areas. 

Some city enterprises should also be evacuated, 
including organizations, offices, and educational institu- 
tions whose activities during the war period can be 
transferred to agricultural areas. 

Thus, those to be evacuated include the entire 
population not connected with enterprises that operate 
within the city in wartime, and also the staffs of 
administrative, scientific research, and educational insti- 
tutions that would be evacuated for the duration of the 
war to the outer zone to continue their activities. 

in the outer zone, the dispersed and evacuated 
population is located beyond the boundaries of the 
possible radius of destruction that would result from 
probable nuclear blows to the city, that is. at a safe 
distance from the city. This distance must be estab- 
lished in each specific case by the civil defense chief of 
the city. 

The decision on where to locate the outer zone 
should take into account the distance that the essential 
workers would have to travel to and from the city each 
day. Round-trip travel time should not exceed 4 to 5 
hr. 

When the distribution of people in the dispersal areas 
is planned, it must be borne in mind that the dispersed 
workers and employees include not only the resting 
shift (off shift) of some enterprises, but also those civil 
defense formations responsible for rescue and repair 
operations at their enterprises. Thus, the dispersed 
workers and employees must be located no farther than 
5 km from a railroad station or highway. 

The evacuated population may be settled in areas that 
are farther from railroads and highways in their own 
legions and. in special cases, in areas of neighboring 
regions. [These regions roughly correspond to states.) 
(See Fig. ;N.) 

As a rule, dispersed workers and employees, as well as 
the evacuated population, would be billeted in the 
homes of the local population, whereas medical, trade, 
and othei establishments would be distributed among 
tourist and sport facilities, schools, clubs, rest homes, 
samtonums, and nursing homes that are situated in the 
outer zone. 

Aflei completion of dispersal and evacuation, the 
only population left in the city would be the operating 
shift of workers, and employees of those enterprises that 
remain, and service personnel of the city. The rest of the 
city population is dispersed over a wide territory of 
agricultural lands. 

These measures reduce the possibility of destruction 
of the dispersed workers and employees, as well as if 
the evacuated population, when nuclear attacks are 
made on the cities. Since only the operating shifts of 
enterprises must remain within the city, the problem of 
sheltering these people in shelters [blast shelters) at the 
enterprises, or very near them, is reduced. Under these 
ciicumstances. the requirements for shelters would be 
much lower than '.hey would be if the entire city 
population were to be protected. 

Calculations show that in case of a nuclear rocket 
attack the losses to the population in a large unpro- 
tected city may constitute 90R of the population, 
whereas in case of a timely and complete dispersal and 
evacuation of the population the losses may be reduced 
to several percent ol the total population. 

To make dispersal and evacuation measures effective 
and complete in the shortest possible time, such 
measures must be planned and prepared well ahead of 
time, while peace still exists. Under a socialist regime, 
the planned system of the national economy and the 
public ownership of land, houses, enterprises, and 
utilities provide favorable conditions for preparing 
evacuation regions to receive the city population. 

3.2.1 Preparations for Dispersal 
and Evacuation 

Preparations for dispersal and evacuation are made by 
the commanders of civil defense at all levels and their 
staffs. The dispersal of workers and employees and the 
evacuation of their families arc conducted in accord- 
ance with industrial practices. For resettlement of 

workers, employees, and their families, the enterprises 
are assigned one or more adjacent populated points 





cnk'ipnscv otTices. and OIIKM urgam/utions; (4) a 
tabulation of means of transportation and its distribu- 
tion over the various points troni which dispersal and 
evacuation are to take place. (5) solution of the 
problems of material, technical, and other essential 
services lor dispersal and evacuation; (6) the develop- 
ment, publication, and storage ot evacuation documents 
and the supply ol these documents to all evacuation 
organizations of the city; (7) the determination of time 
periods required for dispersal and evacuation. 

In addition, the city evacuation commission conducts 
the selection and appointment of commanders of 
evacuation collection points and of evacuation com- 
missions of city districts, and also prepares iliem for 
their work in dispersal and evacuation. 

An evacuation commission is created at a given 
location upon the decision of the commander of civil 
defense ot the location ( for example, the director of the 
enterprise). The evacuation commission of the enter- 
prise includes representatives of the Party committee, 
the management committee, the personnel committee, 
the staff and the civil defense staff of the enterprise, 
and heads of individual shops. The chairman of the 
evacuation commission of an enterprise is the deputy 
commander of the civil defense organization of the 
enterprise and deals with dispersal and evacuation. The 
basic work of the •VKtMtion commission of the 
enterprise includes: ( I) a tabulation of the number of 
workers, employees, and members ol their families that 
will be dispersed and evacuated. (2) the preparation of 
areas for dispersal and evacuation and of the points of 
embarkation and debarkation of those evacuated; (3) 
organi/ation of communications and interaction with 
the regional evacuation commission and the evacuation 
collection point. 

The evacuation commission operates in cooperation 
with the civil defense staff of the enterprise. 

Dispersal and evacuation are conducted through 
evacuation collection points that are created by the 
city-district evacuation commission. 

The evacuation collection point is given a permanent 
number. These evacuation points are assigned the 
responsibility of alerting, collecting, registering, and 
preparing for departure the population that is to be 
dispersed and evacuated; organizing embarkation on 
various forms of transport and dispatching the transport 
to the outer regions; informing the population about 
the situation and the areas of distribution for those 
dispersed and evacuated; organizing shelter for the 
people at the evacuation collection point upon the 
signal "air alert", notifying the evacuation commission 
of the numbers evacuated and dispersed to the outer 
zones within the time periods established. 

The collection points for evacuation are organized in 
communal buildings (schools, clubs, etc.) near the point 
of embarkation designated for service to the collection 
points (near railroad stations or platforms, docks, 
parking areas for automobile transport). The locations 
for organizing evacuation collection points are fixed by 
the evacuation commission. 

The staff of the evacuation collection point and the 
responsibilities of its members are listed in Appendices 
IMandlllA. 

The commanders of the evacuation collection points 
are confirmed in their post by resolution of the 
city-district executive committees of the Councils of 
Workers" Deputies, upon recommendation by the chair- 
man of the city-district evacuation committee. Such 
commanders must come from the management staff of 
enterprises, offices, and organizations from which evac- 
uees will come to the respective collection points. 
Assistant commanders of the collection points are also 
chosen from the administrative staff, while the rest of 
the staff consists of workers and employees of those 
enterpiises. offices, and organizations for which the 
collection points are intended 

The commander of the collection point organizes a 
file with working documents, which is kept at the 
enterprise, at the bureau, or at the Housing Utilization 
Office. In this file are placed instructions to the staff of 
the evacuation collection point, calculations prepared 
lor the staff, a diagram ol ihe collection point with a 
list of instructions on the distribution of all its 
elements, a listing of people subject to dispersal and 
evacuation, a diagram and data for their instructions, 
blanks for certifications of evacuation, graphs to show 
the times for start-up of transports of embarkation and 
the times for their departure, route listings for the 
commanders of automobile convoys or of railroad 
assemblies, tickets for embarkation, and other docu- 
ments. 

A definite number of people are assigned to each 
evacuation point, and places are assigned for dispersal 
of this population to the outer regions. Means of 
transportation are assigned, and the points of embarka- 
tion and debarkation and the routes for the means of 
transport from the assembly point to the reception 
point are designated. 

As a rule, the operation of the evacuation collection 
point is planned so that the evacuees leave in only one 
type of transport: motor vehicle, train, or boat. The 
population that is to be dispersed and evacuated must 
be notified early enough concerning who goes where 
and when during the evacuation (after the government 
gives  the  order  for  dispersal   and  evacuation), what 



(lungs and  documenis are  to be  taken, and m what 
order evacuation doeunieiits should be presented. 

The times lor people to eome to the eollection points 
ate determined Iroin the transport plan and their 
|projected| arrival at the embarkation point. 

In agricultural regions the measures taken loi recep- 
tion and distribulion ol the evacuees are the responsi- 
bilttv ot the commanders and statt ot civil defense of 
the agricultural region and of collective and state farms. 
Commissions must be created to deal with the reception 
and distribution of the dispersed woncers and em- 
ployes and of the evacuated population. These com- 
missi( ns ar; created within the executive committees of 
the Council of Workers" Deputies of the agricultural 
region. Composition of the commissions must include 
representatives of the regional committee of the Com- 
munist Party of the Soviet Union, of the military 
command, of the staff and the operating civil defense 
personnel of the area, and of the collective and the 
State farms. The head of the commission is the assistant 
chairman of the regional executive committee. 

The commissions prepare for the reception and 
distribution of those evacuated, as well as the orgam/a- 
tion of food supplies, living essentials, and medical and 
other services and supplies. 

For the reception of the evacuees, the regional 
commission must organi/e evacuation reception points. 

Composition of the evacuation reception points and 
the functional responsibilities are listed in Appendices 
IVandlVA. 

Hie stall ol an evacuation reception point is made up 
of representatives of Party and Soviet organisations. 
Evacuation reception points must be located near 
stations, docks, and other places where debarkation 
occurs. Representatives are selected by the regional 
commissiun. and the evacuees are distributed in accord- 
ance with the directives of the executive committee of 
the Council of Workers" Deputies of the region. 

3.2.2 Planning the Dispersal 
and Evacuation 

An actual dispersal of workers and employees and 
evacuation of the population to outer areas are effected 
upon the decision of the government of the USSR. 
Some basic data used to plan dispersal and evacuation 
of a city population are: 

1. the total population living in the city: the number of 
enterprises, offices, educational institutions, scien- 
tific research institutes, and other organizations and 
enterprises: the number of workers and employees 
to be dispersed, together with the members of their 

families:   the  number  of persons  who are  to  be 
evacuated: 

2. the number of settlements in the agricultural area 
and the number of bu'ldings there that are suitable 
lor sheltering people, offices, and enterprises: the 
medical service situation in the settlements; 

3. the availability of railroad, automobile, and marine 
transportation and their throughpul capacity, the 
number of railroad stations and platforms, docks 
and landing areas, and points of embarkation and 
debarkation: the condition of bridges: the possibility 
for increasing the capacities of roads and water 
transport ways: 

4. the availability in the city and in the outer /ones of 
medical facilities and personnel, medicines, and 
preventive medicines: the availability of medical 
treatment for the population at the collection 
points, over the evacuation route, and in the regions 
where dispe^ed people and evacuees are to be 
distributed: 

5. availability of water supplies and their characteristics 
and the possibilities for creation of new water 
supplies; 

6. availability and location of food stores; quantity and 
capacity of enterprises for feeding the community; 
availability of bakeries and bread factories and their 
production capacities; the possibility of organi/ing 
mobile feeding stations and methods for obtaining 
additional req tired toods; 

7 availability of radioactive fallout shelters, their 
capacities, and shelter characteristics: availability of 
local construction materials for erection of radiation 
shelters: availability of individual shelters; 

8. meteorological conditions characteristic of the area, 
the average prevailing winds: the possibilities of 
catastrophic Hooding. 

Of all the essential data listed, the most complicated 
is a listing of the people who are to be dispersed and 
evacuated. This work must be accomplished early 
enough, by the personnel departments of enterprises, 
housing administrations, and the passport desks of the 
police. 

Having studied and evaluated the basic data, the 
city-district civil defense staff and the city-district 
evacuation commission develop plans for evacuation 
and dispersal, which aie then approved by the com- 
mander of civil defense of the entire city or region. The 
plans must provide for the distribution of the city- 
districts and the enterprises among the outer regions. 
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Livil dct'eiise stall to plan IransportatiDn of the popula- 
tion by various moans. 

Duimg pieparation lor evacuation tiansport. se- 
tjucnecs are developed lor embarking and debarking 
people under condition^ when ears must be loaded in 
maximum capacity and [lor giving! the rules ot 
conduct lor the evacuees when embarking, when 
enroute. and when debarking. These are developed in 
cooperation with the managing stalls and cümmaiideis 
ol'railroad train assemblies 

Automotive trimsport is planned and organized by the 
commandei ol the motor pool ol the city s civil delense 
organization, in accordance with notifications Irom the 
civil delense stalls ol the various enterprises. 

The commander of tiie motor pool dcMermmes the 
problems involved in providing transportation for evac- 
uation and dispersal and makes them known to those 
responsible for executing the transport operations. 
These communications must indicate 

1. to whom, where, in what quantity, and under whose 
command the means of transportation may be 
released, the location and the purpose of the 
transports; 

2. the sequence of steps and the time allocated for 
equipping the means of transportation loi move- 
ment of people. 

3. the routing of the transportation and the schedules 
for the trips. 

4. the supply of fuel for automobil and trucks and 
ehe supply of lubricants and spare parts; 

5. places and sequences for niainienance operations for 
auto transport 

To ensure a centrali/ed direction of the automotive 
transport and precise operation of the motor pools, a 
city must organize auto convoys, consisting of 20 to MJ 
automobiles. Commanders of the convoys are desig- 
nated and dispatchei points organi/ed. Automotive 
convoys are assigned specific .outes and specific evacua- 
tioi collection points so that each convoy operates, as a 
rule, over only one route 

Buses are also assigned to transpoit people, as are 
light and heavy trucks and specially ecjipped dump 
trucks. 

After the directive (order) for dispersal and evacua- 
tion, an automotive convoy must report to the evacua- 
tion collection points at the designated time and. 
depending on the capacity of the embarkation point, go 
to the actual embarkation location either in one column 
or in groups of five to six vehicles. 

When calculating automotive transport, it is essential 
to know the passenger capacity of the vehicles. Trucks 
and dump trucks must be equipped with seats for 
transpoiting people. 

Representatives of the enterprise, offices, and organi- 
zations that are being evacuated must accompany the 
convoy from the evacuation collection point to the 
various distribution areas in the outer regions. 

During t le distribution of workers and employees of 
an enterprise, a commander of a shift that is being 
transported can designate one of his assistants to be in 
charge of the operation. This person is |then) respon- 
sible for the organization and rapid departure ol a shitl 
that has been resting, for its transportation to an 
outlying region, and lor arranging for the nourishment 
and rest of the workers and employees, as well as for 
the timely delivery of the rested shift back to its place 
of work 

The continued smooth operation of the enterprise 
will depend lo a large extent on the efficient and 
precise operation of the transportation. 

Roads Road service includes the organization and 
execution of measures to ensure uninterrupted trans- 
port along the automobile highways during an evacua- 
tion. 

Automobile highways are subdivided into opeiatmg 
sections 150 to 200 km long. 

To ensure uninteirupted transport during the period 
of evacuation, automobile highways must be equipped 
with repair points (based as far as possible on existing 
automotive enterprises) and stationarv and portable 
fuel supplies In addition, at places specified by the civil 
defense plan, stations and areas for decontamination of 
transport and points foi medical processing must be 
established. 

Among the primary responsibilities of the commandei 
are: maintenance of the road and the structures along 
it: distribution of necessary signs and indicators, organi- 
zation of e nergency technical services; organization of 
guards and protection of the most important locations 
along the road, and also assistance to the police service 
in directing traffic and safety. 

To maintain order at distribution and evacuation 
points, civil delense police functions are organized. 
Their responsibilities include traffic control and public 
safety along the evacuation routes, the implementation 
of specified measures, control ovet orderly tiaffic 
movement, and protection of the most important 
equipment along the road and of industrial enterpiises. 

For each section of the route a .ommandant is 
appointed.   Tractors   and   other   road  equipment  are 
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also ol the local cUfUcal and prevcnllveinedicine organi- 
/alions. 

Pan of the medical personnel is assigned to the staff 
ol the mobile civil defense formations to give medical 
aid to members of the popul. tion who may have 
suffeied in nuclear attacks on citie . 

Supplies, as well as workers and employees of 
operating shifts, are organized at medical enterprises by 
the commander of medical services of the enterprise. 
Medical service is rendered through sanitation posts and 
nursing aid centers, which arc set up well ahead of lime 
for each shift Medical attention by a doctor is 
administered through the clinical centers and through 
mobile clinics. Specialized medical aid and treatment in 
fixed locations are conducted in hospitals of the outer 
regions, while first aid to nonmobile sick is rendered in 
city hospitals. When infectious illness appears, sus- 
pected victims and those who have been in contact with 
them must immediately be isolated and evacuated by 
special transport to the nearest infectious illness hos- 
pital, with the implementation of strong measures for 
epidemic control. 

In addition, during the period for sheltering the 
workers and employees, the medical groups and the 
personnel of sanitation posts (that operate on a shift 
basisl are umfnrmK distributed for first aid services 
among the defensive facilities. 

3.2.4 Radiation and Chemical Defense 

Radiation and chemical def'ise. under conditions of 
dispersal of workers and empi yees and evacuation of 
the population, consists of organi/ing radiation and 
chemical monitoring, of supplying individual and collec- 
tive means of defense, and of providing health physics 
services. 

Radiation and chemical defense of workers, em- 
ployees, and the members of their tanulies is organized 
and conducted both on-site in the city and in the 
dispersal and evacuation zones. 

To accomplish this, the civil defense staff of the 
enterprise organizes radiation, chemical, and meteoro- 
logical monitoring at the collection and reception 
points for evacuation, along the evacuation route, and 
it the evacuation sites in the outlying zone. 

At the sites of the evacuation collection points, 
shielding shelters must be prepared in advance so that 
those being dispersed and evacuated can take shelter m 
case of an "air alert" signal. In the outlying zones, at 
the evacuation receiving stations, and in the areas where 
evacuees are quartered, on-site facilities (cellars, vege- 
table storage bins, etc.) that can also shelter the 
population must be prepared in advance. 

When the dispersal and evacuation are announced, the 
civil defense staff begins to supervise the preparation of 
shelters at the enterprises and. in the areas of the 
evacuation collection points, the preparation of indi- 
vidual civil defense equipment and other antiradiation 
measures; it also checks on the state of readiness of 
shelters in the outlying area at the resettlement loca- 
tions for workers, employees, and their families: orga- 
nizes the preparation of the most simple means of 
individual protection and the construction of radiation 
shelters in the outlying zone, using for this purpose 
cellars, basements, mine shafts, mining diggings, and 
various structures that are below ground level. 

At resettlement sites of workers and employees in the 
outlying zones, a continuous monitoring of the radia- 
tion situation is organized; also, a warning system is 
developed, as is a set of rules for the population to 
follow in case of radioactive contamination. In addi- 
tion, there is organized study of civil defense signals and 
the actions to be taken under specific real conditions. 

If a center of contamination does develop, the civil 
defense staff announces the measures and actions to be 
followed by workers and employees, depending on the 
situation. 

3.2.5 Putting Dispersal and 
Evacuation into Effect 

Sequence of announcements. Among the measures 
required for dispersal and evacuation, the means for 
inlorming the population are very important. 

Dispersal and evacuation are initiated upon orders 
from the government. The various civil defense staffs 
receive such orders in a predetermined manner and then 
transmit them to the managements of enterprises, 
offices, and other organizations by means of radio 
broadcasts, television broadcasts, telephone, and mes- 
sengers. The general population is notified through local 
radio broadcasts, as well as through enterprises, offices, 
educational institutions, rental offices, building superin- 
tendents' offices, and police establishments. 

In the daytime, when radio relay stations are usually 
operating, as well as radio and television seu the 
population can be notified quickly of orders for 
evacuation and dispersal. At night, when these devices 
are usually turned off. spreading the word becomes 
more complicated. If the situation demands immediate 
notification ai night, then special automobiles equipped 
with public address systems may be sent into all regions 
of the city to waken the residents and transmit the 
orders to them. Telephone and street loudspeaker 
systems may also be used for this purpose, as well as the 



S4 

insiriKioiN DI the evacuüliun OOlioctkM points and the 
workers on night stntis at various enterprises. 

Assembly and departure uf evacuees and dispersed 
persons. Alter notification of (he onset ol dispersal and 
evaluation, the evacuation collection points statt lo 
operate at once and lo assemble and route those being 
dispeised and evacuated. 

Workers and employees must arrive at their colleclion 
points at the times designated lor them. As a rule, the 
workers and employees to be dispersed are relocated in 
the outlying /one. together with their lamihes. Thus, 
they all arrive together at the collection points. 

It it is impossible to evacuate families as units, the 
depenuents are moved to more distant regions: there- 
loie. their times of arrival at the collection points may 
diller from those of the workers and employees. 

Those who are dispersed and evacuated must take 
with them documents, money, and necessary items and 
lood tor two to three days At the evacuation collection 
point the people are registered and obtain ticket! 'or 
embarkation. On this ticket, the number ol the convoy 
or tram and the time and location for embatkalion are 
indicated 

Altei registration and ticketing, the people are 
grouped according to their as.iened railroad car or 
motor vehicle, under the diroctioi. of a deputy com- 
mandei ol the evacuation collection point and the 
Lommandei of the tram tr convoy. At the appointed 
tine these groupi move out to the er.burkalion points. 

ihe actual embarkation li supervised by the senior 
people ol the lailioad car or motor vehicle |truck, bus. 
01 car]. Once embarked, the evacuees are not allowed 
to leave the railroad cars or motor vehicles without 
permission of the supervisors. 

Alter arrival at the evacuation destination, debarka- 
tion takes place on order of the tram or convoy 
ommander, and the people then go to the evacuation 

reception point, where once more they aie registered 
and assigned to settlements, to which they proceed in 
an orgam/ed mannei 

In the cases ol children, invalids, and the very old. 
then possessions must be moved by local transport. The 
places for distributing these people and their posses- 
sions are farther than 5 km liom the evacuation 
collection point The evacuees must be carried by the 
local transportation of the collective farms and state 
farms. 

Party-political work during evacuation and dispersal. 
The successful execution of evacuation and dispersal 
depends to a significant extent on the morale and the 
political state of mind of the evacuees, and also on the 
level ol Parly-political work. 

Party political work is based on the Program and 
Directives of the CPSl' (Communist Party of the Soviet 
L'mon). on the decision of the TsK C'PSU (Central 
Committee of the Communist Parly of the Soviet 
l'mon) and of the Soviet Government: on the orders 
and dnectives of the Military High Command and of the 
Commander of Civil Defense of the USSR: on the 
decisions, directives, and instructions of the TsK of the 
Communist Parties ol the Union Republics. Regional 
Committees. District Committees, City Committees, 
and Borough Committees of the C'PSU. 

The specific contents of the Party-political work and 
the ways and means of its implementation under 
various conditions and situations arc determined by the 
nature of the probkin and by local conditions. 

Party-political work is organized by city and borough 
committees of the C'PSU. while at the sites themselves it 
is orgam/ed by the Parly organizations of the enter- 
prises, offices, and educational institutions. 

Under the direction of Party organs, even in peace- 
time, propaganda must be conducted knowledge of 
civil defense must be spread by means of both visual 
aids and oral addresses, the press, radio. TV. and 
movies. All of these means must propagate knowledge 
about ways to defend the population from weapons of 
mass destruction. 

The purpose of the propaganda is to explain the 
measures and methods used to provide protection from 
weapons of mass destruction, to popularize civil defense 
and its problems, to make the entire population 
knowlcdgeably aware of the importance of civil defense 
meaailM under modern conditions, and to prepare the 
people psychologically and strengthen their morale for 
the difficulties and grim experiences that may occur if 
the imperialists unleash a war. 

The rapid course of events that will be a characteristic 
of a nuclear rocket war will require a very fast reaction 
to events Irom both the civil defense forces and the 
entire population. One of the conditions for reducing 
losses among the population would be the early and 
smooth execution of dispersal and evacuation: thus, one 
of the most important problems is that of making clear 
to workers, employees and the population all the 
measures that must be implemented tor dispersal and 
evacuation, and the role and the place of each person in 
the execution of these measures. 

In the period of threat of enemy attack, the Party 
committees of each enterprise must distribute Party- 
Komsomol [young Communist League] and trade- 
union activists among the evacuation collection points, 
trains, and convoys. The committees must provide these 
activists with all information: they must understand the 





4.    Individual Means of Protection 

4 1  DEVICES FOR PROTECTING THE 
RESPIRATORY SYSTEM 

llic individual means ut prutection include gas masks 
and devices tm protecting the skin against toxic and 
radioactive, as well as biological]) dangenms. materials. 

Ilie most important protective device is the gas mask. 
It is intended to protect the respirators svstem. the 
tace. and the eves from the effects of toxic materials in 
an> lorm I vapor, log. gas. smoke, droplets), radioactive 
Hlbstancei in the fonn of airborne ladioactive dusts, 
and pathogenic microbes and toxins introduced into the 
air in the form of togs (aerosols). 

4.11   Basic Gas Mask Uesign 

Gas masks can be classilied. according to ihe type of 
protection they give, into two categories t'ilter and 
air-supplied types, in the tilter-type gas masks, amhient 
air is purified betöre respiratiafl b\ removing the 
nujorit) ol foreign materials thai are harmlul to man. 
In the aii-suppiied gas masks. unnpleteK sell-coniained 
respiration h made possible by providing oxygen in the 
apparatus itselt and bv purity ing exhaled air to remove 
gaseous carbon dioxide and moisiuie. 

Air-supplied gas masks (apparatus) have multiple 
protective characteristics, that is. they protect from all 
toxic materials, radioactive dust, and biological aerosols 
in any concentration. However, then essential dis- 
advantages, beside, being heavy and cumbersome, are 
their short service life and the comparative complexity 
of then design and use. 

Thus, the lilter-lype gas mask has received the most 
widespread popularity and is the basic means tin 
protecting the resphatory svstem. Before we begin to 
familiarize ourselves with models of protective devices 
tor the respiratory system, let us briefly examine the 
principles on which these devices opeiate. 

The removal of vapors and gases in the cartridges of 
tilter-type gas masks occurs as a result of adsorption. 

chemisorption, and catalysis. Ail is purified by the 
removal ot radioactive dust, biological media, and toxic 
materials in the form of tog and smoke by filtration. 

Adsorption is the retention ot molecules of any 
substance on the surface ot a solid due to forces ul 
intermolecular attraction. A solid adsorbing any sub- 
stance on its surlace is called the adsorbent. The 
amount ot substance adsorbed depends on the nature of 
the surface on which adsorption takes place. The more 
porous the adsorbent, the more readily the adsorption 
process takes place, and the greater the amount of 
adsorbate. 

Carbon is the most suitable adsorbent m gasmasks; it 
is highly porous and ci)nsei|uentl\ has a large surlace. 
But ordinary carbon does not have siitTicient adsorptive 
power tor toxic materiah because most ot its pores are 
tilled with resinous materials, carbon dust, and com- 
mistion products. To increase the adsorptive power of 
carbon, it is subjected to a special activation treatment. 

The activated carbon, in the lorm ot small pellets or 
gianules. is the basic component of a gas mask 
adsorbent. In contrast to untreated carbon, activated 
carbon has an enormous tree surface; for example. I g 
ot activated carbon has a tree surlace of about 800 m:. 
Activated carbon adsorbs toxic materials of tiie sarin 
and yperite (mustard gas) t\ pe. etc.. very well. 

However, not all toxic materials can be trapped on 
the surlace of activated carbon by the forces ol 
intermolecular attraction alone; some gaseous toxins, 
for example, prussic acid, are capable of penetrating a 
layer of activated carbon and are not trapped by its 
pores. Purifying the an In removing such toxins is 
accomplished by chemisorption. that is, chemical con- 
veision ol toxic materials into noiitoxic neutral sub- 
stances. To this end. chemicals arc added to the gas 
mask adsorbent. Toxic materials entering the gas mask 
react with these chemicals and are converted into 
innocuous materials. 
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1 he pracM oi chonical tntenctioa bctwNn ilic gases 
and the adsortu'ril UMUIIIN lakes place SIDVVI). but in the 
gas liliei eartndge It must take plaee in liundiedths of a 
Wcond because the rate of air How througli the 
adsorbent with inhalaliun is high, that is. about 1 
m see. Therelore catalysts, that is. special chemical 
accelerators, are used to speed up the chemical re- 
actions occurring in the gas mask. Thus, catalysts which 
accelerate the reactions of chemical adsorbenis with 
toxic materials are a necessar\ part of the protective 
tealuies ol the gas lilter cartridge. 

In modem lilter-iype gas masKs. this addition is 
achieved by a very thin la>ei of activated carbon which 
has the power to adsorb an\ known toxic material. The 
piopetties of the adsorbent ma\ change depending on 
the composition of the catalyst, in particular, its 
adsorptive powei lor ditlerent toxic materials. 

The process of adsoibmg any toxic material on the 
surface of an adsorbent particle cannot go on indeti- 
niioly. Alter saturation of the adsorbent particle with 
toxins, which may occur at any moment, adsorption 
stops. However, gas mask protection does not stop 
because the time when the individual adsorbent parti- 
cles will become saturated by toxins has been deter- 
mined, as has the duration for which the entire gas 
adMirbent will guarantee protection Irom toxic ma- 
terials, that is. the lime at which the entire gas 
adsoibent layer will become saturated and the so-called 
breakthrough of toxic materials will lake place. When 
the breakthrough occui.%. the gas tiltei cartridge must be 
replaced |see lootnote *|. 

Another praceH occurring in the gas filter cartridge is 
nitration, which protects the respiratory system trom 
radmae've dust, toxic tumes and vapors, and biological 
media. Radioactive dust, biological aerosols, and toxic 
smokes and tumes consist oi particles which, according 
to their si/e and quantity, may [nol] be trapped OB the 
surtace ut the adsorbent only b\ iniermolecular forces. 
Thus, tor protection against tnese materials an aerosol 
or so-called smoke lilter is used in the gas mask. 

Filtering cardboard is used in modern gas masks as u 
smoke filter which is comparatively dense, consisting of 
a large number of fine fibers and lilaments and tillering 
material made of synthetic fibers; almost all particles of 
radioactive dust, biological aerosols, and TM smoke or 
fog entering with air througli the smoke lilter settle on 
its smfacc (are filtered) and are retained there by forces 
of intcrmolecular attraction. 

|'Obviously a «as filler tartridt'e should be repined hefOH 
breaklhrous-'h occurs! 

To evaluate the filler materials ir i gas filter cartridge 
(with regard to filler efficiency), nreakthrough factors 
are used; these are expressed in percent: 

K = -^- 100. 
(-0 

where C, is the concentration of aerosols after flow 
through the gas filter cartridge and C0 is the concen- 
tration of aerosols before flow througli the gas filter 
cartridge, it follows from this that the lower the 
breakthrough factor, the greater the protective proper- 
ties of the adsorbent. 

In gas filler cartridges, the smoke filter and the 
activated carbon (packing) are situated so that inspired 
air flows first througli the smoke filler and then 
through the packing. This arrangement results in the 
following; The toxic smoke particles trapped by the 
smoke filler may evaporate, and these vapors will be 
adsorbed on the layers of the packing; when the smoke 
filter is placed behind the packing, these vapors would 
nol be adsorbed and would invade the human organism 
and cause injury 

There are presently several tiller-type as well as 
air-supplied gas masks. 

4.1.2 Filter-Type Gas Masks 

Functional principles of the gas mask. The basic 
filter-lype gas masks intended for general use are 
designated GP-4\ (Fig. 30ü). C,P-5 (Fig. 30ft). DP-6, 
DP-hM (Fig. .sOr. d). and the child's protective cham- 
ber. KSD-I (Fig. 30t). 

The GP-4Y (Fig. 30fl) is designed for the adult 
population. It consists of a gas filter cartridge (I) and 
face mask (2); the gas mask is carried in the gas mask 
bag. 

The gas filter cartridge GP-4Y (Fig. 31) purifies 
inspired air by removing toxic and radioactive sub- 
stances and biological media; it is made of tin :.nd is 
cylindrical. To increase the mechanical stability of the 
housing ( I). transverse external corrugations (ridges) are 
embossed. On the upper part of the cartridge there is a 
cover (2) with threaded neck (3) for attaching the 
connecting hose; in the lower part, there is a oase (II) 
with aperture ( I J) for the entry of inspired air. 

Inside the cartridge there are two perforated (screen) 
cylinders, situated one inside the other. The upper part 
of the small screen cylinder (5) is fastened to the 
cartridge neck, and the lower part is closed with a metal 
cap (13). Next to the small cylinder, there is a large 
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