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Preface

| ORIGINALLY BEGAN to write this book because | disarmament activists were masochistic deviates who
was angry. While studying for my doctorate in egyld enjoyed torturing themselves (and others) with iesag
had become interested in the effects that spilielibac- of pain and despair. The audience felt brutalized a
tive materials could have on natural and man-maderepulsed, and reacted with condemnation not for the
ecosystems. Since | was doing field research iaraa weapons but for the people who had run the meeting.
liberally sprinkled with Minuteman missile silos,was have since become convinced that this conditiochés -

not long before my interests expanded to include th acteristic of most disarmament groups. It's no veond
ecological consequences of a full scale thermomancle that their efforts never get anywhere.

war. This incompetence was disheartening to me, but |
My concern about these effects naturally led me was more concerned by the lack of truthful inforiowat
into contact with a group of disarmament activists, in the talks and films. Having read the originasearch

whose company | visited a SAC bomber and missile on nuclear weapons effects, | was painfully awdrthe
base for a tour of the facilities. | also attendeskries of  distortions and outright lies which the films arueak-
meetings sponsored by the group in which they sbowe ers were passing off as “the truth about nuclear vt
anti-nuclear weapons films and presented talks by me give you some examples.

prominent disarmament speakers. It was during those One speaker who had participated in the design and
meetings that | first began to be really alarmed++mt construction of the first atomic bomb was askedaby

the way you might think. member of the audience, "Where can | go to avoidge
The basis for my concern was the bumbling incom- caught in fallout after an atomic attack?" The &eea
petence of the disarmament activists. Their stgieal replied, "Oh, maybe the north coast of Alaska."nkro

was to draw people into their meetings, educatenthe my studies | knew that there are many areas of the
about the dangers of the arms race, and eventuallyUnited States which stand very little chance oftiggt
initiate a public drive to have the weapons abelish  any fallout at all, even in the event of an all-atteick on
But the disarmament people | knew were absolutely our cities. The speaker was apparently not toaested
incapable of motivating the public to follow their inthe facts.

banner. The effect of their presentations was doly On a different occasion a speaker was asked, "What
discredit themselves and encourage the audience tiwould you do right now if the bombs started falXidde
leave early. made a gesture of resignation and replied, "Whatdcb

How would you feel if you went to a "peace"meet- do? Nothing.™ This speaker was standing in a seamin
ing and were forced to watch films or slides ofrimd, room within a well-shielded steel and concrete ding

mutilated, and dismembered human beings? Whatof considerable size, complete with two cafeteriast-
would be your reaction to a prominent expert who rooms, a first aid station, a bowling alley, and@ok-
insisted that there was no way you could save wifurs store. What could he have done? He could have grhbb
that a nuclear war would utterly destroy mankind® T a bite to eat, selected a good book, and sat down i
people | saw at those meetings were sickened, wlisco safety to wait it out. Somehow that wasn't the iespr
aged, and disgusted. They had come because they weision | got from his answer.

mildly interested in "doing something" about nuclea My objections were not entirely local, however.
weapons, but they departed with the impression that One evening | was listening to a National Publiciia



broadcast about the dangers of nuclear war when llapsed into disrepair and had been junked. Our city

heard a supposedly knowledgeable "expert" remaak th
nuclear war was unthinkable because
Academy of Sciences has recently shown that a aucle
war would kill everyone in the northern hemisphire.
This remark hit me particularly hard. | had justished

"the National

didn't even have any air raid sirens anymore.

Then he told me about the new “crisis relocation
plans” which had replaced the shelter plans in most
areas. Cities near high-priority targets now hathitksl
evacuation plans, intended to get the people ouhef

reading the NAS report in question and it had said danger area and into a safe "host community" when

nothing of the kind. In fact, the report had beamshly
criticized because it had not made any such stateme
The real NAS conclusion was that there is nothingua

international tensions became dangerous. | listeined
amazement as he described the monumental task of
uprooting hundreds of thousands of people and ship-

a nuclear war which can exterminate the human race. ping them from one city to another. He pointed thatt

The truth doesn't count in the disarmament debate.
There is no need to lie to people about the effetts

the 50,000 refugees destined for our area would fin
enough "extra" space in local homes and buildirgs t

a nuclear war. The truth is bad enough. The damageaccommodate them. He was not very confident about

done by making the threat seem worse than it raally
cannot be easily dispelled. The exaggerated tdlésta
annihilation convince people that survival is imgibte.
This is not true. For most Americans, survival bfeast
the first few weeks following a nuclear attack o only
possible, it is almost unavoidable. With carefubgmara-
tion, any family or small group of people can iresits

being able to feed and medicate the extra people: h
ever, nor was he very enthusiastic about how tbal$o
would react to the imposition.

Then | asked him what he would be able to do for us
(and the refugees) if the atomic attack actuallgkto
place, destroying the cities the refugees had deft
possibly the bulk of civilization too? He thoughtat

own survival under such conditions and also through one over for a long time and then replied, "NothiAd |

the long period of recovery to follow.

could do would be to go home, get out my personal

| feel that the "survival" message is a much more disaster supplies, take them down in my shelted an
useful approach to educating people about the dange shut the door after me."

of nuclear war than the "disarm or die" approach

because it is positive and hopeful. There will be n
political solution to the nuclear arms race untilet
American people make a potent political issue & th
matter, and there will be no such mobilization lutitey

| have looked into the national civil defense situa
tion more closely since that time, and it is agpgll The
people involved know what to do, but they haveuvirt
ally no money with which to do it. In fact, a friggin the
business recently informed me that President Chudsr

can be shown a way to discuss the subject withoutquietly ended what little civil defense researci baen

brutalizing themselves in the process. It is clgarleast
to me) that an audience will be much more receptva
speaker who tells them that they are going to themn
they will be to someone who insists that they die a
going to die.

going on. | guess it's not "nice" to think that weéght
need the information.

The last step in deciding to write this book ocedrr
when | read Mel Tappan's Survival Guns, an encyclo-
pedic tour of the world of survival and combat fire

There was something else that made me macarms’ Tappan's orientation was toward the needs of

enough to write this book. | decided to check itte
official disaster preparations provided for us bwpclé
Sam. The simplest way to do this was to go dowthéo
local courthouse and interview the county directdr
civil defense. The fellow was a retired policemahow
worked half time covering the paperwork of an dadfic
where he officially had nothing to do except "badg'
all the time. In that office | heard a sincere tafl@evoe.

This man took his job seriously and was very frus-
trated by the condition of the civil defense systéte
told me of "the good old days" when the fallout l&dre
boom was at its peak and the CD officers had laate
labeled, and stocked enough shelters to housettmalf
population of the country, if necessary. Since thea
sighed, funding for civil defense had dropped slyairp
each succeeding year. The food and medication&-stoc
piled in the 1960s had been cycled off the shedreknot
replaced. Emergency field hospitals and generéiaads

"retreaters" and "survivalists." These are peopleow
plan to survive any possible collapse of civilipatiby
becoming self-sufficient for the duration of thestdr-
bance. Many have formed "retreat groups” by banding
together and buying rural property which they idten
occupy when life in the cities becomes too dangerdu
had never heard of retreaters or survivalists, ablittle
research uncovered the fact that there are many- tho
sands of such people throughout the country, withirt
own newsletters, newspapers, literature, and dékbr
This appeared to me to be an audience which woeld b
interested in how to survive a nuclear war, and \ftbo
judge from survivalist literature) had some fundataé
gaps in their knowledge of what they were up agains

| went out and made an effort to meet retreateds an
discovered some interesting things. Some survigalis
are crazy. Others are simply prudent and want teupe
that their families will be safe in the event ofre



widespread danger, such as an earthquake, hurricantfinished, | called up the publisher of this booldaold

economic collapse, or nuclear attack. Survivalisia't him what | had in mind. A year later, here it is.

have a strong political identity. | have met peojptem Surviving a nuclear war, or any catastrophe,

the right, left, and middle of the political roadhavwere requires a little luck. That is inescapable. Witffor,

making virtually identical survival preparationswas preparation, and foresight, the amount of luck negh

surprised to find whole factions of the movementimo becomes small, however. There are no insurmountable

vated by religious reasons (Methodists and Mormons, obstacles. | know this for a fact. | have activebught

largely). Some groups were very involved with guns out the truth behind the rumors, questioned theeggp

and physical defense; others had no guns and were m brought my own scientific training to bear on eaing

in favor of a spiritual defense. Some people aepared their conclusions, and | know that the nightmareotél

to survive for several years completely cut offnfro  annihilation is nothing more than a figure of sgee&n

outside help. Most have prepared for one year lif se overworked figure of speech.

sufficiency. A few are satisfied with emergencygaea- Nuclear war will be the greatest social and biatagi

tions good only for a period of a few weeks. Most catastrophe our world has ever known. It will be

survivalists currently have their collective eye the unprecedented, but it will not be difficult to siw it.

nation's economy, expecting a collapse any momentAll you have to do is make an effort to understainel

Some are more concerned with racial tensions, er th problems it will pose for you, and then systemaditica

possibility of famine. (Incidentally, |1 have usetiet eliminate them one at a time. It can be done. Bhisk

terms "survivalist" and "retreater" interchangealty tells you how.

this book, but the reader should be aware that many And if in the course of reading you should happen

people don't like to be called "retreaters." Thiink to learn a little bit more about the threat whialclear

it sounds cowardly.) weapons pose to us, and if you should happentenlis
So | joined the retreat movement. | searched little more critically to the words of our politens, and

through lengthy shelves of government publications, if you eventually contribute in some way to elinting

interviewed experts, purchased equipment to teshen  the problem . .. that would be all right with neo.

field, learned to shoot, hunt, garden, grind gr&iake

bread, build fallout shelters, predict fallout peartis,

recognize wild food plants, and even went so fatoas Bruce D. Clayton, Ph.D.
learn how to be my own doctor (sometimes). When | 1979
Notes

1 "Long-term Worldwide Effects of Multiple Nucle#/eapons Detonations," a report of the
National Academy of Sciences, 1975.
2 Mel Tappan, Survival Guns (Rogue River, Oreddm Janus Press, 1976-77).



If s a Disaster!

| HAVE DESIGNED Life after Doomsday as a com- American might have to face within the next fewngea
prehensive survival manual intended to give a famil It is intended as a complete listing, a sort of imind
small group of people the information necessarpres tour of the worst nightmares of mankind. Several of
pare for and survive a major disaster with a mininaf these disasters are virtually certain to happédmerstare
discomfort. Although my main thrust is toward swrvi  very unlikely, and a few might even be impossilMiest
ing a full-scale thermonuclear war, | have consider would be temporary problems which would force you t
many other disasters, both natural and man-madk, ardepend on your own resources for a few weeks at.mos
have provided for them in the survival plans. Wieth One or two of the others, however, could shattestVe
your main concern lies with famine, disease, n&tura ern civilization completely.
catastrophes, political disruption, economic calgpor All of these crises are survivable in comfort and
the slow and inevitable depletion of our naturalona - security. It takes time, effort, and the expendituof
ces, you will find the survival information you ke some money, but the result is well worth the inwesit.
within these pages. The result is saving your life.

When discussing the subject of do-it-yourself civil
defense preparation, | have often been asked qussti
like "But what are you afraid of?" or, "Isn't itldtle Famine
paranoid to be stockpiling food and things?" | have Starvation is an old companion of mankind. To
never known quite how to answer these questions. lithose of us who have never been hungry except when
seems to me that there are people who see the a@dd  dieting, the idea of wanting food and not beingeatal
somewhat risky place, and then there are othersjugio  get any is hard to imagine. But it has happened, an
can't see any risks at all. | tend to regard thteda under certain circumstances it could happen toodayt
group as color-blind to danger—perhaps "danger-in America. Simply because we do not fear hungesdo
blind" would be the best term to describe them. fi$les not mean we will never be hungry.
we take simply by living in the United States dgrihe There are numerous examples of crop failures in
twentieth century are real and ever-present, athohnlt history; these are usually due to severe weath&rnoyal
think it's paranoid to recognize them. My attituslehat plant diseases. Before the 1880s there were notietie
there is a little danger in everything we do andsit fungicide treatments, and the airborne spores ofifo
reasonable to take precautions to minimize oursrisk destroying blights sometimes laid waste to the srop
The alternative is to assume you are safe untuair entire countries—even continents. Crop failures ewer
stances prove you wrong. 1 just can't go along thidt common, and famine frequently followed.
policy. The best known example of such a crop failure was

But paranoid or not, the question "What are you the potato murrain of Ireland, which struck in &#:40s.
afraid of?" is one that really should be answetegou The Irish peasants were dependent on the potato for
are considering taking steps to see that you, fanily, food, with each family eating about thirty-two paisn
and perhaps a small circle of friends will be atWe  of potatoes each day. The potatoes and a littlgogrep
survive some kind of danger, it is reasonable tades  water made up their entire diet. Then, in 1846,ea n
just what kind of catastrophe concerns you. Thispeh disease struck without warning. A contemporary wit-
ter is a brief summary of the possible troubleschtan ness wrote:

1 ITS ADISASTER



On July 27th ... | passed from Cork to Dublin, #nid
doomed plant bloomed with all the luxuriance of an
abundant harvest. Returning on August 3rd, | beheld
with sorrow one wide waste of putrifying vegetatitm
many places the wretched people were seated on the
fences of their decaying gardens, wringing theirdsa

and wailing bitterly at the destruction which hadt |
them foodless.

The result was an exodus of people from Ireland,
where those too poor or too weak to leave tried to
sustain themselves on unfamiliar natural foods thic
were soon exhausted. Millions died.

think we can safely ignore ice ages, but therecdher
possibilities which leave me feeling a little unga®ne

of these was described in a CIA report issued tbcen
which pointed out that our entire agricultural scie is
based on the kind of weather we have had over aisé p
thirty years! The report also pointed out that the last
thirty years have been a very unusual period ofdgoo
growing weather, the best since the Middle Agesréh
fore, all of our agricultural techniques are basmd
weather conditions which are not normal and which
could revert to more typical weather at any time. |
examined the evidence behind this conclusion and

When a new disease of wheat appeared in Indiafound it pretty disturbing.

during World War II, the wheat crop was so severely
reduced that many Indian peasants starved.

demand, but a combination of government bungling
and private greed raised the price of grain so higt
the food was unavailable to the common person. lénab
to grzow food and unable to buy it, the peasant9lsim
died:

In the United States, crop failure due to infecsiou
disease has not been common, but it has occumed. |
1946, for example, another new grain disease apgear
This one, called "crown rust," appeared in oatdfel
from Texas to New York and from Florida to Idaho,
producing a severe reduction in the oat crop df year.

As recently as 1970, a totally new strain of fungus
appeared and threatened to destroy the Americam cor
crop. We were fairly lucky that time because it jraped

to be a dry year, unfavorable to a fungus, and dsaly
percent of the crop was lost. The discovery tha th
entire corn crop, coast to coast, had no resistamdke
new disease was very disturbing, however. Changes i
corn genetics were quickly made, steps toward otemi
control of the disease were taken, and the situatias
rapidly brought under contrdl.

What would happen if a new disease should break
out and destroy a major American crop in the next f
years? It isn't likely that we will starve becauge have a
diverse economy based on a wide variety of graith an
feed crops, not to mention table vegetables aniisfru
That does not mean that we would not suffer inaay,
however. If the corn crop had actually failed ir7@9the
price of feed grain for poultry and livestock wouidve
risen out of sight. Food prices would have follow&te
impact on the economy would have been very serious,
increasing inflation and upsetting the internatiobal-
ance of trade. Only if the new disease appearezbim
junction with poor weather would we be in actual
danger of shortages.

What about bad weather as a cause of crop failures®

You've probably heard that some people think the ne
ice age is coming, and all kinds of dire predictidrave
been made concerning this over the last few yeéars.

LIFE AFTER DOOMSDAY

The weather during 1976, the year following the

India'sCIA report, seemed to bear out investigators' predi
grain reserves would have been adequate to meet thi

tions of poor farming weather and severe variations
rainfall.> California had been suffering from a drought
during the preceding year, and there was some otim
in February when rain and snow storms arrived m th
Los Angeles area. It turned out that the worst ghbun
seventy years was destined to go on a little lgnger
unfortunately. Later, Oklahoma received 1/3 inch of
rain, and the governor called on the entire statpray

for more. They were having a drought of their own.

In March, the farmers of Wisconsin had a little too
much rain, accompanied by high winds, storms, and
flooding. At the same time, a government study sitbw
that, due to prolonged drought, wind erosion in the
Great Plains had spread over the largest areaéntyw
years.

June brought floods in Georgia, Texas, and South
Dakota. Part of Georgia was declared a disastea are
because of flooding, as were areas of South Dakeatia
suffered from flooding and mudslides. The Texas-inc
dent involved 7 1/2 to 12 inches of rain that fill
Houston
in twenty-four hours; this was more than the cisttsrm
drains could carry away.

In July, the Kansas-Missouri border area relived
the Houston experience with a twelve-inch downpour
overnight, after which the National Guard and Civil
Defense authorities evacuated 1,000 residentotiéd
farm counties. A week later, severe thunderstorihs h
Buffalo and Rochester, New York, knocking out uitili
ties and flooding homes. California's record-bregki
drought continued to destroy crops and livestock.

In August, while heavy rains were flooding Miami,
Florida, the governor of Nebraska declared ovef &l
his state to be an official disaster area. It &i@tn't had
any rain. Neither had North Carolina, where thg ot
Raleigh banned all unnecessary use of water toecoms
enough for drinking. A sudden September shower in
Palm Desert, California, produced a flash floodttha
damaged 100 homes. October brought floods andta sta
of emergency to Pennsylvania, while Oregon was-seed
ing clouds for rain. The overall picture is certginot



one of even, reliable agricultural weather. played a very large part in our history. As modern
Don't think that weather doesn't change. It does.Americans, many of us have never seen a friend or
Sunny southern California was a hurricane coast a!relative die of an infectious disease, and we tenithink
recently as the early 1800s, for instaht¢ilooks like our  that modern medicine can cure anything. It isniegr
world population, which has grown by 50 percentrove and of all the biological threats to civilizatiorthe
the last thirty years, may soon have to subsistood danger of pestilence is one of the most real and
grown in droughty summers punctuated by abruptfrightening®
downpours and unpredictably early snowfalls. When There are many diseases to which humans are
you hear people complain about poor crops, remembevulnerable. Cholera and smallpox have been twadhef t
the CIA report. worst in the history of our country, but for theksaof
Famine does not have to be only the result of cropdiscussion plague and Lassa fever will be described
failure, however. Food shipments could be haltey ve Plague is one of the oldest diseases of man, asdalLa
easily in our country if truck and rail transpoitat fever is one of the newest. Each tells us sometabuayt
were interrupted for any reason. If the trucks tlon' our vulnerability.
arrive, the supermarkets don't have any food tb sel Plague is a disease of mammals, usually wild and
Floods, winter storms, prolonged labor strikes, higth domestic rodents, but includes humans in some roircu
inflation can produce starvation even When thel§igbr stances. It has been known and feared since the thi
warehouses) are full of food. century, and three major pandemics have occurred. T
The Indian grain famine of the 1940s, when food first took place in the sixth century and killed esti-
was too expensive to buy, is one example of thig kif mated 100 million people in Europe and Asia. The
emergency. Another is provided by the 25 millionsRu second, which killed 75 million, happened in therfo
sians who starved to death in the 1920s, follovtimng teenth century and is remembered as the "BlackiDeat
end of World War | and the Bolshevik Revolution. because of skin discoloration suffered by the misti
Although the country was suffering from years ofrwa Fifty million people died in Europe alone, which sva
and revolution, there was still a little grain metware-  about one quarter of the entire population. (Imagime
houses. Unfortunately, it was doled out to onlyew.f  calamity if every family of four in your neighborbd
Workers received full rations, but formerly upper o lost one member to a disease.) The third pandemic
middle class families received almost nothing. Ae-e  began in China in 1894 and spread to the UniteteSta

witness in 1919 wrote: by 1900. Casualties were not severe, but the diseas
I met a woman and child, ragged and thin as skeleto still with us—waiting quietly in the rodent popuitar
the child crying constantly with an unchanging egpr of the Southwest.
sion of terror. The mother said that the child was In the United States, plague is known to be present
hungry, and asked for a piece of bread, as theybiad in California, Oregon, Washington, Utah, Idaho, Nev
eaten in twenty-four hours. | opened my pursetgit ada, New Mexico, Texas, Louisiana, Florida, Michi-

woman turned away saying, "No, not money, but
bread."

| have seen children, hardly clothed]lolo
cheeked and with forms like shadows, on their kimees
the street trying to pick from between the pavinges

gan, Arizona, Colorado, Montana, Wyoming, Kansas,
North Dakota, and Hawaii, as well as areas in Mgxic
and Canada. It is carried by wild rats, ground 13gls,

mice, marmots, owls (which eat rodents), gophers,

grains of wheat that had fallen from a torn satiave badgers, rabbits, prairie dogs, and chipmunks. sTick
seen before bakeries men, women, aridirezh lice, and bedbugs occasionally serve as carriers the
stretched on the cold stones, awaiting through alags animals to humans, but usually the disease is rr#ns
nights their turn to eat their meager ration oatdrand ted from a wild rodent to a domestic rat, from taeto a
then often falling exhausted and dying at the deprs flea, and from the flea to a human victim.

before they receive it. The victim feels fine for two to four days afterirg

As the famine worsened, people fled from the cities bitten and then quickly gets very sick with chilteyer,
live with relatives in the country. Of those whaystd in ~ headache, vomiting, delirium and other unlovely pym
Petrograd (because they had nowhere to go), over toms. Untreated, the disease is 50 to 90 percdat, fa

40,000 died the following October when winter seti  death occurring within a week of the first symptoms
Overall, the population of the city fell from 2.5lion The only good thing about it is that the person iias
to 300,000. been bitten by the flea will probably not infectyane
What would you do if the cupboards were bare, the else, unless all are sharing fleas and lice.
stores were empty, and there was a long winterdthea Unfortunately, about 5 percent of the sufferers
develop lesions in their lungs, and soon they begin
Epidemic Disease cough plague germs into the air. Anyone who inhales

Disease is another old enemy of our species and hasthese germs is virtually doomed. The new victimmsoo

3 ITS ADISASTER



begins to cough, too, and the plague can then dprea condition stabilized. Untreated victims all died.

from person to person like wildfire. Without immatk It's frightening to think that new deadly diseases
treatment with antibiotics, a victim of airborneagle can arise for which medical science has no treatmen
has only one to five days to live. It is alwaysafat but to me the really chilling part of this storytisat a

Could an epidemic of plague get started in the patient sick with an unknown and extremely dangerou
United States in this antiseptic age? It would bet  disease was casually put on board a jet flight &ill
surprising to hear that five people had died ofsthi tourists, who were all exposed and who subsequently
disease in far-away Madagascar in June, 1976. After  scattered all over the country. During the outbredk
those primitive tropical republics don't have thedical the disease in Nigeria, missionaries, Peace Coeps p
facilities we do, and their grasp of sanitationalsost sonnel, and tourists were traveling in and outhef area
nonexistent. It's more disturbing to realize thatthe constantly. Lassa fever didn't turn out to be malii
same month a twenty-two year old woman was diag-infectious, since the viral particles had to bespdsfrom
nosed as a plague victim in Colorado, and a twgéar one person to another through body fluids suchl@sdb
old boy developed the disease in New Mexftdhat or urine, but occasional patients who project viagen
spring saw our worst series of bubonic plague cases drops of mucus during coughing are not unknown.
recent years, with eleven victims and two deathsa&b  Except for the comparative rarity of these infegsio
over six western states. In 1976, there were d tita cases, Lassa fever might have provided us witlssole
sixteen plague cases in the United States, follobwed in epidemic disease which we would have remembered
fifteen cases in 1977. One episode involved theldgv for a long time."
ment of plague pneumonia (the contagious form) in The danger has not passed, however. In March of
three widely separated victims, in California, Nblex- 1976, another Lassa fever victim passed througheBul
ico, and Arizona. Only one of them recovered. Fortu airport in Washington, DC, exposing 300 fellow trav
nately, these patients lived in areas of low pojta  elers who rode the same jumbo jet across the Atlént
density where the spread of the disease could lbedha Public health officials scattered to seventeenestdb
easily. Under the circumstances, though, one d¢eaifi locate and examine these potential victims. Alinagd
but wonder how long it will be before an illegaieal out to be well. In August, yet another case appkates
with a fleabite sneaks into the barrios of Los Arge time in Toronto, where health authorities close@ th
and then refuses to see a doctor when the cougimdg hospital and quarantined it until they could beestirat
fever set in. He'll cough, his friends will cougtheir the patient was no longer contagious. Eleven people
friends will cough.... It would not take much tadtan were found who had been in contact with this patien
epidemic, and even a few cases could cause a seriotand some of them were discovered just as they were
panic. The Black Death is more than a diseases & i beginning to get sick. The pattern was repeatelllay
legend. People run from it in terror, and in sondoi of 1977, when an English air traveler came dowrhwit
spread the disease wherever they go. the disease shortly after returning to London from

You have probably heard of plague, but what Africa. Again the search for fellow air travelersasv
about Lassa fever? This was a completely new ancundertaken, made more difficult this time by thetfa
unknown disease that first appeared in Nigeria9691  that they had scattered to various countries, nst o
and which eventually killed over two-thirds of theo- different portions of one country. The dimensiomtth
ple who caught it. The first known case was a rorssiy modern air travel adds to epidemic disease is ¢hat
nurse who died within ten days of getting sick. Tiest serious outbreak in one country can spread all tiver
case was a second nurse who had cared for theofiest  world in days or weeks. It's a very alarming thaugh
during her illness. Then another nurse died, then There is a serious danger of the United States
members of the hospital staff, then the doctorenth suffering an epidemic of a more familiar diseasmeo
visitors. A victim was flown from Nigeria to New Yk time soon. Public health officials report that le¢han
so the disease could be studied and identifiedn $@0 two-thirds of today's school children have been imm
scientists at the Yale arbovirus research laboyatmre ized against the common childhood diseases of polio
sick. One of these workers had not been exposedeto  diphtheria, measles, pertussus, and mumps. Young pa
disease specimens at all. When he died, all work wa ents, and to some extent young doctors, have rssar
stopped at once. The disease was too dangerous 1a polio epidemic and tend to think that such dissase
study. things of the past. Epidemics aren't things of plast.

The one-third of the patients who survived did so We only have to wait long enough to see all thdfesu
only with the help of elaborate modern medical supp ing take place agaif.
devices. They recovered only slowly, suffering from
nerve damage and extreme debilitation. The firstisu Would you know what to do if a life-threatening
vor lost twenty-eight pounds in three weeks befae disease spread into your community?
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Natural Catastrophes

property. The tornadoes of the Midwestern statésaki

Mother Nature occasionally produces phenomena average of 100 people each year, striking with liewe-

which put us at a temporary disadvantage by inpérru
ing utilities and medical services, and by hindgrin
transportation. From time to time citizens of quiet
comfortable communities find themselves thrown on
their own resources for a matter of days or weeaerb
life returns to normal patterns. These traumas oib n
normally threaten civilizations, but they do thesat
lives. And they seem to happen all the time.

| had an experience recently which illustrates the
power of winter storms and blizzards. As part of a
business trip to Washington, DC, | had a brief \&yan
New York. | was sitting in Kennedy InternationalrAi
port on a Thursday night waiting for my flight whén
began to snow outside; in the space of an houytatin
inches of snow accumulated. Two hours later, when t
plane was scheduled to leave, there was over aofoot
show on the ground and it was still coming dowrrty=o
mile-per-hour winds were preventing the ground iserv
crews from clearing the runways and de-icing tlzngs.
Naturally the airport had to be closed.

| spent two full days sitting in that terminal besa
the storm didn't let up. The snow became so despitth
was impossible to leave by any means. No busesiost
were running, and the few taxis willing to bravee th
six-foot drifts were charging hundreds of dollacs &
ride into the city. Although the airline provided with
meal tickets to the cafeteria in the building, theee or
four hundred of us trapped in the terminal had hift s
for ourselves when it came to anything else. ledlkhe

ble frequency from Colorado to Carolina, and frdma t
Gulf Coast well past the Canadian border. Throughou
this region an average-sized county (about fiftyemi
square) receives a tornado every year or two, and i
central Oklahoma this average rises as high a® .3 t
twisters each year. (See figure 11 for an illugiratof
tornado frequency in the United States.) Occasipnal
flurries of tornadoes strike the Midwest with deteding
results. The estimated 100 tornadoes that sweptidgir
Georgia, Alabama, North Carolina, Tennessee, Virgi-
nia, West Virginia, Kentucky, Ohio, Indiana, Illiisp
Michigan and Ontario during eight hours on the high
April 2, 1974, represent one of the worst of thdsas-
ters. These tornadoes killed 324 people and severel
damaged scores of communities, leaving thousands of
people homeless. Xenia, Ohio, a town of 25,000, ks
particularly hard, with half of its homes destroyéar-
tunately, there had been sufficient warning for the
inhabitants to take shelter in basements, and @&0ly
were killed.

A similar rash of tornadoes occurred on April 11,
1965, when forty-seven funnels killed a total of725
people in Indiana, Ohio, Michigan, Wisconsin, atid |
nois. The greatest single disaster caused by adorn
was the result of a single twister that ravagedsblisi,
lllinois, and Indiana in 1925. It took 689 livesn&e that
time, there have been eleven tornadoes which havle e
taken over 100 lives; six killed more than 200. édlused
massive destruction of homes, utilities, and comoan

gate agents into raiding the parked airplanes for tions!®

blankets and pillows after seeing too many colddcan
lying huddled together on plastic airport furnitmeon
ice-cold marble floors. The experience gave met aflo
time to think about survival preparation duringgler
scale emergencies. Fortunately the delay was onty-f
eight hours, because | had developed two large sk
infections that almost covered my shins, and thesie
no way for me to get to a doctor until the snow bhadn

Hurricanes are another natural disaster to which
millions of Americans are subject each year. The fr
quency of hurricanes varies, but on the average one
passes over some section of the United States geary
Between 1900 and 1969, these storms killed a tftal
12,000 Americans—about 174 per year. Hurricanes
bring with them winds as high as 200 miles per hour
torrential rains, high tides and heavy seas, and ca

cleared away. It made me wonder what | would have threaten life and property over areas hundreds iEsm

done if there had been no doctor to turn to at all.

Later, | went over the newspaper accounts of the

storm and learned that the snowfall had been theihe
est in nine years and had caused the collapsernémnu

wide.

One of the worst hurricanes of recent years was
hurricane Camille of 1969. Camille came in from the
Carribean over the Mississippi coast towns of GRdft,

ous roofs, including a supermarket and a 3,500-seaBiloxi, Bay St. Louis, and Pass Christian; theser®s
auditorium. Some neighborhoods were still snowbound were subjected to winds in excess of 205 mileshperr.

the following Monday. One hospital ran out of supgl

Every house suffered damage, and in Bay St. Loais h

and food as early as Sunday morning, only threes day the main business section of town simply disapmkare

after the trucks stopped running. Hospital staff
members hiked through the drifts to purchase fawd f

into the sea. One hundred thousand people wereuevac
ated from the coastal area of Mississippi and lianes

the patients. They said people gave them odd looksbut the storm soon raged inland up the Mississippi

when they bought grocery baskets full of breadug-s
pose they did?
Summer storms, too, can threaten human life and

valley into unprepared states. Within twenty-four
hours, it had turned to the east. Three days difter
crossing the coast, Camille passed over Virginé@ut
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into the Atlantic. In its wake were hundreds of diemd

hundreds of thousands left without homes. As a last
gesture, Camille dumped ten inches of rain on Rich-

mond, Virginia in one cloudburst, drowning at le@st
people (111 were missing).

Flash floods, of course, do not require hurricanes
order to take place. Small flash floods are realljte

expensive houses on chaparral-covered hills.

Having conducted field research on fire history in
chaparral, | once made myself unpopular while wigit
friends by saying that | wouldn't want to live whdhey
did, in spite of the beautiful view from their bhys
hillside lot. A few months later the Santa Barbfra of
June, 1977 destroyed their house along with 186rsth

common, so much so that we tend to ignore them.They had seen the fire coming but had barely had to

Larger floods occur more rarely, and we ignore theem
successfully that many people living in the pattlodd-
waters don't even realize it.

pack their most valued possessions into the caorbef
the flames got too close. Then they couldn't find tar
keys. There was no time to search. They got awaly wi

For instance, there was a time during this century their lives and were pleased to have saved thathmuc
when most of the Los Angeles basin was under water They were fortunate that there was a road leadinaya

Between February 18 and 24, 1914, over ninetedmesc
of rain fell in the San Gabriel mountains north Lafs
Angeles, and since the ground was already satutated
previous rain storms, the entire deluge ran ofb itite
Los Angeles and San Gabriel rivers. These rivezsday
most of the year, but that February they suddeslyah
to flow with a volume equivalent to the Coloradov&i
at full flood. Other canyon streams contributed @dtn
as much water. On the 19th, the streets of Los ksge
were beneath two feet of water and the city haad loeg
off from outside aid. On the 20th, hundreds of acvé

Orange County were under water, and Long Beach hacTambora,

from the fire; in many rural residential areas toads
lead up the canyons and stop in a dead end. Wliea a
comes up the canyon there is no place t&go.

The subject of wildfire leads naturally to a rethte
topic—that of volcanic eruptions. You probably don'
think you are in any danger from a volcano, ancess|
you live in Alaska, Washington, Oregon, Califorroa
Hawaii, you are right. Unfortunately, a large vaita
eruption can have effects on the weather that rmglet
day make us all feel a little insecure. Major vaolca
eruptions such as that of Krakatoa, Java in 1883]to
Indonesia in 1815 can inject incredible

become an island. The entire area between the rgrese amounts of dust into the atmosphere, reducing the

civic center and San Pedro harbor was submergdd-: Te
graph lines were washed out, as well as bridgex]s;o
public utilities, and countless orange groves. &d3ur-
bara was cut off and isolated. Flood waters inrttoein-
tains destroyed so many bridges that passengerstrai

amount of sunlight reaching the earth's surfaceaby
much as 20 percent. The effect lasts only one teeth
years, but in the meantime a world-wide drop ingem
ature can take place. The Mt. Tambora eruption grulv
ized six cubic miles of rock and injected the rémgl

became trapped on mountain grades, unable to aglvancdust high into the atmosphere. It produced actaal-f

or retreat because of washed out trdéks.

The actual toll in lives after the waters recedesw
fairly small, due mainly to the fact that most dfet
inundated area was devoted to citrus farming. thsa
flood were to take place today, the price wouldnhech
higher because those former orchards are now almega
polis of suburban housing tracts. Virtually nonetlvdése
people know about the 1914 flood. The fact thaif@al
nia's prolonged drought has at last ended in thiéval
ent of two years' worth of rain in the space ofeéhr
months underlines the ever-present possibility akea
currence. Even the best flood-control efforts somet

ines in Europe and North America by causing repmkate
blizzards and hard frosts throughout the summer of
1816. Crops were very scarce that year. Four gijrhlat
smaller, eruptions have taken place within the last
century™®

Of course, if you do happen to live near an active
volcano, you are certainly aware of the problemss it
capable of presenting to you: molten lava, heaigsra
volcanic ash which can pile up and turn to thickdmu
when the rain hits it, the rock "bombs" which faiit of
the air, the poisonous and sometimes superheat®t,ga
and, lastly, the earthquakes which accompany vaican

succumb to floods so bad they only occur once in a activity. | visited Hawaiian Volcanoes National Ran

century.

Since we're discussing the perils of life in southe
California, it's appropriate at this point to shié the
subject of wildfire. Forest fires and grass fireen doe

1971 a few days after an eruption and walked aramd

a still-hot lava flow that had cut off the islandizain
coastal highway, forming an absolutely impassable
roadblock. It was very impressive. The barrier was

natural disasters anywhere in the country, but the hot to bulldoze or blast, too insecure to build omd

explosive vegetation of the California foothills partic-

over, and too big to go around. Islanders were yuck

ularly dangerous. The chaparral brushlands aretplanthey had another highway paralleling the coast\a fe
communities that seem to actually encourage hokicau miles inland. On another occasion, | visited thimsuwf

fires. Naturally, thousands of Californians havdtbu
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millions of tons of volcanic ash until its excawatiby or three weeks without utilities, food, medical gebr
modern archaeologists. The ruins were dominated bytransportation? Would you be able to leave your éiom

nearby Mt. Vesuvius. If you really want a survivéght- on a moment's notice to flee a fire, hurricanepdloor
mare, getting caught in a volcanic eruption is ohthe tornado, and then live on your own resources fosda
worst?° weeks, perhaps using only what you were able te tak

What about earthquakes? It is commonly thought with you? These possibilities are not just bad drea
that if you don't live on the west coast you arettyrsafe They can happen to anyone, at any time, anywhere.
from earthquakes. It is true that (as of March 1976) They could happen to you.
the United States Geological Survey has officialbyi-

fied the governor of California that a major eatthke Religious Catastrophe
equivalent to the San Francisco quake of 1906 is A large number of survivalists, perhaps the major-
expected to hit southern California sometime witthie ity, have become interested in emergency prepassdne

next few years. Earthquake prediction has reached t for religious reasons. The most obvious exampléés
point where geologists can predict a tremor, buno& Mormons, among whom many thousands of families

yet define the exact time when it will strike. Rethg, an now each have a year's supply of food stored away.
earthquake in China was successfully predicted to Church leaders have adopted crisis preparationnas a
within twelve hours, but in the United States thdity official policy, even to the extent of using churthhds
to make such predictions is not that advarfce@We to build granaries large enough to feed one-thirdhe
aren't world leaders in everything.) membership through a full year of famine. Theirsmrg

The fact remains that most of the United States is as explained to me by a friend who is a Mormon dyish
earthquake country, and only about 10 percent afams  is simply that there seems to be a time of hardahip
rest easy that we are safe from this source ofoteou  every life and it is sensible to prepare for it. é\iake
People outside of the areas of high seismic agtiaie care of our own," he explained.
really in the most danger, because their localding A second group of survivalists with a religious
codes are not designed to produce quake-resistaist h  motivation is Jim McKeever's branch of "born again”
ing. As an example of a Midwestern earthquake, con-Christians. McKeever is one of the pillars of tletreat
sider the 1811 tremor near New Madrid, Missouri, movement who has successfully combined a knowledge
which was so violent that it caused 200 squaresmife  of economics with "the Word of God." If you wantgee

forest to sink below the level of the MississippvéR, a carefully argued religious rationale for joinirtbe
forming extensive lakes such as Reelfoot Lake in survivalists, read McKeever's Christians Wil Go
northwestern Tennessee. On the east coast therthevas through the Tribulation . . . And How to Prepare fo
quake which destroyed Charleston, South Carolina inlt.?* The basic theme is that the Scriptures warn of a
1886. It was felt in every state east of the MEpisi. catastrophic period of tribulation involving famine
Earthquakes in coastal areas sometimes generatearthquakes, economic collapse, and possibly nuclea
tsunamis, the seismic sea waves mistakenly catiddl”  war, and that this time is near. The book alsosste

waves." Unless you live on the coast of a largeybufd preparation and gives particularly good advice on
water, you don't need to worry about them. Butafiy = monetary collapse and earthquake preparedness. Even
do live in such an area, tsunamis are worth conisige if you aren't religious, the practical advice pamd in
The Hawaiian Islands, for instance, have beenyhihb this book is very worthwhile.
giant waves thirty times—since they were first disc Actually the "religious catastrophe" | referredito
ered by Captain Cook in 1778. Following the Unimak, the heading for this section is not a supernatevaint,
Alaska earthquake of 1946, seismic sea waves aossebut is rather a sociological one. Looking back twe t
2,240 miles of ocean to Hawaii in just four andaf h  fundamentalists' attempt to dominate the government
hours. The waves rose to crests as high as S4vfest (remember prohibition) and their attempt to subfjaga
they reached Hawaiian beacl&sThe largest tsunami the sciences (the Scopes monkey trial), | get uegom-
known all but destroyed the Minoan civilization time fortable at the thought of an extreme religiousugro
Mediterranean in 1470 BC, crashing into port citssa gaining political power. This could easily happenthe
wall of water 165 feet high. Archeologists haveabst aftermath of a national disaster such as a nuckear
lished the size of the wave from the distributioh o Religious intolerance has been a leading feature of
buried wreckage on the old city sités. human history, and zealots have a tendency to bg ve
Natural catastrophes are a pervasive and continuacasual with the lives, rights, and property of Uidwers.
worry to emergency planners because these crises ca Some people prepare for disaster because of the
strike anywhere, at any time of the year, and careh fears shared by their religious group. Others mepa
results which vary from minor inconvenience to majo because they fear religious groups. Do you falb int
disaster. Would your family be prepared to surtive either category?
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Depletion of Natural Resources
As an ecologist, | have a great respect for the obl

eventually led to the beginning of the industrievalu-
tion. The transition was completed without any @esi

natural resources—their conservation has been a cordifficulties by a natural evolution of technology eet

cern of biologists for many years. The recent soaer
the "energy crisis" has brought this subject inte t
open, and many people feel that we are on thehblas

the demands of socief§.
The danger of our energy crisis is that during the
period when we are in transition from oil to sontbeo

of imminent disaster. Others are convinced that theenergy source, there could be some difficult tintesr

whole crisis is a con game staged by the oil conegsao
raise prices. Both could be right.

The underlying fact is that the depletion of naltura
resources is a proven civilization-killer. We tetal
forget that ours is not the first major civilizaticdo
flourish on the earth; most people have never éxamd
of all the minor civilizations that have existechéBe last
were mainly agricultural civilizations which toppleo
disaster when poor farming practices finally degb
the fertile farm lands which fed the cities.

agriculture requires not only gasoline to run tloglip-
ment, but oil-based fertilizers and insecticideswesl.
Without them, even for one year, we could not feed
ourselves. Depending on how wisely the changeaver t
new energy sources is handled, the transformatoidc
be either simple and painless or a series of emeige
Time will tell.

Man-made Catastrophes
Human beings, in their impetuous need to build

Take Iraqg, for example, an area which today sup-bigger and better things, have managed to cregtgebi

ports barely one-quarter of the population whichat

and better kinds of disasters as time has gongVeystill

4,000 years ago. The area depended on an elaboracan't match the sheer massiveness of a hurricane or

irrigation system which was continually being chdke
with silt, the product of runaway erosion in thearigy
highlands. When foreign armies conquered the anea a

earthquake, but in our own small way we have mahage
to utterly destroy a city or two and hundreds ofam
towns over the years. The greatest tragedy isntizaty

freed the slaves, who kept the canals clear, faymin of these occurrences could have been avoided og+ec

became impossible and the civilization collapsedirA-
ilar process of resource depletion occurred in &yri
Lebanon, Israel, Tunisia, Algeria, Spain, ltalycii
Yugoslavia, Greece, Crete, and Turkey, all of whiokw
support less than half of the population they dmaé®

nized in time for early evacuation. Too often thagt
happened, and days later, while searching throhgh t
wreckage, people asked one another how it waslpessi

The San Francisco earthquake of 1906 is an exam-
ple of a disaster that was at least partly man-mgde

The primary fear we entertain today is that our some time prior to the event, the local fire chivefd

"slaves" (machines) may be about to run out of dfoo
(oil) and our intricate civilization will come spgating to
a stop. There are lots of arguments about thi$ witle
differences of opinion about when the oil will rout,
how fast we are using it up, and how much unknoivn o
remains hidden in the earth's crust. It really ddes
matter. No one argues that the oil will not, intfatin
out sooner or later. It will. Certainly no one disps
that the Arabs, who have the largest reservednetie
world, are capable of rationing our supply or ougtit
off if they like. They already have. And as for tHaited
States' policy of developing the north slope ofskiaas

insisted to the city council that San Francisco imasle-
quately protected against fire. For one thing, water
mains all crossed the San Andreas fault, and negipro
sion had been made for the possibility that theyldio
break in an earthquake and leave the city withcatew
His pleas fell on deaf ears, and in the hours ailg the
quake the city burned to the ground. A large comityun
of wooden houses without fire protection is judirae
bomb. The homes in the chaparral of California ifatib
this category.

The problem of unsafe dams has also come to the
public's attention several times over the last fears.

quickly as possible in order to become energy “self The concern began on February 18, 1972, when a-make

sufficient," that's like noticing that the gas tasknearly
empty and flooring the accelerator so you can ged t
service station before you run out. It's not vanas.

shift dam across Buffalo Creek, West Virginia over-
flowed and then failed, releasing a sixty-foot higall of
muddy water which partially (and in some cases,liyho

Ours is not the first energy crisis. There was adestroyed fourteen communities of coal miners. The

previous one in Britain in the sixteenth century.that

dam failure killed 60 people and left 5,000 homeldsist

time, wood was the main fuel for domestic and indus before the dam let go, a policeman tried to wam th

trial uses as well as the primary source of bugdin
material. By the seventeenth century, the Englishsts
had been depleted to the extent that a commonvjalse
that Judas could never have found a tree to hangdti

in Britain. Over the space of a century and a raHhift
from wood to coal gradually took place, an evenicivh
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residents in the valley below, but few of themdistd.
Those who left for high ground immediately werdl sti
alive the next day even though their houses anohigel
ings were completely swept away. It turned out that
"dam" had really been an overgrown pile of coalingn
waste that had just happened to block the stream an



form a lake. The danger of flood was recognizedhay people were killed and scores injured when thetilela

locals, but no steps had been taken to preverdaesteir. gases ignited and the tanker exploded. Shortlyr-afte
They knew it had to be dangerous because the same d ward, a second train derailed, this time near Ysung
had burst once before in 1966. town, Florida. The derailment was caused by saleotag

In June of the same year, a second dam gave way (somebody removed a rail) and resulted in the neptdi
This one was in Rapid City, North Dakota, whereyea  a tank car full of chlorine, the gas used in Woldr | as
rains and flooding were suddenly compounded by an a chemical weapon. The cloud of green gas drifiet a
earthen dam which failed and sent a raging torrent nearby highway, where motorists driving into it atis
through the center of town. The flood left 155 de&@D vered that not only was it impossible to breaths, that
missing, and 5,000 homeless, in spite of the fhat t  their car motors stopped dead. Eight people diet&h
radio warnings had been given predicting that themd  were hospitalized. The saboteur was one of theatasu
would not hold for long. ties. Within a week there was another derailmemt t

The result of these two incidents was the enactmentone purely by accident in Cades, Tennessee. This it
of the federal Dam Safety Act of 1972, which predd was a car full of sodium hydroxide which leakedcfog
that the Corps of Engineers would begin a routamges the evacuation of 150 nearby residéfits.
of inspections of the nation's 28,000 unregulatathsl The rapid succession of these accidents brought
to prevent a recurrence of the 1972 disasters. vA fe them to national attention for a few days, aftericlh
dams were specifically exempted from inspectiomhsu they faded from the news again. Since there had bee
as the 500 dams operated by the Bureau of Reclamati two similar incidents within a few miles of my horoeer
The Bureau had its own inspection program, andether the last few years, | became interested in just béten
was no need to duplicate the effort. these train wrecks and chemical spills actuallyuocc

It was about this time that plans were being made The facts are enough to make anyone who lives aear
for the construction of a large Bureau of Reclaomati railroad track nervous.

dam in Rexburg, Idaho. In spite of opposition byien For starters, in 1977 there were 7,858 train derail
ronmentalists and hazard geologists, who said #/@ d ments in the United States, an average of 157 taég. s
was being built on a fault and would therefore hsate, Relatively few of these involved dangerous chemsical

construction went ahead and the Teton Dam was com-but the list of serious incidents is still pretyng. In
pleted in early 1976. In June, as the dam wasdilfor January, 1,000 Dover, New Hampshire residents fled
the first time, a small leak developed under theebaf from an overturned propane car. Three hundred peopl
the dam. Soon a section of the dam gave way, aad th were evacuated from their homes in Hanover, Ohio,
pent-up waters raced down the valley, eventuallysea following the derailment and explosion of a carl fof
ing eleven deaths and forcing 30,000 people irutiper vinyl chloride. In February, two square miles ofll@s,
Snake River valley to run for their lives. The sedpsent Texas were evacuated following the explosion oéehr
inquiry showed that the Bureau had not heeded thepropane tankers. Another propane car derailment and
warnings of outside geologists in the selectionthe explosion happened in March, in Wenden, Arizona. A
dam site, and that there was "human error” invoived small area in Delphi, Indiana was cleared whenaan tr
the construction of the dam itself. Of course, tl@n carrying high explosives hit a truck at a crossamy
had been inspected and declared safe—another erro derailed. At Inverness, Florida, a derailment sgill
As a Bureau project, the Teton Dam had not been10,000 gallons of acid. In June, a collision of ttkains
covered by the Dam Safety Act, but following itdufee, in Neelyville, Missouri forced 400 people to flechile
someone checked up on the 28,000 dams that werithe resulting fire neared an explosive vinyl chlericar.
covered to see how many of them had been inspectetOn June 27, a derailment in Metuchen, New Jersey
since the law was passed in 1972. Z&ro. damaged three cars laden with liquified chlorins, daut

As this chapter was being written, a source of there was no evacuation because nobody knew what wa
danger to the average American was brought to myin the cars. In August, 2,000 people in Novi, Mgdm
attention which | had not seriously considered teeftn were removed from the vicinity of a ruptured tardr c
February of 1978, three train wrecks in the sowghea carrying paradichlorobenzene, an insecticide. Ip-Se
portion of the country centered public and Congres-tember, part of Watseka, lllinois was evacuatedradin
sional attention on the transportation of hazardousautomobile collided with two trains and caused the
chemicals by rail. One freight train derailed near leakage of toxic and explosive chemicals. Blooming-
Waverly, Tennessee because a handbrake had accide dale, Indiana was the scene of a derailment in ligcto
tally been left on. The train included two tank caf which ruptured a propane car. In November, 5,000 pe
liguid propane gas, a highly explosive fuel. While ple left their homes in Pensacola, Florida afteieeailed
attempting to empty one of the damaged cars, eleven tanker released ammonia gas. In Maryland, 400 peopl
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fled the vicinity of a train fire in which an ammiarcar uranium fire, spewing radioactive gases and dust fo
was threatened. Thirty-six were subsequently tcbéde more than 300 miles across the English countryside.
chlorine poisoning from the same fire. In Nebraskal Chalk River suffered another accident in May, 1958,
residents of Battle Creek fled when a propane tanke when a fuel rod in the NRU reactor melted and caugh
derailed and began to leak. Two hundred peoplewevac fire. In 1961, another accident occurred at IdaladisF
ated an area in West Philadelphia, Pennsylvaniavel when an SL-1 reactor exploded, killing three wosker
ing a derailment. The last entry for the vyear, and releasing radioactive materials into the emviro
immediately preceding the famous February accidenttment. Then there was the Fermi reactor near Detroit
of 1978, occurred in Goldonna, Louisiana, where awhich suffered a partial meltdown in October of 296
truck-train collision caused an explosion and finat an accident which came under control just befofe of
destroyed one-third of the town and involved severa cials were about to give the order to evacuateitye”
tank cars of propane and chlorine ghs. No discussion of man-made disasters would be
| don't know about you, but after reading about complete without mentioning the dioxin accident at
these accidents (and hundreds of others that did ncSeveso, Italy, in July of 1978.This town of 17,000
release chemicals) my confidence in the nationls ra people contained a chemical plant where trichloro-
roads is shaken. The two accidents that happenad ne phenol (TCP) was manufactured. (TCP is used to make
my home involved a derailed chlorine car and a boxc hexachlorophene for surgical soap.) The disastgarbe
full of highly toxic nuclear wastes which caughtfie. | when a vat of TCP accidentally overheated and purst
think about them every time | see a train go by. releasing a huge cloud of chemicals which spreaat ov
There are many other types of man-made disastersthe town. It seemed to be a minor inconveniendesit
but one of the most alarming possibilities is adkif ~ because although TCP is irritating to the skinisit't
disaster that so far has happened only once. il tefine  really dangerous. Unfortunately, overheated TCP
accidental large-scale release of radioactive nad¢er changes into dioxin, one of the most poisonous ¢hem
into the air. Many people fear this will happen atey cals known. People soon became sick. Livestocls, pet
following an accident or sabotage at a nuclear powe and wildlife died in their tracks. Large sectionistie
plant. If you have been sitting back and comfostabl town had to be evacuated, barricaded, and guargled b
assuming that such things cannot happen (as therpow troops to keep people out of the danger zone. Q&0
companies assure us), you are in for a rude shockpeople received continuing medical attention, and
Several of them, in fact. 50,000 animals within the danger zone were sysiemat
There is adequate evidence now to support thecally killed to keep them from spreading the poisbhe
story that in 1958 a Soviet nuclear waste storaggitfy crowning blow came when it was discovered thateligr
in the Ural mountains accidentally exploded "like a no known way to decontaminate the town. Dioxinds n
violent volcano." Tons of highly radioactive nualea water soluble, so rain does not touch it. And ndirary
wastes were injected into the air and carried nrailgs fire is hot enough to destroy it. Burning the boigh
across the Russian landscape, resulting in theéhsledit  would just put the poison into the air again. Dioi§ So
several hundred farmers and the permanent evaouaticstable that it is not expected to degrade withiruenan
of thousands of others. At least two Soviet sc#sitvho  lifetime. The inhabitants have been permanently
later emigrated to the free world support this \stand relocated.
there is ample evidence within Soviet scientifip@s A major accident will probably never happen, they
that the release was both massive and widesprea&l. O say—but the little ones seem to me to have happalhed
of the scientists, who passed through the are®@60,1 too often. The nuclear accidents, poisonous chdmica
described it as "an empty land ... no villagestowns, spills from trains, dam disasters, and the gerack of
only chimneys of destroyed homes, no cultivatetti$ie  foresight shown in hazardous human activities lsring
or pastures, no herds, no people—nothifig.” the potential for man-made calamity to a high plane
Could a nuclear reactor accident happen in thethe list of dangers which threaten the averageopers
United States? The recent series of incidentseaT tiree Which of them are you subject to?
Mile Island nuclear reactor plant in Harrisburg,nRe
sylvania has shaken many people's confidence. fisd i  Political Disruption
a little disturbing to reflect on the reactors thatve As American citizens we tend to take for granted
already had accidents. There was the NRX reactor athe idea that we have certain basic freedoms which
Chalk River, Canada, which melted down, releasingcannot be taken from us, and that the governmest ha
radioactive steam into the air in 1952. Then thees  certain basic obligations which it cannot refusecaory
the EBR-1 which melted and leaked radioactive mate-out. In spite of a certain tendency toward retirprgsi-
rial at Idaho Falls in 1955. In October of 1957¢ th dents early (by vote or by bullet), our governmbas
Windscale reactor burst a fuel rod and developed a been pretty stable, and we expect it to stay tlagt Bo
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why is this section devoted to the dangers of joalit
disruption?

I include all kinds of politically inspired attacksh
our comfortable way of life (or on our lives) undéee
title of political disruption. This is a topic abowhich
people tend to worry too much, in my opinion, there
are certain definite possibilities of danger toilation
and to ourselves inherent both in big governments a
in small revolutionary groups.

A surprisingly large number of survivalists are €on
cerned about a dictatorship taking control in #osin-
try. It seems impossible for such a thing to happere,
but on second glance, perhaps there is considéiatie
for thought in this idea. Historically, democraciesve
tended to degenerate into dictatorships in timewanf
or internal turmoil. The dictator does not riseptmver
in a bloody coup, but is elected to the office lmpplar
acclaim. He holds out the promise of solving thiéons
problems through firm policies and a restoratiotiladv
and order." A democracy has no defense againgtta-di
tor who is placed in office by the people.

In this regard, the content of Executive Order
11490 (October 20, 1969) often comes under disoossi
This order provides for the necessary emergencyepow
and continuity of government in the event of a eacl
attack. Such a provision is sensible and justiéafilhe
cause for concern lies in the fact that the oradersdchot
explicitly state that it is intended for a nuclesar. It
says the President may invoke the emergency pdwers
"any national emergency type situation." Who degide
what constitutes a national emergency? The Pretsiden

Executive Order 11490 contains provisions for the
total control of the economy and the suppression o

many individual freedoms. It could be liberally ént
preted to allow all of the following policies to raple-
mented: registration and persecution of person
suspected of being enemy or subversive agentsiatont
or confiscation of firearms; arrest of any persoying

to enter or leave the country (remember the "iron ¢
tain"); elimination of free enterprise through awhtof
industrial "priorities," resource allotment and evaut-
right confiscation and nationalization of privateop-
erty; control of all communications systems, indhgp
radio, television, and telephone in the name ofidnal
security"; control of all forms of travel, includjrair and
highway travel; confiscation of privately owned i@d
equipment; censorship of internal mails; seizurdoof
eign ships in United States ports; control of teding

never happen, think back on the abuses of executive
power which accompanied the Watergate cover-up.
Then remember who signed Executive Order 11490.
Nixon.

The most likely kind of civil or political disturlmee
that the average person might encounter is a lscgke
riot such as those occurring in recent years inouar
cities and college campuses around the countryséhe
have usually been associated with racial troubles o
draft protest. The following titles are a collectiomf
headlines generated by one such disturbance.

Resistance to the
The Mob Increasing in Draft—Rioting and
Numbers Bloodshed
Encounters Between the  An Armory and a Hotel

Mob and the Military Destroyed
Large Numbers of Colored People

Rioters Killed Assaulted
Streets Barricaded, Orphan Asylum

Buildings Burned, Stores Ransacked and Burned
Sacked, and Private .
Mob Armed with

Dwellings Plundered X .
Another Day of Rioting gg‘zise_rs-rfr;g% Ft’r'](;k off

Continuation of Mob

Housetops
Rule The Contagion
Several Soldiers Killed Spreading . . .

and Wounded

Sounds familiar, doesn't it? Actually, these head-
lines were drawn from the New York Times, during th
period of July 13 through 17, 1863, more than 115

years ago. The lesson to be learned is that the aind

race riots are nothing new, and the fact that thaye
died down for now does not mean that we have deen t
last of them. Disorganized mob violence is a catami

‘which seems to lurk just beneath the surface inynwdn
our cities, and a hot summer night or a slump ia th
economy can be all it takes to set it off.

Organized violence against the government is quite
another matter. The ranks of political dissidentsl a

terrorists in the United States, although smale sur-

prisingly well-armed and pose a significant podibbf
danger to the average citizen. This is not judttriging
propaganda. The potential for large-scale revotuii®
not great, but it is there. When you consider that
between 1971 and 1974 over 6,900 combat rifleslahd
million rounds of ammunition were stolen from our

Army and National Guard armories, you begin to
wonder just who has them. It is probable that these
weapons were sold for profit to guerillas in otlceun-
tries, but since they have never been located gthes-
tion remains open.

A specialist in terrorism from the Arms Control
and Disarmament Agency recently told the New York
Times that even a small well-trained paramilitassce

policies of financial institutions; freezing of stoand
bond prices; and impressment of skilled labor into
national service. Some of these provisions arelespel
out exactly as | have indicated; others could bantay-
preted by a President determined to undermine tre C
stitution. Before you conclude that such a thingldo
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could sabotage the power supply of any large metrop
tan area and black out the city for extended period
time. A five-day blackout in New York, he predicted
would have very serious consequences:
Looters would run wild, fires starting at randomda
jittery National Guardsmen shooting into crowds of
panicked people.... Food and water would become
scarce, the sanitation system would collapse, lagd t
rats, which outnumber the people, would be close to
achieving a permanent victory.

Then there is the problem of home-made atomic
bombs. For a long time, scientists were dividedthomn
subject of whether or not it was possible to bkl
atom bomb with materials available to the public-tiun
a Princeton physics student designed one as hisrsen
thesis®* No one would officially admit that the design
would work, but he got an A grade. The student 'tlidn
even have to use classified information. Everythireg
needed was in the library. The only actual matenel
could not have obtained legally was the plutonium.

Where would a terrorist get weapons-grade pluto-
nium? Well, first of all there are "tens of tonsf' the
dangerous metal missing and unaccounted for in
government processing plants. Most of this is atmos
certainly stuck inside pipes, but if thirteen posind
(enough for a Hiroshima-size bomb) were missing, no
one would ever know.

Of course it wouldn't really be necessary to baild

revealed that the FBI had created over 500,008 bie
potential "security risks," and that the CIA hadenpd
a third of a million first-class letters in trackirdown
these domestic demonstrators in spite of the faadt o
communist link to the demonstrations was ever found
was particularly interested in the FBI's list of,@80
Americans who should be "rounded up" in case of
national emergency because they might cause trdtible
Terrorism is based on the idea that if the autissrit
can be forced to lose their nerve, they may takentso-
measures that will be unacceptable to private esitz
who then join the ranks of the revolutionaries.sTkind
of reaction does take place, as | can personatijfyte
During the Vietnam college campus demonstrations in
the spring of 1970, | was a struggling undergrael st
UCLA trying to pass some very difficult classescalcu-
lus, physics, chemistry, and biology. Neither mgrds
nor | had any time for what we regarded as harmless
fun-and-games on the lawn, where some scruffy diber
arts students assembled each day to march arouhd an
wave signs. Then one day | walked out of UCLA's 3.5
million volume research library into a scene rigt of
a nightmare. Police in body armor were chasing
unarmed students and beating them to the grourd wit
clubs when they caught them. A riot-control squad h
been loosed on campus, and, in a punitive dispfay o
force, they simply broke every head they could nedc
quickly returned to the library and stayed therél uhe

bomb when there are so many around to steal. At onebattle was over. After that, though, | had a lotrofible

point, the United States owned about 40,000 tdctica
nuclear weapons small enough to carry off in a car.
These were scattered in warehouses and on boagrsl shi
all over the world. Consider the inventory problelfn.
the military inventory is 99.9 percent efficient—an
unheard of level of reliability—that still leave®rty

bombs unaccounted for. Most of these are just mis-

placed, in the wrong room or on the wrong shelf, e
can't be certain that one or two aren't in irresua
hands.

controlling my attitude toward the police. It tockev-
eral years before | began to regard policemen aplpe
again. | am a basically conservative person, bet th
over-reaction and brutality | witnessed stronglyftsd
my approval toward the demonstrators. Imagine what
happened with the more liberal elements on campus.
The point is that the basic principle of terrorisvorks,
and it could have effects on our lives which wogédfar
beyond the bombing of a few buildings.

If it is the goal of terrorists to provoke excessiv

The CIA has been understandably concerned abouretaliation and police-state activities, then thaye

terrorist weapons, and although officials admitt tha
terrorist atom bomb is possible, they think an ckita

already beginning to succeed in the United States,
spite of the fact that next to nothing has happéeme.

using chemical, biological, or radiological weapons A recent Harris poll showed that 60 percent offatier-

would be more likely®> A radiological weapon is a
radioactive substance, such as plutonium, spraged i
the air as a mist. Anybody who breathes it dies of

icans feel terrorism is a major problem in this oy,
and 55 percent would favor the formation of a sqleci
police unit with powers to investigate, capture @xe-

radiation sickness a few weeks later. There is nocute suspected terrorist leaders and all membetiseaf

treatment.

| don't think that many of us are in any dangenfro
these possible attacks. The question which botierss
the over-reaction by the government which may fello
such an incident. We have already seen signs sfitthi
the over-reaction of United States intelligencenaggs
to the imagined "threat" of student dissidents e t
Vietham protests. A recent Senate ingastin
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groups without a trial’ With so little encouragement,
half of us would be willing to create a modern Aioan
Gestapo unit.

If you are still thinking "That kind of thing could
never happen here," think again. During World War |
over 100,000 innocent United States citizens were
herded into concentration camps without trial oe th
suspicion that they might be enemy agéhhe basis



for the suspicion was that these Americans hadn@xie
faces. The camps were in California. Their inalldaa
rights as American citizens were completely ignored
Your rights could be ignored just as easily if guditical
climate were right.

If the power in your city was shut off for several
days, could you do without it? Could you survive th
resulting riots? Would you vote for a proponentlafv
and order?" How do you feel about imprisonment or
execution without trial? How about Executive Order
114907 The potential for political disruption iretbni-
ted States is real, and although we may hope itnetl
occur, we cannot ignore the  possibility.
Economic Crisis

| think it is fair to say that if you were to makdist
of the top ten leading survivalists, as many aesev
would be former economists and investment counselor
The fear that the stock market will crash and tbene
omy will collapse is strong among these men, and co
sidering their credentials, the possibility of ecomc
chaos should be considered carefully.

| ought to mention, however, that my personal
attitude toward the field of economics is somewhat
unenlightened. | regard economics as an occuljiosli
complete with mystics, gurus, totems, taboos, audi-s
fices to the gods. | ran a private survey of a#tdh the
New York Times for the last two years and concluded
that economic predictions are usually wrong. Fostra
of economic collapse in survivalist literature @@m-
mon, and most are painfully overdue. The "crasi @f
used to be the "crash of '76," and before thatais whe
“"crash of '73." Someday the economic doomsayeils wil
be right, but few will know it in advance.

What could go wrong with the economy? The con-
cern here lies with problems relating to inflatiand
banking. We'll examine inflation first. Inflatiors ithe
gradual loss of value which happens to a natiom's c
rency when the government starts meeting its depts
printing paper money without having enough silver o
gold to back it up. The new money does legally ey
debt, but it has no value. The effect is to dilie value
of money already in circulation. As the processsgoe,
prices begin to rise to compensate for the faiale of
the money. This has been happening in our couptry f
many years.

Isn't a dollar still worth a dollar? Well, let'seseA
1979 one dollar bill is supposed to have the saaheevas
four 1979 quarters, which in turn ought to be edoal
four 1960 quarters. But it doesn't work that wdyydu
suspend your faith in the figure "$1.00," you sutge
realize that a 1979 dollar bill is not redeemalbledold
or silver. Its intrinsic value is about one-tenthaocent.
Even if you tried to redeem it for gold, you woutdget
much. The United States has only a few cents wafrth
gold in Fort Knox for every dollar in circulation.

The 1979 quarters are big copper pennies plated
except at the edge, where the copper shows through.
They have a real value of about six cents eackerims
of their metal—or about sixty times as much as litle
(The new 1979 "silver" dollars are the same sized—an
value—as these copper quarters.) A 1960 quartew; ho
ever, is made of silver and is now worth four tiniess
face value. That makes a 1960 quarter worth (imseof
intrinsic value) twenty 1979 quarters or 1,250 alallin
1979 bills. Is a dollar still worth a dollar?

Of course, if you go out to the store right now to
spend your one dollar bill, your four new quarteaad
your four old quarters, you will receive equal \alfor
them. Why? Because we still live under the conuanie
fiction that "a dollar is a dollar." But as inflati con-
tinues, our money will begin to lose its value marel
more quickly. There are many examples in history of
currency like ours which became worthless in thacep
of a few months as people lost faith in it.

The classic example of hyper-inflation, cited in
most economics textbooks, is that of Germany during
1923. Inflation was completely out of control dwethe
post-war government's attempts to spend all thespap
money it could print. (There wasn't much in theatary
following the German defeat in World War 1) The
German people were very alarmed about this infiatio
which was forcing prices to double every month dgri
the early part of the year. By the end of the ypaices
were doubling every week, and finally they began to
double every day. When the system finally collapskd
cost of living had risen to a point 700 million & the
pre-war level. Factories paid employees two or ehre
times a day so workers could hurry out to spendr the
wages before the bills lost too much value. Somm-co
panies paid their workers by giving them the meneha
dise they produced. The workers would then sperd th
evening trying to barter their goods for food. Feopn
fixed incomes or living on their savings were thtal
unable to obtain goods and services. Between Octobe
and December of 1923, there were over forty footsri
in major German cities. This pattern has been tepea
fifteen times in recorded history, and it has nebeen
successfully opposed. Some economists suspect that
there is no practical way to halt this inflationaspiral,
and that the United States dollar may soon go thg a¥
the mark. Time will tell.

The second area of weakness in the economy
involves the nation's banks. Banks operate under
another convenient fiction: the idea that depositcan
withdraw their money at any time. When depositosel|
faith in that idea, they rush to withdraw their regrand
the bank fails. How does this happen?

If you ignore the fancy economic terms and legal
restrictions, the operation of a bank is absurdypte.
Imagine this situation: you deposit a dollar in you
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savings account. The bank then lends your dollar to disaster. Nuclear war represents every danger to ma

another person, who opens an account and depbsits t
dollar back in the bank. Then the bank lends th&ado
to another person, who probably will also depolsé t
dollar back in the bank. Under Federal Reserve @oar
rules, United States banks can lend four diffeperdple

kind rolled up into one event.

Most of the people with whom | have discussed
nuclear war seem to think that they already undedst
everything about it. The general idea seems tohbhé t
one of these days some idiot will "push the buttant

the same dollar. Now you and four other people eachthe whole world will go up in radioactive smoke.téc

think you have a dollar in the bank, but thererisy@ne
dollar. What will the bank do if you all show up the
same time to withdrawn "your" dollar? One of yousge
paid, and other others go without—and the bank.fail

It gets worse. In the preceding situation, the bor-
rowers would eventually repay their loans, at laast
theory, and you would be the only person with ancla
on that much-used dollar you originally depositBdt
what if one of those borrowers defaults on the Polm
that case, you and the other three borrowers haea b
robbed. The dollar isn't there any more. If you toy
withdraw it, the bank may have to close its doors.

On a much grander scale, this is the position of ou
nation's largest banks. They have been lendingidl
of dollars to third world countries which have rptid

ally, most people's ignorance of the reality of leac
conflict is as great as their ignorance of thesfde of the
moon. They know it is there, and as far as they're
concerned that's enough to know about it.

The only question which people routinely ask me is,
exactly how likely is such a conflict? They seenh&wve
convinced themselves that the opportunities for a
nuclear war occur very rarely and can be safelprigd,
but they still want to hear words of assurance fiam
"expert." Unfortunately, this is one of those paredal
situations where the event is, oddly, both unlikehd
certain to happen sooner or later.

How likely is a full-scale nuclear war? Attempts
have been made in the past to assign a definiteapi
ity to it, but time has shown the prophets to hbeen

back the money. This has put the banks in a shakyembarrassingly wrong, and it is currently the uksmo
position. They have to make the loans look good, or policy of nuclear arms experts to avoid the questio

their depositors will panic. To avoid the imageirgol-
vency, therefore, the banks have lent additionaheyo
to the defaulting countries so they can at least tha
interest on the previous loans. That way the balukst
have to admit that the loans are bad. It looks good
paper, but it leaves the banks very vulnerableltss of
faith among their depositors. If one of the nagon'

Even so, if you can sit still for a little mathwbuld like
to illustrate something that is very disturbing abthe
"probability”" of nuclear war.

One facet of training to be a scientist is studytimg
art of statistical inference. Perhaps the mostrésting

thing this subject teaches one is what happensty v
small, insignificant probabilities when they areneo

biggest banks should suffer a rumor of approachingpounded year after year. For instance, | once sead

failure, the rumor could actually cause the failuMatu-
rally, when one bank fails, rumors start immediatel
about other banks. The outcome of this cycle vallldft
as an exercise for the reader's imagination.

estimate by a knowledgeable man who "guessed" that
the probability of having a nuclear war was onenclea

in fifty for any given year. One chance in fifty ares a 98
percent chance of not having a war during the yéan

If one of these calamities develops in the next few have to admit that this estimate sounds prettysteas

years, as many people expect, we might find oueselv
thrown on our own resources for a period of timegra
ing from a few weeks to several years. Maybe it 'tvget

ing. Of course thereat probability of war is unkmowt

changes every time a new world leader comes inteepo
or a new weapon is developed. The estimate of one

that bad. We could get lucky. Economic doomsayegs a chance out of fifty, however, will be sufficient tlhus-

usually wrong in the short term, but in the long they
will probably be right. If you suddenly find one ming
that your bank has failed, your business has c|omed|
your money is worthless, how will you feed your fif

Thermonuclear War
The last kind of disaster | am going to discussris
that has never taken place at all: a full-scalentiogu-

trate my point.

Starting in any particular year, and knowing that

there is a 98 percent chance of peace each yeat,isvh
the probability that peace will continue for fivears?

To find out, you change the 98 percent figure ® th

form 0.98, and multiply it by itself five times. Ehgives
you the probability that there will be peace in firet

year, and the second year, and the third year,tlaad
clear war. Of all the potential disasters imagierabl fourth year, and the fifth year. We write this 8s98Y,
nuclear war is both the greatest possible catdstropr which equals 0.90, or a 90 percent chance thaepeiic
nation could ever face and the most immediate andcontinue for five years from the starting date. Pineb-
continuous threat to each of our lives. | have dave ability of peace for any length of time can be coteg
nuclear war for the end of this chapter becausé suc in this manner.

war will produce its own version of every other diof Table 1 gives this probability for several warless
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periods of time. What this table shows is that even
though the probability of peace in any one year is
assumed to be very high, a person's chance oflteira
ripe old age without seeing a war are very smithdre

is only one chance in fifty of having a war duriagy
year, there is still a 78 percent probability (fahances
out of five) that there will be a war within theaspof an
average person's life.

N TABLE 1
Probability of Consecutive Years of Peace

YEARS PROBABILITY IN PERCENT
1 98
5 90
10 81
25 60
50 36
75 22
YEARS PROBABILITY IN PERCENT
1 98
5 90
10 8l
25 60
50 36
75 22

The exercise assumes that the probability of pma@£8 in any
particular year.

The false confidence inspired by a low probability
of disaster simply encourages us to allow the tisk
continue year after year. The end result of supbley
is inescapable. If we continue to give this calgmit
repeated opportunities to take place, eventuallyaa
will come. Under these circumstances, the advent of
nuclear war can be regarded as a certainty. Ogrlyldite
is unpredictable.

The fact that the date is "unpredictable” doesn't
mean that no one is trying to predict it, howewrE.
McMaster's Cycles of War: The Next Six Years is a
recent review of various war prediction schemesctvhi
raises some interesting possibilitest is thought pro-
voking to discover that several independent wadipre
tion methods seem to point to a major war in thdyea
1980s. These methods are based on cyclic develdapmen
which precede important wars and are drawn from our
nation's political, literary, and economic histoNone
of them are reliable enough to take seriouslytyives
one pause to find that predictors agree about olenp
tial danger of the next few years.

One factor which obviously influences the proba-
bility of nuclear war is the attitude and postufettee
"other side.” We can assume that the Soviets do not
want such a war, although they do seem to be well
prepared to meet it. The fact that the USSR devantes
entire branch of its armed services to civil deéeissonly
one indication. But the assumption that the Russian
don't want a nuclear war does not rule out theipitibs
that they would sternly back a nuclear bluff if the
thought they could get away with it. After all, wwave
humiliated them several times in the past in jushsa
manner. Revenge might be sweet for the Kremlin.

Could the Soviets win a showdown confrontation?
Table 2 shows a partial summary of United Statet an
Soviet military forces based on figures drawn frtime
popular press and government publications. The texac
number and precise definition of each kind of weapo
can be argued, of course, but the figures are tabgn
correct. In the last few years, the USSR has besd-b
ing up its military might while we have been retgi
ours. Through inaction, the United States has itsst
superior position in the balance of power, and ibmly a
matter of time before we see how the Soviets witll@it
their new advantage. We can rest assured, | thire,
they will exploit it.

How would a nuclear war get started? The popular
myth of the insane general with a finger on thaduis
pretty far from reality, but something like it dithppen
during the Nixon administration. The President, -har
ried by the Watergate investigation, remarked tmeso
members of Congress, "l can go into my office arudk p
up the telephone and in twenty-five minutes 70 ionill
people will be dead." This remark sparked a greaf df
concern and a special Congressional investigatia i
the mechanism of command and control over this €oun
try's nuclear weapons. Before the investigationldtou
convene, Defense Secretary Schlesinger quietly hadd
staff that any unusual orders from the White House
should not be honored until he had personally erachi
them. This was a prudent action under the circumsta
ces, since the Secretary was worried about a gessib
military coup, but it was also quite illegal. Thargdjer of
an insane President (the person occupying the most
stressful job in the world) cannot be dismis&&d.

At the international level, there are several wiays
which a nuclear war could start. Serious studehth®
subject can list over a dozen possibilitfés:

1 We might one day get a false alarm from our early
warning radar systems and launch a mistaken retalia
tion, forcing the Soviets to launch a real counter-
attack.

2. There is the "crazy general" or "crazy President"
possibility. Nuclear war might be ordered for no

rational reason.

3. True mechanical or human error might launch one
or more missiles.

4. A limited war might uncontrollably escalate. A
NATO-Soviet armed conflict in Europe, for example,
could spring up in which neutron weapons would be
used, then small tactical nukes, then larger ones,

then...

The rationality of irrationality might overwhelm

logic. What if the Soviets put on a big show, sayin
that if we don't back down they'll blow us up? They
might think that if they sound crazy enough, other

5.
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TABLE 2
US and Soviet Strategic Forces

WEAPON CATEGORY us USSR
Intercontinental ballistic missiles 1,054 1,450
Submarine-launched ballistic missiles 656 800+
Anti-missile missiles 0 65
) Old equipmer 350 8,000
Strategic bombers i ’
. New equipment 65 200
Interceptors (Anti-bomber) m 2600
Surface-to-air missiles (Anti-bomber) 0 12000
Tanks 10,000 50,000
Naval combat ships 170 250
SOURCE: Chiefly Bill Sweetman and Bill Gunston, &bh\Air Power (New York: Crescent Books,
1978).
countries would beg us to be reasonable and we' Experts seem to agree that for the time being, the
back down. What if we didn't? most likely form of nuclear war is a small one beétn

6. The Soviets have one of the most advanced civiwo minor powers. As proliferation continues, sreall
defense systems in the world, with massive relopati and smaller countries are developing their own aom
plans and widely dispersed industry. No matter hovweapons, and before long the world will certaingvé
well the system would really work, it's lots bettkan to deal with petty dictators lobbing radioactive teaa
anything we have. What if someone decides that therials at one another. It has even been suggest¢diich
can go through a nuclear war without suffering tocgovernments might try the ultimate in international
much damage? Tens of millions of Russians were lo:affrontery—using their crude bombs on major poviérs.
in the two world wars. The loss of the same numbe Most people could name the Cuban missile crisis of
in World War 1l might not seem too high a price to 1962 and the Arab-Israeli war of 1973 as two tinvasn
pay. the United States threatened to use its nucledtestr

7. One of the worst possibilities is that one sidd feiar ~ force against the Soviet Union, but few are awdrthe
that the other is about to attack and will try twst  total extent to which the rival powers constantly
first. The advantages of a first strike are so gteat  threaten one another through the time-honored igctiv
in a crisis it could well seem the best thing toiflo of "sabre-rattling.” In the period between 1946 and

other prospects look poor. 1975, the United States used its armed forcespolitl-
8. We might launch the missiles at the Soviets as paical purposes” (bluffing) a total of 215 times. Theviet
of a pact to aid an ally under attack, or vice &ers incidents during the same period numbered 115. This

9. A variety of crises, such as the election of ameaxe  averages out to about one incident per month duggyt
right-wing hawk to the Presidency might convince th years. Of course, most of these events were faimor,
Soviets to attack rather than wait for us to do so. such as the time a United States missile submapsitea

10. If one side gained a definite lead in the arms riice diplomatic visit to Turkey, incidentally demonstrag
might feel that it was time to launch a full-scateack  that there were United States subs within strikiaigge
before the other side could catch up. Such a situat of Moscow. Other incidents ranged in seriousnesmfr
may develop between 1982 and 1986, when theSoviet overflights of the West German border to Reel
Soviets will have the capability to destroy ourdan Army's sealing off Berlin. United States and Soviet
based missiles in a single strike. Our new MX nigssi Wwarships regularly harass one another at sea, with

system will not yet be completed. Soviet bombers circling over American aircraft ¢S,

11. An ambitious dictator with nuclear weapons might ~the bombers themselves closely escorted by United
start a war to further his own designs. (Remem- States fighters. The game of "chicken" even extands
ber Hitler?) undersea operations, where it has led to nineseutis

12. An ambitious third nation, such as China, might between United States submarines and Soviet naval
decide to launch simultaneous attacks on the Unite vVessels of various kinds.

States and the USSR, hoping that the two power In total, there have been nineteen incidents irckvhi
would retaliate against each other. The third matio the United States has deployed strategic nuclete st
could then rule over the rubble. forces in order to underline some message to th@So

13. A desperate third nation (as Israel could bewfére ~ Any of them might have been interpreted by the &svi
about to lose a final war with the Arabs) mightda& as a hostile move. In addition, there are people wh
nuclear attack on itself in order to draw us moremaintain that we have offered atomic weapons tesll
actively into the conflict. from time to time when they seemed to need them. Fo
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instance, there are authoritative reports that wieet natural foods but will not know how to do so. Riotil
offered nuclear weapons to France during its steugyg follow.
Viet Nam for use against the Communist Chinese anc Medical personnel, equipment, and supplies, which
the Viet Minh forces at Dienbienphu. Our fabled eom e found mainly in cities, will be in short suppajter
mitment never to use these weapons seems a fittind  the cities are attacked. Sanitation will fail in myzareas,
vincing sometimes’ _ contaminating the water and encouraging rats. Refug
Well, let's get on to the unpleasant part. What wil camps will be perfect breeding grounds for dangerou
happen to us if a full scale nuclear war somehoesd®t  giseases. Although many survivors will try to helpe
started in the next few years? another, many will band together to prey on oth&g.
During the initial bombing, our cities will be swep  far the easiest way to obtain food and supplieshin

by shock waves and winds that dwarf even those Pro-post-attack period will be to take them from theatwe
duced by hurricanes and tornadoes. Fallout wilfioen

people indoors much longer and more certainly than
any blizzard. Fires will burn unopposed througliesit
forests, and fields until nature extinguishes th&ime
erosion which will follow the fires, as well as thahich

will take place on temporarily abandoned farmlands,
may permanently degrade much of our agriculturakba
and contribute to widespread flooding.

Then there are the nightmares brought about by
nuclear war that exceed even nature's limits, sigcthe
destruction of the ozone layer of the atmosphere; p
ducing a drastic increase in ultraviolet light. Casians
will have to cover up when they go outside or sue
blistered sunburn in a few minutes. And then theme
the problems of genetic damage, cancer, and radiati

H 44
Famine will follow because the war will make gaso- sickness.
line, insecticide, and fertilizer unavailable tarfers. Pretty horrible, right? | tried to make it soundatth
Many fields, some with ripening crops, will be higgy ~ Way.
contaminated with fallout and will be unusable. The Believe it or not, even a nuclear war is survivable
nuclear explosions will inject as much dust inte #ir as ~ With an eye toward realistic preparation, you cae ®
a major volcanic explosion, cooling the earth ahnarts it that your family and a small group of friendsllviie

ening our growing seasons. Transportation facdlitie able to live through the holocaust and the postehtt
will be shattered, preventing what food is produced period with a minimum of unpleasantness. All yowéa
from reaching markets. Starving people will tryetat to do is give it a determined try. This book teiai how.

Commentary

Since the time this chapter was written, many ef th front, the Senate approved 2.1 billion dollars devel-
unpleasant forecasts 1 have made have come trthee In. opment of the MX missile, a land-based mobile weapo
first six months of 1979, we had a truckers' stritéch designed to elude a Soviet surprise attack. | doetw
slowed down the transportation of food to manyesor  this as a positive development, from either theitamif
There was an outbreak of polio in Pennsylvania, the or the economic point of view.
largest in recent years. (As | write these wordsacio Then there was the ominous incident at Middle-
news program informs me of a small bubonic plague town, Pennsylvania. The Three Mile Island nuclear
outbreak in southern California.) A pack of ratgdmae power plant experienced the worst reactor accigent
bold enough to attack a woman on a New York streetcaused by an unbelievable combination of poor desig
(less than two blocks from the City Hall). A blizdan and human error. Badly overworked technicians acci-
Colorado knocked out electrical service to 250,080- dentally closed the valves which supplied the @act
ple in Colorado Springs, while another storm defeasi  with emergency cooling water. The main cooling syst
ice over Michigan, breaking power lines, makinghhig  subsequently failed. When the emergency system'tdidn
ways impassable and isolating 230,000 people id col work, heat and pressure built up in the reactoe.c®he
homes. Then there were the spring floods, whicbefdr  operators didn't know how hot the reactor had becom
15,000 people from their homes in Alabama and Mglissi because the computer which monitored the condidibn
sippi. Several flurries of tornadoes struck the Whdt, the core was not calibrated for temperatures mioaa t
including one episode which left 44 dead and o\ 6 100 degrees above normal. It just typed out "??#8?"
injured in Wichita Falls, Texas. A train derailmant stead of the temperature. A misleading gauge made
Florida forced 5,000 people to flee from advancing reactor technicians think that the core was covdrgd
clouds of yellow sulphur fumes. (That was after the cooling water when it was actually partially expose
acetone tank-cars stopped exploding.) On the paliti The company had known that the gauge could cause
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such a mistake but had not bothered to replac&hi.
pressure building up in the core should have been r
leased by a special valve—which failed to opemhadn't
been replaced after a previous failure. Pressuckeoa
up and forced radioactive water out on to the flobthe

evacuation plans in general. Federal experts cdadiu
that of the forty-three states which have nucleawer
plants, only twenty-five of them have evacuatioansl
which would work. Of the twenty-five plans, onlynei
have been properly tested. Some of the othersdaclu

containment building. The water should have been embarrassing oversights such as using school koses

safely confined within the building, but the buiidis

transport residents out of town—leaving children

sump pumps automatically started up and pumped thestranded at school.

water outside to holding tanks. The pumps were sup-
posed to be automatically disabled during an emer-

gency. When the holding tanks filled up, the purkept
right on pumping—spilling contaminated water on the
ground.

For survivalists, there are two important lessons
heie. The first is illustrated by the fact that dweckup
system after another failed in rapid successioloviohg
an initial emergency caused by human carelessiéss.
is characteristic of the way in which massive “ffe"
systems finally do fail. | think this point applierectly

Last but not least, let me remind you of the gas
crunch. Subsequent to the political upheaval im,lra
United States crude oil supplies diminished, apmhre
giving the oil companies an excuse to press focepri
deregulation. In some parts of the country peogigan
to have trouble getting gasoline, and two to siurho
waits in line at the gas pump became common. Ration
ing schemes were proposed, and California wentron a
"odd-even" system, which required that serviceimtat
attendants refuse to serve anyone whose licenge pla
number was at variance with the date. The ominaus p

to nuclear weapons as well as to nuclear power. Thewas the official effort to prevent private gasolsterage

second lesson involves official response to theigri
Virtually all of the information local residents wd
obtain came through the national news media. Ik too
the power company thirty-six hours to get around to
informing the Nuclear Regulatory Commission (NRC)

by making it illegal to fill a gas can larger thawo
gallons, and allowing only one can to a customehait.
When an emergency strikes, it really pays to belyea
ahead of time.

This goal, to be ready for the emergency ahead of

that there had been a hydrogen explosion within the time, is the reason this book was written. Govenmme

containment building, a key piece of evidence et

agencies have a lamentable tendency to do toe, litib

reactor core was badly damaged. The NRC membersjate when danger threatens a community, making sur-

described themselves as operating "in the blindindu
the crisis. They thought they should order an eaacu
tion, but they didn't know if it was necessary—or
already too late. The lesson to survivalists igrcl®on't
wait for the official evacuation order. Such ordéms-

vival a do-it-yourself proposition.

It is my greatest wish that you will never need the
information presented here. If you are forced to this
book to the test, however, | hope it will prove quate.
Never forget that every emergency ends eventu#ily.

quently don't come in time to save anyone. The &hre you hang on long enough, you will see the new dawn.

Mile Island incident spurred a probe into emergency
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Everything You Ever Wanted
to Know about Nuclear War

| HAVE DESIGNED the survival information in this

book to include material appropriate to a wide o
disasters, including political and economic ones,the

fact remains that my primary purpose is to addtlees

topic of surviving a nuclear war. | am convincedtth
group which is prepared to survive a nuclear wénllg
capable of handling any other kind of crisis, tBat to
withstand the stresses of nuclear weapons youhfingt
to understand exactly what you will be up agaimsie
purpose of this chapter is to provide factual infation
upon which to base your plans.

Please do not skip this section. It is vitally impo

tant that you understand this material for threesoas.

The first is that much of what you have learneduabo
nuclear war from disarmament spokesmen, scienee fic

tion novels, and Hollywood films is flatly untru€his
includes every so-called "scientific proof thatwéval is

impossible. The second reason is that there aig-leg

of energy. The energy released is derived eittam fthe
process of fission or from a combination of fissiand
fusion processes. Without getting bogged down im to
many details, these processes can be explained as
follows.

Fission is the splitting of a large atom (of uraniu
or plutonium) that occurs when it is hit by a neatrA
neutron is a particle of matter which is usuallyrid
resting peacefully in an atom's central nucleus.réne
occasions, however, certain unstable heavy atoms in
block of plutonium or uranium will suddenly splipu
into various fragments, among which are two or ghre
speeding neutrons. If the block of uranium or phition
metal is large enough, these liberated neutrond wil
smack into other atoms, splitting them and relensin
even more neutrons. Since each neutron liberatesotw
three others (and lots of energy) the process Iapid
builds up to fantastic proportions. The result is a

mate survival problems posed by nuclear weapons of atomic bomb like the one used in Hiroshima in 1945.

which you may never have heard. Obviously, thedthir

reason is that if your basic information is faulysgur
precautions will be faulty too. You will have torsive
the reality of nuclear war, not the legend.

A note to the reader: In writing this chapter | dnav
relied heavily on The Effects of Nuclear Weapons,
edited by Samuel Glasstone, as well as severalnBefe
Civil Preparedness Agency (DCPA) manuals and text-
books? | found that there is very little agreement among

them regarding the danger radii of nuclear weapons

effects, including fallout patterns. Usually | halveen
able to trace the discrepancies to errors madehéy t
DCPA writers, and therefore | have generally folldwe
Glasstone. Be warned that the reference books yeel ha
been using in your planning could be seriouslyrinre

How Nuclear Weapons Work
The explosive effect of nuclear weapons comes
from the instantaneous liberation of fantastic antsu

Fusion is quite a different process. The basic mfea
fusion is to take two extremely light atoms of hygien
and smash them together hard enough to combine them
into one heavier atom of helium. Once again, tleeess
liberates neutrons and fantastic amounts of enddgya
pound-for-pound basis, the fusion of hydrogen produ
ces about three times as much energy as the figdion
plutonium. That is why most of our missiles todayé
hydrogen warheads (H-bombs).

The only practical way to get the hydrogen atoms to
fuse is to heat them up to temperatures in theerarig
several million degrees, and the only way to da ihdo
use a uranium or plutonium fission bomb as a detona
tor. An H-bomb is constructed by enclosing a stahida
fission bomb in a mantle of hydrogen (in the forfn o
"heavy" water). When the fission bomb explodes, it
heats the hydrogen up to the point where fusion can
occur.

There is usually an additional external jacket of
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uranium around the core of the H-bomb, too. This for an experimental explosion was a 57-megatoncgevi
makes the explosion even bigger, because the msutro Nuclear weapons in present use range from 20-megato

from the fusion of hydrogen produce a second wdve o "city busters"

fission when they strike the uranium jacket. Tlhssibn-
fusion-fission arrangement is the standard desaynaf

to kiloton and sub-kiloton tactical
weapons.

The important thing to remember about variations

thermonuclear weapon. ("Thermo" refers to the heatin size of nuclear warheads is that the damage dore

required to set off the hydrogen fusion process.)

not increase in proportion to the size of the borh.

Now suppose you had a very small H-bomb (1 increase in explosive power by a factor often poedi

kiloton) all set and ready to go with a fission bom
inside, a layer of hydrogen around it, and an ojaeket
of uranium enclosing the whole thing. What wouldiyo
get if you stripped off the outer jacket?

at most, a doubling of the radius of damage. Tad s

not widely known; lack of awareness accounts fonyna
of the wild-eyed estimates of the damage whichadd
caused by "super-bombs." The Guinness Book of World

In that case you would have a tiny thermonuclear Records, for instance, reports that a 100-megatonbb

warhead with some of its punch removed, obviousiy,

would make a crater 19 miles acrdsEhis figure repre-

you would also have a bomb that releases a burst osents 100 times the 0.19 mile diameter of a 1-noegat
high-energy neutrons. In a normal H-bomb, these- neu blast in rock. The potential size of a 100-megatcater

trons would have been used to cause fission irnuthe
nium jacket, but in this neutron bomb there is ackgt
to contain them. This is important. The terribledan
frightening neutron bomb is really just a regular H
bomb with a lot of its explosive power removeds Hot
anything new, and it is certainly no more terrilhan
the weapon that gave it birth. In spite of thigréh has
been a loud outcry about building it for possibke un

in rock is really only 0.8 miles in diameter.

For our purposes, it will be sufficient to discubhe
effects of a 1-megaton bomb and a 10-megaton bomb.
These two sizes effectively span the range of wesize
Soviets may use on us, and even in the case dadrlam
smaller weapons, the differences will not be sages
to invalidate plans and precautions based on thete
mates. Don't let anybody scare you with tall tatds

western Europe. For some reason people would rathe50,000-megaton “continent busters." Once you ger ov
have NATO use the much more destructive hydrogen50 megatons, the radius of damage expands vely litt

warheads.

with increases in bomb size. This is undoubtedly th

This isn't sensible, because the neutron weap@ns arreason that neither side has tried to build a world
tiny and very clean. One 1-kiloton neutron bomb can shattering bomb. That, and the fact that we allehtos
only stop ten Soviet tanks. The 2,000 neutron bombsshare the same world.

necessary to stop all of the 20,000 Red Army tarks

stationed in East Germany would produce no fallout Description of Air and Surface Bursts

and very little blast damage to the defended tarit
Normal nuclear weapons would ravage the continent.

Size and Type of Burst

When a nuclear weapon is exploded, the incredible
amount of energy released instantaneously heedsge |
volume of air to a temperature of tens of millioos
degrees. The white-hot air radiates heat intensely

Nuclear weapons can be detonated in all kinds of gives off so much light that a 1-megaton firebalbks

circumstances. They can be exploded in the air aver
target, on the surface of the ground, under theairgio
(in a mine), under water, and at such high altisuttet
the burst effectively occurs in space. Each ofdHesa-
tions alters the effects produced by the blast atier

brighter than the sun even when viewed from a désta
of 50 miles. The flash in the sky from a relativeiyall
100-kiloton burst is visible from as much as 400emi
away at night. (If the attack comes after dark,réhe
won't be much question about which nearby citiegeha

phenomena, making the location of the bomb at the been hit.)

moment of detonation one of the most important fac-

tors in predicting the problems it will cause fatreat-
ers. We will be concerned with surface burstshansts,

At the instant of detonation, the fireball of a 1-
megaton bomb is about 400 feet in diameter. It then
begins to expand rapidly until, ten seconds aftex t

and high-altitude bursts. Underground explosionsl an explosion, it is 5,700 feet across. Like a hotkstloon,

water bursts are not likely in an attack.

the fireball is buoyed up into the air at a rate300 feet

Nuclear weapons are described in terms of the per second. After about a minute, the fireball hasn
amount of TNT it would take to produce an equivalen to 25,000 feet and has cooled to the point that o

explosion. Usually, the nuclear weapon is equah&my
thousands or millions of tons of TNT, and is rederito
as a kiloton (thousand ton) or megaton (million)ton

longer giving off any light.
As the cloud of superheated gas rises, it expezgnc
a certain amount of drag from the surrounding B&his

weapon. The bomb dropped on Hiroshima was approx-slows down the outer edges of the cloud, allowing t

imately a 20-kiloton weapon. The largest ever built
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total effect is the formation of what amounts tenaoke which happen at once. The first effect is calledrpves-
ring as the lagging outer rim of the cloud is sutk#o sure, and consists of a drastic increase in aisspre
the space left by the rising center section. Thlbng above the normal level. This increase in air pressu
smoke ring is the fabled "mushroom,"” which sitstom tends to crush hollow objects (like houses or ¢cgB)-
of a "stem" formed by a column of windblown smoke ducing an effect something like squeezing a beerica
and dirt carried up behind the rising fireball. your fist. The second effect is dynamic pressurkickv

It has become fashionable to regard the mushroonproduces a very strong wind blowing outward frore th
cloud as a symbol of horror, but there was a hieé center of the explosion. This wind tends to kndukds
when the towering atomic cloud was regarded wite aw down, like slapping that beer can and sendingyinhd
and admiration. Admittedly, the time was a shor¢.on across the room. Together, the overpressure and the
Before the attacks on Hiroshima and Nagasaki, wit-dynamic pressure are the effects which are loosely
nesses to the first atomic explosion describedihsh- ferred to as the blast wave.
room cloud as the most awesome and beautiful thinc The blast wave has many effects which are of inter-
they had ever seen. They talked about it as angplli  est to retreat planning. Obviously, one effect iseat
glowing cloud giving off all the colors of the r&iow, injury to people. Others include damage to building
with lightning bolts flickering all around it. Weod't vehicles, shelters, and various objects that colddk a
normally think of mushroom clouds as being dancing retreater's escape route. Table 3 gives a summfary o
visions of loveliness, partly because the films vewe these blast effects.

seen of air bursts are not usually in color, andlya This table calls for a few words of explanation.
because we know now what the mushroom cloud mean Parked private airplanes are very delicate and twan
in terms of human suffering. made unflyable by overpressures in the 0.5 to tiihgs

At first the gases of the mushroom cloud are red orper square inch (psi) range occurring as far away a
reddish-brown because of a high concentration oftwenty-one miles from a 1-megaton explosion. If you
oxides of nitrogen. These compounds are formed anyplan to fly to safety after an attack, you had drefick
time air is heated and are most familiar in autoiieob an airport a long way from the nearest target asr yo
emissions which form smog. The yellow color of kic starting point.
smog is a very pale version of the color of a newly If you are anywhere near a target when the bomb
formed mushroom cloud. (The production of such igrea goes off, the last thing you want to do is to staedt to
guantities of oxides of nitrogen in the mushroowud a window and watch. At extreme ranges, the shockewa
represents a very significant threat to surivivahpers, may not arrive for two or three minutes. Windowsglas
a fact which we will discuss in detail later in ttfeapter.)  almost as sensitive to overpressure as the sheat me
After a while the cloud cools down to normal aimfeer- airplanes, and when glass shatters it forms thalssaf
ature and the water vapor in it condenses and form:razor-sharp missiles which shower into the room.
droplets. At this point the reddish color disapgeand  Within 8.5 miles of a 1-megaton burst, some of ¢hes
the cloud turns white. shards will have enough energy to penetrate thrabgh

At a certain point, the cloud stops rising and bsgi  body wall, causing serious injuries involving tHedam-
to spread out into a flatter shape. When it finallgps inal organs.
growing, the nuclear cloud is very impressive i of An upright, absolutely unprotected human being
size. A cloud from a 1-megaton burst is typicalkelive out in the open may be picked up by the blast wana
miles high and twelve miles across. For a 10-meygato hurled through the air, abruptly striking the grduar
burst, the cloud is about twenty miles high andnash some stationary object. This refers only to peaplein
as fifty miles across. the open who don't have the sense to lie down en th
Shock Wave Effects ground before the blast wave arrives. At the rarfges

Acting on the principle that retreaters aren't as a 1-megaton burst where this type of injury woutd &
interested in how the shock wave forms as theyirare primary problem (four to seven miles), a person ou
what happens to the surrounding countryside, | amhave fifteen to thirty seconds warning between fthgh
going to skip the technical details of wave froonha- and the arrival of the blast wave. That is a lotiofe in
tion and stick to the basic idea that a nucleanrkgton which to lie down flat or dive into a ditch. Actll the
produces a powerful shock wave in the air. Thisckho delay between the explosion and the blast waveeset
wave moves out in all directions from the firebatla distances could be very dangerous. You might thiek
speed faster than sound. What are the pertineaiislat  show was over before the wave front had time tiverr

retreater needs to understand about this effect? If your guard were down, it could be a fatal swspri
Probably the most difficult thing to grasp aboug th The dynamic pressure within six miles of a 1-
blast wave is that it is actually composed of tifects megaton burst mimics the effects of a 90 to 12@ ipér
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TABLE 3
Arrival Time and Radius of Shock Wave Effects

RADIUS AND ARRIVAL TIME

SHOCK WAVE EFFECT / megaton 10 megaton
VIILES TIME MILES TIME

Parked private airplanes damaged but livable; wiredsave light damage [0.5 psi] 21 1.5 min 45  3.0min
Windows heavily damaged, wood frame houses ligiaiynaged. [1.0 psi] 14 1.0 min 28 2.3 min
Some glass shards capable of penetrating abdowmtial 8.5 38 sec 15 1.0 min
Human body thrown hard enough to cause incapawitatjuries. 7.0 28 sec 18 1.2 min
Human body thrown hard enough to cause 1% fatlitie 5.8 25 sec 15 1.0 min
Forest roads impassable due to fallen trees. 5.7 24 sec 15 1.0 min
Wood frame houses collapse, 1% of eardrums rupfibifesi] 5.5 22 sec 9.5 35 sec
Brick apartment houses suffer severe damage. 4.2 16 sec 8.9 32 sec
Human body thrown hard enough to cause 99% fasliti 3.8 14 sec 8.9 32 sec
Cars and trucks damaged too severely to drive. 3.6 14 sec 8.9 32 sec
Reinforced concrete houses lightly damaged. [7 psi] 35 13 sec 7.5 28 sec
Minor injury to lungs from overpressure. [15 psi] 2.2 7 sec 4.6 15 sec
Highway bridges of 250-400 foot span barely pagsabl 21 7 sec 5.7 20 sec
Highway bridges of 150-200 foot span barely pagsahUlti-story reinforced

concrete office buildings severely damaged. 19 6 sec a1 15 sec
Multi-story steel frame office building (earthqualesistant) severely damaged. 1.7 5 sec 3.8 12 sec
Reinforced concrete houses collapse. [25 psi] 1.6 4.5 sec 3.4 10 sec
Lung injuries from overpressure cause 1% fatali{ies psi] 1.3 3.5sec 2.8 7.5 sec
99% of eardrums rupture. [45 psi] 1.1 2.7 sec 2.4 6.0 sec
99% fatalities from lung damage. [65 psi] 0.9 2.1 sec 2.0 4.5 sec
Buried concrete arches collapse. [200 psi] 0.5 0.9 sec 1.1 1.8 sec
hour wind, one which is sufficient to knock downbsu At a range of 1.6 miles from a 1l-megaton blast,

stantial numbers of trees and telephone poles. Kleisp  most reinforced concrete houses can no longer stand
in mind when you plan your escape route. If a r@d  strain. They collapse. A little closer, and the gleovho

close to the target, it is likely to be blocked dgbris; have avoided the dynamic wind by hiding in basement
there may be no exit afforded. begin to receive really serious lung injuries frawver-

Within about 5.5 miles of a 1-megaton explosion, pressure. At one mile from the center of the explos
the average tract house collapses completely. uflixe direct injuries caused by high overpressures preduc
in such a house, you don't want to build a shettehe universal fatalities, except within exceptionallfrong

basement because the house will form a pile ofisleir blast-proof shelters. At 0.5 miles from the cergéthe
top of you—and maybe burn as well. This is also the explosion (actually inside the fireball), even thepecial

point where the first minor blast injuries occur. féw shelters collapse.
elderly people at this range will suffer brokendeams Notice that the same effects occur in generally the
if not protected by blast-proof shelters. same sequence, but at greater ranges, in the €dke o

At 3.6 miles most cars and trucks are damaged sc10-megaton bomb. The exact range of each effeass/ar
badly by the blast that they require major rephifore complexly when smaller weapons are compared to
becoming driveable again. The shock wave picks themlarger ones, but the 10-megaton radii are usudityut
up and bounces them end-over-end down the streettwice the size of the 1-megaton radii. (For 20-ntega
Within this radius, you could easily survive thagtlin a damage radii, multiply the 10-megaton figures 8/)1.

properly built shelter, but don't expect to driverag Before closing this discussion of shock waves, |

afterward. should caution you about a little-known phenomenon
At 2.2 miles lung injuries may occur. At this range which could catch you napping. Nuclear blast shock

the effect is not too serious, but it is very unéanable. waves can be refracted by the upper layers of tim®o-a

A little closer to ground zero, there is a definite sphere to become refocused at the earth's surfacg m
possibility of having highway bridges damaged too miles from the explosion. During the first atomest at
severely to use. This is actually good news in g.vita  Alamagordo, New Mexico, the window-breaking power
means that if you steer clear of target areas vdrileng of the shock wave ought to have been limited to a
to your retreat (a good policy in general), youdtno't four-mile radius around the explosion. (It was aalm
have any trouble with collapsed bridges. Steel am-c  kiloton range device.) Instead, the wave front pdss
crete bridges will be blown out only within the zoof into the upper atmosphere, where it was refractedl a
massive destruction near ground zero. refocused. Several minutes after the explosian, th
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shock wave unexpectedly reappeared in Gallup, wihere

mal effects in real life, however, can be very h&wd

was strong enough to break windows. Gallup is about predict.

250 miles from the test area. Similar phenomenaswer
noticed in various Nevada tests, too.

The lesson is that the distribution of shock wave
effects in the midst of a full-scale multi-megatattack
is a wide open question. No one has examined tfaste
in terms of megaton weapons, and, as for the pessib
interactive effects of setting off 400 1-megatorriveads
all at once within the confines of a Minuteman riéss
field...

You could be hit by a structure-damaging shock
wave even in the most remote parts of the couBtegt
to be ready for it.

Thermal Effects

| think it may be important to begin by telling you
What the thermal flash is not. If you have read &bb
Merle's nuclear war survival novel Malevil, you Wil
recall a dramatic episode in which a single bomto-de
nated over Paris incinerated all of France in a gifis
superheated afr.This is the "wall of fire" myth, and
although it is very common in anti-bomb propaganta,
is patently ridiculous. When you hear someone nalki
about the expanding "wall of fire" from a nucleapio-
sion, you can be sure that he or she has not doye a
homework.

To envision the thermal flash of a nuclear explo-
sion, think of very bright sunlight. When sunligist
concentrated by a magnifying glass, it is hot ehotay
start fires. The light from a nuclear bomb is stemse
that it does not require the magnifying glass ideorto
be this hot. That is all there is to the thermasiffi.

A point which is not well understood by the public
is that the thermal flash from small (kiloton-clasgap-
ons is actually more dangerous than that from noegat
weapons. The 20-kiloton bomb dropped on Hiroshima
caused horrible flash burns on the victims. Thismbo
released its thermal pulse in less than a thiial sgcond,;
the victims were burned literally before they reat

Since the thermal pulse is composed of light, its
intensity naturally decreases with distance from ¢kn-
ter of the explosion. This is because the lighsregread
out at increasing distances. There is also a sbaafiect
caused by dust and dirt in the air (which oughtbto
considerable over some cities). But even this éffec
complicated by the fact that the smoke particlea ca
reflect the thermal radiation as well as absortwhijch
means that they don't block out quite as much ef th
flash as they should. Instead, they scatter itewen if
you are protected from direct exposure to the filleb
you can still receive reflected heat from the sunding
sky.

Weather conditions can either decrease the thermal
flash or accentuate it, depending on circumstantfes.
the target area is covered by a low overcast or éog
bomb detonated above the cloud layer will have the
same blast effects as always, but the thermal tsffsil
be greatly diminished. This is because the cloyrla
reflects and scatters most of the light from thasHi,
shading the earth below. On the other hand, ifoibwab
should detonate below a cloud layer, the thermigices
will be greatly increased; heat is reflected backvi-
ward by the clouds.

In table 4 | have listed retinal burns as an injury
which may occur at distances of hundreds of mitemf
the explosion. This is true, but the occurrenceo als
requires some special circumstances. The firelsaioi
bright that looking at it is like looking directit the sun.
Even at very great distances, anyone who has rtileafi
within field of vision at the exact instant of de#dior
may suffer a retinal spot burn. The lens of the eye
concentrates the light from the fireball into a #rspot,
and within that area the retina of the eye candyenpn-
ently scarred. Please note that the damage israzhfd
one very small spot, and the impairment of visuality
is usually slight. Only people who have the incbésli
bad luck to be staring directly at the bomb when it
explodes would suffer serious impairment of vision.

what was happening. A megaton weapon, on the othelEven these people would not be completely blindbed,

hand, releases its thermal pulse over a periodveftd
twenty seconds. This makes it less dangerous tpl@eo
out in the open for two reasons. First, the skin ca
absorb a lot more heat without damage when there ar
even a few seconds for circulating blood to cdneyheat
away to other parts of the body. Second, the lamrg-d
tion of the pulse gives people a few moments irctvibd
react by diving to the ground, running indoorstaking
other kinds of protective action.

would simply be unable to focus on an object bykiog
directly at it. The experts regard this kind ofuinj as
extremely unlikely.
There is a second influence on the eye which is of

more interest to us. The incredible brilliance loé flash

is a little like having several people set off fiaslbs
around you all at once. This scattered light cansbe
bright that it causes temporary bleaching of thénae
leaving you with "dazzled" vision. The effect cleaip in

The second subject of interest is the range of thea few minutes to a few days and has no permanéattef

flash damage. The ranges listed in table 4 arermaxi
ranges for clear weather conditions. The rangberft
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on the eye. (It could, however, bring your evaamati
vehicle to an abrupt halt.) The sensitivity of g to



TABLE 4
Maximum Radii of Thermal Effects

THERMAL EFFECT RADIUS IN MILES
1megaton 10 megaton

Retinal spot burns 200.0+ 200.0+
Visible charring to some paper and cloth 11.0 30.0
Ignition of dry leaves 11.0 26.0
1st degree skin burns 11.0 25.0
Ignition of inky parts of dry newspaper 11.0 22.0
2nd degree skin burns 10.0 22.0
Ignition of dry grass 9.3 23.0
Visible charring of unpainted wood 8.4 20.0
Ignition of light blue cotton bedspread 8.2 20.0
3rd degree skin burns 8.0 19.0
Ignition of dry pine needles 7.0 16.0
Ignition of cotton Venetian blind tape 6.5 16.0
Ignition of brown cardboard box 6.2 13.0
Ignition of khaki cotton shirt 6.0 15.0
Ignition of new blue denim 5.4 15.0
Ignition of new white typing paper 5.3 11.0
this flash will vary with weather conditions (haze In spite of these factors, a nuclear explosion does

spreads the glare) and with the time of day. Night- produce fires. Flash ignitions account for somethaf
adapted eyes are much more vulnerable because thfires, but most are caused by blast damage whiehkisr
pupil is dilated. electrical lines, ruptures gas pipes, and generatikes
The rest of table 4 refers to the distances at lwhic kindling out of wooden buildings. We tend to thiok
various common materials would be charred on thethe pictures of Hiroshima in this connection; thekew
surface or would actually catch fire following thieer- a city utterly leveled and burned to the groundisit
mal pulse. The distances listed for human skin $urn important to remember that Hiroshima was a city of
presume that the victim is just going to stand ehand buildings composed largely of wood, paper screand,
take it. Considering that the thermal pulse of ayahen bamboo, in which cooking facilities and heating ever
bomb lasts several seconds, this assumption ofiyeass provided by charcoal braziers. A modern Americay ci

immobility is pretty strained. You should interprite isn't nearly as vulnerable to fire as was Hiroshima
figures as the extreme ranges at which you cous$ipo According to the experts, the kind of "fire storm"
bly be burned. which destroyed Hiroshima is probably not possible
The skin-burn figures in table 4 do not allow for our cities. Only in wholesale distribution and slaneas
variation in skin color. White-skinned people aileely is there enough loose combustible material to stppo

to have much greater resistance to flash burns thathe beginning of a fire storm. If one did get gqirigy
darker races. This point was brought home to mdewhi would tend to be self-limiting, since the winds geated
viewing films of a megaton test in the Pacific ihieh a by a fire storm blow inward toward the center oé th
flock of black terns and white terns was exposedto burning area and do not spread the flames.
thermal pulse. When the bomb exploded, the birdse we If no fire storm forms, there is still the possityil
startled and flew around in great confusion. A few that normal fires might spread downwind from theaar
seconds later, when the thermal pulse was peallieg, of the explosion. Such fires could spread for manilgs
black birds suddenly began to trail streamers ofl@m in some areas, but they would soon burn out of the
and literally "went down in flames." In seconds fleek devastated area and into neighborhoods with irfiaest
was reduced to white birds only. fighting capability. In the case of an air burstthwno
Notice the emphasis in table 4 on the word "dry" in significant local fallout, there is no reason wtede
several categories. The scraps of newspaper lyirtgd fires could not be fought and contained in the rarm
street, pine needles, or dead leaves are only gming manner. (Of course the fact that it could be domesd't
ignite if they are bone dry. In most places thatité the mean that it would be done.) Notice that even is thse
incendiary effect of the thermal pulse to the dries the three-quarters of the city not lying downwirfdtioe
summer months. If the leaves are wet and muddy orhypocenter would be relatively safe from fire.
buried under a foot of snow, the thermal pulse tweet A significant problem for survivalists is that of
them on fire. wildfires started by nuclear explosions. If the Wwagins
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during the driest summer months, it will be possifur factors" are involved in converting one unit to Hew,
unimaginably large areas of forest, chaparral, gnads- depending on the energy of the radiation, the tgpe
land to burn. (Within this century there have béess living tissue exposed, and the species of animadlued.

in the northern Rocky Mountains which have burned Fortunately, for humans exposed to gamma rays from
for weeks and covered many thousands of squara.jnile fallout, the three units are approximately the saine
These could be controlled in some areas, but ieroth the civil defense context they are treated as #adlgn
locations they would burn until they ran out ofdst. A interchangeabl®.| have simplified the matter by using
wildfire can cover ground quickly, too, traveling tast  the initial "R" in all instances where a more pseci
as ten miles an hour in some cases. Even if yactsal meaning is not necessary.

retreat site that will escape all nuclear weapdfects,

you will still have to give some thought to the ajedd Initial Nuclear Radiation

arrival of forest fires. (Natural forest fires ocall the The initial nuclear radiation is that produced
time and will also threaten your remote retreathi within the first minute of the explosion. Virtuallgll of
United States Department of Agriculture Forest ferv  the radiation produced by the bomb appears withis t

is too busy to put them out.) time. (Fallout contains only 1 percent of the rédia
produced by the explosion.) The important thing for

Electromagnetic Pulse retreaters to know about the initial nuclear radratis

In addition to the intense light of the thermalgayl that it is extremely limited in range. In orderrgceive a

a nuclear explosion also produces a burst of eleeg- lethal dose of initial radiation, a person would/édo be

netic energy in the radio and radar portion of gpec- standing in a totally unprotected location lessnttao

trum. This is called the electromagnetic pulseEMP. miles from the center of the fireball. If you thimbout

Normal air and surface bursts do not produce afsign that for a minute, you'll discover that anyone dedm
cant degree of EMP, but extremely high-altitudelexp ~ PY this kind of radiation exposure has only secotals
sions (on the edge of space) produce an EMP thallve anyway. The intense _blast at that_range vélll&thal
staggers the imagination. even if the t_he_r_mal flash |sn't_. There is reallymeed to
A strong EMP can induce a current of electricity to WOrTY about initial nuclear radiation.
flow in any large metal object, such as an autoteobi
body, a power line, or a radio antenna. The longer ~ Fallout _ _ _
object, the more powerful is the surge of inducad ¢ Fallout is a simple word which represents a very
rent. This current is capable of causing actualaierto ~ COmPlex phenomenon. Once again, though, the real
radios, televisions, telephone networks, power net-danger it represents is much less than the leggndar
works, and computers. danger. . _ .
The amazing thing about the EMP effect is the When a nucllear explosion occurs in contact with
range of damage. High-altitude megaton tests in the!n® ground, the fireball and blast pick up manystor
Pacific knocked out emergency communications anddirt and carry them up into the radioactive clolidese
city power in the Hawaiian Islands, over 750 méesy. dlrt. par'qcles bec_ome covered with r_nolten drop_lets
Calculations show that it will be possible for Beviets ~ radioactive material. When the turmoil of the exm
to explode one large bomb high over Omaha, NebraskzdUi€ts down, these rad|olz'alct|ve grains begin to Haltk
and disrupt electrical equipment literally from sbgo O the ground. This is the “fallout. S
coast. If your retreat group intends to rely on 1@Bios, The amount of fallout formed and its distribution
amateur radio equipment, microcomputers, telephones®Ver the landscape depend on many interacting riacto
or even electric blasting caps, you will need tagider ~ SUch as the design of the weapon, the size ofatteles,
the EMP question very carefully. the height of _the explosion _above the ground, etr&d t
weather conditions at the time. In the case of &n a
burst, for example, the explosion occurs high ehoing
Nuclear Radiation Units the air that no dirt is drawn up into the cloudthis case
When scientists start talking about radiation expo-the radioactive gases have no particles to condense
sure, they use special terms to describe exacty thiey upon, and instead they form very tiny droplets \hace
mean. Three very common terms are the roentgen, thtoo small to settle out of the air. Therefore, intarsts
rad, and the rem. A roentgen is a measurementwf ho such as those at Hiroshima and Nagasaki, casudlties
much gamma radiation is present. The rad is a measu to fallout are completely absent.
ment of how much radiation is absorbed by the body This is a very important point to keep in mind for
(or by a radiation meter). A rem is a measuremént o retreat planning, because the most efficient wagiam-
how much damage the absorbed radiation does to thage a city is by using an air burst. If we presuia the
body. These terms are complex, and substantiag&ud aggressors (regardless of their motives) are pswieal
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MISLEADING FALLOUT MAPS

FIGURE 1: Misleading Civil Defense Fallout Maps. €Be maps
show areas having more than 0.2 R per hour of ualfadiation at

various times after a Soviet attack. The scenassumes inappro-

priate targets, gigantic bombs, and universal gidewel detona-
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United States Congress; see Radiological Defengthdek, Defense
Civil Preparedness Agency, June 1974 SM-11.22-2.)



enough to use air bursts over our cities, then oiméy
Minuteman missile fields and a few control centars

likely to be attacked with fallout-generating grodn
level explosions. In that case, 90 percent of thton

will be fallout-free.

The design of the weapon determines both the
amount of fission products available for falloutrrf@-
tion and the size and height of the mushroom cloud,
which influences the fallout's distribution. In geal, it
is only the fission portion of the bomb that proesic

Figure 1 shows fallout patterns from a hypothetical fallout. A 1-megaton 100 percent fission bomb \wilb-

attack on the United States, as derived from a @&sag
sional study conducted in 1959. These maps aredlypi
of those you see in many civil defense books, &ey t
are almost entirely wrong. The targets selectedree-
propriate, the weapons used are too big, and tleufa
patterns presume universal ground level burstsaveh
included figure 2 as a counter-example. In it tle-d
kened areas represent local fallout after a réalist
attack. Under realistic circumstances the falloigtyse
is much less alarming than the typical exampleslavou
indicate.

After a surface burst, the fallout gradually sattie
the ground over a period of about twenty-four hours
This is the local fallout and consists of granuldsch

duce the same amount of fallout as a 2-megaton aveap
using 50 percent fission and 50 percent fusionh@lgh

the total amount of fallout is the same, the 2-nmya
bomb may produce less severe exposures on thedyroun
because the greater size of the cloud will spréwad t
fallout more thinly over a larger area. This is ase
where "bigger" isn't necessarily "badder."

The path of a fallout particle from the top of the
mushroom cloud back down to the earth's surface can
be very complicated. As a particle descends, is fal
through many layers of the atmosphere, where winds
may be blowing in different directions. Therefoas, the
particle falls into each new layer, it may be tengpiy
carried off in a new direction relative to the gndu This

are large enough to see with the naked eye, althoug makes it difficult to predict exactly where theldait will

the larger ones reach the ground fairly quicklyd dy
the end of the twenty-four hour period the dustasy
fine. After the first day, the particles remainingthe air
are so fine that they take weeks or months to Ifinal
reach the ground, usually carried by drops of @in
flakes of snow. This is the delayed fallout.

FIGURE 2: A Realistic Post-attack Fallout Map. Thésenario
assumes a counterforce strike against our ICBM<igthich might or
might not be accompanied by air bursts over borbhses and cities.

REALISTIC FALLOUT MAP

Wl

land. Fortunately, within the United States the uvec
rence of radical differences in wind direction beén
atmospheric levels is not that common, and we can
visualize the fallout as generally being carriefiiofone
direction. This is a particularly good approximatitor
those areas within 50 to 100 miles of the targbene the

,///’/lﬂllgr .

II'~

Air bursts produce no fallout. (Based on Analydi€fiects of Limited
Nuclear Warfare, United States Senate Committed~aneign Rela-
tions, September 1975.)
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grains settle quickly and are only briefly influexdcby
the wind.

hour, and the total dosage for an unprotected peiso
10 R. Fallout continues to arrive until it reacteepeak

The speed of the wind which carries the dissipating at about two hours, when the rate of exposure & ov

mushroom cloud away from the target is very impdrta
to the distribution of the fallout. Since almost af the
grains reach the ground within twenty-four houtse t
total distribution of fallout on the landscape wikkpend
on how far the wind can carry the cloud during fingt
day following the explosion. Less obvious is thet finat
the particles sift out of the cloud at a constate,rand if
a high wind carries the cloud across a large te¥rit
during the first day, the density of particlesifail in any
one area will be greatly reduced. High winds gseatl
increase the total size of the contaminated ared, b
greatly reduce the amount of fallout on the groad
any one spot.

Incidentally, the winds which move the cloud occur
at an altitude of roughly 40,000 to 50,000 feete Ttcal

1,000 R per hour. By six hours after the explosion,
fallout has stopped arriving and decay has sebring-

ing the rate of exposure rapidly back to 300 R hpemur.
The total dosage accumulated continues to incraade
at six hours has just reached 3,000 R. By eighteams
the rate has fallen to 80 R per hour, and the titesle
has increased to 4,800 R. After one week, the diguwvill

be 5 R per hour and 6,700 R total. At the end effifst
month, the rate of exposure is down to 1 R per lamak
the total accumulated dosage is 7,300 R.

What could people do to protect themselves at this
location? A standard home fallout shelter will catwn
radiation exposure to under 200 R for the whole
month—a dose many people can tolerate without ill
effects (see table 5). Unfortunately, the area Wdug

wind direction you experience on the ground hasradioactive enough to make it dangerous to re-occup

nothing to do with winds at this height. In the téui
States the general rule is that these high-altitwdels
travel from west to east. In the northern half bét
country, the probability that fallout will be reged
from a target to the east is less than 1 percditat(
means you will get fallout from the east in roughblye
nuclear war out of a hundred.) In the southerresttte

appearance of tropical summer storms makes the pre—=iTEErFECTS

diction of fallout patterns less certain. Even then

though, west to east winds predominate. The spéed o
the winds is commonly between 50 and 100 miles-per-
hour and can sometimes reach 300 miles-per-hour \ostneed medical care

These speeds are high enough to help out the tetiea
spreading the fallout very thinly in most of thentami-
nated areas.

Local weather does not normally affect the pattern
of fallout deposition, but it can affect the ratedeposi-
tion. Fallout particles can be "scavenged" from the

remains of the mushroom cloud by the strong down-

drafts of thunderstorms, for instance. Also, whalofit
particles drift down into a layer of moist air, theois-
ture may cause the particles to fall faster. Eitimeccha-
nism can produce local "hot spots" where radioégtiv
on the ground is as much as ten to thirty times ahthe
surrounding area.

Figures 3 and 4 show idealized fallout distribusion
at various times after the ground-level detonatidra

for two or three months. Unless retreaters are gregp
to stay underground for ninety days or so, theyukho
plan to evacuate.

TABLE 5
Radiation Dose/Time Relationships

1WEEK 1 MONTH 4 MONTHS
Medical care not needed 150 R 200 R 300 R
Some need medical care 250 R 350 R 500 R
[very few deaths]
450 R 600 R *

[50% die]
For a fallout situation this category will be insificant.

If an evacuation takes only thirty minutes, a
retreater could leave as early as five hours atter
explosion without acquiring a lethal dose of radiat
After twenty-four hours, a three-hour evacuatioruldo
be permitted. Two days after the explosion, an teigtr
hour evacuation could be managed. A full twentyrfou
hour exposure to the fallout could be toleratedthuy
fifth day. (Note that only one exposure is safein@amut
of the shelter for half an hour on the first dayl dhree
hours on the second day would be very dangerous.)
Now consider the situation 100 miles from the

1-megaton fission bomb. These examples assume thétarget. One hour after the blast, the fallout Haswen

the downwind travel of the radioactive cloud pratee
at a rate of 15 miles per hour, and that winds lat a
altitudes are blowing in exactly the same direction

reached this area—no one has been exposed to radia-
tion. The fallout starts to arrive around the sixtbur,
but at first the dosage is only | R per hour anl tittal

To see how radioactivity builds up and decays at exposure is negligible. After nine hours, the fafltvas

various distances from the explosion, first conside
area located twenty miles downwind of the target. A
one hour after the explosion, the fallout has gtarted
to arrive. The rate of radiation exposure is ordyRLper
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all arrived and the exposure rate is up to a pdal2dR
per hour. (This is obviously a far cry from the \poais
example.) By eighteen hours, the rate has decay&dR
per hour, and the total dose has risen to 80 Rhé\end
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of the first week, the rate is 0.3 R per hour, dhe
accumulated dose is 240 R. At the end of the mahth,
rate has fallen off to 0.07 R per hour, and thaltdbse
is 300 R.

In this area you could live dangerously and ignore
the fallout. A total dose of 300 R in one montlrigky,
but most people would not die from it or even beeom
very sick. (Individual responses to radiation wvdiffer,
however.) If the people at this location were tayst
inside normal wood frame houses for the whole month
their exposure would be cut in half, down to 150TR.

other targets. Most fallout studies use "worst '‘tase
assumptions which make the problem look much more
serious than it really is.

Ecological Effects of Local Fallout

What about the biological effect the fallout will
have on animals and plants in the contaminated?area
Effects on unprotected people are described inildata
Appendix D, but | assume that there will be very fe
people in the fallout areas who will be suicidabegh to
expose themselves to the radiation by standingchake

play it safe, however, it would be best to use homethe center of a flat field throughout the dangerique

fallout shelters for at least the first twenty-folours.
This precaution alone would reduce the one-montl to
exposure to 100 R.

These examples aren't precisely representative o

what will happen to us in the United States, howgeve
because they presume four things that are not saces
ily true. The first is that the wind is blowing 4t
miles per hour. This is too slow. Usually the winds
are interested in travel with a speed greater th@n

Wild animals and native plants will be subjectedust
such exposure, however, and it is important to eppr
ciate what the fallout will do to them.

For the most part, large-bodied mammals react to
ionizing radiation exactly as humans do. A dosé&,600
R will kill every deer, elk, mountain goat, and rseo
exposed to it. Smaller mammals which spend half or
more of each day in burrows beneath the ground will
receive some shielding from their burrows, but this

miles per hour. Since higher wind speeds spread theeffect will be canceled by their extremely clos@asure

fallout particles more thinly over larger areads ttedu-
ces the exposure to persons on the ground.

to the fallout grains on the surface of the groduding
their active periods. The effect on birds should be

The second assumption is that the winds at variousroughly similar to the effect on mammals. Ground-

altitudes are all traveling in the same directidhis is
not a totally inaccurate assumption, but it is pet-
fectly true, either. Slight differences in wind efition
from one layer of the atmosphere to another alseese
to spread out the fallout, again reducing the expoof
persons on the ground.

dwelling birds will be much harder hit than treeallers
or waterfowl.

From the levels of acute radiation dosages which
will occur within fifty miles of the silos, there ilvbe
significant damage to terrestrial plants of almesery
variety. Conifers are severely injured by radiatdoses

The third factor concerns the use of a 100 perceniof 2,000 R or more, and grassland species become

fission bomb. It is more usual to assume that aatoey
class weapon is 50 percent fission and 50 percsit.
(The real value is actually closer to 30 percessidin.)
Under this assumption all the radiation exposutesra
and total dosages are cut in half.

Finally, it will be a rare location that receiveal{
out from the destruction of only one missile silthe
silos are distributed in groups which are just $mal
enough to assure that their fallout patterns wikrtap.
As a rule of thumb, we might assume that anyoneivec
ing fallout from one silo will also receive falloditom
nine or ten others, too. Exposure rates and taisages
should be scaled up by a factor often to take éffisct
into account. Notice that multiple explosions will
increase the concentration of fallout on the grobmodl
will not greatly extend the total fallout areas the
downwind direction. Since the fallout reaches the
ground within twenty-four hours, the distance &aviels

severely injured at doses exceeding 20,000 R. From
these figures we can expect that pine forests hall
defoliated and possibly destroyed for thirty mitmsso
downwind of the silos. Areas of grassland devastati
will be much more restricted but will still exterfdr
several miles downwind of each silo.

| want to underline the fact that as bad as alé¢he
effects will be, they are restricted to areas ajato the
missile fields. The amount of actually unlivableamill
be very limited. The myth that a nuclear war means
poisoned world for thousands if years is not tiDen't
be taken in by it.

Internal Radiation Exposure

One of the most persuasive arguments of the "we're
all going to die" crowd is that even if you manage
survive the immediate problems of direct weapons
effects, local fallout, civil disruption, lack ofedication,

depends on the wind speed only, not on the number oetc., you might as well give up because strontidnwél

bombs.

get into your bones and kill you anyway. There is

What does all this boil down to? It means that the nowhere you can go, say the proponents of thisonpti

example shown in figures 3 and 4 is roughly corfect
areas near missile fields but greatly exaggeratedlF
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to escape the radioactive chemicals which will éwen
ally find their way into your body. Well, thereseme



truth to this objection, but there is also a lohohsense absorb more calcium from the soil than strontium.
implicit in it. When an animal eats the plants, the strontium is

How does radioactive material get into the body? absorbed into its body and deposited mainly in the
For the most part, such materials are inhaled,sitegk bones. The proportion of strontium deposited in the
or enter the body through wounds. Inhalation and edible meat and milk is surprisingly low and actsaa

ingestion of fallout particles and chemicals amgn#i- barrier between humans and the radioactive chemical

cant problems, and retreaters need to take stegpgoid Even within the human body the strontium from plant

these routes of contamination. or animal food is mostly eliminated, although a Bma
Internal radiation sources are dangerous out of proportion does find its way to the bones.

proportion to their activity because even alphaigas Once inside the bone, the strontium-90 decays

(which cannot penetrate the skin) are capable tef-in  slowly, releasing low-energy beta radiation, whitdes

acting with living cells when emitted inside thedigolIn little damage. Unfortunately, the decay product is

the tissues immediately surrounding an internalarad yttrium-90, which decays again almost immediately,
tion source, the exposure can be extremely high @&e producing high-energy beta radiation. In areas euibj
the particle does not contribute significantly be total to local fallout, enough strontium-90 may be defmaksi
body dose. The potential for inducing cancer olirigl in the fields to produce a noticeable (but not seagly
nearby cells is relatively great. large) increase in the incidence of bone cancesmam

Inhalation of fallout particles is not very likely and leukemia. Areas outside of local fallout paisewill
under normal circumstances because during the gerio not have sufficient strontium to produce any ofsthe
when the local fallout is arriving (and is suspehdethe effects.

air) the particles are mostly too large to be takehe The distribution of strontium-90 from fallout cor-
nose can filter out virtually all of the particlesd about responds closely to the contours of local fallositdes-
90 percent of what little does get in is soon caehp. cribed in Appendix B. The total extent of stronth9@

Inhalation of radioactive gases is another matter. contamination exceeding current Energy Research and
These gases, such as iodine-131, cannot be filmuwed Development Administration (ERDA) standards for
by normal means and are absorbed into the bloocagriculture from a single ground burst is roughgual
through the lungs. Radioactive iodine is also ittrced to twice the 150 R exposure contour distance. This
into the body by drinking water or food contamimhte means that even in areas where the local falloutois
with fallout particles. Since the iodine will didge in too severe, the strontium-90 contamination would st
water, even strained or boiled drinking water isafa if make the land unusable under current industriaidsta
it has been contaminated at one time. Once ingide t ards. After a nuclear war, the standards may well b
body, the iodine naturally concentrates in the didyr  revised upward substantially. Current standards are
gland, where it can produce permanent damage. Thisintended to prevent any possibility of an increas¢he
effect is particularly noticeable in children, weosubse-  cancer rate, however small, but in the post-atfzetod
quent growth can be stunted by the lack of thyroid this will no longer be an important factor.-Theldak
hormones. Fortunately, the half-life of radioiodire gamma exposure will already have boosted the cancer
about eight days, and a few weeks after the attaolkst rate, and exceeding the ERDA strontium-90 limitlwil
of it will have decayed. By simply avoiding contami seem unimportant when the only alternative is starv
nated food and water for a month or so after thecht tion. There will be locations too heavily contamtathto
you can eliminate most of the risk. use for agriculture, but they will be limited intert. To

Other radioactive elements which can be absorbecput this in perspective, we have been talking about
through the digestive system include the "boneessgk  "acceptable" gamma ray exposures as high as 150 R i
strontium-90 and barium-140. These elements are simthe civil defense context, but a dose of even | Guld/
ilar to calcium in chemical behavior and tend tadrae alarm an ERDA health physicist. Strontium-90 won't
incorporated into bones, where they remain perman-be that big a problem.
ently. Strontium-90 has been the focus of sometypret Cesium-137 is another internal emitter but it dife
lurid tales from time to time, including predict®rof from strontium-90 in four significant ways. Firdtall, it
"poisoned” agricultural products and universal kuk tends to stay in the soil and not be taken up laytpl
mia. Fortunately, the natural systems through which The primary way for it to enter an animal's body is
strontium reaches the human body tend to operate ve through ingestion of surface-contaminated plantemat
much in our favor. rials. The second important difference is that wsi

Strontium-90 from fallout is deposited on top of imitates potassium (rather than calcium) and terwds
the soil, and unless the ground is plowed, thenstim concentrate in meat instead of bone. Therefore, the
tends to remain near the surface. Plants with deefs ingestion of meat from animals which have beenifegd
pick up very little of it. Even shallow-rooted ptan on contaminated plants can be hazardous. The third
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difference is that cesium-137 is a gamma ray eratbel
contributes to the whole body radiation dose rathan
concentrating in one organ. Lastly, cesium hasla- re
tively short biological half-life and is 90 perceglimi-
nated from the body within a year of being ingested
There are other internal radiation sources,
iodine, strontium, and cesium are the three whrehtlae
most dangerous. The others either imitate the behav
of these three elements, or they are not retainethd
body and are rapidly eliminated. For retreaters lése
son is that it would be better to avoid falloutasevhen
you select a location for your post-attack homekbtéa
you do have to raise your own food in a fallout teom-
nated area, remember that internal emitters woili't k
you outright but will increase the possibility ofidg

mushroom clouds. Oxides of nitrogen in the quaatiti
expected from the detonation of 10,000 megatont wil
produce a significant reduction in atmospheric @zon
Since the ozone screens us from solar ultravidl’f) (
light, the amount of UV light will rise dramaticgll The

but NAS scientists were very cautious about saying thkac

how great an increase there will be, but their gzak
estimate was in the vicinity of six times the praseV
level. This effect will return to near-normal leséh five
or six years, although total recovery will take alges.

What effects will these developments actually have
on us and our surroundings? Let's take plants. first
Natural plant communities outside of local fallareas
will show no damage from delayed fallout, but thepd
in world temperature and the UV light increase doul

from radiation-induced diseases. Much of what we have drastic effects in some areas. Not much is yet
know about internal radiation comes from studies of known about the UV threat except that some plants

radium wristwatch-dial painters who used to licleith

brushes to keep them pointed and unknowingly swal-

seem to be very sensitive to this type of lightyarld-
wide six-fold increase in U V light might mean extiion

lowed enormous doses of radium (a bone seeker)yMan for many natural species, possibly including a feswy

of these people were still around decades latenwhe
Argonne National Laboratory scientists went looking

important natural dominants. That one is left haggi
We may assume that climatic cooling won't hurt

for them. The workers had serious bone damage, bunative plants very much because we know from expe-

they had not been killed en masse. You won't beeit

Long-term Effects
In 1975, the National Academy of Sciences pub-
lished "Long-term Worldwide Effects of Multiple

rience that plant communities can survive suchogsri
without any damage. The volcanic eruption at Kraka-
toa, for example, did little to harm natural plao@m-
munities in the rest of the world. Crops will be n@o
severely affected, however, because even a 1-degope

Nuclear Weapons Detonations," a massive evaluationin average temperature significantly shortens then-n

of the effects a full scale nuclear war will have those
parts of the world not within the influence of theect
weapons effects and local fallduThe scientists attempt-
ed to evaluate and predict the results of a UrBtdes/
Soviet war involving roughly 1,000 explosions ineth
10-megaton class and 5,000 explosions of about g- me
aton. (You have to admit that they were picturing a
pretty respectable war.) Their report is the mqsta:
date evaluation of this subject; | have used itvhgan
preparing the material for this section.

ber of frost-free days in a local growing seasamedrop

in temperature will eliminate wheat growing in Cdaa
for a year or two and will move agricultural bedtsfew

hundred miles southward all over the continent.

More serious is the fact that many agricultural
crops show tremendous variation in UV sensitivity.
Corn, soybeans, barley, wheat, and alfalfa arelyfair
resistant to UV damage and can be relied on to grow
under high UV illumination, but tomatoes, peas, rnsea
onions, sugar beets, and lettuce will not do welhla |

The long-term effects of a nuclear explosion arise think about that fact every time | see advertiseiéor

from three processes. The first is the injectiorraafio-
active particles into the stratosphere, where ttegyain

"disaster" vegetable seed canisters. Corn is ysuiad
only plant offered that would stand a chance oVisur

as a suspended aerosol for months before coming.dow ing the UV exposure (see table®s).

The second factor in creating long-term effectsthie
injection of non-radioactive dust into the stratose
along with the delayed fallout. Like an immense-vol
canic eruption, the detonation of thousands of-silo
destroying megaton weapons will put millions of saof
dust into the air, effectively changing the claraf the
atmosphere and shading the planet's surface. Tiae-sc
tists predicted a resulting drop in average tempezeof
about 1 degree centigrade. The dust is expectaett®
out of the air completely in two years or so.

The third factor is the creation of enormous
amounts of nitrogen oxides in the superheatedfaireo
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Most wild animals will not suffer greatly from the
long-term radioactivity produced by a nuclear wéhne
lifetime residual radiation dose for most wildliféll be
about 2 rads (or 2 rem on the human scale). Thibse
enough to the natural background level to be uneati
ble. There may be some damage to wildlife in aratid
alpine ecosystems, where lichens and mosses are the
chief form of plant food, because these plants tend
concentrate fallout. This biological magnificatiomill
increase the internal dosage of radiation receibgd
herbivores such as caribou.

The UV light increase is likely to be a more sesiou



danger to wildlife species than radiation. Manynaadi A good-sized nuclear war will produce only 1/3
species are dependent upon particular plants whah rem of exposure per year for residents of the eonth
die out under high UV exposure. This possibilitytas hemisphere, and the evidence to date indicateslahdt
uncertain to explore with any confidence, but &ypo- areas in the southern hemisphere will get only thire-
thetical example, imagine the implications for gpla- as much radiation as in the north. Let's make sy eand
tion of squirrels if suddenly their entire foredt @ak call it 1/10 rem per year for Australia. How mangap-
trees were to die. Starvation would reach all tlag wp ons would we have to detonate to increase the long-
the food chain to animals which prey on squirresstill term fallout exposure level for Australia up to an
others which prey on the predators. average of 1,000 rem per week? The answer, rouofied
Direct effects of UV on wildlife are possible, but a little, is 500,000 times the number of weaponscivh
they shouldn't be serious for most animals. Expege the NAS thought would be enough for a full scale.wa
has shown that animals which have accidentally tmeco Even with the insane competitiveness of the arros,rb
sensitive to sunlight (by eating certain toxic p&n  suspect that it will be a while before we can matehry
simply find a shady place to spend the day and theravailable weapon with half a million others juggliit.
forage at night. With the exception of birds, most What effect will a 10-rem exposure over thirty year
which are helpless in the dark, | suspect that mast have on the northern hemisphere survivors? For one
life will adopt the nocturnal pattern for a few yga  thing, there will be an increase of about 2 perderihe
(Actually, many mammals are naturally nocturnal and spontaneous cancer death rate. (I suspect tha tiér
are not in direct danger from U V anyway.) Largeanmn be simultaneous increases in deaths from staryation
mals that typically spend the winter searching ftood disease, and local riots which will make the canete
in snow-covered areas will not fare so well, howeve next to invisible in any case.) There will also be
The high UV concentration may mean severe snow-increase in the numbers of radiation-induced defform

blindness and starvation for them. After the fikghter, ties in unborn infants at the time of the war, b
big game could be very scarce in much of the teatper increases will not be distinguishable from non-atidn
zone. defects.

Effects on domestic animals will be almost idertica The effect of inhaled plutonium particles in produc
to those for wildlife. If there are humans arouodjtide ing cancer of the lungs was not clearly definedtiosy
animals to food and water, however, livestock wik Academy report; there is some controversy over that
be seriously affected. subject at this time. One interesting comment, nekeod

What about people? Many of the nuclear war hor- in the report, though, was that the average Newkafor
ror stories we see on television or read aboutiense in 1963 had about 1,000 plutonium particles inltigs
fiction novels involve sweeping long-term dangepsar- derived from weapons testing fallout. At last repor
anteed to exterminate the human race if the hetbeof New York was nearly bankrupt but not experiencing
story fails to clobber the bad guy in time. Thisgar- any lack of population.
bage. Of all the large animals on the planet, wes e The increased U V dose to humans may produce a 3

least to fear. This is mainly due to the fact fedple are  to 30 percent increase in the levels of skin candsen
capable of understanding what is happening and caraveraged for the forty years following the war. Shi
take steps to protect themselves. That is whathiigk means that while every 100 people who develop skin
is about, after all. cancer now, between 103 and 130 may get the disease

The total residual radiation dose (both internal an during the years after the war. This predictionuasss
external) for a human survivor not living in an aref that everybody will spend a lot of time baskinghe sun
local fallout will amount to less than 10 rem foperiod during the first three years, when the UV leveld b
extending up to thirty years after the war. Oncaimg  high. The cancer would be a delayed effect of éiiso-
this is next to nothing. Remember that the expobae  sure. There is a serious objection to this assumpti
to be over 200 rem delivered within a week to cause however. If the U V levels get that high, a Cauaaswill
acute, lethal reactions in even 1 percent of theulzoe develop a blistered sunburn within ten minutes xgfoe
tion. We are talking about 1 / 3 rem per year ssldt sure to the sun. Incapacitating snowblindness aatur
doesn't seem very alarming, does it? equally quickly in snowy areas. Most people wilbpa-

If you have read Nevil Shute's On the Beach, you bly try to avoid the sun for a while, which shouddt
will remember the terrifying and inevitable waitr fthe down on the projected skin cancer rate. Rememkadr th
end, when the delayed fallout from the northernihem the UV problem only lasts a few years, not forever.
sphere finally spread to Australia, killing thetlasman The final long-term effect on humans is the poten-
survivors after just a few days of expostréhe dis- tial genetic damage which could be caused by riadiat
armament people have made great use of this mythor UV light. Once again, many movies have been made
hinting that it really could happen. Could it? which capitalize on rampaging mutants, defarme
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monsters, and other supposedly "genetic" chang#sein ore have all been used up long ago, that we hagtddha

human race. What are the facts? travel to the shore of the Arctic Sea for oil, yeegin to
The Academy scientists carefully took everything suspect that economic recovery will not be possible
into consideration and decided that there will be a Politically, it is difficult to imagine the United

increase in birth defects of about 0.1 percents Tilieans  States government surviving the crisis. The halfs o
that the spontaneous rate of defective childrerichwvis government are high-priority targets both at the
6 percent in our country, will increase to a high o national and state levels. Since the military feredll
perhaps 6.1 percent in the years after the war.eOncbear the brunt of the attack, it is doubtful thHa thation
again, the difference will be too small to notieed the  will be able to muster a viable defense after tlae. Whe
effect will be temporary. great probability is that individual counties argsacia-

For retreaters, the long-term effects of a nucleartions of towns will band together into local all@es.
war pose four direct difficulties. The first is tpeoblem  The old line from the Declaration of Independence
of being able to function in a high-UV environment. about our nation being composed of "free and inde-
That ten-minute sunburn will be a serious nuisafde pendent states" may again become true for the tfiret
second problem is the scalding of crops by UV light in 200 years.
which will mean that many of our most productivedo Within these recovering fragments of the nation, it
plants will have to be shelved for several yearsl time is likely that local economies will soon be estsidid
UV levels return to normal. The two to three yeafs with a fair amount of specialized labor. Peoplel wil
abnormally cool weather will mean that a crop which start using their old knowledge to put things back
does well at your retreat site under normal coodgi together. The people who say that we will become sa
will be unable to succeed there when the agricaltur ages, or that at best we will be thrown back tol¢hel of
belts shift to the south. Lastly, U V-induced blimds in  pre-industrial America, are not right. Imagine Ciwar
big game animals (other than hibernating bears; perera Americans with a detailed knowledge of eledtgn
haps), will make hunting a very unproductive atyivin aerodynamics, medicine, and modern agricultural
any areas subjected to winter snows. Retreaterk wilscience who have the wreckage of 250 major cites t
have to take all these phenomena into accounteir th plunder for parts. It will not be a return to am elay of
survival plans. life, and it will not be a matter of living like gages. It

will be another in a long string of difficult ageshen
human beings will work hard to rebuild their world as

Effect on Civilization they have done so many times in the past.

The long-term effect which a full scale nuclear war
will have on Western civilization is fairly easy define. What about Civil Defense?
Western civilization as we know it will cease tagex° For those of you who are wondering what the

There can be little doubt that a catastrophe whichnation's civil defense program could do for youtlie
severely damages all the major cities of a civilas event of a nuclear attack, the answer is nothidgs 15
which reduces the human population of those citiea not just my opinion. In a recent interview, theeditor of
quarter of their original number, which destroys th the Defense Civil Preparedness Agency, Bardyl Eran
factories, tools, and power sources upon whichettun-  candidly admitted that there is no real civil defen
omy is based, and which then causes ecologicalrdist program in this country anymore." When asked what
bances sufficiently great to make agriculture difft for he would tell his family if he knew an attack wasréng,
five or six years will deal a very severe blow teet Tirana replied, "I don't know. | guess I'd tell myfe to
stability of the civilization. When you considerathour get in the car and start driving. To where, | d&nthw."

civilization has been showing signs of running olutaw If the Tiranas had joined a retreat group they woul
materials, that the easy seams of coal and veiinerof know where to go in a crisis. How about you?
Commentary
Before closing this chapter, | think it is apprapei Survivalists should vigorously oppose the follow-

to discuss a few political subjects. The point @w of ing developments:

the survivalist is unique and provokes an unuspats

trum of political attitudes regarding military spkimg 1. Strategic arms limitation treaties. The SALTksal
and arms control efforts. were a noble idea, but in practice they have made a
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nuclear war more likely in the near future by withen 3. Improved missile guidance systems. The next genera-
the Soviet lead in strategic weapons. tion of ICBM guidance systems is expected to drop a
2 Any new land-based missile program, whether using Minuteman warhead within thirty feet of a Sovidbsi
silos, underground mobile launchers, or surface after a 2,000-mile flight. If guidance systems ceally
mobile launchers. More than 90 percent of the tallo be made this accurate, megaton warheads will be
we can expect from a Soviet attack will come fréw t unnecessary for silo destruction. Small sub-kiloton
destruction of our existing land-based missiles. warheads, or even conventional explosives, might be
Adding more gratuitous targets will just make our substituted. This would virtually eliminate the pibs
individual survival problems that much more bility of serious ecological disruption.
difficult. 4. Deployment of the neutron bomb. This weapon is the
3.Deployment of strategic cruise missiles. Most of first positive achievement in forty years of nuclea
these mindless missiles will detonate over Soviet weapons development. With about 2,000 1-kiloton
targets which have already been damaged by previou neutron warheads, the NATO forces could easily stop
missile attacks. Multiple detonations over devastat a Soviet armored attack on western Europe and still
areas will just add to the long-term ecologicakutis have a territory worth defending afterward. Thel-abi
bance without aiding the military effort. ity to achieve this military goal without destrogithe
4."Super-fallout” enhanced radiation weapons. There defended territory is a tremendous step forwarce Th
was once a lot of interest in "salting" nuclear prea weapons NATO now stocks would stop the Soviet
ons to produce very long-lived fallout. This would  tanks easily enough, but they would also causerseve
have been used to deny access to a region of speci damage to the defended nations.
military or industrial value. Any future resurgenice 5 The Trident submarine program. To the extent that
this interest should be vigorously opposed. Thgdon  Trident submarines can be used to make Minuteman

term effects are severe enough as it is. silos obsolete, they are a positive developmenenEv
though the Trident system multiplies the total nemb
Survivalisls should support these developments: of megatons poised in readiness for a "spasm" thir,
1 Any form of civil defense activity, even the dubou s tolerable if it helps eliminate the land-basédss
crisis relocation plans in fashion at the momerdv-G As survivalisls, we can tolerate any development

ernment civil defense efforts generate research ant which removes the 2,600 American and Soviet missile

surplus equipment of direct benefit to survivalists  silos from the first-strike target lists.

Examples of these resources include both the surplu

radiation meters discussed in chapter 8 and the gov Unlike more conventional political groups, people

ernment target list studies mentioned in Appendix A concerned with surviving a nuclear war must ocaasio
2. The B-I bomber, or any similar piloted delivery sys ally support increased military spending (even fif i

tem. Any human-controlled vehicle is preferable to undermines the dollar) and at other times oppose it

any computer-controlled vehicle from our point of (even if it weakens our defenses). Whether or metiar

view. A human pilot, unlike a cruise missile autopi  will be fought is not the question here. The questis

can elect to abort the mission if the primary targe how it will be fought. The goal of survivalist ptdal

has already been destroyed. It's the best waydimav activity in this area must be to alter the condoicthe

the ecological consequences of "pounding thewar toward improved post-attack survival conditions

rubble." No one else is looking at the subject in quite tidsy.

Notes

1 A wealth of information is available to survivadish the publications of various United States
government agencies. When | have referred to sdole@ment, | have included its
depository call number to help you find it in aréiby. Your local library may not have a
United States documents collection, but most usities do.

2 Samuel Glasstone, ed., The Effects of Nuclear Wesa[8yd ed., a report of the United
States Department of Defense and the United Saeartment of Energy, 1977 (D1 2:N
88/2).

3.Norris McWhirter and Ross McWhirter, Guinness BobkVorld Records (New York: Bantam
Books, 1977), p. 393.

4. Robert Merle, Malevil (Anderson, Indiana: WarReess, Inc., 1975).
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5. See chapter 8 for additional discussion of the EjuEstion.

6. For further analysis, consult table 5 and the disimn of radiation injuries provided in
Appendix D.

7. "Long-term Worldwide Effects of Multiple Nuclear \&pons Detonations," a report of the
National Academy of Sciences, 1975.

8. See chapter 5 for a more complete discussion ghvaligardens.

9. Nevil Shute, On the Beach (New York: Ballantine Badks., 1974). Two fictionalized
accounts of nuclear war that are particularly northy are Pat Frank, Alas, Babylon (New

York: Bantam Books, Inc., 1959), and Larry Niven dedy Pournelle, Lucifer's Hammer
(New York: Fawcett Crest Books, 1977).

10. William M. Brown, The Nuclear Crisis of 1979, Defer@wil Preparedness Agency,
September 1975. This discussion was heavily infladrby Brown's fictional account of the
DCPA's handling of a nuclear war. | highly recomménd

11. Michael Satchell, "Why the US Worries about NegtecCivil Defense,” Parade 21 May
1978, p. 8.
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To Flee or Not to Flee

WITH APOLOGIES to Shakespeare, the title |1 have
used for this chapter directly poses the key gqoestif

all survival planning. To flee or not to flee? Runstay?
Retreat or dig in? To continue to paraphrase Handet
it better to sit still and take it or to get outtbe way?
Well, it depends.

This chapter is intended to help guide you in gelec
ing among several difficult alternatives in yourgmnal
survival planning. In the case of a nuclear wars@me
other massive disaster you may have in mind) will pe
better off staying at home or would it be betteyaiu
evacuate to another area? If you decide to stagt wii
you need to do in order to secure your positioncae?

If your decision is to evacuate, where will you dé@w
will you get there? Should you drive, hike, sail,fly?
Would it be better to evacuate now, immediately, or
wait until the last minute? How will you know whéme
last minute is at hand?

These are some of the difficult questions every
group of retreat planners faces at first. The answe
depend mainly on your personal situation. Where you
live, how many people are in your group, and hoveimu
money you can spend will all affect the decisiofise
only area which is completely up to you is how much
effort and inconvenience you are willing to tolerdn
the name of security. You could move to Bora-Bard a
be completely safe from nuclear attack, but in exge
for that security you would have to give up fredquigips
to the movies, the grocery store, and your dotitrere
do you draw the line? That's up to you.

Predicting Nuclear Danger Areas and Fallout Pattern

In Appendix A you will find a map and a list
describing over 1,500 nuclear attack high-risk srea
defined by the Defense Civil Preparedness Agenagt (a
which | have updated). These include 1,054 missites
which are listed as aggregated "complexes." Arabs s
ject to extremely high fallout are also indicated.
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You should check to see if your home or potential
retreat location appears on this list. You may he s
prised to discover that many nuclear targets acatéul
in remote corners of National Forests, etc. It wobé
better to be surprised now while looking over tie, |
rather than later . . .

The target list is divided into primary, secondary,
and tertiary targets. Primary targets are mainlya-St
tegic Air Command missile and/or bomber bases and
support facilities. These targets will be hit withimnin-
utes of the outbreak of the war. Secondary targets
industrial or governmental targets and may berhine-
diately or may be designated for attention by Sovie
bombers several hours after the first strike. aeyti
targets are centers of civilian population. Themgydts
probably won't be hit in the first strike.

As | mentioned in chapter 2, predicting where the
fallout from a particular target will go is a shakwsi-
ness at best. It is impossible to know what dicecthe
wind will be blowing in the 40,000- to 50,000-folatyer
at the moment of detonation, and for this reasoostm
people simply give up on the whole idea. This is a
mistake. Although you can't accurately predict weher
the fallout will go, you can do a pretty accuratd jof
figuring out where it won't go. Since retreaters asu-
ally more interested in locating safe areas thamgea
areas, the mapping of fallout-free locations fitsviery
well with their needs.

First let's establish some fundamentals. The basic
idea here is to plot on a map all the areas near lyome
(or your proposed retreat) which probably will not
receive any local fallout from targets nearby orsir-
rounding states. By "probably will not receive dngal
fallout" I mean those areas where the probabilftyamy
particular spot receiving fallout is less than 2ceat. If
you build your house or retreat encampment in srch
area, you could expect to receive fallout onceifty f
nuclear wars. Good enough?



The next question is, what do we mean by "fallout?"
For the special purposes of this discussion, | henbe-
trarily defined fallout as sufficient local falloub pro-
duce 150 rem of radiation exposure in the first two
weeks following the attack. If you get less fallaban
that, you will be in little danger, because evea thost
modest protection will cut your exposure down t@-ne
ligible levels; even without protection, the consences
of such radiation would not be too serious. If yanea
receives more than 150 rem in the first two weegks)
will have a radiation problem, and some more sdphis
cated measures will be needed to insure your sairviv
Therefore we will be mapping areas that have lbas t
a 2 percent chance of receiving more than 150 rem i
the first two weeks.

The next question has to do with the targets that
will produce fallout. The actual selection is up ytou,
although Appendix A will help guide your decision.
Real-life predictions should involve consideratiaf
local fallout coming only from missile silos andrizen
key military targets with hardened facilities. Thes
include bases located near Omaha, Nebraska; Rieersi
California; Washington, DC; Colorado Springs, Colo-
rado; and possibly the submarine bases at Bremerton
Washington, and Charleston, South Carolina. It is a
virtual certainty that the other primary targetsainty
SAC bomber bases) will be hit with air bursts and w
produce no fallout.

If you are the kind of person who believes that the
Soviets will try to generate as much fallout asside
and will hit as many military bases and cities asgible,
you are welcome to go to the extra work of takitig a
targets into consideration, but | suggest that ymt

to define the directions from each city which coulel
expected to receive fallout more than 2 percenthef
time. Most cities had three such fallout sectores
sponding to 20, 40 and 60 mile per hour wind spekds
addition, several cities had a fourth danger septor
duced by rare winds over 80 miles per hour. These
sectors are listed in Appendix B.

Once you know in what direction the fallout may be
blown, how do you know how far it may go? This veas
difficult question for me to investigate becauses th
sources disagree, sometimes by very wide margins. T
"problem" lies in the fact that the Atomic Energpra-
mission did not want to kill thousands of peoplehwi
their tests and therefore avoided creating too much
fallout in their Nevada explosions. The Pacifictsedid
generate plenty of fallout, but almost all of il fiato the
sea before anybody could measure it accuratelys Thi
leaves us with theoretical models which differ frome
another almost as much as they differ from real lif

Eventually | selected two sources of information
about the downwind extent of the 150 rem exposure
area at two weeks. The first, of course, was Glagss
The Effects of Nuclear WeapohsThe second was the
DCPA publication User's Manual, Meteorological
Data for Radiological DefenseAs you will see in com-
paring the two sources (in table 6), the DCPA figur
indicate downwind travel of fallout about one anko
half times as great as the Glasstone figures. Poth
sume 50 percent fission surface bursts. Which $et o
figures you decide to use is largely a matter afiop. If
you assume that Glasstone is right, then the DCPA
figures represent a substantial margin of safdtythé
DCPA figures are right for 50 percent fission, thée

bother. Under those circumstances there aren't any Glasstone figures are very close to correct fopé@ent

totally "safe" areas worth mentioning. If you arerm
interested in real-world predictions, however, yoan
rapidly eliminate your local danger areas and conce
trate on safer locations.

Who knows where the wind blows? Several years
ago the DCPA compiled "effective wind direction"taa
for the fallout-carrying layers of the atmospheneero
forty representative cities throughout the Unitedt&s.

It found that fallout would almost always be blowm

the east of any target. When the high-altitude wind
were moving very slowly, the wind direction was alby
between north-northeast and south-southeast. At nor
mal speeds—around 50 or 60 miles per hour—the wind
direction was usually between northeast and sosthea
At higher speeds, the range of variation was eess, |
roughly between east-northeast and east-southeast.

The DCPA people were kind enough to supply me
with the raw data from this study in "windrose" rfwt,
which gives the exact percentage of time in whicé t
fallout would be blown a particular direction apartic-
ular speed from any of the forty cities. | usedsthdata
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fission, which is a real-world estimate of the attu
fission content of the bombs.

| prefer to use the DCPA figures for 1-megaton
fallout and Glasstone's figures for the 10-megdtdh
out. On one hand, | know that I'm not overestingtin
the smaller fallout danger areas, which is the saifeg
to do. On the other hand, using Glasstone's figtoes
the 10-megaton patterns assures me that | am wi@r-un
estimating them by real-world standards, nor amdro
looking potential retreat areas by exaggerating the
fallout danger radius. This is a real problem imte of
the Minuteman silo fallout; if you use the DCPA -fig
ures, the danger radii are so large that nothist) &athe
Rocky Mountains could be thought of as a safe area.
That makes retreat planning difficult, to say thasi.

Mapping Fallout-safe Areas

The following paragraphs describe the method of
mapping fallout safe areas within the United States
Get a folding United States highway map, such as



TABLE 6
150 Rem Radiation Exposure Distances

MILES OF TRAVEL

WIND SPEED 1 MEGATON 10 MEGATON
mph Glasstone DCPA Glasstone DCPA
20 115 140* 290* 335
40 165 265* 430* 650
60 210 310* 510* 830
80 250 340* 590* 1,000

*These estimates are preferred. (Distances indicates from the target at fourteen days.)

the one produced by the American Automobile Associa need to put in west, because the fallout won't fuat t
tion. It is important that the map be relativelyga and ~ way.) Now label the radial lines with their "degdtee
that it include the whole country, exclusive of ga designations. The line running due north from tueyet
and Hawaii. (Residents of these states can makegitdo  is O degrees. The line running east is 90 degrees.

a state map.) south is 180 degrees. The number of degrees iresess
Refer to Appendix A. Mark a circle on the map that you travel clockwise around the circle.
encloses the entire area within 1,000 miles of yoca- Now, how far will the fallout travel downwind? For

tion (or the proposed location of your retreatptRhe  this example | have used the DCPA estimate for a
locations of all missile fields within this circléThe 1-megaton surface burst: according to table 6,f#fle
missile fields are located exactly in Appendix A&ngr-  out will travel 140 miles at 20 miles per hour wispeed,
ally, these may be found in the following statesorM 265 miles at 40 miles per hour, or 310 miles an6lés
tana, North Dakota, South Dakota, Wyoming, Ne- per hour. Check the legend of your map to see Wit
braska, Colorado, Kansas, Missouri, Arkansas, ancscale is. It may say "One inch equals approximai€§
Arizona—see also figure 7.) miles”; this means that the 140-mile distance Wwél a
Draw another circle on your map, this time enclos- radius of 140/100 = 1.4 inches. A distance of 26kesn
ing everything within 350 miles of your home orregit reduced by the same method is 2.65 inches, and 310
site. Within this circle, plot the location of gtimary, ~ miles becomes 3.10 inches. If the scale on your imap
secondary, and tertiary targets. Use a "|" to degigg  not 100 miles to the inch, the method still worksvide
primary targets, a "2" for secondary targets, ari@"a  the distance concerned by the map's scale to get th

for tertiary targets. inches of distance on the map. Then draw in thres a
Now consult the list of forty cities in Appendix B, representing 140, 265, and 310 miles on your graph

and check off the names of the cities on the listwvfall paper. You are now ready to start plotting the @ang

within your two mapped circles. Mark their locatsoon areas.

your map. Figure 5B: Referring to Appendix B, you see that

Next, carefully plot the fallout danger patterng fo the 20 mile per hour danger zone for Albuquerque
each of the cities which you checked in the lagt.sYou  extends from 25 degrees to 175 degrees clockwissy D
will draw these patterns on a separate sheet @frpapt  two vectors from the target out to the 140-mileeliihis
them out, and use them as tracing templates itiqgot wedge-shaped area is where the fallout from Albu-
the danger regions on your map. querque will most probably be deposited when thgh-hi

Figures 5A-5F show you how to construct the fall- altitude wind speed is 20 miles per hour.
out danger zone for Albuquerque, New Mexico, folow Figure 5C: From the table in Appendix B, you see
ing a 1-megaton surface burst in that city. Theesamthat the fallout danger area for Albuquerque ranges
procedure can be used with any of the remainimtythi from 45 degrees to 145 degrees clockwise when thé w
nine cities listed in Appendix B. speed is 40 miles per hour. Draw in these vectos a

Figure 5A: The easiest way to plot fallout patternsextend them to the 265-mile line. This is the andwere
is to use "polar coordinate” graph paper. You caa u the fallout will most likely be deposited when thigh-
blank paper, a protractor, ruler, and compasstuflije, altitude winds are blowing at 40 miles per hour.
but the graph paper helps. The very center of te ¢ Figure 5D: At 60 miles per hour, the winds deposit
centric circles on the graph paper will be the fioraof ~ the fallout within an area from 55 degrees to 16§rdes
the target—Albuquerque in this case. Write in thead  clockwise, extending to a range of 310 miles. (bitin
tions of north, east and south. (In most casesyanit Appendix B that there is no danger area listedMbu-
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guerque in the 80 mile per hour wind category.dme
cases you would have to draw a fourth danger area f
the 80 mile per hour winds.)

Figure 5E: In this figure all three danger areageha
been plotted together. The 20, 40, and 60 milehper
danger areas are superimposed in the diagram. &tte n
step is to draw a smooth outline around the ragget
angular pattern of wedges you have constructeds Thi
step will reflect the fact that the winds blow &t the
speeds between 20, 40, and 60 miles per hourTtas.
outer dashed line represents the total danger farea
fallout from a 1l-megaton surface burst occurring at
Albuquerque.

Figure 5 F: Here the outline of the total dangemar
has been plotted along with an idealized falloutepa.
Notice that the area covered by the fallout patisrn
much less than the total area within the dangeezon
The danger zone simply represents the extent ckpla
where the fallout could come down. As figure 6 indi
cates, the predicted danger zone for the Nevadaites
far exceeded the actual location of fallout.

Reconsider figure 5E for a minute. You may have
wondered what the numbers were all about. It issasy
to predict the relative risk of living at differelications
within the total danger area, but by checking ® lsew
the 20, 40, and 60 mile per hour danger areas aperl
you can get at least a rough estimate of the hamard
locations. The numbers refer to how many of theghr
individual danger areas overlap each section ofithe
gram. The wedge-shaped area directly to the easieof
target is overlain by all three patterns and hashibst
chance of receiving fallout. Areas overlapped bjyon

traveling that far. The danger area calculated X6r
megaton fallout using this method is only usefut fo
general planning. Don't make the mistake of feebafg
just because you are 1,001 miles from the targeu Y
can't cut it that fine.

| have adopted the expedient of using a 10-megaton
pattern as a model for the fallout that will be geted
by the destruction of missile silos. There will ety be
much more fallout generated by these explosions tha
10-megaton figure would indicate, but the explosion
will be spread over such a wide area that you rsey
worry about 10-megaton's worth passing over you at
any particular point downwind. To figure the danger
areas for a missile field, just plot a 10-megatattgrn
from the edge of the missile field that is clogesyou. If
the line misses you, you are probably safe.

Now that you have drawn the danger pattern tem-
plates you will need for your area, carefully chem
out. You can use these cut-out shapes to plot anget
area boundaries for any target on your map. To dhaw
danger boundary for a particular target, selecttéme-
plate from the nearest city to the target, place th
"target" spot on the template over the target iooabn
the map, line up the east-west line on the templatie
the east-west line on the map, and carefully tradime
around the edge of the template. Your map now shows
where the fallout from that particular target ikely to
land. Draw the fallout danger areas for all the sités
fields on your map and also for any primary or seco
dary targets that you suspect will be hit at groilenel.
(Most of them won't be.) When you are done you will
have mapped the dangerous and safe areas near you,

two patterns are not quite as dangerous, and thosiand you can proceed to your selection of a resiat a

within only one pattern are safer still. Areas nearK+"

are probably within only one pattern. Areas marked
zero are judged safe. This method of sub-dividimg t
danger zone is not statistically sound, but forderu
approximation it can be very useful. Note that this

new neighborhood, or escape route.

What does this method of mapping fallout tell us
about the situation in the United States followiag
hypothetical attack? Figure 7 is a map of the pbtba
fallout areas in the United States following a +walld

method also applies to situations where overlapping attack on military and industrial targets (see dlgare

fallout from more than one target is a possibility.

2). As you can see, most of the country is indittanger

There are a couple of important exceptions to be from fallout. And as noted, even within the plotted

aware of in plotting fallout danger areas by thistmod.
The first is that some cities in the southeastan qf the
country have a second danger area listed for vprdds

in the 20 mile per hour category. Sometimes in the
spring and summer, the wind blows slowly to thetires
these locations. This produces fallout danger mths

a short, stubby "tail" sticking out to the west.eTjpat-
tern shown for Charleston, South Carolina in figiie
one such example.

Another exception has to do with 10-megaton fall-
out patterns. At extreme ranges (such as thosetd&00
1,000 miles downwind) the exact limits of the dange
area are very unreliable. The fallout cloud wilnakst
certainly change direction and speed somewhat &efor

danger areas only a small proportion of the arelh wi
actually receive fallout. Even so, anyone who liireghe
Central Time Zone should give serious considerat@mn
digging a deep fallout shelter. The Dakotas, Nek&as
Kansas, lowa, and Missouri are clearly in more éang
than the rest of the nation.

Notice in figure 7 that the areas outside the tdllo
danger regions are "safe" only in the sense theat till
receive no fallout. There are two or three hundeady
important targets in the rest of the country whiebuld
not generate fallout but which would not be safebéo
near.

Figure 8 is a map constructed for the pessimists
among us. This map shows "safe" refuge areas under
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FIGURE 6: Predicted and Actual Fallout Patternsttepas illus- indicating actual areas which received fallout. t(%d patterns after
those pictured in Radiological Defense HandbookfeBse Civil

trated by dashed lines were calculated by the ndetlescribed in the
text for the Nevada test site. These are overlgithiee patterns Preparedness Agency, June 1974—SM 11.22 2.)
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FIGURE 7: Fallout Danger Areas in the United Stafes calculated Union. Targets which generate fallout are missile fields and a few
by the method described in the text, areas enclogédoken lines will special military bases. (Compare to figure 2.)
receive most of the fallout generated in a realstiack by the Soviet
two "doomsday" assumptions, namely that all primary The refuges numbered 9, 10, and 11 are "Type B"
targets will be hit at ground level, or, alterngfghat  refuges. These aren't really good refuges, butidens
every target in the country will be hit at grouedé|. ing the circumstances, they are the best the depdira

If all the primary targets are hit with fallout- of the country has to offer. Assuming that theyeree
generating ground bursts, there will still be @&st&bn of no missile field fallout, the probability of getgrfallout

potential refuges where the probability of recejvfall- from other primary targets is under 2 percent fose
out from any particular target is under 2 percengéfer  areas. That's the best | can do for the Midwest.
to these areas as "Type A" refuges. One of thedamgf On the east coast there are four refuges. The

these refuges is in western Canada (area 1). Ifiggu northernmost is in upstate New York (area 12) and
foreign travel, you might dodge to the north. Witltihe =~ extends across the Canadian border into Ontaries Th
United States, the Pacific coast from San Frandisco is the only portion of civilized Canada east of éita
the Canadian border will be fairly fallout-freecinding ~ which is unlikely to receive fallout from United &Bés
a sizable chunk of east-central Oregon (area 2ar Ne targets (under the assumption that all primary efsrg
Los Angeles, the safest fallout refuges are then@&la  will be hit at ground level, of course).
Islands (area 3), forty or more miles off the coBsople Area 13 is in southern Virginia and North Carolina.
who routinely sail to the islands on weekends mighThis is roughly where our national leaders haverthe
decide to take an extended vacation if things start special fallout shelters, complete with offices rrdito-
look bad. ries, cafeterias, tennis courts, and the communbitst
There are Type A refuges in Nevada, Utah, aniequipment necessary to run a country (and a wanh fr
Arizona (area 4), Colorado and New Mexico (area 5)deep underground.
the Big Bend area of Texas (area 6), and the soutie Area 14 extends along the Gulf Coast from New
of Texas from roughly San Antonio south to the Mexi Orleans across the Florida peninsula to Jacksenvill
can border (area 7). Much of Mexico itself (aread) The last Type A refuge (area 15) lies between Mysrs
course, will be fallout-free.
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and Fort Lauderdale, just north of the Florida

Everglades.

missile can be moved constantly from one randoni- pos
tion to another within a ten-mile long trench, nmaki

The Type A and Type B areas assume that all Soviet targeting problems hopelessly complex. In my

primary targets will be hit at ground level. Whétail
domestic targets are hit at ground level?

In that case, the probability of getting falloutthre
Type A and B areas rises to the point that theyhotihe
considered refuges any longer. In the case of laousl
genocidal attack on our country (which is extremely
hard for me to envision) only the "Type C" areal still
have less than a 2 percent chance of getting danger
levels of fallout. There are only three such refugehe
first is in western Canada (area 1), the secoratasind
the Oregon-California border (area 2), and thedth
Mexico south of Monterrey (area 8). All of theseas,
of course, are also Type A refuges.

opinion, this project is sheer folly. | stronglyspect that
the Soviets will respond by developing the capgbiid
pulverize the entire length of each trench. Onlgirth
technological limitations and the SALT treaties Wbu
hamper them in this goal. Since the MX system & th
"answer" to the Soviets' rapidly developing ability hit
every Minuteman missile silo, it doesn't seem {ikerlat
missile technology will hinder them much in copwgh
the MX system. | may be old-fashioned, but | don't
think the treaties will hinder them much either.

At present, the MX trenches are to be built on
government lands in the states of Nevada, Arizona,
Utah, and New Mexico. If these trenches are ever at

As this book was going to press, Congress allocatedtacked, they will generate twice the overall amoaht

funds for the development of the controversial MX
missile. This is to be a system of 200 land-basestitas
mounted on mobile platforms. The idea is that each

FIGURE 8: Fallout-free Areas of the United Statgpd A refuges
have less than a 2 percent chance of receivingutalf all primary
targets are hit at ground level. Type B refugesualikely to receive
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fallout we would expect to see from existing silos
(because it will require several warheads to dgstiach
trench). The impact on survivalists in the southern

fallout other than that generated in nearby misidéds. Type C
refuges are unlikely to receive fallout even ifddimestic targets are hit
at ground level.



Rocky Mountain and south-central states will beesev @ particular question tells you which question &k a

If the MX missile reaches the deployment stagsilit next. Eventually, the questions lead you to a ssigge

mean that there will be no fallout-safe refugestia type of disaster planning which fits your particula
southern half of the country from the Californiardber situation.

to the Mississippi River. Using the key is simple: look at question 1, "Isiyo

Still, 1 want to be sure that you have not lostryou Primary concern a nuclear war?" If it is, you predeo
perspective while looking at these maps. Thesegesfu ~ question 2. If not, you skip straight to questidh Reep
are not the only safe places to be when the fafitarts. ~ following the instructions given in each entry atie
Even under the worst assumptions most of the lasal a  key Will lead you to the information appropriate ytour
of the country will escape lethal fallout exposutew- needs.
ever, it is only in these refuge locations that gan be
confident that you personally will be missed. Caegsof
the refuges you might be missed by the falloutyaw
might not. But don't forget that if the fallout doe
happen to descend in your area there are still rmteps
you can take to protect yourself.

Personal Decisionmaking

The series of decisions you will need to make teefor
starting your disaster planning are presenteddrfaim
of a dichotomous key—the "Key to Survival." Thisais
sequence of questions in which the answer you ehimos

The Key to Survival

1 Is your primary concern a nuclear war? 6. You will have to analyze your situation carefully t

Yes-2. No—23. select a local neighborhood where your risk from

2. Consult Appendix A to locate the nuclear targets in direct weapons effects and fallout will be minimas

your state and adjacent states. Do you live witbin a first gpproxmatlon you should consider moving to
a location northwest of the target. If the targetai

tniles of a primary target (twenty miles if theget is
listed with zn astgriskg)l? (Yes—yS. No—lg single military base, such as a SAC bomber base, a

distance of 25 miles should be sufficient to preser
you from very much direct damage. For a Minuteman
area? Yes—4. No—7. missile complex, however, | would suggest a 10Gmil
4. Would you rather move to a local area that is just minimum to the west, and 500 miles to the north,
out of range of the primary weapon effects, or woul ~ south, or east. The fallout generated by 400 oremor
you rather make a major move to a really safe qfart megatons detonating at ground level is extensive.
the country? Major move—5. Local move—®6. Select your new location and then return to 2.tStar
again and answer each question as if you livedat y
5. Most retreaters seem to consider the Klamath gglected location.
region of northern California and southern Oregen a 7 vy live within ten (or twenty) miles of a primary
about the safest place to go to avoid direct wespon target but don't want to permanently move some-

3. Are you willing to permanently move to a safer

effects, fallout, and starving refugees. Actuathany where else. In the case of a nuclear attack, wyaid
other parts of the country are "safe” t0o, if you prefer to dig in at home or evacuate on warning?
assume no fallout except from the missile fieldgerE Dig in—8. Evacuate—9.

if the Soviets hit all primary targets using sugac
bursts, there are still many parts of the nationctvh
have less than a 2 percent chance of receivingutall
At this point you should select a possible areadoe

to and start over again at 2, answering each sdecee
ing question as if you live in your prospectiveugd
location. This will help you determine if you have
selected wisely.

8. You will need to study chapter 2 and chapter 4 very
carefully to select an appropriate fallout/ blalselter

for your location. Be sure to allow for the factath
your house may collapse and burn, which means that
it would be better to locate the shelter outside/olur
problem in finding an appropriate shelter is toi-di
cult, | suggest that you reconsider and decidevex€
uate. The whole point of retreating is to avoidirsit
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on the bullseye when the missiles start to fly.
Still going to dig in—46. Evacuate—9.

9. You live within ten (or twenty) miles of a primya

from out of town meet you with a car at a pre-
arranged point would be best. Goto 5 and 6, then go
back to 2 and begin again.

target and you intend to evacuate in the event of a 14. Do you live within ten miles of any secondary tdarge

nuclear attack. The next question is obviously .. .
where? This in turn depends on when you will evacu-
ate. Before the attack—10. After—13.

10. Are you willing to evacuate at the first sign of
danger or will you wait until the last minute? Firs
warning—11. Last minute—12.

11. In general, you can expect to be forewarned to the
extent of knowing a day or two ahead of the timarof
attack (remember the days of tension during the
Cuban missile crisis). If you are willing to head the
hills as soon as things start to look hot, you pm
on driving to a refuge which is as much as temeie
hours away. The same time limit applies to flyibgt
of course the distance which can be covered is much
greater. Goto 5.

12. If you would rather stick it out until the last itsle
moment, it might be possible to hop into your cad a
leave town in the last five minutes between theilCiv
Defense alert and the explosion, but | don't recom-
mend it. Your last-minute warning could come either
from hearing your favorite AM/FM radio station
suddenly cut off the air, or from the wailing besfpan
emergency weather radio (which also reports atomic
attack). Weather stations are illustrated in fig@e
Don't count on local sirens. Most of them don't kvor
anymore, and we have all learned over the years to
tune out the few sirens that do work. If you prefet
to leave until the last minute, your refuge hadtdyet
be within one hour's driving time of your home or
office. That will give you just enough time to ente
prepared shelter before any fallout arrives. Dplan
to fly out at the last minute; it would be suicid@o
to 6.

13. If you wait until after the attack to evacuate, you
will need a blast and fallout shelter appropriate t
your location (see chapter 4), local stockpilesiop-
plies sufficient until it is safe to evacuate (sgmpter
5), a guaranteed route away from the city (or trge
and someplace to go. Don't count on flying outrafte
the attack because all light aircraft in your aveih
probably have been smashed by the blast wave. Driv-
ing out could be a problem too, due to damage to
automobiles and obstruction of streets. | would
recommend evacuating ahead of time if possible, but

(twenty miles if the target is listed with an astk)?
Yes—15. No—16.

15. Secondary targets are likely to be hit because of

their industrial importance. Sometimes this "impor-
tance" is based on a local accident of geograpligiwh
concentrates railroad and highway routes along a
valley, pass, or shoreline and has little to dohwit
industrial output as we normally think of it. In sBto
cases, however, we can reasonably expect that the
Soviets will concentrate their missile strike ore th
primary targets and people living near secondary
targets will have a few hours of warning before the
bombers arrive. This greatly improves chances of a
successful last-minute evacuation, provided youehav
prepared ahead of time and can load a car quickly
enough to beat the rush. (The last thing you wamo i

be caught in a traffic jam while the Backfire bomge
are closing in.) Using motorcycles to leave the cit
alleviates this problem, provided you have stocked
refuge out in the woods prior to the attack anchdb
have to carry all your supplies with you. The |lomat

of your refuge relative to the secondary targetutho
insure that you will be out of range of thermal and
blast effects; there is probably little danger otdl
fallout. Go to 18.

16. Do you live within ten miles of a tertiary target

(twenty miles if the target is listed with an agtk)?
Yes—17. No—18.

17. It would be best to make plans to evacuate to @ saf

refuge, but there is the distinct possibility thetiary
targets will not be attacked. This puts a different
complexion on your preparations. It would be a good
idea to get out of town for a few days when thiggs
bad, but you will probably be returning. An elaltera
refuge off in the hills is not necessarily requirdal
most cases a fallout-free spot to pitch a tenafareek

or two ought to do nicely. Notice that if you arean
area subject to fallout from a primary target yaum't
get away with just a tent and a flat space to poni

In that case, you might be better off to build kofa
shelter at home and trust to luck that your citynivo
be attacked. Retreaters who don't believe in tigsti
to luck can still arrange for a permanent refugéhim
hills. Go to 18.

as a back-up you should plan a route to your refuge 18. Do you live within fifty miles of any Minuteman or

that allows you to make use of backpacking, motor-
cycles, or river rafting. As strange as these ssiiges
sound, they are ways of leaving a shattered citichwh
do not require broad, clear streets. Having a drien
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Titan missile complex (see Appendix A)?
Yes—19. No—20.

19. Your location has a chance of receiving over 10,000

R of fallout radiation, which is more than a typica



home fallout shelter with a protection factor (P& 26. The one obvious thing to keep in mind about tsu-
40 can protect you against (see chapter 4 for aemor  npamis is that you have to be near the ocean shore i
detailed explanation of the derivation of PFs). Ar-p order to be threatened. If you live more than 2@t f
manent underground fallout shelter with a PF be- above sea level, you should be quite safe, unless y
tween 100 and 1,000 would be a sound investment. gre adjacent to a bay with a long, narrow V-shape.
You should also make preparations to evacuate after gych bays can magnify the wave. In most areas sub-
two or three weeks, unless you have the provisions ject to tsunamis (such as Hawaii), the governmeas h
and the patience to stay underground for ninetysday  \yell-maintained alert systems which predict the egv
Actually, if you live this close to a missile fielgour and warn residents hours in advance. You shoule tak
best survival option is to move somewhere else imme  precautions for a rapid evacuation as described for
diately. Moving—S5.  Staying—46. "wildfire" in 32. You will be in danger of being ken
20. At.this point, you should turn back to the previous by surprise only if you live at the water's edgeaman
section of the chapter and map the probable fallout — ,.ve sybmarine fault (see the shoreline areasfign

areas around your location. If you live to the hprt ure 10). If you live on an earthquake coast, dbuy a
south, or east of a missile field, take your pradic beach house. Go to 46

with a grain of salt and err on the side of saféce )
you have constructed your fallout map, answer this 27- Figure 11 shows the country's worst tornado danger

question: Do you live (or is your retreat) in arear areas. In the most dangerous area (central Okla-
with less than a 2 percent chance of receivinglloca ~ homa), the number of tornadoes can reach three to
fallout? Yes—21. No—22. four per year in each fifty-mile square area. Ifuytive
21. You have no problems. | suggest that you take steps N @ tornado danger area, you should build a storm
to provide some radiation protection anyway, just i cellar in your backyard or construct a reinforcedels
case, but you really don't need any. Your locatisn ter in the northeast corner of your basement. Torna
suitab|e for a permanent retreat' at |east as mr a does USUa”y travel from the southwest toward the
nuclear weapons effects are concerned. Go to 46. northeast, making the northeast part of a building

marginally safer than other locations. Some of the
fallout shelters described in chapter 4 will alsoulble

as tornado shelters, so why not build one sheltar f
both purposes? An emergency weather radio with an
automatic alarm would be a good investment, too. If
your house is damaged and your community widely
disrupted by one or more tornadoes, you will need t
23. You are not primarily worried about a nuclear at- provide temporary shelter (tents, etc.) as well rasst
tack. This ImpIIeS that you are maore worried about of your own food, water, C|othing, and other suw]i
Something else. Natural disaster—24. Man-made for a day or two at least and for possib|y as masha
disaster—36. Religious or supernatural disaster—  month. Read the rest of this book with these needs i

45. mind.  Go to 46.
24. Natural disasters may be earthquakes—25, tsu-

namis— 26, tornadoes—27, hurricanes—28, floods—
29, droughts—30, crop failures—31, wildfires—32,
volcanoes—33, epidemics—34 and blizzards—35.

22. There is at least a 2 percent chance of gettingesom
fallout at your location. Your options are to proei
yourself with some kind of fallout shelter, trust luck
that you won't get any fallout, or relocate to desa
area. Relocate—5 and 6. Shelter or trust to
luck—46.

28. Hurricanes represent the natural disaster most sim-
ilar to a nuclear attack. Surviving a hurricane n®a
either that you must seek specially constructediteshe
or that you must flee. The effects occur over thou-

25. The cardinal rule for surviving an earthquake is to sands of square miles and tax the preparedness of
stand in a doorway away from windows, shelves, or entire states. It isn't safe to go outside or tavat, the
other items that could topple over or shatter and  aitermath can take weeks to come under control.

shower you with glass fragments. Usually you will Fortunately, relatively few of us live in the mosdtn-
have only a few seconds in which to reach such a  gerous hurricane areas (see figure 12). My advizeat
location, so you should pick it out in advance.tiSta retreater who fears hurricanes is to prepare food,
tically, the earthquake will probably catch youheit clothing, gasoline, and makeshift shelter supplies

at home in bed or at work. An earthquake can range  poxes or duffle bags that can be loaded very quickl
from a minor inconvenience to a major disaster. To into a car (see 32). If a Civil Defense mass evaonat
prepare for the worst, stockpile food and supples is under way, authorities will tell you where thélyink

at least a month of self-sufficiency (see chaptgr 5 nearby safe areas will be, but | would be moreirec

Figure 10 shows a map of earthquake danger areas in o take a weekend trip entirely out of the danger
case you are not sure how much danger you are in. region. (Drive up to the Lake of the Ozarks—and
Notice that there are only three really safe areal admire the Minuteman missile silos!)) For your own
of them in prime hurricane country. ~ Go to 46. sake, do not even contemplate staying near theshor
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FIGURE 9: Emergency Weather Radio Stations. Blacts depresent
operating stations, while circles represent statiplanned but not yet
constructed. The section of the country with theatgst density of

first strike nuclear targets has been conspicuausiyected in terms of
emergency warning stations. (Compare to figure 7.)

Whole towns have disappeared during hurricane:31. There is only one answer to a serious crop failure.

along with the hardy souls who tried to weathestit.
Go to 46.

29. Floods can happen almost anywhere except o
mountain peaks. Natural floods result from too muct
rain (or melting snow) all at once, and no one ban
entirely safe from them. A measure of safety can b
obtained, however, by deciding not to live withid0l
vertical feet of the nearest major river, or withihe

As has been the case for a hundred thousand years,
those of us who have stored a little extra food kgl
much better off than those who have not. A crop
failure by itself will probably not produce serious
problems in the United States, but even so, there
could be nutritional and economic advantages te hav
ing a basement full of food after a really bad agjri

tural year. Go to 46.

boundaries of local "100-year" floods. Your county 32. | have listed wildfire as a natural disaster, baita

Civil Defense office can supply you with the infam
tion appropriate to your location. If you live witthan
area subject to very wide-scale flooding, you might
invest in survival equipment and supplies apprdaeria
to a floating retreat. (This subject is discussednbre
detail in chapter 4.) Go to 46.

30. Droughts do not normally threaten direct survival,
but they can be very bad for crops and livestock
Stockpiling water isn't the answer unless you hidree
ability to do it on a grand scale. A solution meoethe
point would be to drill a deep well on your proyeor
to invest in equipment for purifying brackish orlpo
luted water into drinking water (see chapter 5)eTh
main danger produced by drought is crop failure—31
or possibly widespread wildfire—32.
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ecologist | personally regard runaway wildfires as
man-made disasters. Forests used to burn naturally
and surprisingly often, but the evidence suggédsts t
most of these natural fires were not very dangerous
After half a century of fire suppression, howe\ait
forests are so full of fuel that they burn violgndind
uncontrollably whenever they get a chance. (We have
Smokey the Bear to thank for that.) If you livean
forested area or in dense chaparral you should take
steps to be ready for an emergency evacuatiort, Firs
be sure that you have at least two escape routen T
pack a few boxes or duffle bags with food and cloth
ing, and place a list of items to take with yourgo
with an empty duffle bag in some central part & th
house. Without such precautions you might make an
irrational selection or waste valuable get-awayetim



carrying one item at a time out to the car. Oneemor
thing: put an extra set of car keys with the evéona
checklist. You may seriously regret it if you dofb
protect the house itself, clear away all nativeetag
tion within 50 feet (100 feet downhill), and subste
succulent plants like iceplant or cactus. Landscape
with paved patios, gravel walks, and well-watered
lawns. Put a rock or tile roof on the house, oleast
have the shingles treated with a flame retardat. G
to 46.

33. Volcanoes are not a threat to you unless yppédra

to be living next door to one. Even then, you phipa
have little to worry about, since almost all of the
thousands of volcanoes in the United States are
extinct. The exceptions are in the states bordetieg
Pacific Ocean, where there are several definitetivea
volcanoes: Mt. Baker, Mt. Rainier, and Mt. St. Hel-

hydroelectric dams have been built on the slopes of
the mountain. Civil Defense planners are worriegt th

a future eruption may produce a mud flow over-
whelming the uppermost dam, causing a chain reac-
tion of dam failures that would flood the Portland
area. The state of Hawaii is entirely composed of
volcanoes, four of which are active: Haleakala on
Maui; and Mauna Loa, Hualalai, and Kilauea on
Hawaii. Alaska contains about forty active volca-
noes, mainly concentrated in a single belt stragghi
southwest from Anchorage to the outermost of the
Aleutian Islands. The one outstanding lesson of vol
cano safety is that no one has ever died in a nalca
eruption who had the sense to leave early. If yait w
too long you could be caught in a trap like the tret
engulfed Pompeii: volcanic ash that's too thick to
breathe and too thin to walk on. Go to 46.

ens in Washington; Mt. Hood in Oregon; and Mt.34. Epidemics concern me as a population ecologist

Shasta, Lassen Peak, and Cinder Cone (near Lass
in California. In addition, there are many others
along the Cascades which are dormant. Mt. St. He
ens, northeast of Portland, erupted violently an
repeatedly throughout the 1800s, producing giganti
flows of mud and ash. Since the last eruption,ghre

because they are a primary natural remedy to over-
population and because it has been so long siree th
human race was subjected to a serious disease out-
break. If a disease should invade your community,
there are several steps you might take to avoid con
tracting it. Running away isn't one of them. Unfert

L~

2

Ps

FIGURE 10: Earthguake Danger Areas. Zone | areag expect
minor structural damage, Zone 2 areas risk modetaeage, and
Zone 3 areas have the potential for major struttlamage. Areas
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marked "safe" are unlikely to experience any eardhg damage.
(After Protected Educational Facilities in Founda&g Defense Civil
Preparedness Agency, TR-80, May 1973—DI4.9:78.)
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FIGURE 11: Tornado Danger
number of tornadoes each year
New York Times 5 April 1974.)

Areas.
per

nately, getting out in public (as you must do &ejlis

about the best way to catch the disease. Also,lpeop
in surrounding communities may not take kindly to
your intended migration. People have occasionally
even been shot for trying to escape from quarattine
areas. A better plan is to withdraw into your home
and avoid coming into contact with anyone. If you
avoid other people and practice rigorous sanitary
precautions at home, you will have helped yourself

about as much as you can. Of course, such a with-

drawal will require an in-house source of food, evat

represeheaverage
(After the

dam? Obviously, appearances aren't worth anything.
| would suggest that you have a close look at some
detailed topographic maps of your area to see just
where the dams and reservoirs are actually loc&ed.
sure to check any ponds or lakes in the hills epstr

of your position to see what keeps them from sud-
denly draining. When you have a good idea of the
distribution of such potential threats, go to vigitur
local Civil Defense director. My experience hasrbee
that local CD people are very helpful and can ugual
point out exactly where the floodwaters from a rup-

and perhaps medicines. Chapters 5 and 6 will guide tured dam are expected to go. They may also be able

Go to 46.

35. Severe winter storms usually don't mean more than
three weeks of isolation, but those three weekddcou
involve hardship if you are not prepared to supply
your own heat and food in the meantime. If a blidza
is your main worry, see chapters 4 antl 5Go to 46.

you in the selection of these items.

36. Man-made disasters are all around us, more or Ier?:sl Most of our cities are far less inflammablenthiaey

waiting for an opportunity to happen. Dam failure—
37, city fire—38, nuclear reactor accident—39, rtrai
accident (chemical spill)—40, terrorists—41, repres
sive government—42, personal attack—43, economi
collapse—44.

37. How do you know if you are in danger from altiau
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to advise you about large dams far upstream which
might cause problems. In any case, your options are
to move permanently to high ground or to relocate t
a motel on high ground during especially heavy rain
storms. Dams are particularly vulnerable to failure
when they are overfull or when they are filling the
firsttime. Go to 46.

used to be, and except in periods of poor laba-rel
tions, our fire-fighting capability is very advamte
Most people need not worry. If you live in a higser
apartment building, however, be sure you have an
enclosed concrete stairwell which you can locate in
the dark that leads to an exterior ground-leve. exi



You should also look into the possibility of haviag 40. Chemical spills from derailed trains are not usuall

rope ladder. Otherwise, if fire is your worry, you
should take steps as outlined in 32.

39. The best rule to follow for avoiding nucleaactor
accidents is, don't live near one (see figure Y8u
can bet that if the reactor melts down and starts 1
release radioactive materials into the air, you b
one of the last to know. The history of reactoriacc
dents clearly shows that the authorities don't tike
say anything until it is impossible to keep silamty
longer. It may only be in the future that the rea
circumstances of the Three Mile Island incident wil
be fully known; critics are already alarmed at the
apparent lack of communication between controlling
agencies. | suggest that you buy a radiation detect
instrument and a gas mask or other respiratioer filt

much of a hazard except within half a mile or sahef
wreck. If several train cars derail near your home
suggest that you pack up quickly and go visit
Grandma until the trouble is cleared up (even & th
local authorities don't ask you to evacuate). About
one train car in twenty-five carries explosive okit
chemicals, and many times the Civil Defense people
don't know what is in the cars. If the wreck is tao
three miles away you might get out your trusty gas
mask and keep it handy for a while, and you should
certainly carry it with you in the car if you have
drive past the wreckage. Individual gas masks are
inexpensive and inconspicuous (stuff them in a pape
bag)"and are good insurance for people who live nea
railroads. Go to 46.

as insurance. That way you can avoid inhaling dar41, The experts disagree strongly about what to do if

gerous particles while you find out for yourselfuwho
radioactive your neighborhood has become. As fc
the area which could be contaminated by a realtyy be
accident, the rules for nuclear weapons fallouhdb
apply. The best | can offer is the observation that
Russian nuclear accident in the Urals apparent
required the evacuation of an area at least twirey-
miles square. Go to 46.

you are in a group that is taken hostage by testori
On the one hand, some advise gradually getting to
know the terrorists, under the assumption thathé t
terrorists begin to see you as a person instead of
"thing," they will have a harder time shooting y@n

the other hand, the people who are usually shst fir
are the ones who stand out in the crowd. | would be
inclined to offer one additional piece of advideit |

15
10

FIGURE 12: Hurricane Danger Areas. Contours reptdke rela-

tive number of destructive tropical storms whickédaassed over

each area. (After Protected Educational Faciliigsound Space,
Defense Civil Preparedness Agency, TR-80, May 190D8-9:78.)
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looks like you are going to be killed anyway, do five times their face value, and they should cargito
something. A person with a machine gun is not increase in value as the dollar becomes weaker. The
invulnerable—only overconfident. As for terrorist second approach is to invest in "trade goods" ® us
attacks directed at a more general target, such aswhen bartering becomes necessary. | have usually
sabotage of the city power network, there is really heard this idea explained in terms of stockpiled
nothing you can do except be ready to evacuate or ammunition (especially .22 caliber cartridges). dn
become temporarily self-sufficient. Go to 46. survival situation, ammunition has an intrinsic ual

42. |1 had not seriously considered the possibility that which might make it a ;ubstitute for money. dehi
totalitarian government could arise in the United 2PProach involves buying retreat property which can
States until one day | met a retreater who keeps hi P€ farmed. The idea is to retreat to the hills and
passport in his pocket and refuses to travel miae t become entirely self-sufficient until the troubls i
200 miles away from the Canadian border. | thought over. Peop_le concerned about economic .coll_apse usu-
he was a little paranoid, but as the saying goEsat" ally subscribe to one or more of the survivalistvee
doesn't mean they're not out to get you." Afterdrea letters devoted to this subject. Consult chaptdors

ing Executive Order 11490 I'm not quite as compla- discussion of these .newsletters and other survival
cent about this subjebtin my opinion, flight from a  ésources. One particularly good treatment of the
repressive government is the wisest course. The Jew SuPiect is Howard Ruff's How to Prosper During the
who left Europe just before World War Il made the C°ming Bad Years.Ruff does a very good job of
right choice. Six million of their slower brethrgraid des_,crlblng the economic dangers_ ahead and pre-
the price of tardiness. Incidentally, when you hiber scribes personal financial strategies to cope with

conservatives opposing gun control on the grounrs them. Go to 46. ) o
that it leads to tyranny—they're right. Totalitaria 45. Build an ark. Not only is there historical preceden

regimes do have a historical tendency to disarm t Put you won't be alone. There are actually peogie w
civilian population prior to throwing their weight nave built floating emergency houses to be ready fo
around. Frequently they use very humanitarian arg e next "deluge.” Otherwise see Jim McKeevers
ments, too. If you are the sanguine type who wou Christians Will Go through the Tribulation . . . &n
rather fight, there are many left-wing, right-wirand How to Prepare for . Go to 46.

military manuals available which will tell you exthc  46. At this point, your options are either to proceed
how to go about it. Some of these are mentioned directly to the rest of this chapter or to retusnsbme
chapter 7. Go to 46. point in the key and try a different set of podgibs

43. | put in a paragraph about personal attack becav. .0 See where they lead you.
in some parts of the country the possibility ofrggi
assaulted ranks very high on the list of thingspbeo
worry about. Obviously, one tries to avoid dark
alleys, rowdy bars, slum neighborhoods, and walking
alone at night. As for personal defense, there ar¢aqgitional Considerations

really only two ways to go. You can spend several  \hen retreaters plan the location of their refuges,
years learning to be a deadly martial artist or yan ey normally take into consideration factors ottien
spend several weeks learning to be a deadly pistole gjrect and indirect nuclear weapons effects. Ve f
Karate gives one the advantage of being "armed” algyently, the location of large population centersaiken
the time without being in violation of the law. #iat  into consideration, as well as the availability gdod
doesn't appeal to you, there is the pistol. Doothér  \yater and suitable land for farming or gardeningithl

with knives, tear gas, hatpins, and other assorteicontributing factors are really important in sellegtthe
weapons. If you are going to defy the law by cagya  (etreat site?

concealed weapon, you might as well carry a guB. Se  The first thing many retreaters point out is that t
comm_ents on pistols in chapter 7 for a discussibn O refuge must be in a place that can be defendetian'
selection and use.  Go to 46. any good. I've thought a lot about this charadieeby

44. The survivalists who are preparing for economic immediate response and | am inclined to put it déevn
collapse tend to follow one or more of three cosirse the fact that most retreaters tend to be extremely
They buy United States common circulation silver security-conscious. The thought of hordes of desper
coins and hoard them. Your local coin shop can helgrefugees or Pancho Villa-style banditos laying sieg
you find these. The main idea is that even if thiad the refuge certainly cannot be ignored, but neither
suddenly becomes worthless, the silver in the coinsshould it be paramount in the selection of the. ftéhe
will still have value. At present, the coins arerthio refuge is not biologically capable of supporting th

LIFE AFTER DOOMSDAY 54



FIGURE 13: Nuclear Facilities in the United Stai&sck dots indi- Black squares plot various kinds of uranium proicesplants and
cate existing nuclear power plants; circles reprigsmposed plants.  facilities; white squares indicate proposed faesit

retreaters, the retreaters themselves will soore hav There is one situation in which there could be a
become bandits in order to stay alive. The firgirfy, large number of refugees in your neighborhood, how-
then, is arable land and dependable water. Once yoLever. If things start to look bad, the Presidenghni
have located a suitable area with these qualit@scan order the cities to be evacuated as a precautianame.
go on to the problem of defense; first make suaeytbu Millions of people would head for the designateast
have a piece of territory that is worth defending. communities” as the Civil Defense authorities try t
What about those ravening hordes? Suppose thereexecute their crisis-relocation plans. In that cas® a
is a nuclear attack that leaves all those city-reaple retreater in a secure area, you might suddenly lzave
without food and water? Won't they come to the tgun  score of refugees billetted with you by the locavilC
looking for something to eat? Well, maybe so—but Defense command or the National Guard. You will not
maybe not. One point which is frequently overlookgd be able to legally refuse. This would be a situatiere

retreat planners is the damage to the routes offncotia the war has not begun and might never start. Casli
cation which a nuclear attack will cause. In méstes, tion with all its laws and restrictions still stamdrou will
the main highways run right through the high-ptiori  have to take in the refugees assigned to you. Wiiht
targets. you do then?

If you compare California's nuclear target sites (a A third topic concerns the possibility of retreatin

illustrated in Appendix A), with the maps in figutd, it by boat. Persons who live in seacoast cities magosier
becomes clear that virtually all the north-soutter@es that their escape routes are severely limited lbyosnd-

in this state would be severed by an atomic attAnk. ing targets and the coast. This situation applegiqu-
attack severe enough to drive unprepared refugees f  larly to potential retreaters living in the Bostévash-
their homes will also interfere seriously with theiobil- ington megalopolis, Miami, Houston, the suburbs of
ity. There will be virtually no gasoline for them, Los Angeles and San Francisco, and cities on theesh
remember. (A retreater always has a safe routaltemn of the Great Lakes. If you can sail out to sedttds as 20
nate route, and plenty of gas.) It will be reastaab miles off the California coast, you will be quitafs from
expect a few refugees following an attack, butamt  blast and fallout. On the east coast, a distanc206fto
many as you might be inclined to believe. 300 miles would be better. Retreating out to semis
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FIGURE 14: Major Highways in California. (A) Prido a nuclear populated areas will tend to isolate retreatersrafgyees in local
attack; (B) after an attack on five primary targéts) after an attack areas.
on all targets in the state. Extreme fragmentatidmghways around

unusual suggestion, but in many places it could liee

best chance you have. Chapter 4 discusses how to aise
small sailboat as a fallout shelter, in case youn'tdomake

it far enough out to sea in time.

Commentary

What to do, where to go, and how to get there aretial refuges to support them in the long run. Ptéén

the three primary questions retreaters face in ninéog interferences from refugees should be considered, ds
to plan their refuges. The right decisions are iatut¢o a secondary factor.
success at this initial stage. To make the rightisitens, Now that you have made your first decisions about

retreaters need information on the nuclear targetsl how to organize your survival effort, the remaining
fallout distributions near their locations, as wels chapters will help you begin.
information on the agricultural ability of variopsten-

Notes

1 Samuel Glasstone, ed., The Effects of Nuclear Wesfrd ed., a report of the United States
Department of Defense and the United States Depattof Energy, 1977 (DI 2:N 88/2).

2. User's Manual, Meteorological Data for Radiologibafense, Defense Civil Preparedness
Agency, July 1970 (FG E 5.6/!).

3. See also Evan Powell, "For Winter Survival Build aMd Room," Popular Science
November 1977, p. 110.

4. For a brief summary of the provisions of this ordere chapter 1.
5. Howard Ruff, How to Prosper During the Coming Bad régdlew York: Times Books, 1979).

6. Jim McKeever, Christians Will Go through the Tiétion . . . And How To Prepare for It
(PO Box 4130, Medford, Oregon 97501).
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Home Sweet Hole

SHELTER IS A CONCEPT we don't think enough Gamma rays are electromagnetic rays very similar
about. The naked human being is vulnerable toiatyar ~to light except that they are invisible, contairtremely
of environmental injuries, such as hypothermiastiro high amounts of energy, and can freely penetratst mo
bite, heat stroke, dehydration, sunburn, and othersObjects. You might think of fallout particles inish
which contribute to death by "exposure.” In spitear ~ context as being little shining light sources, ¢imif a
high standing on the evolutionary scale, we stitire light to which most materials are transparent angfu-
with the lower animals the absolute necessity afigge ~ Cent. If you were to hold a piece of waxed paper up
able to get in out of the weather now and then. Wihe  between your eye and a candle, you would be abde¢o
cannot, we are in serious trouble. the light of the candle through the paper. If yseditwo
There are special kinds of shelters which are assolayers of paper, the amount of light reaching yeye
ciated with extremely violent weather and the wasio Would be less. If you were to use twenty or thietyers
effects of nuclear weapons. Even within structures©f waxed paper, you could block out the light esiyir
which are satisfactory in terms of normal shelter Similarly, with gamma rays, the key to protectianto
requirements, we are still vulnerable to the oved 2 9et the right amount of material between you arel th
mile-per-hour winds of hurricanes and the blastyth  fallout.

mal pulse, and radioactivity of nuclear detonatiBor For gamma shielding, the general rule of thumb is
these situations, special kinds of shelter muspioe 0 build a mass barrier with a density of 150 pauper
vided, and sometimes in a hurry. square foot between you and the radiation souree (s

This chapter covers the topic of shelter from the figure 15). This means if you were to draw a onetfo
standpoint of protecting the vulnerable human body Sduare on the surface of a wall, and then cut oimet
from all the possible external conditions which Idou oot square chunk out of the wall and weigh itwaduld
threaten it. The discussion is focused mainly om th have to weigh 150 pounds or more in order to shyeldl
needs of the person who is preparing for nucleay wa €ffectively from fallout on the other side of thealiy
but the interests of those concerned with natussisd ~ Notice that the thickness of the wall doesn't seatlat-
ters are served in this context as well. Permasiesit ter, nor does the composition of the material i tall.
ters, expedient shelters, and special purposeeshieite A foot of concrete or twenty feet of snow (150 pdsin
examined with the intention of exploring a variety ~ €ach case) will shield you to about the same extent

designs to suit every need and pocketbook. Fimst-h The second principle of gamma ray shielding is to

ever, some principles of protection will be dis@es put as much distance between yourself and theutallo
particles as possible. The gamma rays from anycpart

Basic Principles of Radiation and Thermal Protection lar fallout particle spread out as they get fartiaed

The basic principle of any kind of shelter is to farther from the particle. If you increase the aste
provide a local environment in which conditions are between yourself and the fallout particle by a daaif
more comfortable or more healthy than those priegail W0, the gamma exposure you will receive from that
outside. The principles of shielding a human béiom particle will fall off by a factor of four (2x2 =)4 At three
gamma ray penetration and the thermal heat pulse ctimes the distance you will get only 1 /9th the esyre

nuclear weapons are exceptional, however, andreequi (3x3 = 9). At ten times the distance, you receiviyo
at least a brief analysis. 1/100th the exposure. This rule (called the "ingers
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square law") becomes somewhat obscured when yottion wall would have to travel diagonally downward
start talking about large areas contaminated blputl  through several feet of earth and concrete to rgach
particles, but the general effect holds true. Ifiyan get  (see figure 16).
some distance between you and the fallout, you car At this point, it should begin to be obvious why
greatly reduce your exposure whether or not youehav most home fallout shelters are built in basementshe
mass shielding. basement, the designer can take advantage of the fo
The third principle of gamma ray shielding is dation walls for mass shielding. The distance frivm
geometry. A house built in the side or top of awen basement shelter to the fallout on the roof camp hel
hill is naturally protected from fallout radiatidoy the reduce exposure. Finally, by placing the shelterain
geometry of its position. Fallout particles on tHlepes corner or against a foundation wall, the designan c
of the hill have a tremendous mass of earth betweerincrease protection through geometry. These are the
them and the inhabited portions of the house. Onlyprinciples of radiation shielding to keep in mindhem
those particles which actually fall in the immediat considering shelter designs.
vicinity of the house pose any threat. This kindeffect The effectiveness of a fallout shelter is usually
can greatly reduce radiation exposure. expressed as a protection factor or "PF." A PFQpffdr
By the same token, the edges of a basement flooexample, means that persons inside the shelteiveece
near the exterior walls are usually better prottdtean only 1/40th of the radiation that is present outsidPF
the center of the basement, but this depends ositee 40 is the standard protection factor for home fallo
of the house. If you were to lie down on the basegme shelters, established by the Office of Civil Deferin
floor against the wall, the gamma rays from theresa 1962,
fallout particles on the soil surface next to therfda- With these principles in mind, there are several

Techniques of Exposure Control
A A A A A A A A A

Barrier Shielding
Exposure is reduced by altenuating mass.,

A A A A A A A A A

A A A A A A A A A A A A A A 4 A A A A

Distance Factor
Exposure is reduced as
distance from source increases.,

A A A A A A A A Kk A

Geomaetric Relation
Exposure is reduced when
the source area is iimited.

v
FIGURE 15: Principles of Gamma Ray Protection. B&ain expo- Highlights of the Architect and Engineer ActivitigsShelter Devel-
sure can be limited by mass shielding, distance geometry. (After opment, Office of Civil Defense, TR-29, June 195631D.9.29.)
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FIGURE 16: Geometric Shielding in a Basement. TRepRvided by overall PF values within a one-story wood frame deouInsert after
a concrete foundation wall increases greatly ad#sement floor is  Shelter Designs in New Buildings, Office of Civilel2nse, TR-43,
approached. Radiation must pass through severabfeearth and March 1967—D119.9:43.)

concrete to penetrate the wall at such a stee .ahigé insert shows

precautions which you can employ in the landscapfng help increase decontaminated area because fallout
your property to cut down on the amount of fallout which lands in a pool sinks to the bottom and igldied
radiation which will be able to penetrate your hoifiee by the water. Massive but decorative garden wailts lwe
radiation resistance of a house can be greatlpased used to shield a house from portions of the yattbsE
by banking earth up around the house. This carohe d walls do not have to be tall, but they should biglyfa
by skillfully using wide planters, raised concreteflag- thick and constructed of solid masonry.
stone porches, and large terrace patios. Don't make Trees surrounding a house contribute to radiation
these barriers more than about ten feet wide omyithu resistance, too, by catching the fallout in theaves and
catch so much fallout in them that their shieldéfifgct holding it high up in the air away from the inhaioit
will be reduced. The idea is to provide a sligkdigvated portion of the house. Just as in the case of adjac®f
mass barrier between the interior of the houseth@d  tops which increase the distance between the fatind
fallout in the surrounding yard (see figure 17). your basement shelter, tall trees also producestartie
Additional radiation resistance can be provided by effect and can cut down the amount of gamma raxdfiati
nearby outbuildings which interpose mass between th entering the house by a significant factor.
house and portions of the yard, and which ele\alte f What about shielding against thermal effects? The
out particles on their roofs, increasing the distan thermal pulse of a nuclear explosion is a veryfligt
between the particles and the interior of the holike  very intense flash of radiated heat which occurshat
paved surfaces of a porch or terrace patio lenththe instant of detonation. The damage caused by thisepu
selves to easy decontamination with a garden hoseof heat is usually confined to the surface of tloade
allowing much of the fallout to be washed away fili  which faces toward the fireball, and in many cates
immediate vicinity of the house. A swimming poohca  damage is limited to instantaneous surface charring
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FIGURE 17: Landscaping for Protection. Landscajiag help make (After Reducing the Vulnerability of Homes, Offioé Civil Defense,
a house resistant to fallout radiation, nucleasthland thermal pulse. PG-80-11, August 1963—D13.8/6:80-11.)

Sometimes when kindling material or loose papees ar about what direction their house faces, thoughyold

lying around, this pulse can result in the ignitafrsmall have a choice, however, try to point a narrow sifithe
fires, which subsequently spread. building toward the closest danger area.
Protecting a building from thermal pulse is rela- The value of plants in resisting thermal damage is

tively simple. Tests at the Nevada proving grouadd rarely considered but can be of overwhelming impor-
actual experience recorded in Japan have shown thatance. A stand of shade or fruit trees in the partf the
most exposed portions of a house are not likelgatizh yard between the house and the presumed nucleget tar
fire following a thermal pulse—even though the safe  could intercept most of the incoming thermal pubsed
the house facing the explosion may be badly charred although it might catch on fire, it would protedtet
The depth of charring is not usually great enough t house. A hedge set a few feet away from the sidbeof
sustain subsequent burning. In fact, in some vatignse house would serve the same purpose. Be sure that th
explosions, the charring occurs so abruptly tha th side of the house exposed to the thermal pulse doies
surface of the wall is literally "exploded" awagaking have any bushes or trees growing right againstoity-
the bulk of the wall intact and unheated. Housestpd ever, since the plants could ignite easily and thenead
white can withstand much greater thermal exposurethe fire to the house.
than can dark colored or weatherbeaten structures. Fires which begin inside the house are more likely
If you are building a house, it is a good idea to to result in the destruction of the building thare a
orient it so that the smallest side faces the toacof exterior fires. Such fires are ignited by heat rpgissing

the nearest nuclear target; this means that theehwill in through glass windows or open doors. You cam tak
be exposed to the least possible dynamic pressude a two approaches toward cutting down this hazard. ®ne
thermal heating. Most people don't have much say to install heat-reflecting (solar) glass or opaqaeer-
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ings over the windows. Venetian blinds or thick ®@hi  parmanent Interior Ground-level Shelters

draperies will do, especially if you splash watertbe | want to discuss built-in ground floor shelterssfi

draperies during the danger period. Ordinary window g dispel a widely held notion that fallout sheitefor

glass will not reflect enough of the heat to sigaifity  storm shelters) are vaults buried in the groundneso

cut down the fire potential. thing like mausoleums. The design presented here is
The second approach is to furnish the exposecintended to be incorporated directly in the corcttom

rooms of the building with materials that are flame of an average house without a basement. The importa
resistant. Tests have shown that houses furnislited w th|ng to note here is that a|though the house has a

rayon and cotton catch fire easily when exposed to pyjlt-in fallout shelter, no one but you and thenizac-
flash of heat, but houses furnished with vinyl p&s  tor need to know about it. Mass shielding is birito
and wool resist ignition. Some fires do occur ia lditter the walls and ceiling in such a way that nothing of
case, but these are minor and tend to be selfifignit the ordinary is detectable.

Fires from the thermal pulse take several minudes t The design illustrated in figure 18 is for a onergt
start, so if your home will be exposed to this dan®U  house built on a concrete slab. Several of therigrte
should make plans to spend the first few minutesraf  \a|ls surrounding the bath-utility area have beeaden
the explosion searching for and extinguishing theseof foot-thick reinforced concrete. These walls dam
fires. (Wait until after the blast effects have sided.)  finished in brick, paneling, plaster, or whateveuylike.
Be careful if you go outside during this perio)c&  The extra thickness is noticeable only in the daysv
there is the possibility of subsequent detonati®ihss ~ and can be disguised even there to avoid the "rithol
is a risky business, but if you don't catch thesfiin the  |ook. The shelter area is capped with a slab offoeted
first few minutes, they can get out of control.any  concrete a foot thick, which is poured in placeirtter-
case, several large fire extinguishers would b@a@dg  |ock with the walls and provide extra structurabsgth

investment.
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FIGURE 18: Permanent Ground Floor Shelter. Thidteshes built by permission of the National Association of Homél&ers, 15th and
(luring the construction of the house by substitieinforced con- M Streets NW, Washington, DC 20005.)
crete for conventional materials in several intewalls. (Reprinted
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FIGURE 19: Permanent Basement Shelter. This sheltenstructed permission of the National Association of Home Beib, 15th and M
by filling normal interior walls with sand or gravéReprinted by Streets NW, Washington, DC 20005.)

to resist earthquakes, windstorms, and atomic .blastareas of the United States will not lose theiritig#
This interior module would certainly survive thestref during a fallout or storm crisis, and the use of a
the house in the event of a tornado or hurricahe; i bathroom as a shelter could add to the comforthef t
provides a radiation PF of about 40. This would be experience. Just be sure there is enough roomaw al
enough to insure the survival of a family unlucky everyone in the family to lie down to sleep.
enough to live in an area receiving as much as06R0
during the first two weeks after an atomic attack. Permanent Interior Basement Shelters

| have deliberately selected a bathroom shelter 1 suspect that just about everybody has seen the
design to underline an important point. If you hdawe type of concrete block bunker which was so popinar
stay in a single room for several days or weekgomld the 1960s as a permanent basement fallout shahdr,
be nice if the room had running water and a tolMeny which amounted to little more than a dark, dampethov
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to huddle in. | have selected a different kind oifitkin pounds per square inch overpressure as close as fou
shelter as an example of a more enlightened désggn  miles to a 1-megaton burst. It should also withdtan
figure 19). This shelter can be built as part afeav winds over 150 miles per hours, although the den@ra
house for about 500 dollars or so, depending oalloc roof would, of course, be blown off.
costs and the exact dimensions of the room to be One point of particular interest in this desigrthe
shielded. ventilation openings near the top of the wallschapter
The mass shielding of this shelter is made of kollo 7, I'll discuss the defense of a refuge, but fowribis
plywood walls filled with dry sand or gravel. Theilig sufficient to say that these ventilation ducts doble
mass is provided by making bins out of the norrcalrf easily modified to form very useful loopholes. Hat
joists and filling them, too, with sand or gravefavor kind of thing is important to you, take a closeoloat
this design for several reasons. The first is ghperson  this design.
building a house or remodeling a basement coulldi bui
such a shelter without attracting attention to ¢hes Permanent Exterior Below-ground Shelter
efforts. Also, the finished shelter is quite undéible. The permanent, buried exterior shelter provides the
Depending on the circumstances, an adequate PBecan best protection from winds, blast, and radiation yan
achieved with walls only four to six inches thi¢gkhe  obtain, and at a reasonably low cost. Constructed a
physical location of the shelter in a basement make  part of a new house, such a shelter will add alig®0
for the lack of mass in the walls.) dollars to the cost of the house while providingaliout
There are two additional reasons why this design PF of 1,000. For those of you living less than B@ites
appeals to me. The first is that the bins of samth®ad to the east of Minuteman missile silos, a very high
can be replaced with galvanized water tanks. Therwa protection factor is a good idea. A good buriedltehe
will not provide as much shielding as sand, butryou would protect you against a cumulative exposure of
situation might allow for less shielding in orderstore 150,000 to 200,000 R. This is enough to kill evettyer
more water. The second reason is that putting and living thing in your neighborhood, crabgrass in@dd
overhead bins strikes me as safer than creatinggtine The design shown in figure 21 was initially intedde
overhead mass by storing bricks or concrete blatks to provide a PF of 40, but an option is to covex thof
such bins, as many designers suggest. If a shoskava  slab with three feet of dirt. This is where the PB00
earthquake should happen to rupture one of thase bi comes from, so don't overlook that portion of thenp

it would be nice to have a cascade of sand, gravel, No provision is made in this plan for water or
water rather than a rockfall of concrete blocks. sanitation, or even for internal drainage. 1 vibita
Remember who will be under it. shelter of this design tucked away under an expensi
house in Pacific Grove, California and was surpkrise
Permanent Exterior Ground-level Shelters find two inches of water standing on the floorsétems

If you don't plan to build a new house in the near that the hatch over the door leaked rain and therwa
future, you might be interested in building a pemar had no way to run out. Be sure to include a flo@tirdin
fallout/tornado/ hurricane shelter outside your bam  your plans.
the backyard_ The design presented in ﬁgure My Even so, with some modification and attention to
solid above-ground fallout shelter which can beduse ~ detail, this could be a very useful shelter, eitheran
a workshop, garden tool shed, potting shed, orgihgn  initial part of the construction of a house or atater
area next to the Swimming poo|_ The walls are tywent addition. | don't like the look of the air vents iaim
inch thick concrete block capped with an eight-inch Protrude and form first-class eyesores, advertiding
reinforced concrete slab. A wooden shingled roger® ~ Presence of a "bomb shelter.” | would be inclined t
the ceiling slab and gives it a more traditional Mmask the vents inside shrubbery or disguise thepasts
appearance. of permanent patio light stanchions, tetherballepplor
The shelter can be made either with or withoutbeach umbrella poles. Anything to make them less co
windows; in areas subject to very high winds (arlear ~ Spicuous.
blast) you will want as little window space as fiaes The hatch might also be redesigned to form the
The windows and door can be shielded from gammiwooden top of a masonry bench or table, perhapses
radiation by placing loose stacks of concrete Hock Of @ barbeque area next to the patio. (My inteniion
them, but a hurricane or tornado would simply blow this suggestion is not only to make the presencthef
these away. An atomic blast could pick up the brmd ~ shelter unobvious, but to remove the aspects oteshe
fling them into the shelter with a great deal atéo If ~ design which are positively annoying. If you like-
you expect high winds or blast effects, you shdede ~ doors and air pipes springing out of the groundonr
windows out. Aside from the loose brick bafflessth backyard, you are welcome to them. | prefer more
shelter was designed to resist blast effects asesas five ~ hatural-looking surroundings.)
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ground Home Shelter, Defense Civil Preparednessi@ygeH-12-2,

FIGURE 20: Permanent Exterior Ground Level Shelt@ris design
February 1973—D14.8/ 3:12-2.)

provides excellent fallout, thermal, blast, andrmstoprotection for
areas where underground shelters are not pradidtér Above-
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FIGURE 21: Permanent Exterior Below-ground Shelfdthough beneath three feet of earth, as shown upper rigfter Home Fallout
the perspective view shows the roof of this sheltad as a patio, a Shelter. Office of Civil Defense, H-12-1, Januar969—DL19.8/
much better PF can be achieved by burying theesstiticture 2:12-1))

It is best to build an underground shelter as far but buy the components and keep a copy of the plans
from nearby buildings as possible so they do nét co hard work isn't your bag, you can stack the pieoeay
lapse on top of the hatch as a result of wind astbl  and know that they will be there when you need them
effects. If you desire, however, this kind of strettan be The design discussed in this section is descrilsepra-
built right next to the house with a door diredtlto the viding shelter for four persons and requiring otventy

basement. In areas where no blast is likely, tienge- man-hours to build. A frantic family of four could

ment would be preferred because it allows acce®to  assemble it in an hour.

interior of the house without exposing anyone to-co This is the Basement Concrete Block Shelter illus-

tamination by fallout particles. trated in figure 22. It is a vault built in the cer of a
basement from concrete blocks and a few pieces of

Prefabricated Basement Fallout Shelters wood. The official Civil Defense construction plans

Prefabricated fallout shelters can provide adequate assume that you will mortar the blocks togetheforon
protection from fallout in most areas if the shelte a permanent shelter in the corner of your basentrertt,
located in a corner of a basement where the outsidethis is not necessary. If your home is not withistenrt
ground level is well above the roof of the sheligr. blast radius of any target, there is no need tomee
prefabricated shelter is simply a collection ofl&dre tar. (If it is subject to blast, your shelter stanit be in
parts which serve other purposes until the timenwvhe the basement anyway.) Just stack the blocks dryfiknd
they are needed for radiation barriers. them with sand. If you go to the trouble of cuttiagd

The virtues of prefabricated shelters are that the labeling all the wood parts ahead of time, you can
materials are inexpensive (up to about 400 dallai8 assemble the shelter and occupy it in about an.Hbur
prices), they can be installed in any basementhby t you don't live near any target, you should havéeast
homeowner, and it is not really necessary to dthamy that much warning before receiving any fallout.
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The only difficulty with this plan is figuring outow that they are vaults, however; underground houses a
to store a ton of sand and 200 concrete blocks. i§la  just as light, warm, open, and dry as conventiavabd-
problem with all prefabricated shelters. One ofliket  frame houses. They have picture windows opening out
ideas 1 have heard is to build yourself a niceophgvel onto the hillside, sunken patios and gardens opethe
out a section of the backyard, spread a bed of samtl  sky, and numerous skylights. The underground houses
lay the concrete blocks as if they were flagstoAdittle have seen have had more window space than most con-
more sand between the cracks and you have yowr. pati ventional houses.

There are enough blocks for a ten by twenty foed.alf The advantages of underground structures (other
the worst happens some dark day, you can rip ttie pa than as shelters) stem from the thermal insulgpinap-

up and assemble the shelter. (It would be a goemltl  erties of soil and the inexpensiveness of concrete.
paint the wood parts a garish and improbable dolor Depending on who designs the house, the total @bst
prevent their being used in a home woodshop prbject construction can be as much as 20 percent lessahan
accident—it would not be nice to lug in all thoseks wooden house of the same size. If you go to a high-
and then discover that you had made a bookshelifout priced architect who has grandiose ideas, the @ost-

the rest of the shelter.) run can be equally high. The long-term savings,
however, make up for any additional expense. Becaus
Underground Homes as Whole-building Shelters the temperature of a house is buffered by the sodo

For those readers who will take the idea of pedsonaing soil, an underground home can be heated angdoo
blast/fallout/weather shelters extremely seriously, very efficiently. In one experiment, the owner af a
would like to point out that the technology nowsito underground house in lllinois turned off the hemat tivo
build new homes in such a way that the entire hisuge  weeks when outside temperatures were about 40 eegre
"shelter" in every sense of the word. | am referiia below zero. The house lost about 1 degree a day. A

underground homes. standard home would have been freezing in a fewshou
For those of you who may be interested, under-Fuel economy is outstanding.
ground houses are basically simple solar desigitsobu From the standpoint of fallout, there are several

reinforced concrete and buried partially or wholly advantages to a whole-house shelter. A typical unde
beneath ground level (see figure 23). Do not geidba ground design has all the shelter potential ohadsrd

FIGURE 23: Underground Home. Not designed withotdllprotec- in this drawing with that in figure 17. (Drawinguesy of Under-

tion in mind, this home still provides excellentliegion shielding with ground Homes, PO Box 1346, Portsmouth, Ohio 45662.)
easily decontaminated patio and pool areas. Contipatendscaping
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FIGURE 24: Protecting Windows from Blast and Radrat(A)

Sliding concrete panels on tracks in the front gfass wall can be (B)
slid in front of windows when the attack is imminefC) Pivoting
concrete panels can be (D) rotated into place.G&dt-in-place con-
crete slabs can be jacked up (F) over ground lewelows. (G) The
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roof of the underground house can even be lowendaydraulic jacks
(H) to seal off the building. (After National ScHdeallout Shelter
Design Competition Awards. Office of Civil DefenseR-19, Febru-
ary 1963—D13.12:19. Also, thanks to Cresson Kedamythe idea
shown in E and F.)



basement but has two or three feet of soil overdbé crisis, the jacks are used to lower the roof rigimvn on
With a little attention to detail, a PF of over@Q0can be  top of the walls, covering the vulnerable windowsl a
attained. Even without any serious attempt to meeédm  essentially sealing the building. The windows were
the shelter potential, the deeper portions of acyp  designed to slip up inside the lip of the roof kattthey
subterranean home provide protection well in exoéss would not be crushed.

a PF of 40, the standard set by the Office of Civil | think that the potential for underground housing
Defense. As for blast resistance, in experiments co has not been properly appreciated by the publigein-
ducted at the Nevada test site, buried concraietstes eral; the shelter aspects of underground living enak
withstood up to 200 pounds per square inch overpres close examination of these possibilities necesdakgep
sure. This is a pressure high enough to kill angren  wondering if the time will come when the individsal
tected humans outright, and corresponds to that at who built underground homes will be the only people
location only half a mile from the center of a 1gaton capable of normal, comfortable day-to-day livingnyl
burst. This is within the radius of the firebaltdd not fallout shelters are adequate for survival, bwtduld be
suggest that a typical residential underground éx¢os much better during such trying times to have the ofi

its inhabitants) would survive this kind of treatmebut an entire house. Weathering the crisis within daifiar

the potential is there and could be exploited. surroundings of home can be a great psychologiaal p
The main vulnerability of underground houses to Expedient Interior Shelters
the effects of nuclear weapons is the windows &gd s If you are reading this book, | can't imagine that

lights. Of course, you could design the house @ith v, are the complacent type who will one day begbau
interior area that could be completely sealedmff,for i no fallout protection at all, but a war migstart

my money, it would be worth it to make the whole$®  \hjle you are on vacation with relatives—or you hiig
resistant to blast and radiation. The architects edm- be forced to evacuate from your home—so a few words

peted in the 1960s fallout shelter design con®ss  apoyt building a fallout shelter from nothing ane |
gested several answers to the problem of protectingq,qer.

windows; these deserve some discussion here. The basic idea is to enclose a space with as much
One common suggestion was to construct rolling aqs as you can scrape together. This is best idoae
panels of concrete which could be pushed intoipasit  pasement, where the natural shielding of the sadeu
across the vulnerable windows prior to an attaek (S jng earth provides substantial protection even ovith
figure 24). These panels were to be at least @ighes 5 qgitional efforts on your part. Two approaches to
thick and would have to run on steel tracks. Anlot_he constructing a makeshift shelter in a basement are
approach was to mount the concrete panels on pivotighown in figure 25. A sturdy workbench or a table
and place them within the outer portion of eachdain formed of chests of drawers topped by two or three
or doorway. In an emergency the panels could bejnerior doors can be used as a platform on whichile
rotatgd a quarter turn, effectively blocking offeth up everything heavy you can find. Drawers and boxes
opening. , , filled with dirt are best, but newspapers, bookise-f
There were two suggestions that | thpught might be wood, tools, or anything that is heavy may be uexir
particularly useful. One of them, described to nye b 44 is to pile 150 pounds of material on everyasqu
Cresson Kearny of the Oak Ridge National Laboratory ot of the table and in front of every square fobthe
was to cast concrete panels horizontally on themito  gjges of your shelter. Piling up heavy furniture tire
in front of each window, as if the concrete weréofon room over the shelter location or filling up a kathor
part of a sidewalk. Since the windows of an under- cpjjq's wading pool in the room over the sheltem balp
ground house are frequently set at grade levednin  ochieve the needed mass. (If you can get your heder
emergency these cast-to-fit concrete slabs could b€yt the room over the shelter, that would be dgoél

jacked upright to cover the windows. This seems & 5 qtection.) Shielding of this sort provides a PF o
simple solution which could even be applied to tgs about 40.

basement windows. A similar but expedient apprascch
to cover the windows with logs, lumber, or door@an 5 time or no way to reach better shelter, a mafkesh
and then pile an earthen berm against them. OBYIOUS  ghelter can be constructed in the center of thet fioor
this would take time, perhaps several days in s@ses. (see figure 26). Again, the plan is to pile heavings on

_ Areally original suggestion was part of an award- 1 of 5 sturdy table to achieve a mass of 150 goyer
winning school fallout shelter design. The idea ¥@s g 516 foot. This is a poor shelter, but it will better

cast the roof of a building as a single slab otoete and {40 no shelter at all. If you have garbage pails o

support it at the corners with hydraulic jacks. WiB- \5qtehaskets, you can fill them with water and take
dows make a wide band of glass just below the lef/el them into the shelter space with you—if you sit g

the roof all the way around the building. In themhof a a garbage can full of water, one whole side of wiilibe

If the house does not have a basement and there is
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FIGURE 25: Two Expedient Basement Shelters. Stseltdould be
located in a corner of the basement beneath aystwadtkbench or
table. Overhead mass is created by piling heawotbjn the room

well-shielded. The bodies of several people cramimed

the small space will tend to shield one anotheo, ta
most kinds of shelters, one tries to be sure thextet will
be enough space for each person to feel comforthbte
in a ground-level makeshift shelter like this, there

over the shelter; a supply of children's wading Ipaman be very
effective in creating overhead mass. (After Persand Family Survi-
val, Office of Civil Defense, SM-3-11, June 1966.)

Remember that nearby roofs will catch fallout pdes
and raise the effective "ground” level. Keep thisviind
when you select the story to use as your refugefigere
27).

A few special locations in a multiple story buildin

crowded you get the safer you will be. Remembet tha are particularly well protected. The very centeraof

radiation sickness can be significantly reducedarify

large part of your body can be protected. Arrangery

few really good shields to protect your legs if yoan.

intermediate floor, the central core of an "X"-skdp
building, and the windowless interior room formeg b
an "L"-shaped building are all especially good pkato

Undamaged marrow in your leg bones might pull you take refuge (but only on intermediate-level floorAy

through, even though the rest of your body is sdyer

irradiated.

mentioned before, a basement or sub-basementfar by
the best shelter if it is available. When a blaatvevhits a

For those of you who will be seeking shelter from modern high-rise building, there is a tendency tfoe

blast and fallout radiation in apartment buildingisere

are some special considerations to keep in mind.

multiple-story buildings (six or more floors), thmse-
ment is often deep enough, large enough, and faugm
from the roof to provide exceptionally high radati
protection (a PF of over 200). Interior areas afofb
about halfway up the building are also very godtbfa

contents of the upper stories to be blown sideways

Irthrough the walls and out of the building. Use liase-
ment if you expect blast.

Expedient Exterior Fallout and Blast Shelters

A far better way to deal with the threat of nuclear

attack than using interior space is to build aneefgnt

shelters because of the distance between themtend t fallout and blast shelter outside in your back yardn

fallout particles on the roof and ohe tground.
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FIGURE 26: Expedient Interior Ground-level Sheltér.very poor  possible overhead and to the sides. The familpigd rawing is totally
kind of shelter, but it could save your life if ybave nothingelse. The exposed on two sides—don't imitate their mistakéfte( Personal
shelter should be built in the center of the hauifieas much mass as  and Family Survival, Office of Civil Defense, SM13;, June 1966.)

literally made of shielding, and all you have toido  covered trench under six feet of dirt and drivingeavy
remove a little of it and insert yourself in thdehdcven a = piece of earth moving equipment up on top of the
simple open trench about four feet deep provide§a mound. The doors held.
of 10. The Door-over-Trench Shelter has been success-
Two designs for expedient exterior shelters fully field-tested on two occasions. In the firssiance, a
invented and tested by researchers at the Oak Ridgfather who had never dug a trench before compléted
National Laboratory are particularly useful. Bottle a  shelter within thirty-six hours of receiving thestruc-
intended to be built by an average family of faising tions. His wife was an invalid, and he was assidigd
only hand-powered tools and materials which amylik ~ only one little girl. On the second occasion, ddaless
to be found in the home. family worked together to build the shelter in only
The first design, the Door-over-Trench Shelter, thirty-four hours. These building times could beaty
consists of a trench dug in firm ground which isered ~ reduced by any increase in the number of workésr t
with door panels and then buried under three féet o experience, or the quality of the tools availabl¢hiem.
mounded earth. With suitably constructed makeshift A roto-tiller could greatly speed up the excavatioh
blast doors, the fallout PF of this shelter is agp00—  the trench, for instance.
and it will resist blast pressures up to about déngls The second design is the Car-over-Trench Shelter;
per square inch, the equivalent of a 300 to 40@ per it makes use of the same principle as the Door-over
hour wind. Although the door panels are very flintgg ~ Trench design. Suppose you must leave your honze in
earth over them forms an arch and supports its owrhurry, evacuating in the family car to a remoteugef
weight as the doors sag. The strength of this ahtur (Local Civil Defense authorities have the powefde
earth arch is amazing. One of the tests the OageRid You to evacuate in some areas.) If there isn't janey
researchers conducted involved burying therdo pared fallout protection provided, you can stilllda
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shelter using a trench and the car itself. Theicdriven The Ultimate Expedient Shelter

over the trench to form a roof, after which theeirur, What if | were to tell you that there was a welldea
the trunk, and the top of the hood are filled wdilt to fallout shelter waiting for you, and all you had do is
provide overhead shielding. Earth is also piled up spend 50 cents on a key for the door in order ke ta
around the sides of the car, using special sandinagie possession? Furthermore, that this shelter is nwide
of sheets and pillowcases. This is not a blasstasi reinforced concrete and is proof against very Higrels
shelter, but it can make you safe from fallout thue few of blast and heat as well as fallout? Sounds ueeli
days during which you would need protection. ble? It's true.

The Car-over-Trench Shelter was field-tested in If you live in a suburban area with paved street a
Colorado in the winter of 1973 by a couple with one underground utilities, you also have a plentifybply of
nine-year-old child. The family received the instians manholes. Beneath each manhole is a small under-
at their house in town, spent a few minutes readingground room or possibly a six-foot diameter drgwepi
them, and then packed up their Ford Maverick andeither of which will serve admirably as a sheltesni
headed for the hills. Once there, the father didttsd nuclear effects.

work, but even so, the shelter was completed imtéeun All you have to do to gain access to this havew is
and one-half hours. The PF was judged to be bet®8en get the lid up. These lids are made of very thigels
and 100. intended to support the weight of trucks and buaed,

Complete, step-by-step instructions for both shel- they are not light. Usually, though, a motivatedilad
ters are provided in Appendix C. If neither desyits can pull open a manhole cover by using a simplg'ke
your particular needs, | suggest that you condmét t made of two bolts and a short length of steel cable
Expedient Shelter Handbook, from which these design rope. Tie the cable between the centers of thesbolt
are drawn (G. A. Christy and Cresson Kearny, Oak (making an "H"). Then insert one bolt through theeh
Ridge National Laboratory, ORNL4941, August 1974). in the edge of the cover. Jiggle it around insimgét it
The manual contains complete plans for fifteen dkpe crosswise under the hole, use the other bolt zndlé,
ent shelters, housing from 2 to 100 people, coottl  and pull the cover off. Simple.

of almost every imaginable material from living mo Some manholes do lead to sewers, of course, but
rugs to moving vans. Truly an expedient shelter for others are nice and dry and clean. It pays to doeso
every pocketbook. shopping around.

FIGURE 27: Preferred Shelter Locations. In a midtgtory apart- Expedient Shelter on the Farm

TT1 Unfortunately, the lethal effects of ionizing radia
tion are not confined to humans. Most large mammals
react to fallout radiation about the same way peald;
therefore, they need shelter in the event of atatiarck.
Obviously, you cannot afford to build extensive end
ground facilities to house your herd of cattle lock of

[ 11 sheep, so any shelter for the animals will havebdo
makeshift.

The key to protecting livestock is to get them
indoors where you can keep the fallout from gettirtg
their coats. If you can prevent contact beta biiros
the fallout, you have solved half of the problenheT
— beta burns from fallout particles can produce large
[] open sores which are extremely vulnerable to ifdact
You must also keep the fallout out of the animfded
mim for at least two weeks following the attack, evérit i
means starving them. (You will have to supply watér
course, contaminated or not.) This will preveneingl
burns and will help reduce radioactive damage ® th
thyroid from iodine-131.
ment or office building, the areas shown are mastigated from The second half of the problem is to shield the
radiation. (Left: From Shelter Designs in New Builgk, Office of animals from penetrating gamma radiation (see éigur

Civil Defense TR-43, March 1967- D119.9:43. Rightom Incorpo- . . .
ration of Shelter into Apartments and Office Builgs, Office of Civil 28). If you herd the animals into a barn in a credd

Defense PSD-PG-80-4, November 1062—D13.8/6:80-4.) group, you can achieve some degree of self-shgldire
animals in the center will be partially protectgdtbe
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The door to the ultimate in expedient fallout arddsbshelters, along with a "key" for opening it d@wbar works, too).
WA RNING: Manholes are frequently full of explosiy@isonous or unbreath able gases. Use a commiesiidit to test air
purity before entering. Leave the manhole covasléwe only during the period of blast danger. Resribyor ventilation later,
and power ventilate the hole if possible. Coveritble with an elevated rain fly to keep out fallout
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ADD OVERHEAD
MASS SUCH AS
HAY

OR BLOCKS IN
WINDOWS

FIGURE 28: Expedient Shelter for Livestock. Everthout the pre-
cautions shown, a herd of animals crowded into @ lbands to be
self-shielding. (After Rural Fallout Shelter AnalysDesign Work-
shop, Instructor's Manual, Office of Civil Defend§ 18-1, March
1966—D119.9/7:18-1.)

bodies of those around the edges of the groupingill
the loft with hay, wetted if the barn will standetistrain,
will help provide overhead mass. Most barn roofe ar

successfully used as a fallout shelter (see fig@)e This
fact derives from the tendency of fallout grainshigh
resemble sand) to sink when they land in the wateis
makes the surface of a large lake or an ocean self-
shielding, because once the fallout particle hasksu
through five or six feet of water, it is effectiyatullified
as a source of radiation. People on a boat, therefo
would only need to be worried about the fallouttiches
which land directly on the boat itself. Even withou
taking any steps to wash away this fallout, thejpce
sure would only be about 20 percent of what theyldio
have received on shore.

To reduce the dose even more, the boat should be
anchored several hundred yards from shore and edver
with a waterproof rain fly. By rinsing off this flgeriodi-
cally while the fallout is arriving, the inhabitanof the
boat can greatly cut down their exposure. With more
advanced preparation, retreaters could rig up appum
and sprinkler system to automatically wash off taia
fly—without human intervention. Some provision
should be made to inject a little detergent in® spray
water to help dislodge the fallout grains and tealrup
the surface tension of the water around the boaistM
of the smaller particles that might otherwise have
remained as a layer of dust on the surface of thtemw
will then sink.

My model for this discussion is a twenty-seven foot
sailboat with a small cabin, arranged with a walkwa

high enough to produce some distance attenuation of

radiation. You will have to shield the sides of tharn
with an earthen berm if possible, piled to a degtthree
feet or more against the sides of the barn. Iflthm is
constructed of concrete, some additional sheltering
effect may be achieved by stacking sandbags in the
windows. Hosing off the roof of the barn after the
fallout has stopped will greatly increase the pritm,
but don't even think about it unless you can rioehe
barn without exposing yourself to a significant easf
radiation in the meantime. In many rural areas,
initial fallout concentration will be light enougb allow
you to run out for a few minutes before diving bacto
your fallout shelter. Be sure that your dosimesework-
ing properly before you try it, however, and malke-c
tain that you have proper anti-contamination claghi
to wear. (Radiation equipment is discussed in dre)

the

Boats and Airplanes as Shelters
Obviously, it is not a good idea to choose a small
boat or a private plane as a shelter from a sestemn
or from the blast effects of a nuclear explosiontdrms
of fallout, however, there are situations in whichboat

FIGURE 29: Sailboat Fallout Shelter. This plan is@aled down

version of a technique currently employed by théteédhStates Navy.

or plane could be used as a refuge from gamma-radia(A) Remotely controlled sprinklers rinse fallouf &ie boat. (B) boom

tion, at least temporarily.
With a little preparation, a small sailboat can be
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tent is used to keep fallout out of cockpit, (Q)dfat particles sink into
the water, (D) makeshift mass barrier at the lef¢he waterline, (E)
the safest location, on the deck below the waterlin



Sailboat equipped with a boom tent, the first eislepiece of equipment in
making a floating fallout shelter. (Tent courtedytioe Seattle Tent & Fabric
Company, PO Box 33576, Seattle, Washington 98133.)

1000 | I S S
lrrl=}¥ v 4

. R HEIGHT CORRECTION FACTO
down the center and a bunk on each side. (Thiaisha (Aerial Monivoring)A TOR V4

standard arrangement for small sailboats.) | weuig- 50 alinede of srfoce oot
gest piling the supplies, particularly the wategguon
the bunks to form a makeshift radiation shield e t 4
level of the waterline. The people should try tayst 200 /
down as low as possible on the deck area between th
bunks, in the space which is normally below theewat /
line. This is the best-shielded location on thetboa
Remember that if there are too many people tafi i 4
this area in a prone position, you can still susftély 50 /
beat the radiation by keeping at least the lowdfr dfa
your body well shielded. Don't just put the kidsatho /
there and sit it out above the waterline yourdaihat
survival potential has an orphan, after all?

The usefulness of an airplane as a radiation shelte
is limited. For those of you who anticipate flyiagay
to a remote refuge, however, there is one very irapb
thing to realize about fallout radiation. Sincddat is ~
like sand, it sifts down out of the air fairly rdpyi; a few 3-0
hours after a detonation, the amount of fallouhmm air /
over the target or immediately downwind of it igywe /
small. By that time, most of the particles havélegtto 2.0
the ground. A person flying over the contaminatezha
at an altitude of 3,000 to 4,000 feet (relativehie local Lo
ground level) is so far removed from the radioactiv 3 00 800 1200 1600 2000 2400 7800
material on the ground that the dose received Ig on HEIGHT ABOVE GROUND (FEET)
about 1/1,000th of the ground level dose (seedi@D).
This means that it is safe to fly across contareithat
areas which would be lethal to cross on foot @ dar. If
you pick your time wisely and avoid flying through

CORRECTION FACTOR

FIGURE 30: Airplane Radiation Shelter. The distabetween a
plane in flight and fallout particles on the groymdvides excellent
protection. (After Handbook for Aerial Radiation Miors, Office of
Civil Defense, FG-E-9.5.1, July 1966—D119.8/3:E-B)
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drifting cloud of fission debris, you will be able cross
dangerous country without incurring very much radia
tion exposure.

Special Shelter Topics

If we agree that the term "shelter" means a refuge
from a hostile external environment, a broad ranfie
possible circumstances and special protections rbeco
appropriate for discussion. These cases includelsim
protections from cold, rain, wind, heat, and su wneell
as more exotic precautions against the danger ®f no
ious gases, radioactive dust, nuclear thermal flash
effects, and flooding.

If you are subject to any threat which means that
you might one day be forced to evacuate from your
home, provisions for shelter are uppermost. If your
household is already equipped with a full complehwn
camping gear or a truck camper, you will not need t
make many further preparations. If not, severati&iof
equipment must be obtained.

The first item is a tent. There are many fine fgmil
sized tents on the market, and one which suits taste
and budget should be easy to find in a local spgrti
goods or department store. (Sears' tents are plartic
suitable, well-made, and are reasonably pricedg ©h
the most interesting tents | have seen is madehby t
Beckel Canvas Company (Box 20491, Portland, Oregon
97220). It is designed to accommodate a wood stave,
very unusual feature. (The stove is also suppligd b
Beckel.) | suggest that you get a tent that isdathpan
you think you will need because your whole familill w
have to stay in it, along with all your suppliesdan

tightly around the sleeper's head rather than the
"slumber party" type which cannot be closed atttie
"Modified mummy bags" are handy because they can
also be unzipped and used as blankets. Remember tha
light summer bags will not keep you warm in the tefn
although numerous blankets, towels, or even carpeti
can help bridge the gap. In any case, be sure yoabu
full-length Ensolite pad for each bag, as well as a
inexpensive Mylar emergency blanket. The pad makes
sleeping more comfortable by preventing body warmth
from soaking into the ground, and the Mylar "space"
blanket will reflect radiated heat back to your fod
Both can make the difference between comfort atet ut
misery.

The third category of items for cold weather
includes special outdoor clothing. The crisis sitioh
field tests of expedient fallout shelters madehvious
that most people do not have proper outdoor clgthin
We scuttle from heated homes to heated cars tedheat
offices on a routine basis and usually experienesy v
little exposure to the elements. For extended autdo
living, however, each member of the family must be
equipped with insulated boots, two layers of wamtks,
full-length thermal underwear, woolen pants (twg-la
ers, one over the other), several wool shirts tarvwas
multiple layers of insulation, an insulated hatparka
hood, a muffler, and a good pair of insulated gfowe
mittens.

If this sounds extreme, | suggest that you try a
simple experiment. Go out in your back yard some
winter night about 2 AM. Sit down on a stool anchitlo
move for an hour. If you still feel warm after tHahgth

salvaged belongings from your damaged home. Since of time, your selection of clothing was equal te th
tents always seem to be crowded even under normalchallenge. Before making the test, however, be thate

circumstances, this is not the right place to eaune. It

is best to get a tent with an external framework of
aluminum poles rather than the kind with the poles
inside. Interior supports are a nuisance, and titsiae
framework can be much steadier in a wind.

someone will come to look for you after an hourcase
you don't return.

What about the opposite problem—not too little
warmth, but too much? For people on the west coast
who may have to flee a nuclear threat by evacudting

The second category of necessary items is sleepingthe inland deserts, the danger of unbearably high

gear. If you are not familiar with sleeping on tireund,

be warned that there is much more here than mkets t
eye. If you are forced to camp out, possibly in shew

or rain, the proper sleeping bags and accessoilebav
essential to your comfort and health. Having spefaw
cold, miserable, and completely sleepless nightsuee

of poor sleeping gear (in the summer at that), inch
emphasize this point too strongly. You will need a
down-filled sleeping bag (two and one-half to three
pounds) for each person, or the equivalent in leeavi
synthetic fiber-fill. The new mountaineering bags
stuffed with Dupont Hollowfill 11 or Celanese Foetr
Polarguard polyester fiber are especially good beea
they stay warm when wet—a big advantage over down.
Get sleeping bags with drawstring hoods that close
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temperatures is very real. In this case, the ghelte
requirement is a sunshade and a cool local envieahm
The shade could be provided by a tent or self-sujymp
awning (there are no trees to tie ropes to on dsed).
The cool environment can be produced by digging a
narrow trench about three feet deep along an east-w
line. The cool soil at that depth will help keepuydody
from overheating. Incidentally, don't forget thasdrts
are only hot during summer days. At night and ia th
winter, they are bitterly cold.

A special kind of shelter problem is produced by
flooding such as that which occurs periodicallyparts
of the Mississippi valley—spring run-off puts thaensls
of acres under water every few years. In thesesarea
whole counties can become submerged under three or



A top-of-the-line floating shelter, this emergetiéy raft comes with a radar reflecting tent. (Qesy of the Winslow

Company, PO Box 578, Osprey, Florida 33559.)

more feet of water. The difficulty here is that ymight
be trapped at home with water up to your waist lzance
nowhere to go. Even if the water doesn't get aghd,
you will have a problem finding a place to sit doamgo
to sleep.

For people who live in areas which flood, it would
be a good idea to buy a surplus six-man militefeydaft.
There are more expensive river rafts, but the ssrpl
kind will do if in good condition. The best raftseathe
kind that make up into a floating tent, but you easily
adapt a cheap surplus tent to your raft with a péir
scissors and a tube of silicone cement or "shoe€' Joe
raft should be stored partially inflated to keedrdam
cracking along folds and to facilitate rapid initet in
an emergency. A good place to keep it is in theersfor
on the wall of your garage. Obviously, it is betteistore
the raft in an elevated position rather than in liase-
ment. When you wake up in the middle of the nighhw

be sure to include a few useful accessories, ssch a
large-volume air pump for inflation (and re-inflati if

your raft leaks air), a set of inflatable life v@stind
perhaps even a small electric outboard motor. Ifi yo
keep the battery charged, an electric motor is much
more dependable than a gasoline powered motor. (One
can even be scavenged from your car.)

Personal protective clothing and equipment has
also been designed to safeguard individuals who for
some reason are forced out in the open where tregy m
be subjected to fallout, thermal flash, high ulicdet
exposure, or noxious gases.

Suppose a nuclear warhead detonates a few miles
away and the thermal pulse starts a fire in thehésis
next to the side of your house. Knowing that thitofa
shouldn't begin to arrive for at least thirty miesit you
might rush outside to put out the fire before itesul to
the house. Suddenly a second warhead detonates over

the water around your knees, getting the partially the same target, catching you in the searing tHerma

inflated raft out of your flooded basement will bery
difficult.

pulse. How could you protect yourself?
For personal protection against the danger of flash

Such a raft will provide both shelter and transpor- burns, it is sufficient to place any opaque objestiveen

tation until the flood subsides. If you decide & g raft,

you and the fireball. In Hiroshima, people who were
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very close to the epicenter received "pattern Burns

that it might be possible for a Caucasian to rexev

where the thermal pulse burned exposed skin but wassecond degree burn after a few minutes of exposure

absorbed or reflected by their clothing. A lightared
item of clothing was sufficient to reflect the heaspe-
cially if it was composed of heavy cloth or was exaV
layers thick.

For a retreater forced by circumstances to be out-

side in an area of thermal flash effects, the lessalear.
Light-colored clothing several layers thick is edllfor,

sunlight under these conditions, and some formrof p
tection is necessary for anyone who has to verdute
side even for brief periods.

Fortunately, sunburn is a common malady, and
snowblindness is not unfamiliar. Just as in theecafk
flashburns, the secret is to cover up. The Arabé-lik
protective clothing, hood, wide-brimmed hat, and-su

as well as complete head and face protection. Whiteglasses will go a long way toward removing the fighkn

wool is very resistant to ignition by flash effecespe-
cially if you take the precaution of dousing youiseth
water before going outside. Head protection camabke
simple as a hood of white cloth, held in place byaaor
headband. The best way to protect the face is &pesh
the hood to form a veil, exposing only the eyes. A

a high ultraviolet environment. Don't forget to aitoup
on sunscreen ointments, zinc oxide, and sunburre+em
dies when you are putting together your survival
stockpile.

Remember also that the ultraviolet light is asso-
ciated with sunlight and presents no obstacle tmggo

wide-brimmed hat angled to shade your face from the outside at night. This is the time when you willd&ge to

nearest likely target will help too. Sunglassesutthde
worn to cut down on the chance of temporary flash
blindness, but do not expect them to shield yowrsey
from the thermal pulse—it is much too intense to be
stopped by a pair of sunglasses. Whatever you oot d
look over toward the potential target even forrastant.

If one of the worst nightmares of nuclear war
should come true, we may have to endure severab yea
of exposure to abnormally high levels of ultraviole
light, caused by thermonuclear side-effects whieh d
stroy atmospheric ozone. This exposure to ultraviol
light can be extremely serious from the standpaiht
sunburn and snowblindness. Calculations have shown

spend hours in the garden or take care of your.férm
the ultraviolet menace materializes, we may allpgym
become nocturnal for a few years, shifting the hess

day to the hours of darkness and sleeping whestthés

up.

If there is any chance that you will have to go
outside while the fallout is still active in yourea (for
instance, to tend livestock or to decontaminate the
paved areas around your house) you will need amti-c
tamination clothing. The main purpose of such cloth
ing is to protect your skin from beta radiation fmir
which occur when fallout particles come into cohtac
with your skin. Beta radiation is very limited iemetra-

FIGURE 31: Anti-contamination Protective ClothirRjctured in an
official Soviet civil defense text. (P. T. YergordvA. Shlyakhov and
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The author models a rain suit and other gear iegifmt protection against thermal flash, fallowid &igh ultraviolet levels.
Wrap-around Lexan glasses block 80 percent of impuitraviolet light and fit comfortably over tidavy MK-5 gas mask.
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tion and is substantially deflected by clothingt parti-
cles of fallout caught in folds of the skin can gwoe
weeping open burns after a day or so. The burn®-the
selves are not serious and heal after a few weéksut

places to get fallout is inside your lungs. Thethbas
rangement is to wear a gas/ dust mask on your\étte
the hood of the coat pulled out on to the surfatéhe
mask and taped in place. The whole-face MK-5 gas

appreciable scarring, but they could easily becomemask supplied to the Navy is one of the best fos th

infected in the meantime.
Once again the secret is to cover up (see figuje 31
This time the color of the clothing doesn't mattey

purpose and can be used to protect you from a wide
range of noxious gases as well. (These are avaifatin
the Ruvel Company, 3037 North Clark Street, Chicago

much as the material used. You will need a suit oflllinois 60657, for about 15 dollars.) If you doftave a

dustproof material such as rubberized cloth ortigas
suit of inexpensive plastic rain gear will satistige
requirement, provided that the coat has a fairlgda
hood. Plastic garbage bags will provide materiathwi
which to improvise coverings for your feet, ando of
sticky silver "duct" tape will help you seal up yoen-
semble. Don't forget to wear rubber gloves and thpe
coat sleeves tightly around the gloves at the aurist

As for your head, bear in mind that one of the wors

Commentary

Shelter is a very broad term, covering protection
from normal weather as well as special conditions
brought about by natural catastrophes and nuclear w
Even so, by carefully deciding what kinds of shejteu
may require, you can protect yourself with a minimu
of inconvenience and expense.

At the very least, a retreater should have a dtks
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gas/dust mask, improvise a filter with a terrycletash-
cloth and tie it to your face like a surgeon's mask

You may find that you will grow too hot inside your
sealed anti-contamination suit, especially durireydh
physical labor. You can cool off a little by weagima
water-soaked shirt over the plastic suit. As theewa
evaporates, it will help cool your body. Even souy
might have to stop work after an hour or so to dvoi
overheating.

of how to build an expedient fallout shelter in emer-
gency. | would suggest that your family take stéps
acquire a significant degree of fallout protectiand a
complete set of outdoor equipment and camping gear.
The expense can be managed with a little care,tlzend
security of being prepared is priceless. That'sking of
bargain.



5

A Loaf of Bread,
a Jug of Wine, and

SELF-SUFFICIENCY IS THE BASIC THEME which
ties together all of the various political, morand
religious factions of the survivalist movement. tef
wing "hippies,” right-wing "patriots," back-to-the-
landers, and religious and economic survivalists al

Chow

faddism, and blatant sales promotion. It can bey ver
difficult to separate one influence from anotheor F
example, what exactly is meant when a prominent
authority advises you that a food item is "no gdot?
might mean that the nutritional content detericsate

puzzle over the same questions. How much food toan unacceptable level by the time the product ibdo

store? How to store it? How much water? How tofguri
it? What about power? How much fuel? How much
land? What crops to plant? The list is endless.

This chapter and the next (which is devoted to
do-it-yourself medicine) present an overview ofthery
broad subject. There is so much popular literatumne
self-sufficiency that it is impossible to do morean
briefly review the field. Even so, | hope to accdisip
three things in this chapter. First, | think itilsportant
to provide a general treatment of survival self-
sufficiency for readers who are just starting t@lere

used. The vitamins disappear. Usually, though,miita
deterioration takes place soon after the package is
sealed, and the rate of deterioration slows dovter &t
few weeks have passed. To allege that the nutaition
content of a stored food item is adequate untilftheth
or fifth year (when it suddenly drops like a storig)
difficult to justify. That allegation, however, igery
common.

Maybe the expert meant that the food becomes in-
edible or unwholesome after a certain period ofetim
Could be. Some foods slowly undergo chemical deteri

the subject. Second, more experienced readers may b ration and finally become inedible even in the aloseof

interested in a critique of some common survivalist
attitudes regarding stored food, hunting, and othdr-
jects. Finally, vital survival tips relating to tleeological
consequences of nuclear war will be discussed.

In any case, there is a lot of ground to cover.

Stored Food Stockpiles

Survival self-sufficiency depends largely upon
stored emergency food. Since the Mormon church
adopted its emergency food storage program a fansye
ago, the proliferation of food storage plans, paigsu
and technology has been explosive. | feel that\amadl
picture of this trend will be more helpful to mgstople
than itemized instructions which don't quite appdy
anyone's particular situation. (That way you cackpi
out the approach that best fits your philosophy—and
pocketbook—and pursue it as you see fit.)

The subject of emergency food storage is tied inex-
tricably with nutritional considerations, shelfdjffood

microorganisms. The published figures forshelf divare
quite varied, however. Some manuals list powdered
milk as an item that is inedible after six mont@ghers
describe twenty-year-old powdered milk that isl s
edible as the day it was packaged. The truth of the
matter is that we haven't been storing food iteorgy|
enough (or carefully enough) to know exactly wheirt
shelf lives are.

My personal suspicion is that when a survival nutri
tion expert says your stockpile of food is "no goafter
a certain period of time, that person's primary imeots
to get you to discard it and buy more. | know asinds
cynical, but the only practical approach to thelfslike
question is to routinely sample items from yourck&to
pile to see what condition they are in. Your owmpex
rience is your only safe guide. No one else isirggoyour
food under the conditions found in your house.

Let's begin our tour of emergency food programs
by examining regular supermarket foods which came i
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TABLE 7
Suggestions for Shelter Basic Food Supply

Amount | Quantity 33-1;713’; f Maximum
required | required P shelf
Food : A standard- :
daily for for2 size hfeh
1 person weeks containers (months)
Staples:
Crackers, cookies, pretzels .| 40z._ ... ... 56 02......... 2 cans or jars....| 36
Candy:
{chocclate bars, hard candies) | 10z. .. __...__ 160Z.. .- 1-lb, jaror box_._| 18
Sugsr e 2%8p. ... 408 ... 14 Ib. (1b. per 36
4 persons).
Salt iy 28D ... 408 ... .. 1% b, tlb. per Indefinite.
4 persons).
Beverages:
Instant coffee or tea___.__.___. 2 cups. ... 208 ....... 2 IArB. .. Indefinite.
or
Chocolate ... . ............. 2cups.. ... doz.. . ... 2 (1-1b.) pkgs... ] Indefinite.
or
Soft drinks _.______ . ____..__] 1% bottles_ .| _____......._. 24 bottles________ Indefinite.
Milk:
Nonfat, dry .o oooicaiiceaeo. {4 eup._...... 20 0%, ....... 2 pkgs.. - ........
Evaporated ... ... __] 1 os. 140z ..... decans ... ... 48
(2 thap.)
Juices:
Orange, tomato, grapefruit,
pineapple. B eup.. ... 640%......._. 6 bottles_ ________. 36
Fruita:
Peaches, pears, prunes, apri-
cota. 1cup.-u.n.--- 1120z......_. 4 jarsor 2 (1- 36-40
1b.) pkga.
Vegetables:
Peas, corn, lima beans..._..._. % eup........ M20z......... Scans._.._....... 80
Soupa:
Vegetable, pea, nondle, beef,
clam chowder, mushroom,
other than tomato. 1 cup el N202ee . Seans.. ......... 36
Meats and substitutes: leup......... 2080z, ... ... 8 (1-lb. and 36-48
Canned beef stew, salmon, 14-1b.) cans.
tuna, spaghetti and meat-
balls, baked beans and
frankfurters (without to-
mato sauce), chicken and
nocdles.
Other foods:
Cheese, peanut butter ___.____} ... _....._ Tot......... 4jare. ... ...
Jam, jelly, marmalade ..._.._.| ............... T08........ PNT - D 24-30

Cereals . ..o ceieeeeee L 14 pkgs. (indi.
vidual serv~
ing size).
SOURCE: Personal and Family Survival, Office ofil@efense, 1966—D119.8/8.3 11-A
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cans, jars, boxes, and plastic wrappers. Some @eopl nearly unlimited shelf life. The usual program dets

stock up on frozen or refrigerated items. | haveene
been able to see the wisdom of this, unless yoe laav
iron-clad guarantee of refrigeration even in a majo
crisis. Therefore, this discussion will be res#dttto
items which are normally stored at room temperature

Can you construct an emergency food stockpile
from supermarket foods? Of course you can—within
reason. Food storage experts usually frown on @hnne
goods because of their supposedly short shelf.liVas
foods we find in the market are not intended toaiem
palatable for more than a year. Industry efforty¥eha
concentrated on achieving that one year span,asigh
sufficient time to grow (and can) an entirely new
How much longer the food may last is usually not
known.

Since the foods will last for at least one yeaiisit
obvious that a carefully managed stockpile contajra
year's supply of canned food can be organized. dnly
necessary to acquire the stockpile gradually aad tise
up and replace year-old items as necessary. Téjisres
a lot of organization, however, and most people'tdon
want to bother with the involved record keeping and
constant attention this system requires. Thereftre,
canned-food approach to stockpiling is usually meese
for people whose interest is in a short-term stdekp
(By short-term | refer to a food supply sufficidot one
week to one month.) In any case, it is relativéhypde to
do your grocery shopping on the basis of "one @an f
me and one for a friend" until you have built upuyo

supply.

of storing wheat in large plastic trash barrelssealed
cans in which carbon dioxide or nitrogen has bessdu

to drive out the oxygen (an anti-insect precaution)
Powdered milk is somewhat more difficult to stobeit

it can be continually recycled or purchased in sdec
nitrogen-packed cans for long storage. The salt and
sugar are packaged to keep out moisture and, barrin
accidents, will keep forever. A year's supply oégh
staples for one adult costs less than 300 dollars.

There are some drawbacks to be expected in the
face of such economy. The "basic four" diet is engst
and to most people it is disturbingly unfamiliar. fie-
quently heard warning is that old people and chitdr
may refuse to eat these foods in a stressful &tuand
will starve to death instead. It would be bestrpothe
program out for a week or two before limiting your
options to this plan.

The allegation that the basic four program is kgrin
(wheat—wheat—wheat) has some basis, but don't
assume that bread is all you would be able to nfiake
these staples. There are an amazing variety of ways
prepare whole wheat products. As a single example,
consider gluten, the protein fraction of flour, whiis
easy to extract and can be made into a meat sutbstit
that is difficult to tell from the real thing. | ha pre-
pared chicken-fried gluten steaks which my "tasters
mistook for breaded veal. They had never heard of
gluten and thought | was referring to the breadinghe
outside of the "meat." There can be variety in thét.

The published authorities disagree in their recom-

As an example of this kind of plan, see table 7, a mendations of how much of each staple to store. |

suggested list of civil defense foods, originallyyided
by the Office of Civil Defense. This stockpile issigned
for a two-week shelter stay when there will be ppar-
tunity for cooking. (That's a point to considerefatly.)
The "maximum shelf life" column in this table istén
esting for several reasons. For one thing, thedtshelf

lives greatly exceed those quoted by people whb sel

freeze dried food. The eighteen-month life of candy

must refer to chocolate bars, because hard candy is

reviewed the recommendations of seven "expert&'; th
results are shown in table 8. In the column indicat
range, the lower figures are based on the assumptio
that you will store other kinds of food as wellths basic
four. The higher figures follow the assumption tifae
basic four represent almost everything you will eat

TABLE 8
"Basic Four" Storage Amounts

nearly indestructible. The expiration date for suga ITEM POUNDS

also hard to understand, since sugar can't rot anc Average Range
doesn't contain any vitamins. There are no figoes ~ Wheat 300 200—365
nonfat dry milk, cheese, or peanut butter becabee t ~ Powdered Milk 85 60—100
shelf lives depend on many uncontrolled factors. g;ﬁaf (or Honey) 62 3?—_1(;02

Tomato products are excluded because they arecacidi
and tend to corrode the cans they are stored in.

For large-scale food preparedness, a program o My evaluation of the basic four approach is that it
supermarket-type foods is obviously inadequate. Wha is the cheapest and most trouble-free way to camgil
about the Mormon "basic four" food storage pro- large supply of food. There are definite drawbaickthe
gram, involving bulk containers of wheat, sugarn@y, amount of skill and the amount of energy (in terofis
powdered milk, and salt? This approach to foodkstoc heat) needed for preparation, however. The nutatio
piling is really as old as agriculture. It is sirapand quality of the diet is disputed and may be seripusl
cheap, and three of the components have the \dftue deficient in certain amino acids. For a nuclear siara-

Figures reflect an average drawn from seven puidistiorage plans.
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tion, though, nothing else will do as well. Becaude
their low cost and long life, | suggest that a eaclwar
survivalist store a five-year supply of these faddéhen
you are preparing for severe climatic disruptiord an
several years of ultraviolet-seared crops, you wied
the largest reserve of staples you can handle oék sof
wheat, milk, sugar, and salt is the easiest wastietch
your money into supply.

The third major approach to emergency foo
involves stockpiling large amounts of commercially
packed air dried or freeze dried foods. There great
deal of sales pressure behind these products,tar fax

milk in nitrogen packed cans from a survival food
supplier. It will last longer that way. Nuclear war
survivalists should seriously consider storing ap t
five years' worth of the "basic four" to see them
through in case of repeated crop failures due ito cl
mate and ultraviolet levels.

4. Arrange for vitamin/mineral and protein supple-

ments, either from commercial suppliers or fromryou
own manufacture. A modest investment here will free
you from worries about nutritional inadequacies in
the stockpile.

keep strongly in mind when reading about them orwater Storage and Purification

talking to sales representatives. | think it ises&d say
that these foods offer variety, taste, and faniiliain

most cases), as well as relatively long storage UWnfor-
tunately, they are very expensive. A year's supdly
meats, vegetables, fruits, stews, and various qgihed-

When the discussion turns to water, there are only
two alternatives. You can store a very limited dypyf
it, or you can obtain it from outside. The assuomtiof
course, is that you will not be able to get safimkiing
water out of the tap. An earthquake, a labor dispat

ucts for one person can cost more than 1,500 dollar nuclear strike, or a terrorist attack could easilyt off

The manufacturers say (correctly) that this is ld&m

your municipal water supply and leave you on your

you would normally pay for food in a year, but you gwn.

could buy five years' worth of the "basic four" ftire
same price. This is the trade-off. The freeze dpeat-
ucts are good, tasty, and easy to prepare, but dbsy
more than many people are willing to pay.

It is easy enough to set aside an emergency supply
of water in jars, bleach bottles, or five-gallomsabut it
is very hard to store enough to supply a family rfwre
than a few weeks. The inescapable problem with miate

Hand-in-hand with the dried food companies arethat a cubic foot of it weighs over 60 pounds aadnot

the companies that specialize in selling"nutritiosap-
plements." These are special packages containigig- hi

be concentrated into a smaller volume. Four hundred
cubic feet of water contains 3,000 gallons andesgnts

potency vitamin and mineral capsules, and usually ia scant supply of drinking water for a family oufoto

form of soybean protein for making "fortified" dkis.

stretch over a year. That quantity weighs abouttoeis

My feelings about these supplements are mixed. Thand requires a tank the size of an average bedrBam.

protein supplements are a good idea, but if youeare
self-reliant kind of person (i.e., a survivalistpwy can
buy the soy protein in bulk at a health food stare
package it yourself for 10 to 20 percent of the own
cial price. (That's five to ten times more protén the
same money.) The vitamins are essential, but again,
can get more for your money at a discount drugestor

you can buy (and bury) such a tank if you are serio
about storing water.

On a smaller scale, it is possible to buy commer-
cially canned water at outrageous prices, or yoy 0z
it yourself using canning jars and a water bathneanl
have had excellent results storing water in onégal
plastic milk bottles which have been thoroughly knes

My overall recommendation to someone who with soap and water, then soaked in a hot, bleatr s

wants to start a food stockpile would be the follayv

tion for several days. Some people add a few dodps

1 Increase your normal home Supp|y of canned gooctincture of iodine or household bleach to the store
to include a two-week to one-month surplus. Recyclewater to prevent microorganisms from growing in the

it periodically. This will give you a supply of you
everyday foods which will not require special skilb

bottles, but this isn't usually necessary. Mosy ¢dp
water is so full of chemicals already that nothicen

prepare, will not require added water, and will notPOssibly grow in it—it even kills yeast in breadud.

require cooking. This is your first line of defense

2. Get a six-month supply of commercially packaged
freeze dried (or air dried) foods. Make your own

selection to suit your tastes. Be sure to remerttimr
this is your best form of stored meat; buy accaylyin

3. Use the "basic four" to fill in the gaps. A shenth
supply of wheat, sugar, salt, and powdered milkeadd

to the freeze dried meals will be a reasonable com

promise between variety and expense. It is bestiyo
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Rationing of stored water is discussed further in
chapter 8, but it is important to mention here ttreg
amount to store for each person ranges between one
guart and two gallons per day. One quart is thee bar
minimum for maintaining life under optimum condi-
tions (no activity, high carbohydrate diet, and Icoo
temperatures). Two gallons provide water for dimgki
cooking, and limited bathing. The more the better.

If you get your water from a stream or river, or
from a questionable municipal water supply, yod wil



The Waterpik Portable Instapure water purifier skithicroorganisms and removes objection-
able particles and odors from drinking water. (Aalsle from Holubar Mountaineering Ltd.,
Box 7, Boulder, Colorado 80306.)

have to purify it. Purification involves the remdwaf thyroid problems. Consult your doctor to determine

objectionable tastes, harmful microorganisms, fallo whether this will be a hazard to you.

grains, and dissolved radioactive chemicals from th The point of the purification is to diminish the

water. The process sounds complex, but actuaky'it effect of iodine-131 on your body. This radioactive
There are several portable water purification kits chemical is present in fallout and dissolves inenatf

on the market which use silver, iodine, or chlorio«ill you drink contaminated water, the iodine-131 wingbs

bacteria while filtering the water through activtehar- in your thyroid gland, where it can do a surpriging

coal and spun glass to remove particulates andldes$ great amount of damadeThe activated charcoal filter
chemicals. The units are small (about the size e#raof removes most of the dissolved iodine-131 from the
tennis balls) and very easy to use. | recommend thewater. When you drink the purified water, you flood
Waterpik Portable Instapure Model PI-1 for nuclear your thyroid with harmless iodine and block the aps
war applications because it uses iodine as théacts- tion of the remaining radioactive iodine. This @eec
rial agent. The iodine is in the form of small ttsl tion is vital in fallout areas for the first two dhree
marketed as "Potable Agua" by the Wisconsin Pharma-weeks following the attack. lodine-131 has a vemgrs
ceutical company. The tablets cost about 3 doflars  life and is most dangerous during this time.
enough to treat fifty pints, but if you visit yolwmcal If you're not concerned with fallout problems, it
surplus store, you can get the same thing in ad®leb  isn't necessary to use iodine for your water pingfy
for about 70 cents. The tablets start out graythr agent. Other chemical agents, or just boiling, wid
rust color after a few years when they lose thetepcy. very well.
Be sure to check the color of the surplus tablets. If you have purchased retreat property out in the
The normal procedure with the Portable Instapure woods, you will want a well, or maybe even two wel
is to drop an iodine tablet into a pint of watet,it sit for good deep well is the only absolutely dependablecso
a while to kill the germs, and then run the wakeotigh of untreated water, especially in the case of raucle
the activated charcoal filter. This removes allticar attack. Just be sure that you can pump it by hagdu
lates and bad tastes—including that of the distiigc =~ have to. Those electric pumps won't work when the
iodine. The end result is sweet, pure water. Thiadt power fails.
the way to use the kit in a nuclear war settingydwer. For a retreater on a sailboat or life raft, drirgkin
If the water has been contaminated with fallouty yo water may be the biggest single survival problemsda
must run it through the filter first, and then atik you have fish, shellfish, and so forth for foodt lthere
iodine tablet. Drink the water with the iodine Isiil it. It is no drinkable water. | had not regarded retrgabat
tastes bad, but it isn't a health risk unless yereh to sea as a viable possibility until | discoveree answer
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A seagoing solar still for making drinking wateorfr saltwater. (Available in sealed tins of
three from the Ruvel Company, 3037 N. Clark Str€bfcago, lllinois 60657. Write first for

a catalog.)

to this difficulty. If you intend to sail away intthe
sunset, you will want several sets of surplus amitlife
raft solar stills. These are, more or less, bigchdaalls
which use sunlight to distill drinking water froneas
water. Each still produces about a pint of watetag,
which means that nine stills per person will beessary.

For further reading on the subject of "water pre-
paredness" see Bill Pier's column in the DecemB&i7 1
issue of the Personal Survival LetteThis is the best
one-stop discussion of the subject 1 have seen.

Those of you to whom the "basic four" food stock-
pile is appealing will want to see Passport to faity
Esther Dickey. This is one of the earliest books in the
field and unquestionably one of the best. In a lsing
sentence, Passport to Survival is a cookbook \mrifte
the survivor of a major disaster who has had thre-fo
sight to store a lot of wheat. Dickey makes a basgm
full of grain sound like a gourmet supermarket.

involving bulk staples, freeze dried food, and iatnal
supplements, the classic survivalist text is Howard
Ruffs Famine and Survival in America." Ruff is ook
the outstanding figures in survivalism, with a plapu
newsletter (The Ruff Times) and a television setiekis
credit. He is also a salesman, a fact which leajisob
every page of his book. There is no more detaitatsid-
eration of survival nutrition at present than that
Ruffs book.

In my opinion, the best information on state-of-
the-art food stockpiling can be found in Bill Psedrti-
cles in the Personal Survival Letter, which Pieredits
with Mel Tappar. His articles are forthright, sensible,
a pleasure to read, and worth the 125 dollars per y
subscription fee for the newsletter.

For additional information in the form of catalogs,
price lists, and sales brochures, | suggest yotevai
call the following companies: Survival, Inc. (alknown

Running a close second to the above is Lorraincas Sl), 16809 S. Central Avenue, Carson, California

Tyler's The Magic of Wheat CooketyThis is not a
survivalist publication, but it does introduce nalh of
wheat cooking using flour you grind yourself. Thisok
is specifically oriented toward the Bosch Magic INihd
Magic Mixer, both of which are excellent products.

90746—800-421-2179 or 213-631-6197 (in California);
and Martins Health & Survival Products, Inc., POxBo
5069, Tahoe City, California 95730—800-824-7861 or
916-583-1511 (in California).

Sl is associated with Bill Pier and follows his phi

A book which provides a broader discussion oflosophy of food storage. Martens markets a food pro
home food storage is Family Storage Plan by Bolgram based on Howard Ruffs "target" scheme of
Zabriskie? Zabriskie presents a detailed emergencystockpile planning. Both offer individual food itenand
food storage plan and does it with commendable -brevpre-planned programs which you may purchase or use

ity. He covers canned goods as well as basic stapid
provides inventory forms for stockpile management.
For people interested in a comprehensive program
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as models for
Growing Your Own Food
One popular approach to retreating has been to buy

your own stockpile.



rural property or a small farm and to plan on rajsi
food in the event of an emergency. This branchuofis
valism is almost indistinguishable from the backHe-
land movement, in which the object is to be
self-sufficient even if there is no emergency. Siahsts

can make use of the experiences of the back-tdatik-
people in planning self-sufficient farms and horeads.
Keep in mind, however, that the anti-technology- att
tude of many neo-homesteaders can also be anti-
survival when things get tough.

The first consideration, choosing the property for
your retreat, is a subject fraught with legal peshs,
financial hurdles, and agricultural questions.sltcom-
monly said that in order to be self-sufficient, abowo
acres of land per person are needed. You can gehby
less, but only if everything else is going your wiay
terms of climate, growing season, fertilizer, andeicti-
cides. The two acres must be land that can be thrme
not woodlot, mountain, or rocky ground. One of the
most common mistakes which starry-eyed neophytes
make is to buy "farm” land that can't be farmedisited
one idealistic commune which consisted of fifty escr
perched on the spur of a mountain. The land was 8
to 50 degree slope, and the nearest available water
1,000 feet below in the valley. The inhabitantsriedr
water up the hill in a truck to keep their tiny e¢gple
patch going. That's okay if you can afford it (thiegd
jobs in town), but it isn't self-sufficiency.

For finding and selecting land, there are two sour-
ces of information which | regard as indispensablee
first is Finding and Buying Your Place in the Cayrity
Les Schef. Scher describes himself as an "attorney-at-

farm well frequently don't write well. (The oppasimnay
also be true.) A few homesteading guides are exugll
however.

One resource | wouldn't be caught without is John
Seymour's THE Guide to Self-sufficientyThis man-
ual must be seen to be believed. The illustratiares
shaded drawings as precise and detailed as phptegra
They are generously used to provide step-by-step
instructions for every imaginable homestead procedu
from butchering hogs to building barrels. It isatétely
thin (250 large-format pages) but is so packed with
information that | wouldn't trade it for a shelf other
homesteading books.

A second manual is Grow It! by Richard Langer.
Langer does with words what Seymour does with pic-
tures. H is analysis of managing a small farm iy g®od
and is heavily loaded with practical pointers. Tigs
more of a textbook than a reference manual, inénde
teach the reader all about farming.

Third is a uniqgue manual for rural living. | refer
Carla Emery's Old Fashioned Recipe B&bK. was
fortunate to acquire my copy during the period when
Carla was still printing it herself, mimeographiitgat
home on colored paper. This "recipe book" was emitt

with the wisdom of the old Chinese proverb thatibgg

"For rabbit stew: First catch a rabbit..." My copgs
over 600 pages of closely typed instructions, regip
anecdotes, observations, and suggestions. | can't
imagine learning to be self-sufficient without cahing

this manual.

Gardens and Gardening
Nuclear war presents special problems for the

law and consumer advocate” and covers every arigle 0\yq|d-be survivalist gardener. Not the least ofsthe

this subject in slightly under 400 pages. Schentgobut
in detail the many potential pitfalls in buying alitand.

problems is the fact that seeds must be stored unti
planting is possible. An interesting solution i ttBur-

Getting swindled by a sharp real estate salesmatico ;4 Garden,” a vacuum-packed assortment of seeds

ruin your survival plans permanently, so it paysb®
very careful.

packaged by the Clyde Robin Seed Company and mar-
keted through Survival, Inc. The Survival Gardem-co

The second resource is Jim McKeever's Investment 15ins a selection of green beans, beets, cabbagets;

and Survival Letter, generally referred to as Mcokazts
MISL.°| was fortunate to be able to visit Jim at his fanc
in Oregon, and | came away convinced that he isrtie
to talk to about planning a small survivalist hotees.
He is actually on the land learning to grow cropd o
milk goats, and he has many valuable observations
about survivalist farming. The last | heard, thbssuip-
tion rate was 95 dollars for twenty issues per yéar
worth it if you are planning on a farm for survival

Once you have your land, you will need some guid-
ance about how to use it. Running a small farmaacin
is a full-time profession, not a task you can light
assume. There are hundreds of books available an ho
to run a homestead; you will need several dozeherh
if you aren't lucky enough to have a friend who tzach
you the ropes. Unfortunately, it seems that peasie

corn,
tomatoes.

onions, peas, spinach, summer squash, and
| bought a can of these seeds with the intention of
debunking them. The idea that perishable seedsl dmil
canned for prolonged shelf life struck me as anossp
bility, and that a single selection of seeds wddduseful
anywhere in the country seemed very improbableas w
surprised on both counts. The varieties selectpdere
sent a nice blend of true-breeding characteristind
rapid development. (By "true-breeding” | mean that
succeeding generations of seeds will produce theesa
quality of plant each year.) The spinach is an ptioa.
It is a hybrid, and can be expected to deterioiate
quality and yield with each generation of inbreedin
Hybrids are genetic manipulations, like mules, awd

not reproduce well.
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The Survival Garden seed assortment, packaged§iylde Robin Seed Company. (Available from Sulyive., 16809 S.

Central Avenue, Carson, California 90746.)

The rapid growth of the Survival Garden seeds islarge quantity insures that you will still be able

important for two reasons. First, the seeds caundeel in

grow a respectable number of carrots. If the number

almost any part of the country and will mature befo of living seeds is very low, you can still use tfev

the growing season is over. Even in the warmerspairt
the country, it might be necessary to start youdega in

midseason, in which case rapidly maturing plants ar

useful. Second, if a nuclear war produces a coatihg

resulting carrot plants as a seed source for thewimg
season. | think it's a good arrangement.
How long will such a can of seeds last? Since the

seeds are vacuum packed in a metal container,adteey

the climate (as discussed in chapter 2), shorteseas safe from insects and rodents. Spoilage shouldbact

crops will be needed even in parts of the counthyctv

problem. Corn and onion seeds tend to lose theitityi

normally have long growing seasons. Frosts will be within the first two years under normal circumstagc

coming early for several years.

however, and | would be somewhat suspicious of the

The thing which surprised me the most about the entire seed supply after it had become four or jigars

Survival Garden is the quantity of seeds providEde
can of seeds costs under 10 dollars; you coulddspeer
ten times that much buying the same seeds in packet
your local nursery. | thought that this was remhbtka
generous until | realized the reason: Stored séesks
their viability on a percentage basis. If a cropseéd is
98 percent viable when it is packaged, it mighthl 50
percent viable the next year. In the third yeanight be
only 10 percent viable, and so on. The Survivald@ar
contains half an ounce of carrot seeds, which @ugh
to plant thousands of carrots, if all the seedsngeate.
If the seeds lose most of their viability, howeuee
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old. | suggest buying a supply of corn seeds eyesy to
be sure of their viability.

Obviously, | endorse the Survival Garden seed
supply. Unfortunately, there is a very serious flemit
from the standpoint of nuclear war. If the war affethe
ozone layer and increases ultraviolet radiationthegt
earth's surface, as it almost certainly will, mostthe
Survival Garden plants won't be able to surviveeylh
die of sun scald very rapidly. The scientific infaation
on this phenomenon is not as detailed as we wadked |
For now, table 9 will serve as a general guideh®e t
ultraviolet sensitivity of crop plants.



TABLE 9

Sensitivity of Common Crops to UV
EXTREMELY SENSITIVERdiation

MODERATELY SENSITIVE

Peas Cantaloupe

Tomatoes  cauliflower

Beans Collards

Pumpkin - parsnip

Okra Radish

Onion Chicory

Endive Carrots

Watermelon

Cucumber RESISTANT

Turnip

Beets Wheat

Spinach Corn

Lettuce Rye

Eggplant  soybeans

Potato Bar|ey

Cabbage  Affalfa

Based on information in Long-term Worldwide

Effects of Multiple

Nuclear Weapons Detonations, National Academy oferi8es,
1975; and M.G. Cline and F.B. Salisbury, "Effecfs Wtraviolet
Radiation on the Leaves of Higher Plants,” Radmti®otany 6
(1966), pp. 151-163.

From this table you can see that most of the sieeds
the Survival Garden selection may be impossible to
grow in a post-attack environment. Corn should do
well, however, especially after the first yearwotis past
and ultraviolet levels are starting to drop backntw-
mal. | suggest that you supplement your emergeeey s

stockpile with enlarged supplies of the "resistasrtips,
just in case. Some plants, such as onions, camnmate
ultraviolet exposure and cannot be stored long ghou
to bypass the high-ultraviolet period following ther.
We will be forced to grow them in protected greardes
or they will become extinct. Fortunately, wood fiam
plastic-covered greenhouses are cheap and carofgel st
as bundles of precut wood parts and compact rdlls o
plastic. (Plastic coverings which will block out §@r-
cent or more of incoming ultraviolet are availaplé.
think the expense and trouble to preserve theseiespe
are worth it.

Hydroponics, the science of growing plants in arti-
ficial nutrient solutions instead of soil, is alsoviable
alternative to traditional gardening. Hobbyist hydr
ponic tanks can be readily adapted to automatie oér
greenhouse plants. This is definitely the way toivee
the maximum production from minimum space in a
greenhouse. | suggest consulting Home Hydroponics
and How to Do It by Lem Jones, or see Jim McKesver'
"Your Own Food Factory" in MISL number 1%1 For
a good general introduction to greenhouse manage-
ment, try Organic Gardening under Glass by George
and Katy Abrahant?
Preserving Food

If you plan on producing your own food, the sub-
ject of home food preservation will become importen
you sooner or later. Growing a large crop of clesrri
doesn't mean you can have cherry pie anytime you wa

Home hydroponics, the culture of plants without,ssisimple and productive, as these tomato plants

testify.
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it in the next year. You have to preserve the fgod
grow or you'll wind up being fat in the fall andrttin the

spring.

again. They are well worth trying out.
A more expensive approach to resealing jars is
provided by the Luminarc wide-mouth glass storageja

There are many possible ways to approach foodmanufactured by J.G. Durand International. These ar

preservation. You can take your pick of canningiruy,
smoking, pickling, jellying, freezing, salting, feent-
ing, bulk storage, or storage in a root cellar. Thain
investment involves the purchase of lots and I6tgis
and a generous supply of canning lids. | favor whtgh
and pressure canning for most applications, sirme y
can preserve nearly anything, including whole chick
without the blessings of refrigeration. It's simm@ead
quite safe—if you follow the directions to the &tt

heavy glass jars with hinged glass lids. They camded
just like conventional canning jars, with a red bab
"o-ring" providing the seal. With a little care,ethars
and rings can be reused time after time.

Food Gathering

Under the topic of "gathering" | have included
foraging for wild edible plants, hunting, and fisbi As
a botanist/ecologist/survivalist, | have been iested

There are many good books on the topic. A novice in wild edible plants for quite a while, and haverm

should start with the Ball Blue Book, the manuabpu
lished by the company that makes Ball canningjérs.
usually available in supermarkets and is kept @oribt
up-to-date.

than once participated in a day of group foragitig c
maxed by a 100 percent natural dinner. As a hobby,
collecting and eating natural foods is very enteitg,

but as a survival proposition, there are very feaysvfor

For more advanced home food preservation, seethe average person to starve faster.

Stocking Up, edited by Carol Stoner, and Keeping th
Harvest, by Nancy Thurber and Gretchen MEaBoth
are excellent.

If the prospect of facing an uncertain future with
limited supply of canning lids makes you uneasyne

Most of the wild plants regarded as "edible” are th
gustatory equivalent of lettuce. If you can findoegh
to eat, get the snail tracks, spider eggs, andwiighed
off, swallow the greens without objecting to theusn-
ally strong or bitter taste, and avoid an allengiaction,

call your attention to Morris Reusable Home Canning all you get in the end is a stomach full of wated a
Seals and Lids, produced by National Manufacturing. indigestible roughage. Humans are not cows. Cel&ilo
These lids are plastic and may not keep out externadoes not break down in our digestive tracts. Angloifi

oxygen for as long as metal lids, but they areabest
good for a year, and you can use them over and over

are a normal person, you probably aren't too edcite
about a dinner of unseasoned green leaves anyway.

Left, a jar sealed with a standard metal ring @hdGenter, a Luminarc jar sealed with a reusalidber

ring. (Available from J.G. Durand International, IMlle, New Jersey 08332.) Right, a jar sealedhwit
a plastic seal from Morris Reusable Home CanningisSend Lids. (Available from National Manu-
facturing, PO Box 700, Ventura, California 9300t,flem Survival, Inc., 16809 S. Central Avenue,

Carson, California 90746.)
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Fish as a source of nourishment is almost as bad.
Most of the calories in fish come from the butterod
you fry it in. Unless you can provide incredibleagti-
ties of fish (more than one pound of cooked meat pe
person each day), a diet of fish is a diet of skiarva-
tion. Sometimes not so slow.

As for hunting, it seems that just about everybody
interested in retreating envisions himself as Danie
Boone. ("If 1 get a mite hon-gry I'll jest take MBetsy
and kill me a bar!") Some people even take thissaf
identification so far as to buy a black powder Kekty
rifle as their only survival hunting weapon. Othegs a
step further and purchase bows and arrows. Thébwil
very hungry on the day after doomsday. Or dead-ekill
by a wounded "bar."

Although | have derided hunting, fishing, and gath-
ering wild foods, wild edibles are still an imparta
resource which retreaters ought to learn how tdo@xp
If you have just a marginal familiarity with thesces
of wild food in your area, you can stretch your eme
gency food supply into a pleasing and well-balanced
diet. With advanced hunting and gathering skillsuy
will have a very substantial buffer against stdorat
How do you go about acquiring this degree of skill?

Foraging for edible plants. Basically, there are
three kinds of plants: edible plants, non-ediblanfd,
and poisonous plants. In some cases there areeedibl
non-edible, and poisonous parts on the same plant.
be able to collect edible material only, you reattust
know what you are doing.

Begin by learning to identify plants. To do thisuyo
will need a manual of the flora of your area. Doveiste
your money on a simplified book of wildflower pic&s.
The kind of book you need will be lengthy and might
have any pictures at all. You'll have to spend fi20rto
50 dollars for it. | won't recommend one here sitheese
books are local in geographic coverage. Call youaall
university botany department and ask the taxonotaist
suggest one for your location. Be sure that yoterast
isn't underestimated.

Once you have the manual, you will need someone
to teach you to use it. You might enroll in a bgtatass,
but be sure that the class deals strictly withdldlora."
There are few things in life as useless as a gebetany
course. If you can't enroll in an appropriate ceusou
may have to find a tutor. At first, you will defiely need
the assistance of someone who has experienceriti-ide
fying plants.

The reason you will need help is the almost univer-
sal failing of floral manuals. The joke among bdgtnis
that the manuals are written by people who dorédne
them for people who can't use them. It's true. pitodo-
lem is complicated by the fact that many "speciek"
plants pay no attention to the manuals and interbe®
freely that it is impossible to identify them. In area
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containing several species of oaks, for instantrapst
every individual is a mixture. If you don't haveeth
advice of someone who has been there before, tlgd c
be baffling. It's even a good idea to make up #&ctibn
of properly identified specimens to keep as refeesn
Any botanist can tell you how.

After you have learned to identify the most com-
mon plants in your area, you can move on to théfet
ones. There are many books on collecting "natural”
foods, but | warn you that most of them are woshle
Some are even dangerous. One reliable resource, how
ever, is Edible Native Plants of the Rocky Mounsafry
H. D. Harrington'’ It is a useful guide; once you have
seen it, you will know what the others lack. Marfythee
plants covered in this book are common throughbat t
country.

If you own retreat property, you should consider
managing the native vegetation in favor of edilpe-s
cies. Without too much effort, you can dig up edibl
plants and replant them on your property. Plants-r
ent on your land which are not edible can be thdnoe
removed to make way for the newcomers.

Hunting and fishing. Most people are more confi-
dent about their ability to recognize edible ansnédan
edible plants. After all, if it walks, flies, swimsr slith-
ers, there is a very good chance it can be eatiryoA
have to do is kill it and cook it, right? Yes, ldbere are
several catches. The biggest one is the part thging
"All you have to do ... "

Any study of survival hunting should begin with
Mel Tappan's Survival Guri8. Most survivalists are
familiar with this book, but for the uninitiated u&ival
Guns is a 450-page text on firearms for pest ekutidm,
hunting, and defense under conditions of long-tsum
vival. No survivalist can be well-informed withothis
book. (My dog-eared copy wore out and | had to huy
new one.)

| recently spent an afternoon in conversation aith
friend who is a game manager on a large Indiarrvase
tion. We discussed survival hunting under posteétta
conditions and came to some startling conclusions.
Sport hunters will have some drastic changes toeniak
their expectations, equipment, and methods before
they are ready to live off the land following a fear
war.

For one thing, most hunters are "sportsmen." Mod-
ern hunting laws are designed to give animals a fai
break and usually stipulate that you can't shoot- an
thing between sunset and sunrise; use lights tbdame
at night; employ walkie-talkies or motor vehiclasse
bait; shoot at sitting game birds; shoot at sorghiuse
unattended baited lines, nets, or traps for figh;seares;
shoot females; or have more than five cartridgegoiunr
rifle at one time. By turning these rules arounke t
advantage is given back to the hunter—a virtuatkhe



list of survival hunting techniques is obtained.skmort,
hunters must unlearn the rules of conduct whicly tre
currently expected to follow.

Consider big game hunting. Shooting a large

animal for food is an attractive idea because amketh
brings down so much meat, and the target itseHirige
and fairly easy to hit—if you have your wits togeth
But in the aftermath of a nuclear war, big gametimgn
is not likely to be a very productive pastime. Thare
many reasons for this. First, if your area receietisal
doses of fallout, there just won't be any big gabeer
are just as sensitive to radiation as people. Skcie
high level of ultraviolet light will force deer another
animals into exclusively nocturnal habits, and far
while at least it may force you into nocturnal haptoo.
If you live in an area with winter snows, the wiiaet
light will blind animals and indirectly result irewy high
mortality during the first winter. You may be ahie
take large numbers of animals while they are blihde
but what about later?

audible, dangerous as that is). Bolt actions aoestow

on successive shots for survival hunting. Theneher
the problem of other hunters. As soon as you phel t
trigger, everybody within five miles will know two
important things about you. First, they will haveleast

a general notion of where you are. Second, they wil
know that you have seen something worth shooting.
They will be hungry too, and may decide that thsst
chance of bringing home the venison will be to teca
you.

History has shown that about 1 person in 10 will
rob for food if starving; about 1 in 100 will commi
murder for food; roughly 1 in 1,000 will eat humiesh
if hungry enough; and 1 in 10,000 will actively hyeo-
ple. Are you sure you want to be out in the woods
hunting with a bolt-action rifle? Not me.

What about small game? In Survival Guns, Tap-
pan makes a pretty convincing case for doing small
game hunting with air guns, and | totally agreehwhits
reasons. Adult pellet rifles are available whichvéna

Add to this the fact that most game animals have sufficient accuracy and power to kill small animals

yearly migrations which will leave you without ahig
to hunt during half the year, even in "good" gameaa.
In the summer the animals seek the security optaks
while in the winter they migrate to the milder lanbds.
If your retreat is high in the mountains, you wikve
some long, meatless winters. If you have homestkade
the valley, your summers will be mainly vegetariadn.
fancy hunting rifle is clearly not a meal ticket.

In addition, sport hunting rifles will be virtually
useless for survival hunting in a nuclear war cgite

Assuming that there are deer or other animals iar yo

area at all, they will be staying in very denseerdwy day
and moving only at night. You and the animals Wwikh
be trying to avoid ultraviolet burns, and the dedt be
trying to avoid you and all those other starvinghteus
in the neighborhood. You will never get a 400-yahat,
not in the brush during the day and certainly nbilev

ranges as great as thirty to fifty yards. Furtheemo
these rifles are quiet enough to avoid spookinggémme
if you miss, and they do not advertise the fact twu
are out hunting. They need very little maintenararg]
pellets can be obtained by the thousands for jugwa
dollars. Silence, accuracy, and reliability make @ins
very attractive to survivalists.

| asked Robert Beeman, Ph.D., for his thoughts on
air guns and survival applications, and, not ssipgly,
he had kind words to say about the Beeman lineirof a
rifle products. According to the expert, the mospp-
lar items he sells for survival hunting include tBee-
man/Feinwerkbau 124, the Beeman Model 35, and the
Beeman/Weihrauch Model 35 riflé%.The rifles are
usually fitted with a metal aperture sight or apsoand
perform best when used with Beeman/H&N or Silver
Jet pellets. The inherent accuracy of these riftagjes

you are hunting at night. Super-accuracy will n@ b from 0.15 to 0.25 inches at 25 feet, with velositie
required. Instead, you will need a 12-gauge shotgurbetween 700 and 800 feet per second.

loaded with buckshot or a rifle capable of firing

rapidly and repeatedly.

Clamping a powerful flashlight on the barrel of the

gun will help you locate and hit game in the dapk.

deer's eyes shine in the beam of light as muchOés 1

yards away.) If you adjust the beam to coincidenwlite
shot pattern or bullet trajectory, you can even itises
an aiming device. Another variation of this trickto use
a red filter on the flashlight. Many large mammate

When hunting with an air rifle, be sure that you do
not overlook the potential of songbirds as gameis It
only recently that these birds have been legallyg- pr
tected; our heritage includes centuries of "fourd an
twenty blackbirds baked in a pie.” When you conside
that, as protected species, these birds do not fear
humans, you begin to appreciate them as a fairby ea
source of food. Once you shoot and clean the Hirst of
the day, you can set up the refuse as bait. Batla of

blind to monochromatic red light. You can see themmeasured distance with your air rifle and wait. $em

clearly, but they think they are safely hidden het
darkness.

thing will come to investigate the offal. Score rhen
two. Now you have twice as much bait—and so on. Or

For a nuclear war situation, | suggest hunting with you might scatter a little corn or wheat around.éwh

a military assault rifle. For one thing, with suahrifle
you can keep shooting as long as a target is gigdol
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you have attracted enough birds, you can "ground
sluice" them—shoot the whole flock with one shotgun



shell. (You've heard of "sitting ducks." You hawe t
admit it's economical.)

The Federal Ammunition Guide (a brochure avail-
able in sporting goods stores) lists number 6 g$bot
almost all kinds of small game. You may also wdngils
loaded with buckshot and rifled slugs, dependinghen
big game in your area. Be wary of the buckshot $pad

filling the pot requires a different approach. Guylook
through a typical book on emergency survival, yali w
find examples of netting and trapping fish en masse
which would be foolish for a survivalist to ignofEhese
techniques are widespread in survival literaturel an
need little coverage here.

If I were to recommend a single book to get you on

however. The 3 inch magnum loads contain marginally the right track for survival hunting and fishing,would

more pellets and kick a lot more than a 2% inclietgr
but few people realize that the smaller shells altytu
propel the pellets faster (which means greater tp@ne
tion and range).

Of course, the most efficient possible way to abtai
small game is to trap it. Trapping is very valuatdea

be Modern Hunting with Indian Secrets, by Allan A.
Macfarlan® Macfarlan covers a very wide range of
"dirty hunting" tricks which will help to break theabits
of sportsmanship and bring in some food.

For all types of survivalist tasks, a good utilityife
is indispensable. | asked the people at the Atl@nidery

survivalist, because the trap stays outside working Company to suggest a good survival knife, and they

twenty-four hours a day while the trapper hunts,
gardens, sleeps, and generally ignores it. Forivalrv
ists, the Havahart repeating bird and rodent traes
especially useful® Havahart's sparrow and pigeon traps
capture one bird after another, alive, without regd
any attention. They will hold up to ten pigeonswenty
smaller birds at one time. The rodent traps wiketaip
to fifteen mice or several rats without being reseis
could be quite a blessing if your homestead degelop
rodent problems.

The same principle applies for fishing as for hunt-
ing both big and small game. Leave your trustyrdigt at
home. You can practice sport fishing if you wanttot

generously sent me several to try out. Two weree-esp
cially interesting. One was a Bowen "survival" mide
which is a belt-buckle knife. The handle is in gtape of
a large square buckle, and the blade slips intbeath
sewn into the belt itself. It is not only a verygailooking
knife, but it comes with a very presentable belie Bdge
is serviceable, the blade strongly made. It has dveav-
backs, however. The first is the ludicrous posisjbthat
whenever you want to use the knife, you will have t
hold up your pants with the other hand. Seconchés t
equally ludicrous fact that legislators in sevestdtes
have decided that this little knife is a "concealegap-
on" and have passed special bills to outlaw it. (My

Three utility knives for survivalists: the Victoor Swiss Army "Explorer," the Bowen
belt-buckle knife, and the Panther lock-blade fujdhunter. Note the "Flicker attached
to the blade of the Panther. This inexpensive @ewaitows one-handed opening of the
knife and subsequently serves as a finger guavéB, Panther, and Flicket courtesy of
the Atlanta Cutlery Company, PO Box 839, Conyers, Gia®@0207.)
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evaluation of this blade as a weapon is such tldat |
rather fight bare-handed, knowing that my pants ldiou
stay up.)

The second knife was a Panther, a lock-blade fold-
ing hunting knife. This is a heavy-duty pocket knif
which | have used in all kinds of kitchen, gardemrk-
shop, hunting, and survival tasks with completéstat-
tion. It holds its edge very well. Although it hasly a
single blade, | find that | use it all the timecidentally,
Atlanta Cutlery also sells a little device calletfflacket,"
which clips on the Panther blade and allows yoapen
the knife instantly with only one hand. You'll appiate
that someday when you are in a hurry and your other
hand is occupied. | wouldn't be without it.

Something else | wouldn't be without is my Victori-
nox Swiss Army pocket knife (the Explorer model).
This knife is a three-inch toolbox which include<an
opener, bottle opener, wire stripper, two standard
screwdrivers, a Phillips screwdriver, a magnifyiglgss,
scissors, two knife blades, an awl, a corkscreweeers,
and a toothpick. This, too, | use every day fortireu
chores and unpredictable minor maintenance. One cau
tion: Be sure it's a Victorinox. There are many aghe
imitations.

Energy and Utilities

Energy is a topic of utmost importance to survival-
ists. What about light? Cooking? Electrical power?
Heating?

There are two approaches. First, you may stockpile
fuel. It is easy to use commercially available unde
ground storage tanks to house your emergency subply
gasoline, propane, or whatever you feel you neem'tD
try to store such fuels in above-ground portabi&kdaor
cans. The object of survivalism is to increase ychan-
ces in a crisis, not to make life dangerous duriognal
times. You can use your stored fuel to heat youndyo
to cook your meals, or to power an electrical gatoer
It would be best to make your house as thermally ef
cient as possible, even to the extent of addingtiadell
layers of insulation which would normally not beoec
nomical. Try to see that the waste heat from theege
tor and from cooking is used again to heat the &ous
The exhaust from the generator must be ventedthirec
to the outside, of course, but it can be routedubh a
heat exchanger first.

The obvious problem with stored fuel is that it tus
inevitably run out. Fortunately, the proponents"sdft
technology" have been at work for several yearssitay
more and more efficient solar collectors, windmill
generators, deep discharge storage batteries, #ied o
devices for home energy production and storage. You
can now provide most of your own heat, hot wated a
electricity if you take advantage of this reseaifere is
still some difficulty with providing heat for coakd,
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however. At present, the best source is heat fram-b
ing wood. As an alternative, you can use a solande
cook your main meal—provided you are content to eat
only at noon on sunny days.

A very convenient way to provide a fallout shelter
with emergency power is to set up a twelve-volttesys
based on automobile batteries and accessories. This
allows you to make use of equipment designed failomo
homes, campers, and vans such as refrigeratotds,lig
fans (both for air circulation and for venting kiem
steam outside), vacuum cleaners (for removing dllo
from hair and clothing), air compressors, water psm
spotlights, clocks, winches, burglar alarms, AM-FM
radios, CB radios, tape decks, PA systems, anckeoff
cup warmers! All the comforts of horfe.

For a good general introduction to alternative
energy systems, see Producing Your Own Power,cedite
by Carol Stoner; continuously updated informatien i
provided in Alternative Sources of Energy MagaZihe.
Frequent articles of interest appear in Populaer®e
and Popular Mechanics, too.

The Small Town As Refuge

Recently, more and more survivalist leaders have
come to the conclusion that the easiest way torénthe
continuity of essential goods and services is twerto a
small rural community® They say that an agricultural
town which produces most of its own food (or codtd
so0) has a good probability of avoiding starvatitircan
devote attention to essential projects, such asvarity
defense. It has a proper balance of skilled peapte a
full assortment of tools, equipment, and supplidH.
things considered there is no possible way fomalivid-
ual or family to duplicate the self-sufficiency atown.

These survival experts practice what they preach.
Their addresses are places like Eureka and Yreak; C
fornia; Rogue River and Medford, Oregon; Spokane,
Washington; and Kalispell and Stevensville, Montana
These communities aren't all small, but on the ayer
they will have fewer difficulties in times of crisithan
places like Los Angeles, New York, and Chicago.

If you decide to move to a small rural community,
do it soon. You will want to be a well-established
member when things get nasty.



Commentary

The hardest part of being a writer is not finding Times. In addition, Kurt Saxon's The Survivor slabul
enough to say, but knowing when to stop. The taic be mentioned’ Saxon splits his attention between
self-sufficiency is so large that | could write sesl exploring nineteenth-century technology from the-su
chapters (or books) about it without feeling thatad vivalist viewpoint and inventing novel ways to unde
covered the topic adequately. | will have to cohten mine the Eureka, California city council. Some bét
myself for now by advising you to consult other articles in The Survivor are very useful; others araca-
resources. bre, but are still very useful. The subscriptioteri low

Survival, Inc., mentioned earlier in this chapter, and the volume of information in each issue isédargut
publishes a catalog of note. Also, be sure to $®e t The Survivor isn't for everyone.
catalogs offered by Garden Way Publishing and Moth- Finally, if you are ready to progress from the plan
er's Bookshelf®> Neither should the concerned survival- ning stage to action, be sure to write for the logtaf
ist overlook The Survivor's Primer and Updated the Cumberland General Store and for the Countysid
Retrealer's Bibliography, by Don and Barbie Ste-Catalog’® These firms carry a large selection of hand-
phens?® Books listed in these sources will give you the powered cultivators, seeders, dough kneaders, ebottl
broadest possible access to information on selfcappers, grain mills, meat grinders, fruit pressessh-

sufficiency short of joining a commune. ing machines, corn shellers, sausage stuffers,naady
Three survivalist newsletters, also already meneverything else.

tioned, are indispensable: McKeever's MISL, Piarid Remember that food and other necessities can only

Tappan's Personal Survival Letter, and Ruffs Ruff be compiled during pre-crisis times. Don't wait toong.
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6

Nobody Makes Housecalls Anymore

IN THE SPACE of the last three months, | have beenis due to the fact that doctors are at home witlerem

brought into contact with physicians and hospitdts-
gether too frequently. In that period of time, ddedy
relative became involved in a serious automobilei-ac

gency situations, death, and, particularly, prevent
attitudes. Their profession makes them tend tokthin
like retreaters; it is only a small step to fulbake emer-

dent and subsequently suffered a stroke. A younggency preparedness.

woman who is a close friend of the family developed

If you can't interest a physician in your grouperth

brain aneurysm and had to have very dangerousrgurge are several other medical professionals who coseladfb

to correct it. Another close friend developed a -104
degree fever that ran on for days and turned irgaim
gitis. He was in the hospital under codeine seddto a
week before he began to improve. My family andtipa
cipated in a holiday get-together after which ebedy
but me got sick (I don't like potato salad). Anathe
friend developed a cyst in his head the size ofggand
had to have it treated. Yet another friend had scari
riage. Last but not least, | spent five days talkiage of

a fourteen-month-old infant while his parents wers
of town. He had the flu the whole time.

What would we do if we needed professional medi-
cal help and couldn't get it? The retreaters | hanes
regard that possibility as the single most diffiquiob-
lem they face. After all, growing crops is not #iat
complicated. Pulling a trigger to bring in meatdafend
your life is pretty simple, too. But if someonegatsmall
cut, and it becomes infected, and ominous red lgtrea
start to spread—what do you do? If one of your réent
accidentally shoots himself in the foot—what do you

assistance. The Office of Civil Defense suggestsfdi
lowing "doctor substitutes,” in order of prioritglen-
tists, veterinarians, registered nurses, pharngcist
licensed practical nurses, trained medical corpsmen
podiatrists, and students of these disciplines.

And if your circle of friends does not include any
veterinarians, podiatrists, or medical corpsmenh'Do
despair. If you have to supply your own medical aid
there is still quite a lot that you can do for yself, even
in severe emergencies. This chapter is a guidehdo t
books, equipment, and supplies you will need ireotd
act as your own doctor under emergency condititms.
Appendix E | have also provided a selection of técdl
information about nuclear war injuries. These addi-
tional materials are included because it is unyikislat
whatever doctor you eventually contact will be féani
with them. There are perhaps a dozen physiciankan
country who have seen a case of radiation sicknéag:.
doctor isn't likely to be one of them.

There are two other points to bring up here. Don't

do? If several members of your group arrive at the be complacent just because your brother-in-law the

retreat suffering from flashburns or blast injurieshat
do you do? Without a team of physicians, a fulhcked

pediatrician has joined your retreat group. Youl wil
need to prepare for do-it-yourself medicine anyway.

pharmacy, and a well-equipped hospital, these ques What will you do if he doesn't make it to the retrsite?
tions and others like them present life threatening What if he arrives but is so badly injured thatreeds a

dilemmas.

Obviously, the best answer to medical problems
would be to have a physician join your group. This
might not be as difficult as it sounds. A surprigin
large number of retreat groups are composed ggrtial
or wholly of physicians (particularly the commeicia
"rent-a-shelter" groups in California). | suspéwttthis

doctor? Be prepared.

Lastly, be aware that modern physicians are rela-
tively inexperienced in medical techniques which li
outside of their fields of specialization, and nagver
have studied therapies which are more approprata t
retreat than a hospital. They know the best wayeat a
particular problem using the most modern hospital
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equipment and supplies, but the second-best waggus the patient whose doctor says, "Take two of théls p
two spoons and a can opener) is something that the gnd call me in the morning."

have never tried, seen, heard of, or thought abéom Within the main body of Sehnert's book is a second
will have to provide the books, supplies, and emépt  pook, The Self-help Medical Guide. This manualtis t
to assist your doctor in the difficult transitiomoin heart of the matter for retreaters, because iteguiohe
modern medicine to retreat medicine. Otherwise, theby a series of questions to a determination of what

doctor may be unable to help you. wrong and to a decision about whether or not to @ee
doctor. If professional help is not called for, theide
WARNING! includes complete instructions on treating the @b

— . at home. | have used this guide with my family dnd
S_e!f—medlcatlo_n und(_er cireumstances vyhere alphy- have found it to be comprehensive and easy toviollo
sician's care is available is not only |Ilegal,|st_ There is one book which you might consider buying
extremely_ dangerous. The author and the publish- .4 5 supplement (or a poor substitute) for Selsnert
ers of this book do not recommend or endorse manyal. This is The Well Body Book by Mike Samuels,
self-medication or the practice of medicine with-  \ D and Hal Bennef. This book has an excellent
out a license in any way, shape, or form. The gsection on self-examination but is heavily lacedhwi

responsibility for any such activity is borne  Eastern mysticism and | cannot whole-heartedly meco
entirely by the reader. Seek professional medical mend it.

help if there is any possible way to obtain it. A "Family Black Bag Home Health Kit" containing

. . all the equipment necessary to complement Sehnert's
Basic Medical Sglf-hellp _ . book is commercially available from the Clayton Div
In the next section Il discuss "first aid" fortmeat-  jsjon of Marshall ElectronicsThe kit contains a special
ers, but first | want to cover a new and uniqueouese cut-down version of the book, but | suggest yolit\ds

the country. Public health authorities have begon t

implement self-help training courses for the gehera First Aid for Retreaters

public which go far beyond the traditional Red Gros For the emergency situations which retreaters may

“first aid" curriculum. These classes are intenttedielp  have to face someday, standard first aid trainiilgbe

a layman make the right decision about whetheratran  hopelessly inadequate. You may be called on to @dmi

particular medical problem requires the attentidnao jster first aid to persons, possibly loved onespiave

doctor. From 30 to 70 percent of the cases a famil\syffered severe injuries caused by blast, flastgur

doctor sees each day are people who don't realyl ne flame burns, chemicals, or possibly even small arms

help. Most patients have discomforts that they t@at  For these reasons a retreater needs a somewhat un-

themselves or which are self-limiting. Medical se#fip  ysual manual on first aid technique and lifesaving.

courses are designed to teach a layman how tahell The best manual | have seen along this line is the

difference between these conditions and the emoiynited States Army Field Manual 21-11, First Aid fo

serious ones which do require professional treatmer so|diers, available commercially from Normount Tech

The basis of these programs is a course originaténjcal Publications under the title First Aid for Iiers

by Dr. Keith Sehnert, author of the best-sellingobo and SportsmehThis is the manual to consult first in an

How to Be Your Own Doctor (SometimeS) highly  emergency because it tells you what to do to kéep t

recommend this book to all people who are concerneyjctim alive long enough either to get him to a Woor

about their health, and to retreaters in particuleie o figure out how to treat the injuries yourselhid book

book contains clearly written advice on teachin@uryo contains all the standard information on bleedijfi-

self how to monitor your family’s health using slep cjg| respiration, closed-chest heart massage, lyamgla

medical instruments such as the stethoscope, timeemo zng treating shock. It also includes an unusuatetegf

ter, sphygmomanometer, otoscope, and penlight. information on first aid for victims of massive wuis,
How to Be Your Own Doctor (Sometimes) includes severe burns, bullet wounds, and poison gas. Have y

chapters on general preventive medicine (living llou  ever stopped to consider how you would give aitfic

like to live), as well as extensive sections onersthnd-  respiration to a person wearing a gas mask? Thisiata

ing your doctor's medical jargon, putting togetter describes two procedures.

"black bag” of your own, assembling a selection of  Tpe chapter on psychological first aid is also unus

emergency drugs and medical supplies, and evapatinga| psychological injuries don't show like woureds

your doctor. Sehnert also includes a really helgt-  the flesh, but they can be just as incapacitating,

tion on how to i.nterrogate your doctor to reallgdiout  gpecial skills are needed to deal with them. Thauak

what is wrong with you. It's the perfect prepanatior discusses how to recognize a psychological casualty
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how to give first aid, and how to control your own
attitude toward a person who is helpless but apyplgre
uninjured. (Saying "Snap out of it!" usually makes
things worse.) If you contemplate being prepared fo
disaster, you will certainly need to give some tjittuto
the psychological health of your group of survivors

In one other aspect First Aid/or Soldiers is unique
Most first aid manuals tell you never to move a naed
person for fear of aggravating injuries. This mdnua
designed for use on the battlefield, assumes thexet
will be times when the only thing you can do ipick up
and carry the casualty. The details of immobilizthg
injury and protecting the patient under these cireu
stances are described at length. As a retreatarmay
someday be forced to transport a member of youngro
under just such primitive conditions. If that happe
you will need this manual.

Advanced Self-help

Up to this point | have been describing skills whic
fall into the general category of home care ort faisl.
Once you have become qualified to handle routineasi
tions, what can you do about the more serious raédic
problems which may arise? Are there any steps wou c
take to further increase your medical capabilities?

sion focuses on about sixty emergencies likely douo
in a fallout shelter. | was particularly impresseith the
sections on the medical care of premature and newbo
infants. In many other departments, however, th@-ma
ual is disappointing. Under "death," for instanitegells
you to reassure the dying patient's relatives deaith is
painless, kind, merciful, etc. It doesn't tell ybow to
tell if the patient is really dead, though. The nmanis
written at about the eighth grade level, and algfioiis
overall quality is fairly good | would feel very comfor-
table if this were my only medical book. (I woults@
feel uncomfortable without it, however.)

The next manual on my shelf is Medicine for
Mountaineering, edited by James A. Wilkerson, M.D.
This is a small but detailed manual designed foumo
taineering expeditions in places where medical lceip-
not be obtained. Wilkerson's instructions are clead
well-illustrated, and he doesn't hold back in disicg
what to do until he reaches problems which require
major surgery. Under the rugged conditions of moun-
taineering, Wilkerson explains, heroic attemptssat-
gery would probably kill the patient faster thaneth
original sickness or injury. For a few extreme Gase
Wilkerson recommends transportation to a hospital a
all costs, but for most conditions the manual cioista

The isolated position of the retreater may seemeverything you need to know, including how to stlec

unique, but in fact there are several relativelynomn
situations in which laymen are cut off from professl
medical aid for long periods of time. Scientificpdprers

and administer several prescription drugs.
One section of Medicine for Mountaineering is
particularly important for retreaters. Chapter 1&ald

of the arctic wastes and mountaineering teams én th exclusively with the prevention and treatment of-su
Himalayas or Andes are frequently removed from medi burn and snowblindness caused by the ultraviotgit li

cal aid for weeks or months at a time. Seafareveldp

encountered at high altitudes. Since a nuclear may

medical emergencies in mid-ocean when ships are dayallow a serious increase in ultraviolet radiatiantlae
from land. In China, where the general population earth's surface, this information is crucial.

hopelessly outnumbers the doctors, specially tchine

In spite of its general quality, Medicine for Moun-

paramedics have assumed medical duties of virtuallytaineering has a serious flaw, at least from mynpof

every description. A similar situation prevails ex-
ico. When the Apollo astronauts were on the surfafce
the moon, they were about as far from the hospital
anyone can get. You can bet some careful thought we
into their self-help kit. Finally, there has eveseh some
formal effort to provide for the needs of isolataatvi-
vors of a nuclear attack.

view. Wilkerson assumes that if you are going teloff
into the Himalayas you will be in shape for thetThe
book does not cover the medical needs of stay-aieho
types who may have heart disease, ulcers, arthdtis
terminal acne. There is no information about preg-
nancy, of course. Even so, this is one of the ektaand
most up-to-date medical guides you can get. Doa't b

There are several advanced self-treatment book:without it.

which you should own. The first is available unt&o
titles. Through the United States Public Healthviger,

it is called Austere Medical Care for Disaster; y@an
also find it as Medical Care in Shelters throughk th
Office of Civil Defense.

The most comprehensive medical self-help book |
have been able to find is Where There Is No Doctor,
written by David Wernef. This is a really excellent
village health care handbook. It was written to the
medical guide for a person living in a remote Latin

Austere Medical Care (for the sake of convenience) American village, where medical care is hours oysda

is the manual supplied with official fallout sheltaedi-
cal kits. It covers a wide range of survival metipaes-
tions, but it assumes that you are sitting
well-stocked shelter and that you will be able bdain
professional help within two weeks at the mostcDss

in a

away. If there is a single book which you shoulchamn
advanced self-help, this is the one.

Where There Is No Doctor contains simple and
clear instructions for treating everything from abses
to yeast infections, including every kind of injuagd
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disease which is likely to appear in a rural vidadts
usefulness to us is reduced slightly by Wernertscen-
tration on tropical diseases and impoverished pgopl

Once again there are drawbacks, however, a few of
which are really blessings in disguise. The macoakrs
a wide range of ailments and suggests several metbio

and one feels a certain sense of culture shock wheidealing with each of them. The suggested treatmemets
reading it. Many of the procedures are set forth in acupuncture, moxibustion, herbal remedies, and con-

cartoons to help explain the treatment to an ibite
patient, for instance. Even with these drawbackbei®/
There Is No Doctor is by far the best single maraal
retreat group can possess.

A similar manual has been written for Americans,
but unfortunately it is rather out of date. | referThe
Ship's Medicine Chest and First Aid at Sea, publish
by the United States Public Health Senfichis man-
ual is nearly 500 pages long and covers every raédic
emergency that could possibly happen aboard a athip
sea. The only problem is that The Ship's Medicihest
was originally written in 1947 and only sketchivised
in 1956; the medical advice is weak on antibiotcsl
strong on enemas. (It even suggests enemas foaltyent
disturbed patients.)

Even though this manual should not be your only
medical book, it has a definite place on your stavi
shelf. When the time comes for action, you mayalisc
that you do not have the selection of miracle drajked
for in the more recent books. In that case, you wil
appreciate the value of a manual that tells you bow
proceed using epsom salts. In addition, the boak co
tains miscellaneous topics that you will not firmvered
anywhere else, such as how to prepare a medicaftrep
for transmission to a doctor over the radio. Thisital.

If you have any worries about dentistry or obstet-
rics (you should), the manual you will need is Medi
Handbook for Unconventional Operations, edited by
William C. Kothe, M.D? Although this is apparently a
manual for military medics, it contains a reallycekent
section on delivering babies and the only usefatias-
sion of do-it-yourself dentistry | have been ahefind.

(I particularly liked the first line of the obst&ts section:
"Do not become involved with obstetrics if thereaisy
way to avoid it.")

There is one more medical book for laymen which |
would like to point out because it is unique. THsA
Barefoot Doctor's Manual, the official American rsa
lation of Ch'ih Chiao | Sheng Shou Ts'e, the 1,p80e
Chinese paramedical mandal.

A Barefoot Doctor's Manual is unlike any other
self-help book. For one thing, it was written byypi

ventional Western medicine. The first part of thst |
sounds like a primitive and motley assortment ahte
nigues, but let me warn you not to take this bood t
lightly. The Western medicine sections are detaded
accurate, as well as being more recent than thoesost
American manuals. Although acupuncture is alien to
our culture, it really seems to work when used tfog
relief of pain, or so say many American physiciansi
dentists who have tried it. Moxibustion is similty
acupuncture, but the treatment is accomplished with
small burns instead of pin pricks. As for herbainee
dies, don't forget that aspirin is just willow-batka
condensed into a tablet. Many herbal remedies aite g
effective.

Detailed, modern instructions for treating injuries
and performing surgical procedures are also pravide
which you will not find in any other manual for kagn.
Where else are you going to find a handbook thi te
you how to perform a vasectomy, for instance?

The next few books | want to recommend are not
intended for laymen at all. The first is The Meildan-
ual of Diagnosis and Therapy, published by the Merc
Sharpe and Dohme Research Laboratdfi&his book
contains 2,000 pages of vital information in poeket
reference format for physicians and pharmacistsctivu
of the discussion is unintelligible to the averagader,
but since the scope and depth of the informati@atly
exceeds anything written for laymen, it could beital
source of information in an emergency. If someoets g
sick and the other books disagree or tell you tdgya
hospital. The Merck Manual will fill you in on the
missing information. It might tell you exactly whad
do, or it might tell you that there is nothing yoan do.
Either way it will settle your doubts.

And what if the problem can't be solved by a hand-
ful of pills? What if surgery is necessary? Thibjsuat is
probably better left alone by the layman, but tfthat |
cannot resist making a few comments about it. eagr
with Wilkerson that in primitive circumstances tbes
little point in attempting amateur surgery—the dhoc
and inevitable infection would surely doom the eati
However, a retreat group of any size ought to He &b

cians for use by paramedics in a country where theestablish a sterile environment and provide some fo
patients vastly outnumber the doctors. The authorsof anesthesia; this eliminates Wilkerson's mostossr

assumed that the paramedic would have to servhein t
physician's place almost all the time, and that ghea-
medic would have to concoct medicines at least phrt
the time. Altogether, A Barefoot Doctor's Manual is
very much the kind of thing a retreater might need
following a nuclear attack.
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objections. If members of your group are injured by
nuclear weapon effects or small arms fire, you a@oul
easily wind up with one or more patients for whom
surgery would be the only hope of survival. If oole
your friends intercepts a buckshot pellet (or asgla
splinter) three inches to the left of the navel) yan



either write the person off to a prolonged and very

painful death or you can try to repair the damage.
In this context, the book to get is Emergency War

The second back-up book is Gray's Anatomy, the
classic text of doctors and medical students foades
You will be able to get this edition or maybe evan

Surgery, published by the United States Defense newer one in any medical school bookstore. A knowl-

Department? This manual is written by military sur-
geons to brief newly inducted physicians in thehtec
nigues of battlefield surgery. Since many drafted
doctors are specialists in non-surgical fields lisas
pediatrics, dermatology, obstetrics, and internadim
cine), the directions in the manual do not presunae

the reader is at home with surgery. There are a few yseful

portions of this manual which are impossibly loaded
with medical terms, but the procedures themselves a
very clear. If you are ever unfortunate enough & b
forced into a gun battle in defense of your retrgat
will need this book. Badly.

One point | should make here is that most bullet
wounds will be in your patient's legs (about 40cpet),

edge of anatomy could be vital to your patientiwisal.
You might study the appropriate sections of Grayid
decide not to try it. (Note: There are two circa0Q9
nostalgia editions on the market. Get the moderdime
cal text.)

The books | have recommended are not the only
medical and paramedical manuals available.
They seem to me to more than cover the information
which the non-physician can handle and which the
retreater may need to know. If you happen to kndw o
better resources, please bring them to my atteripn
writing to me; useful suggestions will be incorpgedin
later editions.

arms (about 30 percent), or head (about 20 percent) | aboratory Procedures

Only about 10 percent of wounds will be in the ¢hars
abdomen. This is because most of the people wHdevil
shot in the chest or abdomen will die before you get
to them. Your task will be mainly one of cleaning

There may be considerable doubt that the average
person can perform a successful surgical procedure,
performing lab tests is another matter entirely.e Th
subject of do-it-yourself medical laboratory worlash

wounds in the extremities and sometimes amputating peen totally neglected in the emergency and surviva

limbs, neither of which is a very complicated kinfl
surgery when your only goal is to save life.

The subject of amputation is particularly impor-
tant. Before the advent of sterile operating proces
and antibiotics, the threat of gangrene was sot ghed
bullet wounds in extremities were routinely treated
amputation, often by "surgeons" who had no formal
training, and never with the blessing of anesthelsia
spite of these circumstances, over half of theepédi
lived. One physician | talked to recommended amputa
tion as the "primitive" treatment of choice in ttese of
a large third-degree burn on an extremity. He tiedt
the stump would be easier to manage than the burn.

literature, in spite of the fact that many of teehniques
are simple and require little or no training.

The medical tests | am thinking of are those asso-
ciated with basic urinalysis, blood analysis, amadteri-
ology. The tests of most immediate use to the a&tre
are blood tests. The ability to perform A-B-O tygin
RH typing, and donor compatibility tests will beeth
difference between achieving successful transfigsion
and watching your patients die for lack of bloocheT
ability to perform a white blood cell count will wital to
retreaters after a nuclear attack—white blood celint
will be one of your best indicators of the severtya
person's radiation injury. (See Appendix D.) It as

When you pick up a scalpel, though, remember that simple test that will leave you in little doubt abhavho is

you are walking a very thin line between medicahtr

going to live and who is not. (If you are a welkpared

ment and manslaughter. Such an extreme measure agroup, the test will tell you that you are all firEhat's

amateur surgery is justified only when professidrelp
cannot be obtained and it is certain that yourepatwill
die without your intervention. Do-it-yourself surges
an expedient for a time of complete anarchy andsha
It would be utterly reprehensible to use it as himg
other than a desperate last resort.

worth knowing, too.)

To perform your own simple lab tests, you will need
a copy of Laboratory Section of the Packaged Désast
Hospital, published by the United States Public Ithea
Service®™® This manual describes nineteen simple lab
tests you can perform with a minimum of equipment.

If you decide to purchase these recommended Fortunately, the most vital tests are also the kistp

books for your family or retreat group, you willeteat
least two additional volumes to help you interpiet
previous manuals. First, you will need a pocket icedd
dictionary designed for laymen, such as The New Ame
ican Medical Dictionary and Health Manual, by Rdber
E. Rothenberg, M.B? The paramedical manuals are
full of such terms as keloid, keratitis and ancaexs fact
which makes the dictionary very useful.

requiring only a microscope, a few chemicals, and a
glass microscope slide designed for blood testsu Yo
could put it all together using a hobbyist micrgsedor
about 50 dollars.

Medical Supplies
Now that you have a selection of medical manuals
to consult in an emergency, it is time to consataguir-
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ing the supplies you will need. There are threenary
guestions to resolve. The first is, which medicines
store? The second is, where to get them? The ithimhn
they be stored for maximum shelf life?

If you don't feel confident in your ability to ayak
long lists of drugs to see if they meet your neadsa
retreater, get a photocopy of the Therapeutic Gide
Pharmaceuticals in the Packaged Disaster Hospital.
This is a simplified summary of the action, useyjtims,
side effects, and dosage of a hundred drugs whieh a
particularly appropriate to disasters. This mantgdlls

good to stockpile a five-year supply of medicinbatt
expire in eighteen months.

| have attempted to solve this problem by passing
on to you three lists of medicines which | have atpd
from the available literature. | was fortunate t® &ble
to interest several physicians, a professor ofiadin
pharmacy, and a veterinarian in this problem. Their
suggestions, combined with available lists, have- pr
vided the basis of what | believe to be a very cahen-
sive medical checklist for retreat groups.

The first list is that compiled by Keith Sehnert fo

you everything you need to know to safely use these How to Be Your Own Doctor (Sometimes). He calls it

preparations, but it does not use difficult techhitan-
guage. No retreat medic should be without it.

The question of which medicines to store is a diffi
cult one to resolve. As | mentioned previously, eow
ment paramedical manuals are mostly out of datd, an
in some cases the medicines they discuss are simaply
available anymore. Also, | have found that inforioat
on the shelf life of prescription drugs is diffitulo
obtain. This is critical information; it won't dounh

TABLE 10
"Moon Kit" Medical Supplies

SUPPLY YEARS OF SHELF LIFE
Achromycin Caps 2—5
Ampicillin 1-5
Aspirin Several
Bacitracin Eye Ointment 1—2
Benadryl Several
Bronkaid Several
Cepacol Gargle Several
Darvon Compound 5
Di-Gel Liquid 1—2
Debrox Drops 1—2 (tentative)
Dome-Boro Tabs Indefinite
Emetrol Several
Fleet Enema Indefinite
Lomotil Several
Marezine Tabs Several
Merthiolate Several
Neosporin Ointment 1—2
Neosynephrine Nose Drops 1—2
Parcpectolin Several
Robitussin CF Syrup Several
Seconol 5
Senakot Granules 1—2
Sudafed Tabs 5
Syrup of Ipecac Several
Tincture Benzoin Indefinite
Triaminic Syrup 1—2
Tylenol 5
Vaseline Indefinite

Reprinted by permission of the publisher from Ke&ghnert, How
to Be Your Own Doctor (Sometimes) (New York: Grds&eDun-

lap, Inc., 1975).
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the "Moon Kit" because he based the list on theica¢d

kit carried by the Apollo astronauts. The list ds i
appears in Sehnert's book contains information ast, ¢
quantity to have on hand, average adult doses, and
prescription use, but no information on shelf lifdhave
supplied the missing shelf life information in taldlO.

You will notice that the shelf life information et
precise. This lack of consistency is due to vaoiadiin
the quality of the products supplied by differerama-
facturers. Most pharmaceuticals have expiratioreslat
stamped on the bottles. Be sure your pharmacist
includes this information when your order is filled
Those items marked "indefinite” will store withadete-
riorating for many years provided they are tighggaled
and not subjected to extremes of temperature os-moi
ture. Any item which is opened in normal use shdgd
immediately replaced with a fresh package and redov
from the stockpile.

The second list of medicines was derived from the
United States Public Health Service's Austere Madic
Care in Disaster (see table 11). It has been ugdate
slightly, using as few substitutions as possiblalow
you to follow the directions in the manual. Somésii
tutions were necessary because the manual dopsnt s
ify the exact nature of the medicine (for examptese
drops") or because the medicine is no longer commer
cially available. The list is intended to supply tmedi-
cal needs of fifty people during a two-week sheitary.

In both tables 10 and 11, there are several items
which can only be obtained with a doctor's presicnip
The items on Sehnert's list are for day-to-day wsger
the direction of a physician and should not beidiff to
obtain. Show your doctor the "Moon Kit" list. Most
family doctors will respond by helping you plan you
emergency kit if approached in this way. It miglet b
even easier to obtain the medicines for the Austere
Medical Care list because there are fewer presonipt
preparations than are in Sehnert's list.

Don't be offended if your physician doesn't like th
idea of handing you several bottles of narcotiesbiu-
rates, and antibiotics. Most doctors are all to@ranof
the ingenious games some patients can play todeed



TABLE 11
Supply List from Austere Medical Care in Disaster

ASPIRIN TABLETS: 5 gr, one bottle of 500, $1.25;0giofor several years if tightly closed.

CASCARA SAGRADA TABLETS: 5 gr, one bottle of 1001.$0; good for several years.

EUGENOL: One 1-oz. bottle, $2.40; good for sevgears if kept tightly closed (volatile).

EYE AND NOSE DROPS: Substitute Visine eye drops boz. bottle, $1.87, and Neosynephrine nose dit#%, one 1-oz. bottle, $ 1.06;

both last 1—2 years.

ISOPROPYL ALCOHOL: Two 1-pint bottles, $0.50 eautdefinite shelf life if kept tightly sealed.
KEOLIN AND PECTIN LIQUID: One I-pint bottle, $1.60asts for several years but may cake in bottom.
PENICILLIN G TABLETS: 250 mg, 400,000 units, twottles of 100, $2.45 each; good for several yeaksit dry at room temperature.

(Prescription drug.)
PETROLATUM, WHITE: One 1-lb. can, $1.05; shelf lifedefinite.

PHENOBARBITOL TABLETS: 1/2 gr, one bottle of 5001.80; shelf life several years. (Prescription drug.
SURGICAL SOAP: 2% hexachlorophene, six | 3/4-okesa Substitute Phisohex liquid soap, 3% hexachlape, two 5-0z. bottles, $1.74

each; good for several years.

SODIUM BICARBONATE: One 1-Ib. can, $0.75; commorkivey soda, shelf life indefinite.

SODIUM CHLORIDE: One 1-lb. can, $2.00; common taddét, uniodized, shelf life indefinite. (Costsdext the grocery store.)
SULFADIAZINE TABLETS: 7 1/2 gr, five bottles of 1081.70 each; shelf life 2—5 years depending onufeturer. (Prescription drug.)
IODINE WATER PURIFICATION TABLETS: Fifteen bottlesf 50, cost from $0.79 to $2.50 per bottle depegdin the source; shelf life

about 2 years, discard when normal gray color féolesd.

SOURCE: Austere Medical Care for Disaster. Uniteates Public Health Service, 1964—D.13.8:M46/3.

drug habit. Your doctor may naturally be a littiespi-
cious at first, and it will be up to you to dispiubts. If
your doctor hesitates, you might offer to accepastial
supply at first. You can bring the unopened botitteat

a later date, after you have made two or threeimeut
office calls for check-ups, chest X-rays, and runnges.
Once trust is established, your doctor will be more
inclined to assist you. In fact, it wouldn't huat talk a
little about retreating in general. Who knows?

The third list of medicines (given in table 12)the
complete pharmaceutical list from the Packaged $isa
ter Hospital program. This is a list for doctorgtn
laymen, and consists of all the pharmaceuticalsiede
to run a 200-bed disaster relief hospital for onenth.
These supplies are specifically selected, storphbar-
maceuticals appropriate to a disaster situatiohave
included information on the minimum useful amouht o
each preparation to give you a lower limit, in cgeer
group doesn't feel the need for 6,000 patient-dafys
supplies. In some cases, the lower limit is the pack-
age, while in others the minimum useful amounthis t
required for one full course of treatment. (Oneigiéim
tablet isn't good for anything.)

Notice that this list is intended for the use of a
physician in a hospital and contains many itemsctvhi
would not be useful in a remote refuge. Bariumatelf

your doctor) will know that nothing has been laft.o

The Packaged Disaster Hospital list is about ten
years old—it is not too outdated, but a few comment
are in order. The clinical pharmacist who reviskee list
for me suggested that you include a supply of amam
glycoside antibiotic (like Gentamicin) for Gram reg
tive infections. This was as a partial substitute f
chloramphenicol, an antibiotic on the list whichcsr-
rently out of favor because of its dangerous sifiects.
Chloramphenicol is still useful for combating tyshu
and typhoid fever, both of which are "disaster'edises,
and it has a comparatively long shelf life. It shiboot
be used on radiation victims, however, becauseniti
to injure bone marrow and may only aggravate the
patient's problems. It would be a good idea to kstag
on chloramphenicol anyway; three or four yearsrafte
the war, it might be the only antibiotic on youre#tthat
is still potent.

If there will be infants in your retreat group (ibr
you contemplate taking in the children of refugees)
would be a good idea to include a sizable stock of
powdered baby formula. Also, you should heavilyreve
stock your "clinic® with antibiotics. Burn injurieand
radiation sickness both require months of contisuou
antibiotic therapy for each patient. | would sudges
minimum of 100 daily doses per expected patient in

for example, is of no use unless you have an X-ray addition to the standard supply.

emachine. Soda lime requires an anesthesia machine.
-have preserved the list in its entirety so that fand

This brings up a new problem. Where are you going
to lay your hands on cases of antibiotics every,y&a
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TABLE 12
Packaged Disaster Hospital Supply List

HOSPITAL MINIMUM YEARS OF WHOLESALE
QUANTITY AMOUNT PRESCRIPTION USED BY SHELF LIFE PRICE

GROUP ONE: Store these items in a heated aread 86°F).

ASPIRIN TABLETS, USP: 0.324 Gm (5 gr), bottle 00Q0.

36 bottles 100 tablets No Layman Several $2.50/bottle

ATROPINE SULFATE TABLETS, USP: Soluble, 0.4 mg (B gr), bottle of 100 tablets.

12 bottles 1 bottle Yes Doctor Several S1, 13/bottle
CHLORAMPHENICOL CAPSULES, USP: 0.23 Gm (4 gr), lbedtof 100.

6 bottles 28 capsules Yes Paramedic 5 years $11.10/ bottle
CHLORPROMAZINE HC1 TABLETS, USP: 25 mg, sugar-cagteottle of 100.

8 bottles 1 bottle Yes Paramedic 3—5 years $2.11/bottle

DIGITOXIN TABLETS, USP: 0.1 mg (1/600 gr), bottle$ 100. (A good product is needed because of bitzbitity problems.)

12 bottles | bottle Yes Paramedic Several $1.00/bottle

HYDROCORTIZONE TABLETS, USP: 20 mg. (1/3 gr), sadréottle of 100.

6 bottles 1 bottle Yes Paramedic Several $4.00/bottle

LUBRICANT, SURGICAL: 4-0z. tube, jelly.

48 tubes 1 tube No Layman Indefenit $0.40/tube

PHENOBARBITAL TABLETS, USP: 32 mg. (1/2 gr), bottié 100.

264 bottles 1 bottle Yes Paramedic Several $0.70/bottle

PILOCARPINE HCI OPTHALMIC SOLUTION, 2.0%, 15cc bt (Physostigmine S04 ointment may be substituted.

12 bottles 1 bottle Yes Doctor 1 year $1.45/bottle
POTASSIUM PENICILLIN G FOR INJECTION, BUFFERED, USP,000,000 units per bottle.

3,200 bottles 60 bottles Yes Paramedic 1—5rgea $0.55/bottle
POTASSIUM PENICILLIN G TABLETS, USP, BUFFERED: 2&Mits, bottles of 100. (250 mg, 400,000-unit tablety be substituted.)

24 hottles 28 tablets Yes Paramedic Several $1.90/bottle

SODIUM CHLORIDE/SODIUM BICARBONATE MIXTURE, 4.5-gnpacket. (Will have to be specially made up: 3 GnENa1.5 Gm
bicarbonate.)
1,500 packets 1 packet No Layman Inahéte (not known)
SODIUM DIPHENYLHYDANTOIN CAPSULES, USP: 100 mg(l'gr), bottles of 100 capsules. (Phenobarbital mightised instead but
is not a direct substitute.)

1 bottle | bottle Yes Paramedic Several $2.15/bottle
SULFASOXAZOLE TABLETS, USP: 0.5Gm (7 1/2 gr), betibf 1,000.
12 bottles 28 tablets Yes Paramedic 2—5 years $17.40/bottle

TETRACAINE HCI, USP: Spinal anesthesia, sterile;i29 ampul, box of 10 ampuls. (To be mixed with des¢ injection. Do not use if
solution is dark or cloudy.)

16 boxes | box Yes Hospital | —2 yea $10.00/box
TETRACAINE OPTHALMIC SOLUTION, USP: 0.5%, 15cc biatt box of 12.

6 bottles 1 bottle Yes Paramedic 1—2 years $1.00/bottle
TETRACYCLINE HCI CAPSULES, USP: 0.25 Gm (4 gr), tetof 100.

40 bottles 28 capsules Yes Paramedic 2—5 years $2.35/bottle
TETRACYCLINE HCI FOR INJECTION, USP: Powder, 0.5-Gih1/2 gr) bottle.

144 bhottles 28 bottles Yes Hospital 2—5 (dry) $2.35/bottle
TR1PELENNAMINE HCI TABLETS, USP: 50 mg (3/4 gr),tde of 1,000

2 bottles 100 tablets Yes Paramedic Several $7.10/bottle
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TABLE 12—Continued

HOSPITAL MINIMUM YEARS OF WHOLESALE
QUANTITY AMOUNT PRESCRIPTION USED BY SHELF LIFE PRICE

GROUP TWO: Store these items in a heated areab(86°F.)

Protect them from freezing temperatures.

BENZALKONIUM CHLORIDE SOLUTION, USP: 17% concenteat4-oz. bottle. (It would be better to substitaeiodine disinfectant
such as Betadinc.)

96 bottles 1 bottle No Layman Several $0.50/bottle
CHLORPROMAZINE HC1 INJECTION, USP: 25 mg per min, box of 6.

8 boxes 1 box Yes Paramedic 3—5 years $2.16/box
DEXTROSE INJECTION, USP: 10.0%, 3-ml ampul, boxL6f (Diluent for Tetracaine HC1.)

16 boxes | box Yes Hospital 1—2 years $2.40/box
DIGOTOXIN INJECTION, USP: 0.25 mg (1/250 gr) per,i2tml ampul, box of 12.

12 boxes 10 ampuls Yes Doctor 1—2 years $2.00/box
EPINEPHERINE INJECTION, USP: 1:1000, 1-ml ampulxiwd 25. (Do not use after solution turns dark.)

5 boxes 10 ampuls Yes Paramedic I—2 years $4.75/box

HYDROCORTISONE SODIUM SUCCINATE FOR INJECTION, US®erile, equivalent to 100 mg of Hydrocortisone base, in mixing
bottle with diluent.

50 bottles 10 bottles Yes Paramedic |I—2 years $2.40/bottle
LIDOCAINE HCI INJECTION, USP: 2.0%, 20-ml bottles.

72 bottles 1 bottle Yes Paramedic I—2 years $0.70/bottle
PROMETHAZINE HCI INJECTION, USP: 25 mg (3/8 gr) pat, 10-ml bottle.

10 bottles | bottle Yes Paramedic 2 -5 years $2.10/bottle
SODIUM CHLORIDE INJECTION, USP: 5-ml ampul, box 5. (Normal saline solution.)

24 boxes 1 box Yes Paramedic I—2 years $6.25/box
SODIUM THIOPENTAL FOR INJECTION, USP: 5-Gm (75 ginpul, box of 25.

2 boxes 1 box Yes Hospital 1 —2 years $5.48/ampul
WATER FOR INJECTION, STERILE, USP: 5-ml ampul, bat25.

144 boxes 1 box Yes Paramedic 1—2 years $7.50/box

GROUP THREE: Store these items in a refrigeratbrt¢346°F.)
Protect them from freezing temperatures.

INSULIN INJECTION, USP: 80 Units per ml, 10-ml blett(Some NPH or Lente insulin will also be needed.)
50 bottles | bottle No Paramedic 1 year $3.20/bottle

PROCAINAMIDE HCI INJECTION, USP: 100 mg (k'gr) per ml, 10-ml bottle. (Do not use after sautdarkens. Hylocaine 2% could be
substituted.)

1 bottle 1 bottle Yes Paramedic 1—2 years $2.63/bottle
TETANUS TOXOID, USP: 7.5-ml bottle.
36 bottles 1 bottle Yes Paramedic 1 year $2.90/bottle

GROUP FOUR: Store these items in a dry, covereal are
Temperature is not critical.

BARIUM SULFATE, USP: 10-lb. can. (For X-ray studies

1 can | can No Hospital Indefinite $26.00/can
ENTERAL FEEDING FORMULA: Nasogastric or oral, witbeding tube, 5-lb. can. (Sustagen.)

144 cans | can No Layman 1 year $17.44/can
NITROUS OXIDE, USP: Filled size M cylinder, 2,00@lg

8 cylinders 1 cylinder Yes Hospital Indefinite $105.00/cyl.
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TABLE 12— Continued

HOSPITAL MINIMUM YEARS OF WHOLESALE
QUANTITY AMOUNT PRESCRIPTION USED BY SHELF LIFE PRICE
OXYGEN, USP: Filled size M cylinder, 750 gal. Indefinite $100.00/cyl.
20 cylinders 1 cylinder No Paramedic

PETROLATUM, WHITE, USP: I-Ib. can. Indefinite $1.05/can
12 cans 1 can No Layman

SILVER NITRATE, USP: Crystals, I-oz. bottle. (Fomshing the eyes of newborn infants.) Indefinite $1.25/bottle
48 bottles 1 bottle No Layman

SOAP, SURGICAL: 3% hexachlorophene, 5-0z. bottRisigohex). Indefinite $1.74/bottle
288 bottles 1 bottle No Layman

SODA LIME, USP: 4—8 mesh, 5-Ib. bottle. (For us¢hnanesthesia machine.) Indefinite $19.05/bottle
12 bottles 1 bottle No Hospital

GROUP FIVE: Store these items away from othersfiregproof location.

ALCOHOL, DENATURED: 23 H, 1-quart bottle. Indefinite $2.00/bottle
6 bottles 1 pint No Layman

ETHER, USP: I/4-lb. can. (For Anesthesia.) Indefinite $2.33/can
480 cans 1can No Hospital

ISOPROPYL ALCOHOL, NF: 1-quart bottle. Indefinite $1.00/bottle
72 bottles 1 pint No Layman

SOURCE: Therapeutic Guide for PharmaceuticalkénPackaged Disaster Hospital, United States @tiglalth Service, 1969
HE 20.2013:C-1.

you may have to in order to keep your stockpiletep  require a doctor's prescription in some states.eOnc
date? Unless one of the members of your retreaipgro again, a veterinary supply catalog-will have mdsthe
owns a pharmacy and can arrange to enlarge inwentor unusual items, and your local discount drug stoilé w

to suit your needs, there is only one workable ipdgy. have the rest. For a few items, like bedpans, y@htm
You say "moo" and go to see a veterinarian. have to resort to a surgical supply store.
About 90 percent of the items listed in table 18 ca Table 13 is a list of bandages and similar supplies

be obtained as veterinary medicines. These drugs ar from The Ship's Medicine Chest and First Aid at,Sea
prominently labeled "not for human use,” but in mman which | felt was sufficiently comprehensive to be
cases they are exactly the same preparations used iincluded here. The other paramedical manuals specif
hospitals. With the exception of certain drugs whare stocks of supplies which would be inadequate foy an
never used on humans, these veterinary medicinesretreat application; even this list is a little raly. If you
represent an easy way to build up an emergency dru¢would rather do your planning from a really complet
stockpile. list, you should see Packaged Disaster Hospital g@em
My advice to a retreater is to stick to human medi- nent Listing and Storage DalfaThis is the list of every-
cines as much as possible, but to provide largething needed to run a 200-bed hospital for a moith.
stocks of veterinary antibiotics. Remember alsa tha  more than anybody ought to need.
you offer the medicine to a vet at a discount ptloee In looking over table 13, you should keep in mind
or four months before it expires, it will probabhe that this is not a disaster list. It is more appiate to
bought back eagerly. That way the antibiotics &ren' industrial accidents. Some adjustments are thereifor
wasted and you can recover some of your investedorder. (For one thing, a single "male" urinal valirely
money with which to buy new supplies. In turn, the prove inadequate if any of your patients are female
veterinarian gets a discount source of drugs (aciple Some of the small containers and labels for dispgns
operating expense). pills may not be necessary.) | suggest that tstswiould
What about other medical supplies and equipment, be roughly adequate for a party of five for oneryieaa
such as bedpans, sutures, bandages, splints, egidasu  nuclear war setting. It's a one-year supply foragypof
instruments? In this area, virtually nothing istrieted ten otherwise.
except for hypodermic syringes and needles, which If dental supplies are of concern to you, the best
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TABLE 13
Medical Supplies from The Ship's Medicine Chest

Adhesive plaster, 1 inch by b yards_.spool..| 3 Labels, for prescription bottles, gummed,

Adhesive plaster, 2 inch by b yards._spool | 3 __ assorted (including plain, “Poison,” “For

Adhesive plaster, 3 inch by b6 yards .. spool | 3 External Use Only").......,..A.........._...7 ............. 600 .. ...

Applicator, wood.................. 72 dozen per box.| 1 Ligature, catgut, 28-inch......_._._. 12 in tube.| 6 tubes .

Bandage, cotton, elastie, 3-inch_12 in a box..| 1 Ligature, silk, braided or twisted, medium

Bandage, Esmarch triangular 6 . S L N 3 to a package.| 6 packages

Bandage, roll, gauze, 1-inch...___. 12in a box | 2 Litter, Stokes 1.

Bandage, roll, gauze, 2-inch..__..__ 12 in a box | 4 Medical log note book 2

Bandage, roll, gauze, 3 inch..._... 12 in a box..{ 4 Medicine dropper 12

Bandgge. sus%erlxsory, with leg strap, small, Medicine glass, 1-ounee ... ... 6. T
mediom and large size 2 Napkins, paper (mouth wipes); 5.ply, 9 by

Bandage, triangular, compressed g ik A P800 to'a box | 2 boxes..._

Basin: waéh, 12-inch ... . 9 Needle, hypodermic, 1-inch, 24-gage

Bedpan, “relax” type. .. 1o, (see p. 107) . | 1 dozen ...

Book: SHIP'S MEDICINE CHEST AND FIRST
AD AT SEA

Needle, surgical (see Suture)
Ointment tin, l-ounce

4 dozen

Bottle, with screw cap 2-ounce and 6-ounce.. Safety pins, assorted sizes |3 cards .. .
Catheter, soft rubber.._sizes 12F, 16F, 18F_ Salt tablet dispenser.... 6 .
Clinical record chart.. .. . pad.. Sanitary log blanks .. .. ... 150

Cotton, absorbent, sterilized..%-lb. package..

Scalpel (surgical knife), No. 3 handle ...

Cotton, absorbent, sterilized_.1-1b. package.. Scalpel blades, No. 10 or No. 11 .

Crutch, adjustable, with rubber tip...._..__._ . . package of 6

Dressing, adhesive strip, sterilized, 1 inch chssorS, bandage ....... S —
by 3 inch 100 per box. Scissors, surgical, 6%-inch ... ..

Drinking cup, paper ... 100 per box. Sheet, waterproof, 45 by 72 inches. ... ..

Enema can (see Irrigator) ... ... . Splmt basswood, 18 by 3% inches .. .

Envelope, small, dispensing Suture, catgut, No. 1, needle attached

Eyecup, glass ... glass tube ... . 6 tubes ...

Feeding cup .................. Suture, catgut, No. 2, needle attached, in

Forceps, hemostatic, straight ... 6-inch.. glass tube ... 6 tubes _ . __.

Forceps, splinter ... Suture, dermal, medium size, with at-

Forceps, thumb, serrated tached stralght skin needle, in individ-
____________________________________ 4%-inch and 6-inch.| 1 each_. ... ual glass tube... 6 tubes ...

Gauze, plain, sterile, 36-inch.......... ... .
1-yard package.
Gauze compress, approximately 3 or 4

inches square, sterile, wrapped sepa-

Suture, dermal, medium 51ze, “with at-
tached full curve skin needle, in individ-
ual glass tube

Syringe, hypodermxé-,-‘Z -ce. (see p 10'7)___,:-, 2

raicly o 25 per box.| 3 boxes ... Syringe, plungerless, 2-dram ... ...
Hoti)wat':r bd“g g """"""""" Thermometer, rectal e e
Ice bag, medium size - . Tongue depressor, wood .. _.. box of 600..
Irrigator can with handle, 2-qt., with com- Tourniquet ... .

plete fittings, including rectal tube......... Lo Urinal, male ... .

SOURCE: The Ship's Medicine Chest and First Aid at, 8mited States Public Health Service, 1956—F8:9/3.

listing | have been able to find is in the Unitedat8s

Navy's Polar Manual,

nation.
published by the United Statesvital to your survival,

Others overlook it

entirely. Good eyesigit
you should take steps to bere

Navy Medical Schoot® This manual lists expedition
dental supplies as follows: dental mirror, probejedz-
ers, excavators, filling instruments (mixing spatuand
paste tamper), extracting forceps, hypodermic ggin
cement mixing papers (or slab), air syringe, zindde

that it is not imperiled. Save old glasses wheny tlaee
replaced by new prescriptions. The old prescrigtion
might not have been perfect for your vision, but @n
pinch they will be better than nothing. Just put tbld
pairs in with your survival stockpile. Or, order axtra
and oil of cloves (for making temporary fillings)?2 pair of glasses the next time you visit your opttise
percent lidocaine, 1:1000 epinepherine, absorbablelf you get caught without your glasses and desper-
hemostatic gauze, codeine, dental floss, sandpaioer, ately need clear vision, there is a temporary egmed
malin solution, fluoride paste (10 gm Kaolin, 10 gm you can try which usually works. You can manufaetur
NaF, 10cc glycerine), and Sansidine paste. Thesmsit a set of corrective "lenses" quickly and easily pynch-

are presumed to be in addition to a fully stockegedi- ing pinholes in a sheet of aluminum foil. Hold tHeil
tion medical kit containing antibiotics and otherugs. up near your eye and look through the holes. This
Dentistry poses unique problems for the retreater.sounds idiotic, but it works pretty well. The piné®

And what about glasses? What will you do during the focus the incoming light on the retina of the eyke
attack or disaster if your eyeglasses are damaged cimage obtained isn't perfect, but it is an improeam
destroyed? Many retreaters face this question neithy-
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Herbal Remedies Many "herbals" are being printed these days, too
What do you do when the stockpile of medicinesfrequently written by those whose interest in thegd is
finally runs out? A partial answer lies in herbal not medicinal. Two of the most reliable books | édav
medicine. seen are The Practical Encyclopedia of Natural iHgal
We are normally accustomed to talcing our medi-by Mark Bricklin (executive editor of PREVENTION
cine in the form of tablets, capsules, or syrupevéd  magazine) and A Guide to Medicinal Plants of Appala
having been treated with concoctions of leavestid®er chia, published by the United States Department of
and bark, we tend to assume that such "naturalerem Agriculture Forest ServicE. Both books list many
dies do not work. This is not correct. About onemger  other sources and give good, practical advice about
of the new prescriptions written in any particul@ar  plants found throughout the country.
specify plant extracts of various kinds. Experighce If you become involved in the subject of herbal
field botanists can make respectable livings byectihg medicine in any great depth, you may find Charles F
and selling wild medicinal plants to drug companies Millspaugh's American Medicinal Plants usefulThis
where the plants are repackaged into "tiny time-capis a reprint of a medicinal plants manual prepai@d
sules" and similar single-dose containers. If yoaiever  physicians and pharmacists in 1892 which is oved 80
really up against it, you can collect the plantd artract pages long and is extremely detailed. The publssher

the medicinal ingredient yourself, usually in tlen of have taken the trouble to update the botanical meme
clature, but unfortunately the medical informatisna
WARNING century out of date. Millspaugh presents "curest fo

Most medicinally useful plants derive their benefi-  diseases that modern medicine doesn't believenth,0&
cial characteristics from mild doses of poisons. course there is no information on preparing youmow
Establishing the correct dose of a medicinal tea antibiotics. Still, if making your own medicines is
can be extremely dangerous and difficult. The importantto you, this book will give you many rees.
author and the publisher of this book can accept

no responsibility for the actions of the reader in

this regard.

The Marshall Family Black Bag Home Health Care #ilable from Marshall Electronics,
Clayton Division, 7440 N. Long Avenue, Skokie,rliis 60077.
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Commentary

Table 14 is a summary of the many books reviewed(under a physician's guidance). You can stockpile a
in this chapter, arranged in a single list for @uic supply of medicines in case they become unavailable
reference. Even if you are totally cut off from ricad an emergency. In a case of real desperation, you ca
aid, with these resources and some preparationcgau  even prepare to meet challenges which would noymall
meet most emergencies with confidence. You cannbegi require the attention of a skilled surgeon. It'simyaa
now by handling your simple medical problems yolfrse ~ matter of getting started now so you will be re#un.

TABLE 14

Summary of Medical Manuals for Survivalists

MANUAL

NOTES

American Medicinal Plants, Millspaugh [3]*

Austere Medical Care in Disaster, US Public HeSkvice [1—2]
A Barefoot Doctor's Manual, US Public Health SeeVfi2—3]
Emergency War Surgery, US Department of Defense [3]

First Aid for Soldiers, US Army [1—2]

Gray's Anatomy, Warwick and Williams, eds. [3]

A Guide to Medicinal Plants of Appalachia, USDA [1]

How to Be Your Own Doctor (Sometimes), Sehnert [1—2

Laboratory Section of the Packaged Disaster Hdsplta Public Health
Service [2]

Medical Handbook for Unconventional Operations, H&of2—3]
Medicine for Mountaineering, Wilkerson [2]

The Merck Manual of Diagnosis and Therapy, Merckrph and Dohme
Research Laboratory [3]

New American Medical Dictionary and Health Manwdthenberg [1]

Packaged Disaster Hospital Component Listing anca§e Data, US Public
Health Service [3]

Polar Manual, US Navy Medical School [2]
The Practical Encyclopedia of Natural Healing, Bifit[1]
The Ship's Medicine Chest and First Aid at SeaPuBlic Health Service [2]

Therapeutic Guide to Pharmaceuticals for the Pak&saster Hospital,
US Public Health Service [2]

The Well Body Book, Samuels and Bennet [1]

Where There Is No Doctor, Werner [2]

Herbal remedies; dated, but has detailed recipes.

Official shelter manual.

Acupuncture and other Chinese techniques.
Life-saving battlefield surgery.

Battlefield first aid.

Professional anatomy text.

Herbal remedies.

Home health care.

Laboratory tests for disasters.

Good obstetrics and dentistry.
Assumes you're young and healthy; no obstetrics.

Covers nearly everything except surgery.

Explains medical terms.

Lists everything needed by an emergency hospital.

Good dentistry section.
Herbal remedies.
Comprehensive, but dated.

Explains use of drugs.

Good examination section, but is somewhat "mystical

Comprehensive; Latin American context.

*Numbers following titles indicate level of diffitty; 1—elementary, 2—advanced, 3—professional.
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Notes

1 Keith Sehnert, How to Be Your Own Doctor (Sometim@®w York: Grosset & Dunlap,
Inc., 1975).

2. Mike Samuels and Hal Bennett, The Well Body Book (Newk: Random House, Inc.,
1973).

3. Despite the similarity in names, | have no affibatwith this company or with any other firm
mentioned in this book, with the exception of thublsher.

4. First Aid for Soldiers, United States Army Field Mal 21-11 —D101.20:21-11/4; also
available from Normount Technical Publications (B@awer N-2, Wickenburg, Arizona
85358) under the title First Aid for Soldiers argb8smen.

5. Austere Medical Care for Disaster, United StatediPtitealth Service, 1964—HE 20.2013:D-
1. Or, Medical Care in Shelters, Office of Civil Deée, 1964 D 13.8:M46/3.

6. James A. Wilkerson, Medicine for Mountaineeringgfle, Washington: The Mountaineers,
1967).

7. David Werner, Where There Is No Doctor (Palo Aalifornia: The Hesperian Foundation,
1977).

8. The Ship's Medicine Chest and First Aid at Sea, ddh8tates Public Health Service, 1956—
FS 2.29:9/3.

9. William C. Kothe, ed.. Medical Handbook for Uncontienal Operations (Boulder,
Colorado: Paladin Press, 1968).

10. A Barefoot Doctor's Manual, United States Public IHeService, 1975—HE 20.3708:B23.

11. The Merck Manual of Diagnosis and Therapy, 3rd(#¢est Point, Pennsylvania: Merck
Sharpe and Dohme Research Laboratory, 1977).

12. Emergency War Surgery — Available from Supt. Dbcuments, Government Printing Office,

Washington, DC 20402. Stock number - 008-000-00211€atalog number - D 1.6:Su
Price: $7.10
13. Robert E. Rothenberg, The New American Medical Didiy and Health Manual (New
York: Signet, 1975).
14. Henry Gray, Gray's Anatomy, 35th ed., edited by RaWarwick and Peter L. Williams
(Philadelphia, Pennsylvania: W.B. Saunders Comphaiy3).

15. Laboratory Section of the Packaged Disaster Hdshitdted States Public Health Service,
1965—HE 30.2013:F-4.

16. Therapeutic Guide for Pharmaceuticals in the Pak&yjsaster Hospital, United States
Public Health Service, 1969 HE 20.2013:C-1.

17. Packaged Disaster Hospital Component Listing anch§éoData, United States Public
Health Service, 1969—HE 20.2013:F-19.

18. Polar Manual (Bethesda, Maryland: United States NMg&glical School, n.d.). See also
E. Joseph, "Dentistry for the Ship's Surgeon," hitiledical Journal 24 March 1956,
pp. 679-81.

19. Mark Bricklin, The Practical Encyclopedia of Natukaling (Emmaus, Pennsylvania:

20. Charles F. Millspaugh, American Medicinal PlaiNew York: Dover Publications, Inc.,
1974). See also Kurt Saxon, Medicines Like Grardseld to Make (Atlan Formularies, PO
Box 438, Eureka, California 95501).
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To Have and to Hold

AT ONE POINT or another almost everyone asks me a it is "noble" to sacrifice yourself and loved onfes a

guestion like "But what do you do when outsideysttr
barge in and steal your supplies or throw you duytar
own shelter?" The answer is obvious. You eithethlen
have their way, or you oppose them. If you feel afigr
compelled to share your supplies and survival equip
ment with all comers, you may do so. In that case y
should skip straight to chapter 8. If not, you wiled to
give the subject of defense some serious thought.
There is one point which | want to make very clear
before proceeding. This chapter is about defending
refuge. Any superficial resemblance to the milgariof
right-wing private armies or left-wing revolutioryar
cadres apparent here is painfully regretted. Suobps

stranger. | do not agree with this point of vievieél that
| have a moral obligation to warn people of thaibled
times ahead and show them how to prepare themselves
but once they have been warned, | feel no furtheir o
gation to them.

| prefer the moral lesson described in Aesop'sefabl
of the grasshopper and the ant: All summer longattite
toiled to set aside enough food to last him throtigh
winter, while the grasshopper sang merrily and igdo
the ant's warnings of hard times to come. (Thigasion
is familiar to all survivalists.) When winter cantee ant
was comfortable and well fed, but the grasshoppes w
starving and cold. When Aesop has the grasshopggr b

use the same weapons and methods which | deseribe ithe ant for food, he is posing the exact moralnditea

this chapter, but this is due to the realitiesahbat and
not to any similarities in philosophy. | have toamy
troubles already to allow readers and reviewerslds-
sify me as a "hard-line anti-communist" or a "leitig
anarchist." (Both have happened in the past.)dtiees
intend to be prepared for a life-threatening catgmi
they should give some thought to surviving a direct
attack on their lives, too. One could easily bratgput
the other.

which troubles retreaters. Should the person watke-f
sight be obliged to succor the unprepared and dholi
neighbor? Aesop said no. You may dance in the winte
to the tune that you sang in the summer.

The next question is also a moral one. If you refus
to share your supplies on the grounds that you bale
enough to save yourself and family, are you juedifin
using force to protect those supplies? | think e
fully justified. If the supplies are your only hopef

This chapter covers the problems and methods of survival, anyone who attempts to steal or sabothgse

defending your group, family, and property agaihet
hostile attentions of outsiders. This is a uniquigiect in

a book of civil defense techniques, simply because
government or humanitarian organization is capaible
discussing it. If you try to envision the Red Crtelting
you the best way to shoot people, you will see what
mean. One of the advantages of producing a boek lik
this on a private basis is that one can say thgyshihat
disaster relief agencies regard as taboo.

The first question here is a moral one. Are you
justified in refusing to share your supplies with a
stranger in order to protect the lives of your fignaind
friends? There is a pervasive humanitarian attithdée
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supplies is attempting to murder you and your famil
The principle of self-defense clearly applies. dfreone
is trying to kill you, you are morally justified iresisting
to the utmost.

I will presume in this chapter that you are a perso
who has taken every reasonable step to be prefared
disaster, and that you will make every effort toidv
trouble when times get bad. If you do get into ghtf
therefore, you will be in a morally justifiable ptisn,
and | will not have to concern myself with whethar
not it is right for you to fight. Il stick to themuch
simpler question of how you should go about it.



Selecting Your Defense Arsenal

To help you get oriented to the world of defensive
firearms, | have prepared a discussion of four weap
which you will want to acquire for your arsenalsay
"arsenal" because you will find that one thing itedsly
leads to another. Once you decide to defend ydursel
you discover that you are committed to prepare {prop
erly. Otherwise, there is no point in preparinglat

In preparing this chapter, | sought the advice of
several experts; after comparing their commentsueh
decided to discuss only four weapons. Althougheher
a wide selection of apparently adequate defendiee f
arms, most have hidden flaws which make them unde-
pendable or inappropriate for survivalist use. &ort
nately, there is one heavy assault rifle, one ligggault
rifle, one combat pistol, and one combat shotgun of

| formed my own ideas of what constitutes a basic which most survivalists approve. | suggest that yoo-

arsenal for a survivalist some time ago, and was th

fine your shopping to these weapons. They will He t

pleasantly surprised to find that most other retrea job—many of the others won't.

planners had come to the same conclusions. Thalte is
much room for latitude. The realities of combat ahe
commercial availability of weapons forces everyame
essentially the same mold. For a "proper" assortroén
defensive firearms, each member of your group shoul
be equipped with a military assault rifle, a releabom-

First on the list is the Heckler & Koch HK91. Tligs
a heavy assault rifle which fires the 7.62 NATO-car
tridge, a standard United States military caliddany
survivalists regard the HK91 as absolutely the loest
fensive firearm available. This rifle will fire tienafter
time for hours or days on end without jamming.sltsb

bat pistol, and a 12-gauge riotgun. This assortment reliable that deliberate attempts to jam it usuddiy. It

represents the basic defense "tool kit" neededdsist-
ing an attack on your refuge.

is also extremely rugged and amazingly accuratel. Me
Tappan (the survivalist gun guru) has reported J&@-

Before | discuss actual hardware, there are severalthree-shot groups as small as 3/8 inch with thie.ri

philosophical and practical points to make. Firspst
firearms are not weapons, strictly speaking. They a
sporting equipment. Let me make my point clearer by
analogy. Although we all recognize that a basebatl
can be used as a club, we also realize that & lyetither
designed nor intended for such use, and thereforef

a weapon. Similarly, a firearm designed for putting
holes in a paper target can be lethal, but it it a0
weapon either.

Yes, you could shoot and kill a person with such a
firearm, but that is not the point. As a survivalgfend-
ing the lives of your loved ones, you are not "sh@pto
kill." You are shooting to live. Although all firems
have the ability to take a person's life, only & feave
been designed to save lives.

| am referring to firearms designed to fire man-
stopping bullets; to shoot time after time withqgain-
ming; to stand up to misuse and mishandling; taiireq
a minimum of skill for effective use; to minimizee time
spent in reloading; and to provide the penetration,
range, and accuracy needed for combat. Out ofata t
range of firearms available, only a few meet alttudse
criteria. These are the military assault rifles.

An assault rifle is a wicked-looking black steedan
plastic weapon intended only for combat. It can be
operated successfully with a minimum of trainingl an
maximum of confidence. It will keep firing reliabBven
under circumstances where a sporting rifle wouldrev
heat and malfunction. This is how it saves yowaHby
continuing to fire when a jam or a delay in reloadi
would be fatal. In my opinion, the question of whic
assault rifle you should buy isn't nearly as imanottas
the fact that you must get one. Otherwise, your
"defense" will be a noisy version of suicide.
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This figure represents a center-to-center variation
point of impact only slightly larger than the diamreof

the bullet. (Most combat rifles are doing well take
two-inch groups at 100 yards.) In skilled hands the
HK91 has an effective range of 1,000 yards, abalfteh
mile. The 7.62 NATO cartridge is powerful enough to
penetrate trees, car bodies, and brick walls withugh
energy left over to do lethal damage to an attaokethe

far side. The rifle can be purchased with a coresmni
collapsible stock, if desired, and costs betweed d0d
550 dollars, depending on the exact model and the
dealer.

The second rifle on the list is the Armalite AR-180
a light assault rifle which fires the standard Edit
States military 5.56mm round. Compared to the HK.91
the AR-180 is smaller, lighter, less powerful, deds
accurate. Its effective range is 450 yards, butethes
some question about the man-stopping qualitieshef t
bullet beyond 150 yards. If you are shooting the- AR
180, the guy on the far side of the tree will biatreely
safe. On the other hand, this assault rifle is dasyn
inexperienced person to shoot because of its light
weight and almost total lack of recoil. It is alkss
expensive than the HK91, selling for 270 to 350atsl|
in most gun stores. The AR-180 comes with an irtlegr
folding stock.

The third recommended weapon is the Colt
Government Model Mark IV .45 caliber automatic pis-
tol, or one of its Colt variants. This model ha®ibén
service with the United States Army for seventyrgea
and is the favored pistol of most combat-shooting-h
byists. The reader should understand that pistols i
general are under-powered, unreliable, inaccurate,
difficult to shoot. This situation encourages gurfifbto



The Heckler and Koch HK91 heavy assault rifle.

The Remington 870 "Brushmaster" 12-gauge shotgurfigtoad for combat. This version of the 870 is daed for rifled slugs
and buckshot, and has adjustable rifle sights. hweChoate folding stock, pistol grip, magazineeegion, and sling. (Choate
Machine and Tool Co., PO Box 218-FA Div., Bald Kn#bkansas 72010.)

The Armalite AR-180 light assault rifle. Note thedeascopic sights and the thirty-round magazine.
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indulge in endless arguments about which gun ist"be
for defense. There really isn't a "best" pistol defense.
If you want the "best,” you get a rifle. A pistd &
self-defense first-aid kit which you carry when ywant
to be armed but it isn't convenient to carry yoifler
(i.e., when you are on top of a ladder washingtdlloff
the barn roof). The pistol also serves as a setinadof
defense in case the rifle jams or runs out of anitioum
It is not a primary weapon—but it is indispensalilae
Colt automatic is one of the few pistols for whitlere is
any general approval. Learn to shoot it skillfulpd it
will save your life in situations where you woulther-
wise be caught unarmed. It costs about 250 dollars.

Finally, the fourth weapon on the list is the
Survivalists model and the dealer.

Remington 870 12-gauge riot shotgun.
equip themselves with shotguns for special situatio

moving vehicle. In these situations the massive- fir
power and spreading pattern of a shotgun blagkesyl

to be more effective than single shots from a rdle
pistol. The Remington 870 is a pump gun which, when
loaded with eight 2 3/4-inch magnum number 4 buoksh
shells, can launch 240 pellets in as little ass2&onds.
No other kind of firearm even comes close to a glnot
for putting lead into the air. On a pellet-for-latlbasis,

a riotgun is the equivalent of ten typical submaehi
guns. Once again, be warned. There are many kihds o
shotguns on the market, but the Remington 870 és th
only one which all of my reviewers, including Meaj-
pan, agreed would do the job. The Remington 87@scos
in the vicinity of 175 to 225 dollars, depending the

The number of weapons to acquire and what order

such as close-range confrontations with mobs, nightto acquire them in are matters left largely to itidivid-

fighting (when aiming is difficult), and firing fro a

ual's judgment. Among survivalists the general rsite

The Colt Commander .45 autopistol, one of the aetdp variants on the basic Colt design. This oas been customized for
reliable operation in combat. Note the Pachmaypsgrithe flat mainspring housing, the oversizedesliglease and safety levers,
the King-Tappan fixed combat sights, and the longtidvhal Match trigger. Internal modifications (raimg, throating, and

trigger job) were also performed. (Customizing by B&8les, North Hollywood, California.)
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have one assault rifle and one pistol for eacharsiple about 20 cents for a ten-round clip, and the guides
adult in the group or family. Some people go delitt about 80 cents each. It is best to store youreatinmu-

farther and buy one spare rifle and pistol for eagh- nition supply in clips, and you should also have tor
ple. One riotgun per couple seems to be fairlyasgn- three guides for each rifle. They're easy to mislay

tative. As for the order of acquisition, it woulé deal If your defense will be conducted where targets
(but expensive) to purchase all the weapons at.once more than 100 yards away are a possibility, a ¢elgis
Failing that, it is best to start with the assaifles, sight will be a significant aid to you. But firsby will

purchasing the riotgun and pistols as financeswallo have to order a special scope base (or "mount"ydor
Persons severely restricted by budgetary limits thay assault rifle. These cost from 30 to 200 dollatrss hery

shotgun first because it is versatile and leasergpe. important that the scope base does not block yaw v
Then they buy their rifles, and finally, their mik. of the iron sights and that the base be quickhacte-

. . ble. If somebody starts shooting and you dive itite
Firearm Accessories nearest ditch head-first, you may bend that expensi

The selection of a proper assortment of accessorietscope into a pretzel. It is essential for your sivthat

for your firearms is extremely important, espegiall you be able to shift to the iron sights with a mioim of
because it is a side of defense preparation wisiatot delay.

immediately apparerit.If you do not allow for these For combat applications you need a short, rugged
accessories in your planning, they can bankruptr you scope with about 4X magnification. Some people get
defense fund very quickly. variable power scopes (3X to 9X) but these realgn

For an assault rifle, the first essential accessori necessary. Just don't make the error of gettingka 9
are extra magazines. Most assault rifles come with  fixed-power scope or some similar high-magnificatio
single five-round magazine. This is the only skatttan  device. Powerful scopes add marginally to your accu
be used for Iegal hunting, but it is Utterly ussldar racy, but they great|y increase the amount of tyne
defense. You will need an assortment of twenty- or spend trying to find the target through the scopéen
thirty-round magazines which hold 150 to 200 cdges  the "target” is shooting back, it is better to eoyph less
in total. The exact number isn't critical. Varioegerts powerful scope with a wider field of view. Suchceoge
recommend anywhere from 90 to 250 cartridges in-mag may cost you anywhere from 50 to 650 dollars, ddpen
azines for each rifle. My preference with a lighsault ing on the model you choo&e.
rifle is to keep one twenty-round magazine in tiie,r Once you have installed your telescopic sight, you
four more twenty-round magazines in a belt poucit, @ || immediately appreciate the utility of a bipothis is
three thirty-round magazines in a second belt pouch 4 simple two-legged support which snaps on the afnd
That gives me 190 shots before | have to reloadgam  the rifle and holds it steady while you squint thgh the
zine. This represents the maximum number of 5.56mMmgcope. It will cost you about 15 dollars for the -ABO,
magazines it is convenient to carry. More areréilye o about 100 dollars for the HK91.
necessary. Unless you are shooting like a maniarer Many "civilian" assault rifles come with a bayonet
very heavily pressed, you can't fire this many shot mount as standard equipment (an odd kind of thing t
without (1) having a chance to reload magazines, find on a rifle supposedly being marketed for hugtor
(2) having a chance to flee, (3) winning the fight,  target shooting). It would be difficult to think od
(4) getting killed. If you are firing wildly in unisciplined  sjtyation in which a survivalist would need a bagbn
bursts, you deserve to run out. If you are so paedsed  \yithout invoking absurdly unlikely possibilitiesn Iwar
that you can't reload and can't escape, you'll &@dd it sometimes happens that both sides run out of @mm
before you run out of ammo anyway. Don't worry &bou pjition before the battle is over, and bayonets are
it. (You'll have to pay 100 to 200 dollars for dlfiet of  prought into play. This isn't likely to happen tangval-
rifle magazines.) ists. Anybody who runs short of ammo while attagkin

After you get your magazines, you will need a yoy is going to withdraw, not fix bayonets and gearlf

supply of stripper clips and several clip guidesigper  you run out of bullets, the bad guys will simplyosh
clips are inexpensive little tin devices which hdéh you. No chance for bayonet work there.

cartridges in a neat, uniform row. When used withia There is another problem with bayonets. Light
guide, stripper clips help you reload an empty maga  assault rifles are not designed for the stressémpdnet
wry quickly. Although it may take a frantic, fumbg combat. A rifle with a broken stock and a bent &arr

person as much as a minute to refill a twenty-round |l not add much to your survival potential. If ydeel
magazine by hand, with the clips the same taskbean  that you must have one, however, the bayonet fer th

completed in less than five seconds. The "guides” a AR-180 costs from 15 to 30 dollars; that for the 3K
essential to the process since they mate the tipise costs about 70 dollars.

magazines during reloading. The clips usually cost Don't forget to get a cleaning kit for your rifle.

115 TO HAVE AND TO HOLD



Commercial kits costing 5 to 10 dollars includeaclimg
rods, bore brushes, solvent, oil, and patchegfailhich
are essential to routine maintenance. You shoutd al
lay in stocks of oil, solvent, and patches in lagganti-
ties against the possibility of lean times ahead. fér
cleaning your rifle, there is some difference ofnign
about how often to do it. In the days of corrospre
mers, firearms had to be cleaned thoroughly afsshe
use or they became rusty junk in a short time. Mode
non-corrosive primers do not present this problamd
although the rifles do need to be cleaned oncevitike,
the primary threat to the longevity of the riflerte is
that you may clean it too often. You will have toile
your own balance in this matter.

The last accessory you may wish to obtain is aespar
parts kit for your rifle. | doubt that you will bable to
wear out your rifle in actual combat, but you might
"burn up" a barrel by firing too fast or lose aavipiece
while cleaning it. A spare parts kit for an assaifle
should contain an extra barrel, firing pin, extoact
both front and back iron sights, and a full setattof

springs. An assortment of miscellaneous tiny pins,
parts should also be or shotgun.

screws, and other "losable"
included. Don't forget to acquire a field manual or
training manual appropriate to the weapon.

the pouches on the pistol belt: Don't put anythipgin
front next to the buckle. You frequently see thibyind
magazine pouches hung right in front; this is ailibsr
mistake. When you throw yourself flat on your fdes

you might have to do someday), the magazine pouches
swing out into a very awkward position. The effesclike
landing on two upturned bricks. If you get luckyhet
pouches don't swing out as you dive. Instead, they
catch you sideways—in the groin. Attach them to the
belt along the sides of the body, at least as faurad as

the hipbone on either side.

For the Colt .45 automatic pistol, it is wise tovba
enough extra magazines to hold fifty or more rouafis
ammunition, as well as a cleaning kit, a sparespkitt
and a holster. Getting the right holster is so ingoa
that you really ought to buy three holsters for heac
pistol. One should have a big wrap-around flap rto- p
tect the gun from rain, snow, or mud, if necessary.
Another should be designed for speedy access, fal use
attribute when circumstances require it. The third
should be a shoulder holster which hangs the gaerun
your left arm, where it will not interfere with ugj a rifle

This consideration is more important than it might

The appear at first, since most people don't wear ik®lp

"exploded" diagrams in such manuals are very usefulwhile practicing with a rifle. If you try doing blotat

when reassembling a gun from pieces. Also, forraisu
valist it would be wise to get a good gunsmithirogpk or
two and a selection of special tools required fdn-m
imum maintenance and repair in the field.

once, you may find that you are always banging one
weapon against the other. When the rifle is slungro
your right shoulder, getting it off in a hurry cdré an
awkward and tangled business if there is a bigthiad

Suppose you have purchased a full set of accesscpistol hanging on your right hip. Better to havee th

ries for your rifle. Spread them all out on thergroom

floor and take stock. There should be seven to ter

holster under your left arm in this case.
There are about forty custom modifications which

magazines, a telescopic sight, a bipod, maybe fwent people perform on the Colt .45 autopistol, most of

stripper clips full of ammo, two or three clip gail a
cleaning kit, and perhaps even a bayonet. (Wealbiig
the rest of the ammo and the spare parts kit fav.)no
Now here is the challenge: With your rifle in yought
hand, pick up the accessories in your left hand ramd

which are appreciated only by the true pistolerbe T
pistol should be taken to a gunsmith to be throated
ramped, which means a little grinding here andether
help the pistol feed recalcitrant cartridges maaiably.
This is a standard modification which nearly evelyo

out of the room, as if someone were shooting at you regards as routine. It is also worthwhile to hawe trig-

Impossible, right? The accessories form a collecti
thirty to forty separate items—far too many to gaim
your hands or pockets. Fortunately, the militariveo
this problem long ago, and for 20 to 40 dollars yaun
obtain a surplus infantryman's pistol belt, suspesd
fanny pack, bipod holder, bayonet scabbard, andamag
zine pouches. The cleaning kit fits in a speciahpart-
ment of the bipod holder, and the fanny pack hgtois
clips of extra ammo, as well as your scope. Youeam
hang a canteen on the belt. (Don't make the mistdike
thinking this is a paramilitary attempt to "dregs and
play soldier.” Your rifle's accessories won't dayauch

ger worked on at the same time. | prefer to repthee
standard trigger with the longer National Matclyger,
which has a built-in adjustable stop to preventrove
travel. The pistol illustrated here has had severatr-

nal modifications as well. It has Pachmayr neoprene
grips and a special flat mainspring cover, bottwhfch

aid the shooter in keeping a tight grip on the gbist
Oversized safety and slide-release levers makeatiper

of the weapon more positive under the pressures of
combat. Finally, the standard iron sights have been
replaced with highly visible King-Tappan combat
sights, which | find exceptionally helpféiTotal cost of

good if you have to leave them behind or rummage all modifications was under 100 dollars.

around in a paper bag to find them while undercitja
An important word of advice about how to arrange
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Shotguns do not require the range of accessories
that rifles and pistols do, but there are a feweasories



for the Remington 870 which are well worth havifige less ammunition is needed. In that case, 200 combat
Choate Machine and Tool Company manufactures sev-rounds per gun is more than enough. That number
eral 870 accessories, chief of which are a folditurk represents about forty successful face-to-face tslt®
with pistol grip, an eight-shot magazine tube edésn before you run out of shells. If you seriously extpt

and a very convenient sling (with hardware). Thispa  survive more than 40 such duels, you're a betten ma
make a device which holds a flashlight parallefthie than | am—or you're an incurable optimist.

barrel of the gun. (That's great for nocturnal mgt

and pest elimination, but suicidal in night compat. Training

Don't overlook the fact that you'll need some kipfd Individual combat training is a very complex and
pouch or bandoleer to carry extra shells, too. Stelts sophisticated process, one which very few peopleldvo
are heavy and bulky, and you will want to carryfaor be willing to undergo "just in case." There areeavf
fifty, minimum, when the shooting starts. elements of this training, however, which are alisdy
essential. If you really expect the firearms totde job,
Ammunition Supply you must learn to use them effectively. This implee
The quantity of ammunition you will need for each basic familiarity with the weapons at the very teas
firearm will depend on the nature of the gun, ntended Your most minimal training goal should be to teach

use, and your expectations about the severity ef th your group members the fundamental skills they will
troubled times ahead. Someone who carries a pistol need to load cartridges into a magazine, seat the
the street for personal defense is usually contetit magazine in the weapon, advance a round into the
littte more than the number of cartridges contained chamber, release the safety, fire the round, rentbee
within the gun. On the other hand, a retreat groip  magazine, check for a live round in the chambed an
fifty people preparing for a major catastrophe rigtel extract it. A person who cannot perform these
the need for hundreds of thousands of rounds ofprocedures is dangerous, as well as totally inéffleas
ammunition. What kind of general guidelines can we g defender.
establish for planning purposes? To develop practical shooting skills, nothing will

| have previously said that 150 to 200 rounds in do quite as well as Finding a good teacher. Tlst-ilass
magazines is about the maximum one individual with  route is to enroll in one of Jeff Cooper's couraeshe
assault rifle is likely to need in a single firgHt. If you American Pistol Instituté.Failing that, inquire at your
are deliberately aiming your shots, it is difficutth local gun club. If that doesn't work out, eithérere are
imagine how you could expend more than 1,000 rounds many shooting books in print which may help. Insthi
before becoming a casualty yourself. | tend to tdiee  regard, be sure to see the catalog from PaladissPre
1,000-round supply as the basic, minimum quantity o which contains many titles on sniping, combat irain
ammunition which should be stored for each assault and weaponry.
rifle. For a group anticipating a prolonged periofi
anarchy, five to ten times this amount of ammunitio Defense of a Fixed Position

might eventually prove useful, but the probabitfyany The defense of a fixed position is a difficult topd
one person being able to expend it all in combakiy approach with any certainty. The difficulty increas
small. Remember, too, that any member of your group because there is no way to anticipate what kintbafe
who becomes a casualty will supply the rest of wath may attack you. The situation most survivalistsnse¢e

ammunition. (So will casualties from the opposifdes  fear is that during a crisis, a desperate mob garey of
if you win.) Just don't get into the endless mif@lavays cutthroats will hear of the food stockpile and coafier
wanting a little more ammunition than you have. You it. There is also the unlovely possibility of akato
have to draw the line someplace. obtain women (for this there is ample historical
You don't need as large a stockpile for a pistdbas  precedent) or confrontation out of general meanness
an assault rifle, because you won't live as longif are Having the guns and ammunition is just the begigmih
depending on a pistol in a battle situation. Fityinds being ready to resist such an attack.
ifo magazines and another 300 in boxes is abouirttiie By far the best way to win a fight is to avoid it
(That's 3,000 rounds for the extended-anarchy geopl altogether. If nobody knows about your food stokkpi
although how they intend to use it up, | don't kgow nobody will be making plans to steal it. (You migtill
You'll need a few additional boxes for periodictites, be vulnerable to systematic looting, but if a gafy
sighting-in, and similar purposes. desperate refugees starts ransacking every house on
If you envision raking the landscape with shotgun your street, you should have ample warning befbey t
fire, you should lay in 1,000 rounds or more foclea get to you.) This principle is called "security of
gun. If the role of the shotgun in your defense e information." Before the disaster your special egui
confined to close-quarters kill-or-be-killed actionuch ment should remain well-hidden, and after the eyent
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should do nothing to call attention to yourself.riDg
periods of famine, a well-fed person has eithernbee
hoarding food or has been indulging in cannibalism.
Either way, it's bad if rumors start to spread.

Security of information also involves guarding
your defenses. Never show your defense preparations

and expecting them to unquestioningly obey "orders
given by some arbitrarily designated "commander” is
plainly unrealistic. Soldiers submit to such armang
ments because they know they will be shot by adiri
squad if they refuse, but individual armed survstal
are not likely to conform to that same mold. Your

anyone who doesn't have a direct need to know about military leader will not be able to sit back andedi the

them. One untrustworthy person visiting your refuge
could carry away vital information about your sitrs
and weaknesses. Sadly, it is common for a sureivédi

encounter people who have prepared for disaster by

buying thousands of dollars worth of guns and
ammunition—but no food. The implication is obvious.
Be very careful when you share your secrets.

After you have taken care of the security of
information angle, you will need to carefully plahe
conduct of your defense. Military manuals will bé o
some help, but remember that as a survivalist goals
are not the same as those of an army. Military mptem
tends to be based on the concept of "acceptabdedds
How many members of your family are you willing to

fight from some safe bunker. The group must bebigd
example, with the commander out in the worst obit,
you won't have any defense.

The third way in which your plans will have to
differ from the military pattern is in the goal gbur
activity. Holding your tactical position is the gnl
purpose of your defense. You will not be tryingstow
down the enemy advance; you will have to hold your
position without any chance of retreat, reinforcame
or surrender. The unique circumstances of sunavali
defense simplify the situation to a very elementaxgl:
You win or you die.

With these philosophical preliminaries out of the
way, let's get down to the practical steps to take

regard as acceptable losses? How many close fflends planning your defense. A typical infantry attack af

Your goal as a survivalist must be defense withozer
casualties (on your side, at least).

fixed position (such as a machine gun nest) cansibt
the attackers dividing into two or more groups (see

The second point where your methods will have to figure 32). One group creeps forward while the st

differ from standard military practice is in theh&n of
command." Survivalists tend to be very independent,

the attackers fire heavily into your position. Thegn't
really intend to shoot you at this point, but agéng to

|
*

FIGURE 32: Classic assault of an isolated mili@uypost. One
attacking group forces the defenders to keep trezids down while a
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second group attacks from very short range.



force you to keep your head down. (That way thegse crawl up the ravine and get near your house without
in the grass can crawl up close without gettingt $bo being seen. Even discontinuous areas of concealment
their trouble.) When the advance party reaches goocmay link up in unexpected ways at dusk and aftek.da
cover near your position, they start shooting ardpk (At sunset or sunrise, an attacker might cross pano
you pinned down while the rest of the attackersaade. area by staying directly in front of the sun. Ivery hard

In this manner, the whole attacking band can crayhit to see a figure in the shadows when you have t& loo
up to your door. Then, while several attackers kgmp right at the sun in order to do so.)

busy by shooting at you, the rest suddenly rush you Once you have identified the natural corridors
very brief and very fatal close-quarters fight dols. approaching your position, you can begin to planryo
That's the approach you have to be able to frestrat defense. Your planning should concentrate on figdin
The first thing to do is to go out to the actualesi ways to block the approach corridors and ways ® us
you plan to defend and take a good look at it. Walk  the corridors as traps.

around and be sure to get a worm's eye view dhall To seal off corridors, three methods can be used.
angles. Locate every possible area of concealrfimita The first is to remove the cover that allows therap to
large-scale topographic map and plot out everyufeat approach unseen. You might cut down a few trees or
that could hide a prone person. Systematically éxam open up a thicket here and there. You might have to
every patch of trees, every bush, each rise anthdipe replace a board fence with one made of chain link o
ground. Check ditches, road banks, buildings, hay-barbed wire. Deep shadows can be dispelled by
stacks, deeply furrowed fields, flower beds, and eliminating the object that casts them or by ligbtihe
anything else which might hide attackers from your area artificially. Maybe the dark side of the baould
view. Plot all such areas on your map. Then go laack  use a coat of light paint. Most people won't wamt t
double-check the areas which seem to offer no @ce bulldoze a no-man's land around their homesteauats, b
ment. Look at them through the sights of your nfleile anyone can remove some of the unessential cover.

tying flat on the ground. Sometimes very slight rdies The second way to close a corridor is to obstruct i
in elevation can create areas of "dead ground" evher with a barrier. That ravine | mentioned earlier htig
attackers will be invisible from your position. better serve the ranch as a pond. A wild rose #tick

cactus patch can be planted across a line of agprda

Now it is time to plot the position of all obstaglds  barbed-wire or chain-link fence forms a very effest
there anything out there which restricts the moveie  parrier. Even though such obstacles can be defeated
of someone who is trying to sneak up on you? Aeee¢h  you can arrange things so attackers must expose
any steep hills, cliffs, deep ravines, bramble pes¢  themselves or set off an alarm to do so. A fewsroll
rose hedges, large streams, or overgrown thicks?  barbed wire strung concertina-fashion can be set up
these obstacles on the map along with the areas (quickly at critical points. Concertina-wire barseare
concealment. (Use two different colors.) cheap and very formidable when properly arranged.

Draw a circle on your map, centered on your While you are setting up barriers, you might give
defensive position, with a radius of 1,500 yardkisT some thought to blocking the driveway or road that
represents the absolute maximum distance at which leads to your property. That way no one can come
skilled sniper is likely to be a serious threata®r speeding up and penetrate your defenses by surprise
another circle (with the same center), represertiieg The Cableguard barrier gate, an inexpensive stglkec
maximum range of your rifles (450 or 1,000 yards fo  barrier which can be installed between two modérate
light and heavy assault rifles, respectively). Takgood, large trees in about an hour, may be of use toiydhis
long look at the map and ask yourself two questionssituation® This cable forms a padlocked gate which you

First, is there anywhere within the 1,500-yard leirc can open at any time, but which is extremely difi¢o
where someone might be able to shoot at you, but yoforce or defeat.

wouldn't be able to shoot back? If there is, yoli méed The third way to close an approach corridor is
to think about a contingency plan to deal with thissimply to bring it into your field of fire. With maern
problem. The solution might be as simple as buging rifles it is not necessary to stand on top of ajeabin
or two long-range rifles. At the very least, yollwiant  order to defend it. After looking at your map of
to keep an eye on these possible sniper locatidnie W approach corridors, you might discover that thet bes
trouble is brewing. way to protect your house will be to conduct théedse
The second question concerns how the areas from a different part of the property. It might better
concealment and 1he obstacles around your position to establish a stronghold on the hill behind theidm
combine to create corridors through which attackerfor instance. You should especially consider the
will be channeled as they approach you. Perhaps possibility of spreading your defenders aroundwo or
narrow ravine crosses your property. Attackersa@oul  three locations. Three fortified positions with ity
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supporting fields of fire can be extremely difficub
assault.

As for setting a trap, once you have identified the
approach corridors, your trap is half set alreadlge
trick is to conceal the fact that a particular @wr has
been brought under your field of fire. Returningcen
more to the imaginary ravine which crosses your
property, you might decide not to obstruct it, hat
leave it as an inviting line of approach. The tcamsists
of setting up a well-hidden outpost from which your
defenders can fire down the length of the ravihgour
defenders hold their fire until the attackers haxewled
well up the ravine, very few of the interlopersiveiscape.
The battle will be very brief and very one-sidedafs
the way you want it.

ammunition on every tree and bush in the neighbor-
hood.

If you will be shooting from an unconcealed
position (such as a house), head cover and loophdle
be vital to your success. Trying to shoot through a
window or door is suicidal, in spite of the cousHe
examples of it seen on television. A wall of sarmgiba
arranged to allow you to fire without exposing more
than a tiny amount of your face is the only prudent
course. Even better is to make more loopholes jloan
need, and then avoid the really conspicuous ones. L
the attackers waste their ammunition and attention
fake targets. While they are plinking away at theious
loopholes, you can be firing back from unobvioug®n
To see how well-concealed these loopholes reakly ar

When you are arranging your defenses, rememberyou will have to view them from the enemy's positio

that cover from sight is worth more than cover from
bullets. (If the bad guys can't see you, they cardiot at
you.) You will be safe, and they will be wag

TABLE 15
Safe Thicknesses for Bulletproof Barriers

Reprinted from F.S.P.B. Pamphlet No. 4, 1939, page 19, Amendment |
(December, 1940) by permission of the Controller of H.M. Stationery Office.

NowsaL Firen
DLFENCTS.
Safe thickness in
inchex at 100 yds.
against () S.AA,
> up o 7,92 o,
{burstsof Srounds
L.A. fite or single

shots A.P):
{b) bomb splinters

th (2)

DEFENCE AGATNST
A Tx. Wrapons.
Safe thickness in
inches at 100 yds.
against light
ATk, weapuns
w 10 mm.

MATERIAL RLMARKS.

Rl (4)

I. Brickwork in lime (R bl Good gnalny brick
mortar
2 Brick rubble con- N
fined between
| in. boards
¥ Chalk loose, as in 24 ! Consolidation  de-
new parapets l Lreases  protec-
| tion.
4. Clay lovse as in 6 | Much depends on
new parapets ! type of clay.
Good factor of
safety is allowed
here.
S. Coal (hard), con- 13

fined between )

boards
6. Coal (kitchen), j 18
ditto
. Concrete,
forced
8. Earth or loam as 36 0
in parapets
9. Road metal, i1 in.
to 2in, between
1 in. boards
10. Sand between 2
1 in. boards
11. Sand, loose 24 48

Unsatisfactory
owing to pubver-
izing eflect of
bullets.

N~

rein- 6 s

Proteciion given by
coarse sea sand
is  considerably

greater.
2. Sandbags filled
with—
Brick rubble 20
Chalk 20 Thicknesses are the
Clay 30 lowest multiples
Earth 30 60 of sandbag di-
Road metal ... 10 mensions to give
Shingle up to 20 30 the required pro-
Lin. tection.
Sand 20 40 L
13. Shingle or broken 9
stones between
1 in. boards
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well in advance of the fight. Remember that what is
hidden at one time of the day may be very plaiother
times.

A word of caution: Be sure that your "bulletproof
barriers are truly capable of stopping bullets.tHéy
won't do the job, they are worse than useless simeg
show the attackers exactly where you are and digmt
a good target to concentrate on. Barricades intbride
be bulletproof can easily be tested. (See tabléod fhe
suggested bullet-stopping thickness of common rampa
materials.)

Although it hampers your style a little, there is a
fairly secure way to shoot at attackers from witlain
house. Since your goal is zero casualties, you fimay
this useful. The technique involves using sandbiags
build a small fort, complete with loopholes, setclba
about eight feet from the exterior wall of the hesee
figures 33 and 34). You keep the interior of theid®as
dark as possible and fire at the attackers frorhiwithis
bulletproof nest. In this way you can shoot throuagior
and window openings (and through specially cut
loopholes in the external walls), but the attackean't
see the loophole you are firing from. The probapili
that one of their bullets will find the loophole your
hidden internal fort is very low. The trade offtlet your
view (and field of fire) is restricted by this tetfue, but
defenders occupying several mutually supporting
positions can sacrifice a little flexibility for eatly
increased security. As long as somebody can keayan
on each approach corridor, the defense will bet.figh

Defense of Moving Vehicles

One especially difficult tactical problem is the
defense of one or more moving vehicles. A family is
extremely vulnerable to armed attack when driving
along in a car.

If you are traveling in only one car (as a single
family group), your main defensive effort should
concentrate on avoiding any possibility of troulttea



Loophole behind vine.

Tiles lifted on roof. Dark patches are pathbn
roof as dummy loopholes.

Loophole under shadow of porch.

Loophole at ground level behind bush.

Loophole under the eaves. Dummiesulsh be
painted all along under the gutter.

moo wW>

FIGURE 33: Technique of fortifying a house. Diagrashows
methods of hiding loopholes to avoid the necedsitfiring through
windows. (From Combat in Fortified and Built-up Ase United
Slates Army Field Manual Number 31-50. 10 March4l6

riot situation or other large-scale disturbancey yall
be safest leaving the area just after dawn. Mosplee
are asleep at that time or have been driven indootke
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FIGURE 34: Shooting from internal forts. This teijue makes it
very difficult for attackers to achieve a hit. (Aled from S. J.
Cuthbert, We Shall Fight in the Streets. Paladies®r PO Box 1307,
Boulder, Colorado 80306, 1965.)

right window should be up to protect the childréuog
the remaining windows should be open at least two o
three inches. The object is to stick the muzzléhefrifle

cold, and yet there is enough light for you to see out either back window and make a lot of noise,

barricades and rioters in time to avoid them.

If the police or National Guard are trying to subdu

panicking the mob of rioters long enough for thevelr
to break off contact and speed away. Note thatiftee

disturbance in your area, be sure to time your dawnis used as a psychological weapon. It is completely

escape to be after the official curfew period. @thge
you could be

risking your life. Jittery National

irresponsible to shoot into milling crowds wherisitso
easy to break them up with the sound of the sHotzea

Guardsmen can be far more dangerous than riotersBe sure that the driver is equipped with excelleat

Also, if you will have to pass a police or Natioalard
roadblock, don't do it in a car bristling with weas.
You'll wind up in jail at the best, and if you smeeat the
wrong moment you could get shot.

If you know from listening to the radio or telewsi
that there are no official roadblocks in the athe,need
for weapons in the car may outweigh the potentail p
of being caught with them by the authorities. If so
good arrangement for a single-family vehicle wolbéd
to arm the driver with a pistol and place the afeifdon

protection. It's needed—the driver's ears couldldss
than two feet from the rifle's muzzle when you ghoo

If your retreat group is larger than a single famil
you can take more sophisticated precautions. Modern
techniques of mobile reconnaissance on the batldefi
apply fairly well to a convoy of retreaters. Thesiza
requirement is that the group use at least throiehes.

In this method, the first vehicle contains onelskil
driver acting as a scout. The scout probes ahedteof
convoy, ranging about 200 yards in front of theosec

the passenger side of the front seat. The seconll ad car and locating obstacles, ambushes, or otherrdgza

should be alone in the back seat, armed with a-high that might otherwise entrap the entire party.

firepower weapon such as an assault rifle. Thetfron
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It is
important to realize that the job of scout showtl n



necessarily be hazardous; the escape route can battacked. In this case the second car can reversses
planned and studied ahead of time to eliminate or and come to the rescue.

circumvent potential problem areas. The
approaches blind corners with caution and waitsttier
second car to draw near if anything looks suspgiou

scout

In very hilly country or in built-up urban locatien
where turns in the road put the scout out of safhthe
second car, the convoy should proceed "inch-worm®

The second car in the convoy carries a heavily fashion. The scout drives forward to the next bienthe
armed team whose duty is to counter-ambush anyontroad and then stops. If all is clear, the scounhdi the

who attacks the first car, giving the scout an oppoty

second car to follow. The third car maintains ibsifion

to escape. The team in the second car should bedarm just within sight of the second car. In this manrtee

with heavy assault rifles and skilled in long-dista
marksmanship.
members of this team keep the scout under observati
with powerful field glasses at all times.

People waiting in hiding to surprise a vehicle tend
to concentrate on the first car that comes intavvéand
overlook a following vehicle until too late. The ment
that the scout gets into trouble, the riders in sheond
car open fire, pouring bullets into every spot tbatild
possibly conceal attackers. The attackers, stunhat
their ambush has suddenly turned into a pitchetdebat
dive for cover, and in the confusion the scout bhas
chance to execute a bootlegger turn and get way.

scout proceeds one curve at a time, immediatelkduhc

It would be best to have severalup by the team in the second car. The third ponibtine

convoy remains one curve farther back, where it gl
out of the line of fire if trouble develops.

In an emergency when time is running out (the
fallout is coming), an alternative to the "inch-wor
technique is to proceed through "blind" areas a& th
highest safe speed of the slowest car in the cgnvoy
widening the intervals between cars so that no rtieae
one is likely to be attacked before the othersizeait.
This is a risky approach, but if the alternativeegpially
risky you have nothing to lose.

It is essential in this kind of convoy to have teno

Following another 100 yards behind the second carthree methods of fool-proof communication between

is the third portion of the convoy. This could bsiagle
car, or several cars, trucks, or buses. These lae t
vehicles you are trying to protect. The theoryhiattany
ambush will be sprung by the first two cars, préwven
the non-combatants from driving into a trap. Sonfie o
the riders in the third section should be armedhwit
assault rifles and shotguns in case someone plaasla
ambush for you, a trap in which the first two care
allowed to pass but the third section of the conigoy

Commentary

vehicles. CB radios will do for a start, but bearnind
that attackers may have them, too. A system of
headlight-taillight signals and a system based on-g
shots should also be instituted. In addition, eveay
should have maps of main and alternative routetheo
refuge in case of separation. Be sure, howevet,thea
maps are drawn in such a way that they won't guide
unwanted strangers to your location if they fatbithe
wrong hands.

Remember that although you may not be a profes-before putting your plans to the test. But dontt ipoff.

sional military officer, you can still plan and canout a
successful defense of your refuge. You can conatntr
your efforts on a single location, and with a dituck
you will be able to spend months or years in pratiam

Notes

The weapons and ammunition you need are increasing
rapidly in price, and the future may hold shortages
restrictive legislation which could fatally hampgour
efforts if you wait too long. Prepare now.

1 Many of the accessories discussed in this sectimawilable from your local gun shop or
Army surplus outlet. A selection of accessorieal$® available from Sherwood Distributors,
Inc., 18714 Parthenia Street, Northridge, Califo81&824 or from the Ruvel Company, 3037
N. Clark Street, Chicago, Illinois 60657. Write fifet their catalogs.

2. Leatherwood Brothers (Route 1, PO Box 111, Stephenvilexas 76401) issues a catalog of

special range-finding military rifle scopes.

3. The King-Tappan combat sight and the King speeetygafre available from King's Gun

Works, 1837 Glenoaks Boulevard, Glendale, Califo@1ia01.

4. Cooper's Institute is located at the Gunsite Ranahld@n, Arizona 86336. Don't overlook
his excellent articles in the Personal SurvivatéreBill Pier and Mel Tappan, eds., PO Box

598, Rogue River, Oregon 97537.

5. The catalog is available from Paladin Press, PO, Boulder, Colorado 80306.
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6.For information regarding the Cableguard barrieegatite Cableguard Systems, Inc.,
42 Alco Place, Baltimore, Maryland 21227.

7.0ne resource you should not overlook in planningryefense is the discussion of the
Rhodesian guerilla war provided in numbers 1 antiEilbPier and Mel Tappan's Personal
Survival Letter. The kind of attack that white Rheida farmers have learned to frustrate is
similar to the situation survivalists envision: é@mtation of an isolated family by superior
numbers of well-armed soldiers. As an example efftihmers' resourcefulness, it is common
for them to set a switch which turns on lights &raend of the house. During a surprise night
attack, fire can be drawn away from the familyddiew seconds—Ilong enough for defenders
to grab their weapons and take cover. It's a sirapteeffective diversion.

8 For those unfamiliar with the maneuver, see S. [holecuting the Bootlegger Turn (Mason,
Michigan: Loompanics, 1977).
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3
Wake Me When It's Over

IMAGINE THAT THE NUCLEAR WAR you have tion of alcoholic beverages is one such exampleingu
prepared for is actually taking place. There hagerb  hurricane Camille, the CD "security team" for agkar
serious threats and counter-threats. A hot wargusin public shelter discovered a room full of alcoholigho

tactical nuclear weapons is taking place in Eurdfiai had somehow sneaked out into the storm and looted a

have left your city home and arrived at your refulge liquor store. When discovered, they were quietlyldr

the company of several other families, you are gmiag ing themselves into a stupor. Righteously, the scu

to dig in and wait it out. Then the bombs starfab. team confiscated the booze and destroyed it. Within

You're on your own. few hours, they had a growing number of winos with
What do you do now? alcohol withdrawal convulsions and delirium tremens
This simple question is probably the least disadisse and no medical help.

and the most crucial question in retreat plann@gce Fortunately, private disaster preparedness is a

you get your ten or twenty or fifty people into you remedy for such official myopia. You can prepareath

fallout shelter—what do you do then? How do youpkee of time and provide better food, better accommoda-

their spirits up? How do you organize them to de th tions, and better leadership than the official &nslcan

work that needs to be done? How do you keep therroffer. This chapter is a guide for the shelter &raghich

from panicking? From losing hope? tells how to manage a group of people to give thieen
This is the problem which the Civil Defense people best chance of survival. | have also included aerta

refer to as shelter management. They have spent mucsuggestions about equipment and supplies, where

time and effort on this subject, and the Sheltenadge- appropriate.

ment Textbook is one of the most useful publication

the whole preparedness fiélddne of the only useful  Leadership

publications, in fact. One of the sad things that modern psychology has
That doesn't mean that the official approach to taught us is that a natural leader is someone whalli

shelter management is not flawed, however. Thelpeop has a deep voice, and is strongly prejudiced. ©ftinee,

who laid down the rules for shelter living were ait the prejudice is the most important quality. Having

touch with reality on many points. In official stess, made up his mind beforehand about nearly everything

for instance, the shelter manager or the manadeps- the natural leader is ready with a course of actibile

ties are required to go around among the sheltenre@s everybody else is still trying to figure out whatet

confiscate all food, drugs, alcohol, and firearidew | problem is. The natural leader always has a plath an

admit that in certain parts of the civilized eastiynight always acts confident. Of course, he is also wnogt

be able to get away with that, but any fool whedtit in of the time.

El Paso, Texas or Great Falls, Montana is goingeto Your retreat group will need leadership. In some

shot for his trouble. (Every time | read those rnst situations, a confident leader, even if wrong, witin-

tions | mentally picture some pompous official iICB tribute more to your survival potential than anyhest

armband trying to confiscate Mel Tappan's fortyesev  factor. Such a leader will inspire people to wargdther

gun "basic no-frills" survival arsenal.) and to look forward with some assurance to a hdpefu
The short-sightedness of rules like these has occafuture. This is absolutely necessary. If your gralges
sionally shown up in real-life emergencies. Thefisoa- not have a natural leader, you can fall back orr pon
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resources and perform the same function even heyter The first of these is to rapidly organize the group

imitating the behavior of the natural leader wislésti- members into "teams" responsible for various \itiak-
tuting rational plans in place of blustery postgrihe tions in the shelter. The size and composition tef t
principles of leadership are as follows: teams will depend on the size of your total group.

1. Assume command rapidly. Like the natural leader, (Cl€arly, there will be little point in assigningeam
you must begin to organize your group members angleader” titles to the members of a group composked o

direct them before they get their bearings. only four people.) Large groups, on the other hanay

2. Demonstrate authority. That is the official jargion ~ fequire extensive organization.
"act like a leader." Take charge, display the faett In general, you will need to assign teams to mieet t
you know what you are doing. Act confident and following needs. First, you will need a radiolodica
well-organized. defense team to begin immediate work monitoringryou

3. Delegate authority. The leader's responsibiliytds ~ fallout meters and watching for the first grainsfafi-
oversee all aspects of life within the retreat grou OUt- You will need a security team, too, as wellaas
during the crisis, but it is a mistake to get bafge medical team, a communlcatlolns team, a food-and-
down in every petty detail. Delegate. Don't letakit Water team, a safety team (for fire prevention aad-

tasks be left undone because you personally cannotrol), @ ventilation team, a sanitation team, aedhpps
perform them. even a few other special groups, depending on your

. . situation. Assign your people to these teams rgmab
4. Refrain from personal overinvolvement. That means direct them to begin their duties at once. Later ymu

don't play favorites in the retreat—not if you waat

) can sort out individual skills and change assigrsém
remain the leader.

make the best use of everybody's abilities. Att,fitlse

5. Establish a priority of action. First things firdtlake emphasis should be on speed, not efficiency.
a list of the things that need to be done and aecid The second task is to obtain information from your
which are the most important. The list will helpuyo teams which will allow you to clearly define yoltus-
resolve conflicts in your own mind and will preceud tion. How much food and water do you have? What
differences of opinion among your shelterees. problems can your medical team foresee? What news
Remember, you don't have to be right. But you do from communications? Will ventilation be adequate?
have to be ready to answer when someone asksWhat fire hazards are there? Has any fallout adrive
"What next?" and if so, how rapidly is the external radiatiorzdval

6. Provide an example of behavior. Make a strict point Puilding up? Does the security team report any sign
of following your own rules and of living exactlike ~ Strangers near the property who might be inclined t
the people you are trying to lead. Be energetipeho force their way in with you? You should build asreo

ful, helpful, and your followers will respond inrid. plete a picture as possible of the expected duratio
your stay in the shelter as well as an appreciaiforour

capabilities and the hazards which the sheltelf itsay
'represent. From this assessment of your situation,
' can begin to set up an actual survival plan.

The next step is to develop your rules for shelter
living and to set up a detailed daily schedule. Tiles
and schedule will give the members of your group a
framework within which to live as a substitute fie
way of life they have left behind. The rules wiklp

8. Recognize the need for compromise. Even under theprevent conflicts and problems, while the scheduile
best circumstances there will be situations wher@ t  allow everyone to settle into a predictable pattdime
legitimate but opposing needs will have to be recon importance of this step must not be underestimated.
ciled. Be ready with a compromise, or be ready to The fourth step is really the most crucial parthef
firmly back one side. Don't let a general debate ge whole effort. Managing for survival is really dited at

7. Recognize the changing needs of the group. At first
the people in your group will need to be reassured
guided, organized, and generally cared for. Later
they will be able to function well on their own, dan
you will be faced with the task of keeping them wcc
pied. Even later, your primary function may be to
encourage them to be patient and not leave théeshel
too soon.

started. You won't have the time to spare. maintaining the group's morale and preventing
members from getting bored, morose, depressed, and
Management Objectives defeated. The Golden Rule of shelter management is

Once you know how to act like a leader, you will keep them occupied. We will return to this primary
need to have a clear idea of the goals you aragrio theme again and again in this chapter.
accomplish. Obviously, the survival of the groupthe
main goal, but there are several lesser objectivsh
will contribute substantially to your survival.
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The Shelter Schedule

The following is a sample shelter schedule which
you may adopt. | have annotated it to briefly ekpthe
use of some of the time periods. Most are eithér se
explanatory or are covered in detail later in thepter.

7:00 AM  Reveille (rise, clear away bedding, dress
etc.)

7:30 AM  Prepare breakfast.
8:00 AM Serve and eat breakfast (water ration).
8:30 AM Clean up after breakfast.

9:00 AM Sick call (a general medical inspection and
discussion of medical topics, if necessary).

9:30 AM Leader's option of continuing sick call or
starting training sessions, recreation time,
group meeting, etc.

10:00 AM  Snack time (water ration).
10:30 AM  Training session (entire group).

11:00 AM  Training session (special groups, idaig
school for the children).

11:30 AM Free time for quiet activities (nap time,
etc.).

12:00 PM  Prepare lunch.
12.30 PM Serve and eat lunch (water ration).
1:00 PM Clean up after lunch.

1:30 PM Information and training session, nap time
for small children.

2:00 PM Information and training session, school
for the children.

2:30 PM Emergency drills (finding emergency exits
while blindfolded, fighting mock fires,
etc.).

3:00 PM Snack time (water ration).

3:30 PM Recreation (free time).

4:00 PM Recreation (free time).

4:30 PM Recreation (quiet activities, nap time).
5:00 PM Prepare dinner.

5:30 PM Serve and eat dinner (water ration).
6:00 PM Clean up after dinner.

6:30 PM Official daily briefing (team leaders repor
to the group; discuss and make group
decisions).

7:00 PM Training session.
7:30 PM Planned recreation (group singing, etc.)

8:00 PM Planned recreation (radio, television view-
ing, etc.).

8:30 PM Free time for quiet activities (some people
will want to turn in early).

9:00 PM  Free time for quiet activities.
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9:30 PM  Snack time (water ration).

10:00 PM  Free time for quiet activities.

10:30 PM Prepare for sleep.

11:00 PM Lights out.

11:00 PM to 1:00 AM  First night watch.
1:00 AM to 3:00 AM Second night watch.
3:00 AM to 5:00 AM Third night watch.
5:00 AM to 7:00 AM Fourth night watch.

This schedule is a loose framework which you can
alter to suit your needs. For example, first ancoed,
and third and fourth night watches might be comthine
You or the group can decide to change the scheatule
any time, but don't change it too often or you Jdle
the reassuring psychological sense of routine.

Shelter Rules

The retreat leader must deal very early with rule-
making. The shelter living situation will be noved
everyone, and at least a few carefully designeeksrulill
be necessary to insure the survival of the grolnat Ts
the key. Any rule, any decision about a rule, angt a
disciplinary action must be clearly in line withetlsurvi-
val goal, or your group will rebel.

You will need rules for several functions. First is
entering and leaving the refuge. Your group should
know, in very clear terms, exactly who can ented an
what they can bring with them (preferably, well ad-
vance of the crisis). If the basic family unit cérpnts
and children belongs in the retreat group, whatuabo
Aunt Mary and Uncle Bill, who were visiting with e¢h
family? How about pets? How about strangers? You
must know clearly where you will draw the line. You
can't save everybody. Leaving the refuge is equedly-
blesome. Your rules must cover who, when, and for
what reason a person may leave the shelter orrtiye p
erty, if only to impress on children (and some &jul
that it is dangerous to go outside.

Then there are the rules which cover day-to-day
living within the shelter. There must be clearlyfided
limits on how much food and water each person is
entitled to in a day, as well as rules against girgy
supplies. People under stress frequently show it by
snacking. In that direction lies a band of fat eaters
with no food left in the stockpile. There must hdes
covering who will dispense medicine (to prevent teas
and rules covering the time and duration of quiirh,
when people may expect to sleep undisturbed.

Finally, there are special rules. You will have to
decide for yourself what you think of smoking, dlog
drugs, sex, gambling, and fighting. These decisiwilis
depend on your circumstances. Just remember, the ca
dinal rule is to prohibit anything that reduces the



High-range Civil Defense fallout meter availablenfr&urvival, Inc., 16809 S. Central Ave.,
Carson, CA 90746. Write first for a catalog.

Individual radiation dosimeter and charger. This-filee device gives a direct reading of persondiation
exposure. (Photograph courtesy of Nuclear Assagikte., 100 Voice Road, Carle Place, New York #1561
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group's chances of survival or the length of tirhe t
group will be able to survive without outside alizbn't
fall into the trap of proscribing activities jusedause
they "aren't nice." There is more than enough at th
advice in the official books.

While you are working up your list of rules, bear i
mind that restrictions will be better received duyleave
a few for people to set for themselves. The detsatitn
of quiet hours could readily be made by group mesbe
for example. As long as you have a definite eighirh
period in which people can sleep, it doesn't reagtter
when it is. Let your group decide for itself. Thigkes
the whole issue of rule-making less arbitrary.

Radiological Defense

Detecting, measuring, and keeping track of fallout
radiation levels is a vital activity for a retregroup for
three reasons. First, you will need to know exaeatho
has been exposed to exactly how much radiatiors Thi
will allow you to choose the right people to sendsale
on brief but important errands (such as gettingdhe
opener out of the car). Second, taking definitéoacto
measure and record radiation dosages will reagsune
group that you really are doing everything you ¢an
keep them safe, and will dispel members' inevitédde
that they are dying of invisible radiation. Thittde time
the group will spend in taking measurements andueal
lating cumulative doses will be time that you wilbt
have to find ways to fill.

There are several approaches to acquiring radiatiol
detection equipment, some very expensive and other
extremely economical. On the expensive side are th
sensitive survey meters sold for use in health iphys
applications. These meters are much too sensitve f
most civil defense work, but they can be usefudéaon-
taminating people and equipment. A sensitive surve)
meter (detecting 0 to 0.5, 0 to 5.0, and 0 to Slro@nt-
gens per hour) will help you get the last vestiféalout
out of your hair and out from under your fingersail
You can buy such meters, intended for the measureme
of gamma and beta radiation, for prices ranging
between 250 and 400 dollars, depending on youcsour

For nuclear war radiation dose rate measurements,

however, you will need a meter that will measumdiaa
tion levels greatly in excess of those indicatedvab
Official civil defense fallout meters give readirigsthe 0
to 0.5, 0 to 5.0, 0 to 50 and 0 to 500 roentgenhoeir
range, more than 1,000 times higher than a healys-p
ics instrument can manage. Unfortunately, theseuns
ments are not routinely manufactured any moreolf y
want one, you will have to buy it on the surplusrkea
or you will have to build one yourself.

At the time this book was written, Survival Inc.
was offering surplus civil defense CD V-710 survey
meters for a very reasonable price. | recentlylmsed

and tested seven of these meters and found thda io
operating order. They responded well to a cobalt-60
gamma source and unguestionably represent oneeof th
best bargains in the whole field of survivalism.eyhun

for 400 hours on two D-cells and a Mallory M-21532
battery (available at Radio Shack).

An alternative to buying the meter as surplus is to
build it yourself. This is easier than you thinkce€son
Kearny of the Oak Ridge National Laboratory regentl
completed a set of step-by-step instructions on how
assemble an accurate and dependable fallout nretar f
materials normally found around the hod@senfortu-
nately, his budget allowed him to print only 10(ies
of the plans, all of which went into files or libias. (See
Appendices in the back of this book for detailestrinc-
tions of Kearny's meter.)

Dosimeters are another kind of radiation measur-
ing device, used for automatically recording théalto
radiation exposure received by a particular person.
dosimeter is a pen-like device which clips to ydedt
and is worn all the time. At any moment you canlipnc
it, look into the end of the device, telescope i@shand
read your personal total exposure on a tiny inferna
scale. A dosimeter needs recharging about onceek,we
for which you must buy a special recharger. The
recharger costs about 60 dollars; each dosimetar al
runs about 60 dollars. For gamma radiation, gedctlir
reading dosimeters in the 0 to 200 R or 0 to 60arige.

I recommend that a well-equipped retreat group
have a high-range civil defense survey meter atvérg
least. The ultrasensitive health physics surveyersedre
second in priority, and although useful, are naees
tial. A full set of dosimeters will be reassuring your
group, but again, they are not essential. Be sureuy
extra batteries for the meters and dosimeter charge
store them in the refrigerator.

You may be able to find sources for radiation detec
tion equipment just by looking in the yellow pagéfs.
not, try writing to the following companies:

Edmund Scientific Company
1875 Edscorp Building
Barrington, New Jersey 08007
(Surplus CD low-range meter)

Nuclear Associates, Inc.

100 Voice Road

Carle Place, New York 11514
(Survey meters, dosimeters)

Applied Health Physics

PO Box 197

Bethel Park, Pennsylvania 15102
(Survey meters)
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Eberline Instrument Company
PO Box 2018

Santa Fe, New Mexico 87501
(Survey meters)

Dosimeter Corporation of America
6106 Interstate Circle

Cincinnati, Ohio 45242
(Dosimeters)

Detection Procedure
The first duty of the radiological defense teaml wil
be to detect the arrival of fallout particles. Teasiest
way is to place a white plate or a sheet of papéside
on the ground and check it every few minutes. Wihen
fallout arrives, it will appear as a sprinkling griit on the
paper or plate. At night, you will be able to ske grains
descending like snow through the beam of a flakhlig
Although radiation is invisible, the fallout grairere
not.
Until the

the fallout does arrive, radiological

defense team can be kept occupied with tasks that

improve the shielding around the shelter. Pilingdsa
bags against exterior walls is an example of swutiv-a
ity. The team should collect hoses, brooms, andétgc
of water to store outside the shelter entrances Till
speed up the decontamination of the premises |Hter.
possible, the team should plow the land within &€t

of the main building and parking area, leaving deep
furrows. This will greatly cut down the radiatioxp®-
sure of persons in the center of the plowed arfemw
the furrows in circles around the building like the
grooves in a record, not radially like the spokdsao
wheel.)

A professional decontamination team at work. Although
workers are taking elaborate pains to see that no radioactive
material touches them, the fundamental activity is no more
complex than scrubbing the floor. (Photograph courtesy of
Nuclear Associates, Inc., 100 Voice Road, Carle Place, New
York 11514.)

The third duty of the radiological team is to keep
careful and accurate records of the radiation lewet
side the shelter. For one to several hours afterfitht
fallout arrives, the readings will continue to ridaut
soon they will peak and begin to drop. At any time
following this maximum level, you can use the doste
measurement and the estimated time since the éamplos

The second duty of the radiological defense team istg calculate how long you will have to stay in gelter.
to decontaminate incoming group members who arrive (This, obviously, is a vital piece of informatiofthe

after the fallout. Imagine that the people to beate

taminated have had a few ounces of ground peppe

thrown at them, and that your job is to get it tféir
clothes and out of their hair without breathing The

best arrangement is to have the contaminated peopl

technique is described fully in Appendix E.)

If food and water thought to be contaminated is
brought into the shelter, the radiological teamudtho
examine and decontaminate it as soon as possible.

Radioactive fallout must not be eaten. Although |

shower and shampoo several times; then check thergtressed in chapter 2 that the long-term radiofsso

over closely with a sensitive survey meter. Payipaar
attention to all hairy areas and folds of skin.

If shower facilities and survey meters are not lavai
ble, you can make do by thoroughly brushing the hai
and carefully dusting off the person's clothes. 'Don
forget the shoes, which are likely to be heavilytemi-
nated. Tell group members to report any itchinguad
the ears, neck, armpits, or ankles—fallout can retite
clothing and lodge against the body. Itching magi-in
cate the first stages of beta burns, and the effeatea

which will eventually work their way into our bodiare

not a very great cause for individual concern, actu
fallout grains are another matter entirely. Dorett e
fallout contaminated leafy vegetables. If you have
nothing else to eat, wash the leaves carefully. firbe
same goes for apples and other fruits. Some velgetab
products such as apples, oranges and potatoes form
their own "containers" and can be decontaminated by
washing or peeling. Other foods, like unwrappedatire

or unwrapped fresh meat, can be best decontaminated

should be carefully washed at once. (See Appendix Epy carefully cutting off the outer layers and savimly

for additional information about beta burns.)
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will be still other kinds of food that can not bredted at
all, such as individual slices of bread. These khbe
disposed of outside.

Food in sealed containers (cans, jars, bottles, or

plastic bags) is edible as long as no fallout getghe
food itself. The exposure of the food to the radmt
alone does not affect the edibility of the food.a
grocery store foods on your shelves right now Haeen
sterilized by radiation as a routine commercialcpss.)
You can decontaminate the food by washing the deitsi
of the container or by wiping it carefully with ayd
cloth.

The meat from cattle which have received a lethal
dose of radiation may be used for human consumption
but only if the slaughtering is performed withire tfirst
week following exposure and the animals have
eaten any fallout. After that, the animals becormaetd-
remic, and their flesh constitutes a source of fpod
soning. They literally rot on the hoof and becomedi-
ble while still alive. If the animals have eatelidfat you
will run a risk of receiving a dose of radioactisesium
from their flesh. This should be avoided if possjlddut
remember that it is far less harmful than outrigfiarva-
tion if that is the choice.

Water brought in from local streams or ponds
should be purified as described in chapter 5 knjrsitig
and running it through an activated carbon filter t
remove radioactive chemicals. A standard home water
softener will also remove most of these chemicBs.
sure to add a few drops of iodine to each gallokilto
germs and to help prevent radioiodine uptake by the
thyroid gland.

The final and most important duty of the radiolog-
ical team will be to determine when it is safe @ ¢
outside. As a general rule, a person can withstgnth
6 R of radiation per day in a nuclear war conteihw
out serious ill effects. By the time the outsiddiation
dose rate has fallen to 2 R per hour, it will befgirbe
safe to go outside. At this level, a person who hats
been exposed to too much radiation previously can
afford to stay outside for up to three hours pey. de
the dose rate continues to decrease, the periodatof
side activity can be made proportionately long&eg
table 20 in appendix F.)

not

Sanitation

As 1 remarked in chapter |, we tend to take proper
sanitation for granted. Virtually every buildingyaof us
has ever seen has contained a flush toilet. Weidems
ourselves victims of governmental neglect when vee a
confronted by such an outrage as a pit toilet in a
national park.

Like it or not, the success or failure of your eetr
group could well depend on the strength of youitaan
resources. Poor sanitary facilities can quicklydoce

disease and demoralization. If you haven't readysi-
ered the toilet question, a big part of your sumliv
planning has been left undone.

Official fallout shelters are provided with garbage
cans or metal drums with toilet seats to serve as-c
modes. Once again, you can do better. Portabld flus
toilets can be purchased for reasonable pricesanym
department stores. Powerful deodorizing chemica¢s a
also available. Even if you decide not to buy éetpiyou
should get the chemicals.

The official suggestion is to have one commode for
every fifty people under optimal circumstances, but
suggest that you provide two or three times thabhyma
toilets—you might develop a group diarrhea or nause
problem. The toilets should be partitioned off freight
and sound nearthe point wheretheventilation aivdea
the shelter and as far from the food preparati@a as
possible. You can isolate each individual toiletgooup
them into men's and women's facilities. If yourgras
very informal, you can have "unisex" restrooms, but
don't recommend it except within family groups.
Remember that your purpose is to promote a sense of
routine, and radical departures from the patteris o
day-to-day living will not help.

The Pa-A-Potti. A flushing portable toilet available fre
Sears; no shelter should be without |
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The cleanliness of the toilets and surrounding arezfrom their normal sleeping locations and crawl e t
is also important to health and morale. (The CDppeo nearest exit by feel, not by sight. Run that datllleast
suggest that everybody should do everything sittingonce a day. Teach everyone how to put out burning

down to avoid spattering, and that toilet-trained till clothing by wrapping the victim in a blanket: gaset
small children should be supervised.) The medieaimt  soaked clothing can't be put out by rolling on the
should supply soapy water for washing hands. ground.

One really staggering problem is posed by the Place buckets, cans, or boxes of sand at various
admittance of an infant into the refuge. You capesxt locations around the shelter and asign specifie- fir
to have to deal with a ballpark figure of 200 td4drty fighting duties to persons normally nearby thosatso
diapers per month per child. This is your singleydst Don't use water or chemical fire extinguishers)eaist
argument for having the ability to do laundry. Adul not at first. Water will spread a gasoline firedamost
can just rinse out their clothes now and then,diapers  chemical extinguishers will release smothering gase
have to be properly washed. The alternative ietdHe Chemical extinguishers put out the fire, but theyl w
kids run around naked in a restricted corner of thealso drive you out of the shelter. Keep the carbimx-
shelter and to clean up after them as need be, likiide extinguishers and several buckets of baking sond
puppies. (That suggestion is straight from the cafi reserve. If the fire can't be controlled with saget
guide.) everybody outside and then use the chemicals. Be su

While you are stocking your refuge, don't overlook everybody understands that in a choice betweeraradi
sanitary napkins, toilet paper, and bathing soape T tion and exploding gasoline, the radiation is theser
person who forgets to stock the shelter with thHesmas evil.
may well be sent back out to get them.

Ventilation
Safety You will need about three cubic feet of air per

If your retreat group is forced to live for several person per minute circulating through the shelter i
days or weeks in the confined quarters of a falloutorder to avoid carbon dioxide buildup, oxygen deple
shelter, the group leader must be extremely seasit tion, high humidity, high temperature, and that igym
the hazards inherent in the shelter situationfitébn't takable locker-room smell. The ventilation teaml i
concentrate so much on the dangers outside that yoresponsible for air quality and air-related safeky.
overlook the calamities which can happen within the Appendix D | have included drawings of the Kearny A
shelter. Pump (KAP). This is a simple "flap-valve" air pump

Of primary concern is the possibility of fire. You which you can make from items found in any house. A
will have many people in a relatively confined spac kind of Venetian blind that opens when it swingsagw
You will have cooking stoves, candles, and perhapsfrom the shelter and closes (pushing air aheadt)of i
sparks from electrical equipment as ignition sosirce when it swings toward the shelter, it may be usea i
You may have white gas stored for stoves, gasolincdoor, window, or hallway to provide ventilation.
for the generator, and goodness knows what kinds @ If the KAP will be used to insure adequate ventila-
gunpowder and explosives if you belong to one @& th tion, be sure to check first to see in what dimecthe air
more security-conscious groups. It all adds updo t naturally flows through the shelter space. Operthep
many people in too small a space with too much dang air intake and exhaust hatches, window, or duatssae
ous fuel. Safety precautions will be extremely if there is a natural flow. Always install the KA that
important. it operates in the same direction as the naturaiai.

Precautions will fall into two categories. Firspwy  If you try to force the air to go against its owrtlina-
must take steps to see that fuel (and ammunitibn, itions, you won't have much success.
applicable) is stored as far as possible from theking It may have occurred to you that fallout particles
area, preferably next to the toilets and near thetila- might be sucked into your shelter by your ventilati
tion exit. This will be a most emphatic no-smokimga.  pump or blown in by a draft. If you have a powerful
Flashlights, not candles, should be provided foo-pe ventilation pump, you might want to filter the imomg
ple visiting the toilets at night. Be sure that timain air through a common furnace dust filter, but itiyare
sleeping area is immediately adjacent to one oremor using a low-pressure high-volume pump (like the KAP
exits, and that there is nothing near those efitt t you won't need this precaution. Even the slowdkiut
could possibly catch on fire or fall over and bloitle  grains fall like snow, at rates of about half atfper
door. Your last job every night should be to chélee  second. These settle to the ground very quicklyu Yo

exits to be sure that they are unobstructed. won't have any fallout in your air supply if youamnge
The second precaution is to train everyone in whaiyour ventilation so that the air enters throughugi
to do if there is a fire. Members should be ablgegbup floor windows that have been left slightly openg as
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KAP in the basement stairwell to pump air from the many difficult emotional overtones. If you have to
ground floor to the shelter, and let the air exibtigh a  spend those days trapped in total darkenss, yowi-su
basement window. It is possible that a small amountval potential will be very low. Even those of usavtdo
may enter the house, but it won't get down to Hedter. not normally fear the dark may find that the tadark-
The ventilation team should be constantly on guardness of a night in a shelter may be more than we ca
for gases which might pose a danger. Carbon dioxidestand. (This has been indicated in shelter sinodati
from breathing or carbon monoxide from stoves andstudies.) Imagine what the effect would be on dtaus
Coleman lanterns are two examples of potentialiy-da phobics and insecure children.
gerous gases. If people start fainting and thps look In many parts of the country, commercial power
either blue or cherry red—it's time to go outsiBiast. supplies will not be knocked out by a nuclear &tac
Blue lips mean lack of oxygen. Bright red lips icatie Coal and oil powered generating stations may be bl
carbon monoxide poisoning. Retreaters frequently bu stay in operation for days or weeks, at least uhid
hand-powered ventilation air pumps to help stave of fallout has decayed to the point that people cameco
this kind of problem, but there are simpler waym. tif out in the open again. Nuclear reactors will camino
you bring a generator inside the shelter and peowdd generate electricity for a year or two after theaak,
pipe to channel the exhaust to the outside, your ai provided only that the operating crews stay onjtie
pump problem will be solved. Internal combustion Hydroelectric dams will work even longer in many
engines are powerful air pumps, and even a veryl sma areas. If you live in such an area, you may be tblese
gasoline generator will keep fresh air circulating normal electric lighting during your shelter stay.

through your shelter as long as it is pumping eshé&u If not, you will have to provide illumination some
the outside. A fireplace or wood stove vented te th other way. As well-prepared retreaters, you have no
outside has exactly the same effect. excuse for not buying a small gasoline-powered gene

The fumes from stored gasoline within the shelter tor and storing enough fuel to keep it running doveek
will be a particular problem. The safety team witint or two, until you can leave the shelter. Batteryvpred
to locate the gasoline storage area next to thelaon lights are useful, too, as are candles and kerosengs.
outlet so the fumes will be carried directly out the White-gas Coleman lanterns produce the brightegit li
shelter: the ventilation team will probably agré¢hat  available from a non-electric source, followed elysby
they may not agree on is where the cooking stovaldh large kerosene lamps, battery lanterns, and caniies
go. The safety team will want the cooking areaeamb order of diminishing intensity. Small kerosene |langre
far from the stored gas as possible. The ventilagam  frequently dim and smoky.

may want both the gas and the stove near the aggoi Votive candles make good night-lights. An
air duct. The group leader will have to resolvehsuc enclosed flame is less bright than an exposed fldme
opposing desires. the enclosed flame presents less of a fire haZdrel fire

Shelter managers are frequently preoccupied witkproblem is also why | prefer candles to liquid-eel
the possibility of too much heat and humidity ireth lamps. If a candle falls off a table, it will uslyaput itself
shelter. | want to caution you about this fearsitrue  out. If a kerosene lamp falls off the table . . .
that in overcrowded public shelters the heat of &0 During the day, you may be able to bring light into
600 bodies can quickly raise the temperature tacae  the shelter by using mirrors set up in entrance®fiect
tably high levels, but a family or small retreabgp in a  sunlight. Be sure to maintain a reasonable daytnigh
concrete basement is going to be too cold, nothtwto  cycle of light and dark periods. It is fine for Eslos to
You must look over your situation carefully and idec  live on a twenty-four-hour free-running cycle, buabd-
which category you fall into. If your shelter ikdiy to be ~ ern Americans won't take to it very well. They will
too cold, you will want to plan on forms of cooking develop psychological, and perhaps even physicab-p
lighting, and recreation which will raise the tempe lems if deprived of the diurnal cycle.
ture. If your shelter is likely to be too warm, yauill
need pre-cooked foods and cool light sources.tmeei Communication
case, you will want to take steps to keep the l@fel You will need to set up a special communications
humidity as low as possible. Humidity makes a hotarea within your refuge where you can house and use
shelter feel even hotter, and it makes a coldshddmp  your radio equipment. In this "radio shack" you can
and miserable. More ventilation is the cure in @ith install a telephone, intercom, amateur radio traiver,

case. CB radio, weather alert radio, multi-band receiver,
and/or scanning receiver, and monitor them on a
lllumination and Power twenty-four-hour basis. A special team of communica
The period in which your group may have to be tions people should be in charge of this equipmand
confined in a crowded fallout shelter will be onighw no one else should be allowed to fool with it.ggime-
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Sources of illumination photographed by their ovight. From
white-gas mantle lantern, votive candles, fire reggisher (an

left: kerosene lamp with a frosted glatémney, Coleman
essential), candles, flashlight, l¢litted lantern,” Ray-O-Vac

fluorescent lantern, and large kerosene lamp wétha chimney. The Coleman lantern is the brighttes Ray-O-Vac the coolest.

body's kid blows up the radio set, you will be agdime
waiting for a new one.)

There are several advantages to having an amate

HAMs are also quite capable of reaching radio opera
tors within the United States and Canada, too.
If you don't happen to know an amateur radio

radio operator as a member of your group. HAMs, ashobbyist, look in the yellow pages for a store yag

they are called, are radio hobbyists licensed teratp
very sophisticated equipment, some of which cowd b
vital to the success of your retreat. Although ameycan
buy a 40-channel CB radio and operate it over geaf
three or four miles, a HAM can set up a local comitu
ations net using two-meter equipment, giving a wuagk
range over twenty miles and providing 800 chantels
choose from. In addition, two-meter rigs are rerabhk
clear and interference free, qualities CB will nepes-
sess. The typical two-meter handi-talkies are albalit
the size of a comparable CB unit and usually hauelm
greater battery life.

For longer range communication, HAMs routinely
set up stations which reach around the world. ttt is
unusual for a HAM to spend the evening chattindhveit
radio friend in New Zealand, Australia, or Soutlrigd.

If you were a survivor of a nuclear war, it woul@ b
helpful to be able to radio for medical advice ar fiews
from a country not involved in the war. Of course,

LIFE AFTER DOOMSDAY 134

HAM equipment and ask the proprietor to put you in
touch with the local club. In three or four montlgeu
can be trained and get your own license. You vaillnto
learn Morse code and some elementary theory, leut th
investment of time is well worth it.

If you can't afford a wide variety of sophisticated
radio equipment, at least get a multi-band portable
receiver so you can tune in emergency broadcasts in
your area. | recommend the GE ten-band receiver (GE
Model Number 7-2971 A). This radio is about theesif
a lunchbox and receives AM, FM, CB, and short wave
(6 to 21 MHz), as well as all public service, UH#nd
weather frequencies. It operates on batteries di wa
power. | have used mine intermittently for overeany
and the original batteries are still going strong.

You may find when you take your portable radio
into a basement or fallout shelter that it doestk.
Reinforced concrete and earth are excellent bartr
radio signals. Then you may find that the radioinas



external antenna jack. What do you do then? If#déo
has a whip antenna, you can rig an external antanda
clip it to the whip with some success, particulasligh
FM. Just take any kind of insulated wire, tie akréc
one end, heave the rock up into a tree, and runttier
end down to the shelter. Wrap the wire around thipw
antenna, and you are ready to go.

self with an automobile AM-FM radio and antennat Se
up the antenna outside, hook up the radio in theshe
and you're all set.

An especially useful kind of radio for survivalists
a weather alert radio with an automatic alarm. The
government maintains many emergency weather infor-
mation stations around the country, and if you reear

Unfortunately, many portable AM radios have one you can arrange to be instantly advised of any

internal ferrite rod antennas which are not easgazh.

tornado, flood, hurricane, or atomic attack. | meeo

You can disassemble the radio and connect youmend the Electra Bearcat Alert BC W for retreatliapp

antenna directly to the circuit board through aaciter

tions. This radio will run on alternating current o

if you know enough about electronics, but there arebatteries, is designed for use with a roof anterama

easier methods. One is to carefully coil ten dedih feet
of the antenna around the outside of the radio rigise
of the antenna is outside in the tree as beforbp T
external coil has to be coaxial with the coil arduhe
ferrite rod in order to work, so a little experint&iion
will be necessary. But the simplest solution igi¢othe
radio to a long pole and set it outside on the oY ou
can get normal reception that way while listeningnf
within the shelter. If you have equipped the shedtith
twelve-volt emergency electricity, you can prepgoar-

automatically turns itself on in the event of aneem
gency broadcast. The Electra Bearcat costs about 70
dollars. The Midland 13907 is my second choice4(t
dollars), but it doesn't measure up to the Beaioat
terms of battery life or sensitivify.

As for CB equipment, the golden rule is never to
buy any unit that won't deliver the full five-wattaxi-
mum power. Even the five-watt units are disappointi
unless they are attached to large base statiomrzaggea
handi-talkie rated at less than five watts willquently

Radios of use to survivalists. Left, the Reali2l® handi-talkie with its optional microphone (dafle from Radio Shack).
Center, the Genera) Electric ten-band portabléhtRigtwo-meter HAM unit made by Yaesu. CompareithdéaRealistic 200, the
Yaesu has five times the battery life and ten tithegange (used with a repeater station); theuvlaas 800 channels. The roll of
wire can be used as a makeshift antenna for thedg@ble. (Yaesu unit courtesy of Harbor Electrdvirine Equipment

Company (HEMEC), Santa Barbara, California.)
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not operate any farther than you can shout. | tend
favor the Realistic 200 series of handi-talkiesause of
their versatility and convenient shape. These are- f
watt units which can be obtained with six crystal-

During the phase when your group members are
entering the refuge, it might be a good idea femtho
announce their arrival (probably over CB radio)dref
driving in. Your communications officer will neea t

controlled channels or forty synthesized channels, monitor the pre-selected channel and let thoseiagri

external antennas, rechargeable batteries, altegnat
current adapters, auto adaptors, external micraggion
earphones, and speakers. They can be operatedoan a

(and the security team) know that they are expected
This will be your opportunity to prepare a receptior
any unexpected cars which may be tailing them.

power setting to conserve batteries or to reduae th Security

chance of being overheard, and they fit nicely iato
surplus thirty-round magazine pouch for carrying an
pistol belt. One caution, however. Of my five handi
talkies, all have had to be returned for warrarmgyise
once. After that, they have operated very relialde.
sure to "burn the unit in" well before the guarante
period is over.

Amateur radio equipment should be Heathkit

Most retreaters are naturally inclined to consider
security a very important aspect of all phasesmére
gency planning. | was a little surprised to disaothat
the official shelter management text, too, devadst
of space to the subject of securing the shelteinaga
unwanted outsiders. Once again, though, the offficia
version quickly loses touch with reality. One ofeth
suggested ways to deal with outsiders was to exghan

manufactured for our applications because of thepeople from the shelter with people from outside to
advantage of having the kit building manuals and "equalize” their exposure to radiation. | suspeuitt

troubleshooting guides that come with the radidou
can buy a black box off the shelf if you want tot ft's
nice to have a full set of manuals that tell yowho
troubleshoot and repair your radio in case somgthin
goes wrong.

once inside, no one would agree to being rotated ou
side, and that the people outside would not agreeait
quietly until they could be rotated inside.

A retreat group of any size should have a well-
organized security team. Typically, there is onenier

My last technical note about radios has to do with Of each survivalist family who is security-conscoto

EMP, the electromagnetic pulse generated by a aucle
explosion, discussed in chapter 2. There is a veay
possibility that the EMP from an explosion many,nya
miles away could destroy your electronic equipmiént
you don't protect it. | have seen comments in civil
defense literature to the effect that disconnectinten-
nas and power leads during the attack will prothet
equipment and that small radios won't be affectad,
my contacts in the defense electronics industrly rted
otherwise. If you want to protect your radio equgnn
from EMP, they say, you'll have to disconnect idan
store it inside a closed metal cabinet which hasnbe
electrically grounded. Nothing else will do. My g&5-
tion would be to store a few handi-talkies and qiole
radios in a metal footlocker and solder a condugctin
strap from the box to a water pipe.

the point of having some skill with firearms. A geity
team composed of one member of each family is g ver
democratic arrangement which leaves no one feddiitg
out or at the mercy of the people wearing the glinmu
can organize your team that way, it will be a good
arrangement.

What are the duties of the security team? Actually,
they are quite varied. For one thing, the secusfym
meets and guides incoming retreat members, digectin
them to their quarters. The security team controls
entrance to the shelter to be sure that everyaxgpe-
sure time to external radiation is properly loggetl
that incoming persons have been decontaminated.
Food, water, and medical supplies should be cotigtan
but inconspicuously, kept under guard. During slegp
periods, one or two security team members patrel th

The radio room should be located in some part ofshelter and keep watch over the sleepers, on guard

the shelter that can be isolated from the genévagl
sleeping area. The radios will have to be operativen
when people need quiet for sleeping, and in theimay
the radio operator may need quiet in order to It
signals. Having the communications center in a rs¢pa
room is best.

With the exception of routine checks with the
security team, all activity in the radio shack ddobe
logged, with detailed written notes of the timedica
frequency, and content of all messages in andlpuwill

against ventilation failure or fire. The team atdwecks
on patients while the medical personnel are asleep.

As the group leader, you may be forced to call on
the security team to deal with a destructive orggaous
member of the group, someone whose refusal to abide
by the rules endangers everyone's survival. Yotiomac
in this case will have to depend on the seriousoéfise
offense. A very minor infringement of the rules walhi
occurs only once can probably be ignored. Repeated
minor offenses might be solved by a quiet talk with

be important to be able to follow the broadcasts ofoffender or the offender's family—social pressuee c

particular stations, and without written recordguy
will be unable to relocate many of them.
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usually bring people into line.
For the hard cases, there is no other resort other



than arrest and confinement. Someone who insists o thing, in a restricted environment such as a baseme
taking more than the allotted share of food or watel other typical fallout shelter, you will be in deifi@
who cannot be reasoned with is threatening theivairv  danger of an outbreak of respiratory disease. Reopl
of the group. Not only does this person deplete thewith cold or flu symptoms must be isolated from the
survival stockpile, but the contention producedatgs  main group to slow down or prevent the spread eé¢h
dissatisfaction and unrest. Arrest and confinement diseases. You might have enough penicillin to toee
placing the uncooperative individual under direah-c ~ pneumonia victim, but without isolation you couldna/
trol, is the only thing you can do. Be sure thee th up with twenty. Then what would you do?
survival rationale of the arrest is clear to theuyr. Another reason to isolate patients has to do with
Why confinement? Consider your other alterna- the psychological effect on the healthy membershef
tives: You can't throw the offender out into thédat group. If the members of your retreat group havenbe
because this individual is somebody's friend caties. exposed to fallout on their way to the refuge @arfthat
(He or she wouldn't be a member of your retreatigro they have), the first person who vomits will teyrévery-
otherwise.) Even if the troublemaker is a stranjes, a one. Since it is natural for people to become siblen
mistake to consider expulsion as a solution. A:i\sm®  confined in an enclosed space with the smell of ittom
you exile someone, the members of the group who disone incident can trigger a rash of vomiting. Iinist far
agree with your leadership will start to think yaight from that to a panic over imaginary radiation siess
do it to them. There goes your authority and group Segregating people who feel sick can help preveist t
morale in one blow. Other actions will have equally (Be sure everyone knows that radiation sicknessots
serious consequences to morale. Don't even thioldtab contagious.)
physical punishment, boot-camp harassment, mock If you have group members who have been injured
jury trials, orwithholdingsurvival supplies. Justk up by direct weapons effects, especially severe busniat-
the offender. When you let the troublemaker goragai  ing them from the rest of the group will help th@wgp

up to you. avoid the demoralizing shock of being constantly
The most important duty of the security team is to exposed to severely injured or disfigured patieffitsis
form the nucleus of your defense in case of arclatig is part of the reason for being a retreater in fikst

outsiders. You have the option of admitting stramge place—to avoid witnessing the human suffering thidit

of course, but if you decide not to allow anyormeéhto be created by the attack. The leader's goal islim and

the refuge, the responsibility of turning the siggpits reassure the people in the group, not to horrifg an
away will fall on the security team. The best agmio  shock them. Isolate the badly injured.

will be to direct strangers to some other potersialrce Once you have set up your sick bay, you will need a
of safety, such as the nearest town with a CD effic second medical area in which to examine and treat y
Many of the people who will arrive seeking helplwil "outpatients." If you have segregated the trulyaitid
really need only a minimum amount of advice, after injured, it doesn't make much sense to parade the
which they will be able to save themselves. You @y healthy ones through the sick bay just to give them
able to prevent many desperate confrontations gimpl aspirins. You might think of this second area as an
by having a few dozen sets of survival instructiedy ~ "examination room." It will need good lighting and
to hand out to unprepared neighbors. If you te#inth  privacy. Your medical stores can be kept in theaar

how to help themselves, many people will go away an The medical team should keep a detailed log of the
leave you alone. If not, you can always fall baoktioe condition, symptoms, and treatment of each patient,
techniques discussed in chapter 7. including a careful account of the medication iskue
This will help you describe the patient's conditibyou
Medical Care have to radio for medical advice, and it will gitlee

The first duty of your medical personnel will be t on-duty medical attendant a complete record of yever
break out the medical supplies and familiarize them thing that has happened since the last shift begait-
selves with the kind, quantity, and location of thate- entally, if you place the radio room next to the
rials at hand. They should also take a few moments examination room, radio links to a remote doctoH wi
meet and briefly examine the arriving group members be made easier.

Many incipient medical problems can be nipped i th What do you do if someone dies?The signs of death
bud right there. observed in the patient should be carefully descrim
You should set up a sick bay in an isolated coofier the medical log and witnessed, signed, and datethdy
the shelter where the main part of your group malibe ~ medical team, the group leader, and the next ofofin
exposed to patients (and vice versa). There arg verthe deceased. The next of kin should receive thgopal
important reasons for this isolation, in additianthe effects of the deceased, except for those whicHdcou
obvious benefit to the recuperating patients. Fer o spread disease or which have been fouled or daniaged

137 WAKE ME WHEN ITS OVER



the patient's condition. The body should be covered
wrapped in its own bedding, and stored out of sig¢fht
placed in a cool location, the body will keep folesast a
day or two, until you have sufficient time to all@nbrief
burial expedition outside. The radiological defetsam
will have something to say about the timing andaeur
tion of any such foray. In most locations therel vgi¢
very little problem in disposing of the dead.

It will also be the responsibility of the medicebtn
to supervise the general living conditions withine t
shelter to prevent any possible threat to the he#ltthe
group. This means they will have the right to "prése"

may prescribe water as a medicinal resource toopsrs
performing hard physical labor or to members siuftgr
from burns, injuries, or diarrhea. Be extremelyefalr

to see that the distribution of the water ratiomisticu-
lously fair otherwise, because if it is not, youlvgioon
have a tense situation on your hands. Everybodg get
half a gallon a day. Period.

Of course, if your resources will stand it, your
management problems will be made less difficulgati
double this ration. A gallon a day is plenty ton#triand
leaves some extra for shaving, sponge baths, and pe
haps a minimum of laundering. You might offer group

such non-medical measures as baths, de-lousing treamembers the choice of a rigid allowance or a more
ments, and changes in food preparation or storagiflexible arrangement in which they may use water at
methods if necessary. Any step the medical team caitheir own rates—as long as they don't exceed tlig da

justify on the grounds of health relates direcity the
survival potential of the group. That includes nmaki

limit. This approach allows individuals to "save"up
extra water for personal uses, but it also requihed

Johnny wash behind his ears—and Johnny's father, to someone who is above reproach keep track of every-

if necessary.

One duty which could fall to your medical team is
the grisly job of "triage." If your retreat plan® gadi-
cally astray, you may be faced with treating maaglp
hurt group members. The medical personnel will have
decide who can be saved and will have to withhblel t
priceless medication from those who cannot be ldelpe
Their decision is final—but be ready to have theusigy

team back them up. Some of the relatives won't be utilitarian

inclined to agree with the medics.
Distribution of Food and Water

The group leader will find that water will be onk o
the greatest worries. Your people will be able iie@ |
without food for weeks, and without medical attenti
for possibly many years, but without water, youvesd
ture will be over within a week.

By far the best situation is to have access toepde
well at your refuge. In that case, you can us¢hallwater
you want without imposing restrictions. If you hate
rely on a limited supply, however, you will have to
manage its use very carefully. Modern Americans use
water like the ever-present resource it has alvbeen to
us; without strict rationing, your group could go
through a six-month supply of drinking water in aek.

If your supply is limited, you should institute a
basic ration of one-half gallon of drinking wateerp
person per day, doled out in six servings of akieuat
ounces at snack and meal times. If water is in tshor
supply, you can cut this ration down to one quat p
day, but only if conditions are ideal. This mealmat tthe
temperature is comfortable, that there is littleygbal
exertion to be performed, and that the shelter diet
restricted to high carbohydrate foods. (Proteinuies
water for digestion.) Don't cut the ration any fent
than one quart per day. Having people die of thirst
before the water runs out is inexcusable.

Make it clear to everyone that the medical team
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body's water allowance.

For sanitary purposes it is desirable that members
of the group have their own water cups, and thaemwa
be poured into the cup, not the cup dipped into the
water.

Contaminated water from outside the shelter (from
a stream, lake or swimming pool) should not be deed
drinking, cooking, or brushing teeth, but it is aght for
uses such as fallout decontamination,
laundry, fire fighting, sanitation, and bathing.stlibbe
sure that you strain it through cloth first to remo
fallout grains. Remember that any water you devote
sanitation can first be used for washing dishesthek,
diapers, or people. It will be safe to drink fallazon-
taminated water after two or three weeks, but iuldo
still be best to treat it as described in chaptirsh

Advice about the preparation and serving of food is
probably the area in which official shelter managam
policy is most noticeably lacking. Apparently, some
bureaucrat discovered that if you starve peopley the
will need less water, go to the toilet less fredlyerand
be too weak to cause trouble. From this discovery
sprang the crackers-and-candy 700-calorie-per-day
shelter diet. If you have any sense, you won'ofelthis
example.

The preparation of food is probably the one area of
shelter living which can be of the greatest aidthe
group leader. By planning the retreat food stoekpd
consist mainly of foods which require much prepara-
tion, you can keep people busy preparing, servéamgi
cleaning up after meals for four hours or more edah
Stocking your emergency larder with cans of heat-an
serve spaghetti is okay, but stocking dry spaghetti
noodles and packets of dry sauce ingredients weilp h
you keep people busy during times when activity b
a blessing. Keep the concept in mind while you are
planning.



As is the case with water, food should be distedut time living in a crowded shelter, it may be wisealtow
with absolute equality, except in the case of iitligls  an outlet for sexual needs and other activitiesiirety
who clearly require more than their rightful sharése privacy. A "private area" out of sight (and souid)he
medical team should have the authority to prescribemain group is an adequate solution. Just be sere ils
extra rations to their patients, pregnant womectata  somewhere people can go to be absolutely alorfeeif t
ing mothers, and persons who have been performinreally feel the need.

heavy labor on behalf of the group. (In some cases, During the hours allotted for sleep, the members of
teenaged boys might also be allowed a little eixraat, your group should be strongly encouraged to respect
too. They need it.) one another's rights to quiet and darkness. Soiirlg fa

There is one potentially disastrous calamity which specific rules might be needed to define thesetsjgmd
can arise from group meal preparation under surviva the security team night patrol should quietly eoéor
conditions. If your refrigeration is not good (@r mon- them. Remember that the idea here is to give ewveyb
existent), or if your cooking ware and eating utisrare the best possible chance to get a good night'p;sthis
not kept scrupulously clean, you may develop food goal can be jeopardized by both over-enforcing and
poisoning. The medical team will have to be onatlest under-enforcing the rules.
for this possibility at all times, and it will bedir duty to One thing to think about in your preparation of the
inspect all kitchen equipment before and after eachrefuge is the fact that large utility storage skslean be
meal. Also, the shelter leader should see to ttahteast used to store supplies before the emergency, amdea
one member of the medical team eats a selectifwodf quickly converted to bunk beds after occupancy mggi
that is completely different from the main menweath With a little ingenuity your storage shelves can be
meal. If the rest of you suddenly get sick, theiiélve at designed to double as Pullman berths, giving a oreas

least one medic available. of privacy to the sleepers and a place they carktbf as
Morale will be better if the food has variety arsd i their own. This also saves floor space.
not too unfamiliar. Small children are notoriousr fo If you do use bunk beds, be careful to check the

refusing novel food, and under tense circumstareen radiation dose of the upper bunks. You may havputo
adults may lose their appetites—when confrontedh wit everybody on the floor for the first day or two ilrit

whole wheat gruel, to name an example. There wilab  becomes safe to sleep that close to the ceilinghef
natural tendency to eat the "good" food first aeavke shelter. (See figure 16 for an illustration of etatin

the bulk of the stockpile for later—when the momgto  levels in several basement areas.)

of canned carrots meal after meal will be unbearabl

See that it doesn't happen. Training

The suggested shelter schedule advises that several
time periods during the day be devoted to "trairiing
What does this mean?

Persons in a retreat group about to emerge into the
realities of a post-nuclear-war era will need totéeght
how to survive in the new circumstances they will
encounter. A well-prepared retreat group will assay
team of qualified people to lead training sessioms
which the specialists systematically educate trst of
the group members in the skills they will need xisk
cope, and survive in their new way of life.

A training program also gives people something to
do. Teachers will spend some of their off-duty time
framing their lesson plans, and trainees will spant
discussing and reviewing after each class. Evémeife is
no actual benefit derived from the content of tlesses,
the activity produced is worth the effort.

At first, training should concentrate on two topics
The first is life within the shelter or refuge. Whae the
rules? What is the routine? Where are certain feataf
the shelter located? How do you operate a chemical
toilet? How do you start the generator? How do yea
a Coleman stove? A two-way radio? A survey meter?

The second topic concerns the real world effects of

Sleeping

The amount of time you allow for sleeping may
have to vary somewhat for the first few days. Agtfithe
members of your group will be feeling anxious and
uncomfortable, and if they cannot sleep duringfitst
or second night, you may be inclined to schedute te
hours of sleeping time later on to make up for whas
lost. Be flexible.

As a well-prepared retreat group, you ought to have
separate sleeping quarters for each family groygreée
serve privacy. If you are forced by circumstances t
resort to community sleeping, your problems will be
greatly increased. If you can't supply separatelosed
sleeping areas for each family, at least screernhoée
areas to separate unmarried males, unmarried female
and family groups. Group morale will require somets
arrangement.

As for equipment, every individual should have a
complete set of sleeping gear (mattress, blankéiwp
sleeping bag, etc.). There should be several edts
too, to provide changes of bedding for sick persaoms
small children.

If the group will have to spend an extended amaodint
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nuclear weapons. It will be important to advise the

trainees about the factual implications of a nuclear
to dispel some of their fears. You might simplydeaut

If your group has made careful preparations ahead
of time, it should be possible for you to provideviae
variety of recreational resources. If you have aege-

loud a few excerpts from chapter 2, chapter 4, anctor, you can use any kind of electronic entertainime

Appendix E of this book. Don't let your people aitd

you happen to like. An electronic television gampmdg-

worry about the pseudo-dangers they have seenein thpong, target shoot, tank battles, etc.) will kebgdeen

movies. That would certainly be damaging to morale.
Another important topic to cover immediately is

firearms safety. If you intend to have a "readyktaof

loaded rifles and shotguns for defense, you witchéo

drill everyone in the fundamentals of gun safetedlly,

a retreat group would consist entirely of skilledtidnal

Rifle Association members who have been handling

weapons since they were pre-schoolers, but in lifeal
you can expect that half of your group will be inqee-
tent with guns. You must train them at least walhegh
to make it safe to leave guns and novices alonthén
same room. (This is particularly true of childrenda
pacifists.)

Later on, the emphasis in training can be shifted t
the skills the trainees will need in order to suevbut-
side the shelter. If you intend to live by farmiagd
hunting, you will have to educate your people i th
theory and skills they will need in order to "retuo the
land.” Be sure that you teach at least a few petie
more technical details (such as genetic breedimgpase
your resident farmer has a fatal accident. You waflo

busy for hours. A videotape recorder/player ant fif
cassettes of movies would be a tremendous recnatio
resource. One two-hour escapist-type movie each-eve
ing will make your days pass much more quicklyt hes
sure that you exclude nuclear war horror storiesnfr
your tape library.

Recorded music can be a great morale booster if
you use it correctly. Singing along with Mitch isitoof
vogue right now, but the sense of solidarity pratlby
group singing should not be overlooked. For whateve
reason, it is a fact that group singing createpigt ©f
unity that is difficult to produce any other wayaw¥ing a
few musical instruments laid away is also a go@aid

The wrong way to use music is to "pipe it in"
constantly, giving your shelter the air of a ddftis
office. About half the people in your group willve it,
but the other half will go crazy. Conflicts in tastan
escalate to serious tensions if you aren't watcliorg
them.

You will also find that a major source of recreatio
will be provided by the communications equipment.

want to select a certain number of hunters andt staiPeople will be unable to resist fiddling with thieost-
teaching them the rudiments of good marksmanshifwave receiver in search of news from the outsidddvo

using pellet guns.

You should purchase at least one portable shortwave

Lastly, the education of children must go on. They radio that anyone in the group can use. Rememlagr th

must be taught to read at the very least; withbetgkill
of reading, they will be unable to consult yourhieical
library, notes, and medical manuals after you ameg
If your group is planning for long-term self-suféacy,
at least buy a set of phonic reading books, phtagh-
cards, and an illustrated dictionary. You won'tregg
the expense.

Recreation and Special Activities

The official shelter management text makes lifain
crowded fallout shelter sound like summer camp.upro
reading, group singing, story telling, macrame, t@os
painting, mobile making .... A well-prepared retrea
group can do a lot better.

you will have to restrict access to the radio shaxk
prevent potential accidents with the radio equiptmen
Active games and exercise will help relieve some
tension in the shelter, but you can only allow théthe
ventilation team thinks it can handle the extrat heead
humidity that will result. A week or two of inactty will
not hurt anybody, but if you intend to become htgite
and farmers during the post-war period, you miga f
the need for physical training. Have the medicalnte
supervise the exercise sessions, and don't léctaeh"
coerce or cajole the flabby people. Members shbeld
encouraged to progress at their own speed, with the
medical team keeping a sharp lookout for signsveir-o
exertion or heart disease. The signs to watch fer a

You may already have thought of a reading library pulse rates greatly in excess of 160 beats per tminu

as a way to pass the time, and under the rightiirc
stances a large selection of paperbacks could defia
nite survival resource both for individual and gvou
reading. Don't forget, however, that only about 3Hb-
cent of the American public reads for recreatiohefe
may be people in your group whose eyesight is twar p
for them to enjoy reading. Others may be too yotmg
be able to read. Still others may just not likedad. You
will need other forms of recreation for such people
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during active exercise and/ or pulse failing tauretto
normal within about five minutes.

You may find that some of the survival training
sessions will quickly become recreational in nature
After you have begun to use a BB gun to teach marks
manship, you may find that it will also be in seei
during free-time periods. The toil of preparing tsea
may, if handled correctly, soon become a challetage
some of your group members. Your cooks may soon



make it a point of pride to serve "impossible" feauich father, even when they are standing side by sichel &
as doughnuts, cakes, meatloaf, and chops made ccrawling infant is exposed to sixty-four times thdult
whole wheat flour, sugar, milk, and dried soup reixe dose.
can be done. Clearly, a dose rate measurement for each individ-
Religious services also fall into the category of ual should be taken at that person's midbody ldf/éhe
"special activities." The religious behavior of y@roup dose rate is barely safe for adults, don't expddéleren
is something you should take into account in adeanc to it. If you must take them across such a contataih
Unless you are all members of the same churchyyibu  area, you should carry them—a toddler sitting on an
have to handle your religious differences with sdau. adult's shoulders receives only one-fourth of tland-
Non-denominational services or prayers (at mealtime ard adult dose.
for example) can usually be accommodated without One more thing—don't lie down out there. If you
offending anyone, particularly if the duty is radt wait until the standard dose measurement reads R.25
among the different factions represented in theugro per hour (the level which a person can tolerateefind
Services characteristic of a particular religionuobe nitely in a nuclear war context), you'll expectreteive
better conducted in private if that can be arranged only 6 R of exposure each day. But if, glad to bé af
Don't make the mistake of thinking that just the shelter, you spread out your sleeping bag omaoco-
because your group happens to be composed oftatheis inated ground and spend the night, you'll exposar-yo
agnostics and Sunday golfers that you will not need self to 128 R before morning. Four nights spenttios
Bible and prayer book. You may find that your group radioactive ground would certainly kill you, even
will feel an overwhelming need for the "proper"\sees though the survey meter (at thirty-six inches abtwe

if you have a death, or later on, a wedding. ground) says it's safe.
During this period you may want to keep your
Management after Emergence primary security team inside the shelter as much as

At some point, the outside radiation will decay possible. Their inclination will be to get out tkeand
enough that group members will be able to safelyde  "patrol the perimeter,” but it would be better &strain
the shelter for longer and longer periods each This them and send second-string defenders to be thHe loo
is the period of "temporary emergence," when liféivw outs. You must shield your best fighters from rada
the shelter will be varied by brief trips outsidéving exposure as a general policy because (1) you deamit
conditions will remain essentially the same, exdbpt to take any chances that they will develop radmtio
you may have access to abundant water from ouiside sickness, and (2) if worst comes to worst, they imaye
laundry and bathing. Your primary and most difficul to expose themselves to outside radiation for dange
duty during this period will be to keep track ofcka  ously long periods. Every hour you protect themirur
individual's daily radiation exposure and to preven this period will be another hour that they will Able to
overanxious group members from trying to leave the safely spend outside in an emergency.
shelter too soon. You will also want to have thdioa The time will eventually come when the radiation
logical defense team begin a detailed survey oélloc dose rate has fallen below 6 R per day. At thahtpai
radiation levels on and around your property. Yaym  will be possible to leave the shelter for as losghaces-
find that there will be both "hot spots" and "csfabts," sary, or even permanently, if you wish. It will imése to
depending on where the fallout lodged when it fell. at least sleep in the shelter, but you will be d@blspread
During this period of marginal safety, unsuspedietl out to more roomy ground-level quarters in the ichagt
spots could be very dangerous. This expansion into additional living space wilingilify

At this point, a peculiarity of radiation dose rate problems of privacy and overcrowding.
measurement must be considered. Dose rate is ®gpos After permanent emergence, you will need to reor-
to be measured at a height of thirty-six inchesveltbhe  ganize your teams and prepare to meet the new chal-
ground to give a "proper” reading. The reasonti@is  lenges of life outside. Your approach to post-weaing
that radiation exposure from fallout particles dwet will depend largely on your circumstances and oa th
ground diminishes rapidly with distance. Your fgeta  preparations you have made in advance. Most full-
much higher dose than your head as you walk aeross fledged retreaters envision a future of complett- se
contaminated area. Taking the measurement at & levsufficiency based on gardens, gathering, hunting,
of thirty-six inches gives you an average ratexmiosure  fishing, farming, and perhaps ranching. If thisyisur
for an adult male. The body of an adult female little proposed course, you and your group will have t&kema
closer to the ground and receives 1.2 times thelatd some hard decisions about how it is to be done.
dose. That's not too alarming, but the picture ghan
rapidly as you get nearer the ground. A toddlezdteet
tall receives four times as much radiation as hisev
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Shelter living is, by its very nature, a sociatisti
process. The survival of the group is the goal, ibgdur
neighbor doesn't survive, then neither will you.lfSe
sufficient living, however, usually works best adree
enterprise activity. If you don't grow your own tho
you don't eat. Trying to mix the two systems can be
tricky, especially when the people who have to sviea
the sun all day plowing the fields start to feetdyi about
the easy life the hunters are leading. (Remembén Ca
and Abel?)

When your group is on its feet and you are alhliyi
out in the open again, it will be inevitable thatuywill
have dealings with other surviving groups in yotgaa

without endangering your position. The best possibl
way to avoid being attacked by starving neighbersoi
see to it that they don't starve. Teach them.

Finally, you should be prepared for one staggering
responsibility. When you attempt to contact thealoc
government to offer your services, you may discover
that, for all practical purposes, you are the layalern-
ment. It could happen. As a large group of orgahize
and well-trained survivalists in the midst of stagy
anarchy, you may be sucked into a power vacuuso,If
you will find that your security team has become th
core of the local police department, your medieant
has suddenly become the health department, and your

including refugee groups and local residents. As a food-and-water team has assumed the duties of gount

retreat group, you will be better equipped for shéft to
self-sufficient living than most of your neighboiswill

be in your and their best interests if you make édiate
attempts to offer your knowledge and skills to theal

government as a gesture of community support.

agents. The radiological defense team may be gwidin
decontamination efforts; your communications people
may be setting up telephone, telegraph, or radikslto

surrounding homesteads and communities; your train-
ing staff may be badly overworked teaching survival

Remember that although you cannot share your foodskills; and you, poor benighted soul, will be woridg

and supplies without jeopardizing your own longster
survival, you can share your knowledge of survalklls

Commentary

This is the final chapter of Life After Doomsday,
and before closing | would like to discuss two saltg
which didn't quite fit anywhere else in the bookeTfirst
is what | call the Leibowitz project; the secondtle
problem of finding a solution to the arms race.

There is a recurrent theme in survival fiction in
which someone carefully selects and preserves sortas
ment of books intended to help civilization rebugtier
the disaster. This theme appears in A Canticld_&ilpo-
witz,” Lucifer's Hammef, and The Time Maching,
to name only three examples. It is also an importan
theme in medieval history. We are familiar with the

how buying a few bags of wheat and a shotgun could
have catapulted you into such a mess. Good luck.

Treat each book with insecticide, wrap it in selera
layers of plastic and foil, and seal it airtightaldel the
package well. Then store it in a safe place. Maybe,
someday, we'll all be glad you did.

As for the arms race, | find each of the threedspi
"solutions" to be unacceptable. | think waiting gasly
to see what happens is suicidal; unfortunately & very
common policy. As far as | can see, the resultisdrn-
ing ourselves to avoid the war would be eventuplitaa
lation. In my opinion, people who believe otherwese
being idealistic to the point of mental incompetnc
The only other "solution” | have encountered is the

ancient Greek and Roman classics only because thiRussian one: Get ready to fight the war and wiff hiat
books were deliberately preserved through the Darkis a chilling alternative, and if we eventually dk to

Ages by monks and others who recognized their worth
The Leibowitz. project is my informal attempt teese
that the knowledge essential to civilization's rery
aftera nuclearwar will be available when it is neg:dTo
this end | propose that you select three bookslagaxy
for the future. The first two books should be aerefce
book and a textbook relating to your professiorgt th
way you can pass on the knowledge of the field you
know best. The third book might be anything. It Idou
be a book about history, art, religion, scienceetpg
philosophy, or even fiction. When you have selected
your three books, buy a new hardback copy of each.
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pursue it, decades will pass before we catch uputo
opponents.

A fourth alternative, of course, is the one repres-
ented by this book; but | retain the hope thatehaust
be some solution other than preparing for the wakst
must continue to seek another way out of the nuclea
arms race, and not simply sit back on our suppies
watch the world drift gradually toward nuclear war.
Having read Life After Doomsday, you are aware that
personal survival of a nuclear attack is quite jxss—
but it requires a lot of effort. If you are willing expend
the effort getting ready for the war, why not male



effort to help prevent or avoid the war, too? Soimens
there must be a feasible course of action lyingvbenh the
unacceptable alternatives of decimation and capitul
tion. A contribution of yours might help find it.

The largest single obstacle to finding such a solu-
tion is the fact that most Americans are abysmailyor-
ant about nuclear weapons. After reading this boay
no longer fall into that category. You could make a
substantial contribution to the nuclear arms qoestby
using your knowledge to educate your friends. Tlextn
time you hear people repeating the "no surviv8rs"
myth, challenge them. Do they really know anything
about the effects of nuclear weapons'? About f&Mou
About radiation protection? How about the size and
structure of the Soviet and American arsenals? ey
aware of the variety of ways in which such a waghni
get started? Do they know the truth about the Hhemgy
effects of radiation exposure, or do they rely aclear

Notes

superstitions? Do they have a realistic grasp o€ th
number and distribution of nuclear targets in thaiea?
What about ecological effects? You will find thatosh
people are almost totally ignorant of even the most
fundamental realities of nuclear war. You can helpr-
rect that.

| spent over a year writing this book to educatel yo
about these topics. Do me the courtesy of spendérg
minutes passing on some of the information to enfti
It will be time well spent.

1 Shelter Management Textbook, Office of Civil deferSkl-16.1, July 1971—DI 19.8/8:16.1.
2.Cresson, Kearny, et al., A Homemade Fallout Meler KFM: How to Make and Use It

(Oak Ridge, Tennessee: Oak Ridge National Laboratody).

3.You can pay 120 dollars for this radio in a departrstore, but Unity Buying Service
Company, Inc. offers it for about 75 dollars. Wititeity at PO Box 2000, Camarillo,

California 93010.

4.For the location of weather alert stations, seeréd@® (in chapter 3). See also Consumer
Reports, August 1978, pp. 459-61 for an excellevieve of weather radios.
5.Information on the Heathkit models may be obtaifteth the Heath Company, Benton

Harbor, Michigan 49022.

6.Jim McKeever has called my attention to an ariiclthe MISL about the benefits of storing
frozen food in a fallout shelter. The idea is thamall freezer filled with pre-cooked food,
medicines, and flashlight batteries simplifies sahthe problems of shelter living. Even
without electricity, the food will take three onuiodays to thaw if the freezer is kept shut.
Keep in mind, however, that some medicines caotessfully be frozen. Dry tablets,

particularly, should not be frozen. (See tablerithis regard.)
7.Walter M. Miller, Jr., A Canticle for Leibowitz. Baautn, 1961.
8 Larry Niven and Jerry Pournelle, Lucifer's HamniéeW York: Fawcett Crest Books, 1977).
9. H. G. Wells, The Time Machine. | refer to the matjgicture, not the book by H. G. Wells.
10. Bruce D. Clayton, "Planning for the Day After Dasxlay," The Bulletin of the Atomic Scientists,
Sept. 1977, pp. 49-53.
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APPENDIXA

Nuclear Target Areas within the United States

The following information was compiled from variopsbli-
cations of the Defense Civil Preparedness Agency ®CP
the Strategic Air Command, the United States Seraaie the
Library of Congress. All of the data were in theogiterature;
there are no government secrets revealed herepiiimary
source was High Risk Areas for Civil Preparednessl@ar
Defense Planning Purposes (DCPA, TR-82, April 1974
high priority targets were double-checked againsalgsis of
Effects of Limited Nuclear Warfare (United Statesn&te
Committee on Foreign Relations, September 1975).

Secondary targets are military installations ante<i
which have high military value but which do not Beustra-
tegic weapons. These areas might not be attackeal first
strike, but would be reserved for subsequent borabenissile
attacks with the object of reducing our ability fight a pro-
longed conventional war.

Tertiary targets are non-military cities whose desits
can be held hostage for purposes of nuclear blatkifiae
object here would be to destroy cities one by @neviery state
until Congress was clamoring for peace at any piicéhis

Figure 35 shows the extent of areas of direct weapocourse of action sounds unthinkable, remember thais

effects in which an unprotected human would beanggr of
injury. However, 300 tertiary targets not showntbis map
are discussed in the text. Do not overlook theggets in your
survival planning. In the list that follows, thedias of danger
is assumed to be ten miles unless the target ikethavith an
asterisk (*). In that case, the danger radius isnty miles.
Note that some danger
, Primary targets are military bases, missile sikosd com-
mand posts which the Soviets may attack withounimgrin
an effort to disarm us. These areas will certai@yhit in any
nuclear exchange. Persons living near these tangiereceive
virtually no warning before the incoming warheasgplede.

exactly what we did to the Japanese at the end ofldV
War Il.

The High Risk Areas manual designates 175 counties

which could receive extremely high levels of falleadiation. |
have chosen not to reproduce this list here becanseny
opinion, the information is very poor. The DCPAaachers

areas cross state boundariemade assumptions and used statistical techniquéesh Wwiave

very little to do with reality; problems were compaled by
inappropriate graphics and slopping printing peedi The
results are misleading and potentially dangerowsn frthe
standpoint of survival planning. The fallout preiio

method described in chapter 3 is much more reliable

)
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FIGURE 35: Military target areas within the UnitSthtes. Solid
black areas represent primary targets; open cigfgesent secon-
dary targets. Refer to the text for exact targeations and for the

location of tertiary targets which should not berwoked in survival
planning.
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Note that the Air Force bases designated as sirdtet
bases or heavy bomber bases involve an additiamastiaped
high-risk area extending about 50 miles north athehase.
Medium bomber bases have an additional high-riska ar
extending 100 miles north of each base. Dangehése areas
is caused by the possibility that the Soviets \ilempt to
knock down our bombers and ta'nkers shortly aftery tare
launched. The danger areas represent a five-mflying time
radius from each base, within which nuclear airstaimight
be expected during the first few minutes of thacktt

This list covers 1,108 primary targets (54 bases BA54
silos), 142 secondary targets (bases and industréss), and
300 tertiary targets (cities). That's 1,550 inltota

ALABAMA
Primary: None. Secondary: Anniston, Selma, Hurlsyil
Montgomery. Tertiary: Muscle Shoals, Gadsden, Childe

burg,* Tuscaloosa, Phenix City (Columbus, Georgia),
Mobile.

ALASKA
Primary: None. Secondary: Adak Island, Anchorage,

Fairbanks, Shermya Island (space radar), Clear (BMEWS
radar). Tertiary: None.

ARIZONA
Primary: Davis-Monthan Air Force Base complex at Sarc
(Titan missiles; including the entire area within lme
connecting Nogales, Cochise, Mammoth, Eloy, soutttht®
Mexican border). Secondary: Gilbert, Perryville, nya
Tertiary: Phoenix.

ARKANSAS
Primary: Little Rock Air Force Base complex (Titanssiles,
including the entire area within a line connecti8girley,
Newport, Des Arc, Little Rock, Russellville, Nogo, dan
Shirley again), Blytheville Air Force Base (heavy Hiers).
Secondary: Pine Bluff, West Memphis (Memphis, Tesaes
Tertiary: Fort Smith, Texarkana, Little Rock.

CALIFORNIA
Primary: Travis Air Force Base at Fairfield (stratdters).
Castle Air Force Base at Merced (heavy bombers), éfatir
Force Base at Sacramento (heavy bombers), Beale okaeF
Base at Marysville (heavy bombers and PAVE PAWS nada
March Air Force Base at San Bernardino (heavy bonbers
Secondary: San Francisco area (including everythiitgin a
line connecting Pt. Reyes Station, St. Helena, AhtidPalo
Alto, Redwood City, and—up the coast—Pt. Reyes Station
again), San Jose, El Centro, China Lake, EdwardsFéice
Base (space camera), Lemoore, Portola, Los Angelea a
(including everything within a line connecting Mali,
Camarillo, Lake Arrowhead, Perris, Laguna, and—upe th
coast—Malibu again), Oro Grande, Oceanside, Samd)ie
Lathrope, Santa Barbara, Oxnard, Ventura, Thousaakis,O
Mt. Laguna (474N radar), Mill Valley (474N radar),
Vandenberg Air Force Base (satellites). Tertiary:|fddd,
McClellan Air Force Base, Sacramento,* Santa Rosa,
Modesto, Stockton, Salinas, Monterey, Fresno, Ridmc
Bakersfield, Mojave, Lancaster, WrightwooBarstow,
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Yermo, Victorville, Banning, Warner Springs, Gilroy.

COLORADO
Primary: Warren Air Force base complex (Minuteman
missiles; including everything within a line contieg Grover,
Briggsdale, Fort Morgan, Sedgwick, and—along thetesta
line—Grover again), Colorado Springs (North Americain
Defense Command Headquarters).* Secondary: Denver,
Pueblo. Tertiary: Greeley, Boulder, Aurora, Cheraw,
Pueblo-Boone area, Broomfield, Rocky Flats (targeteis
miles west of Sedalia).

CONNECTICUT
Primary: None. Secondary: New London (submarinéofsl
Tertiary: Hartford,* Bristol,* New Haven,* Stamford,
Norwalk, Bridgeport, Danbury.

DELAWARE
Primary: None. Secondary: Dover.
Odessa, New Castle.

Tertiary: Witigtion,

FLORIDA
Primary: Homestead Air Force Base, McDill Air ForBase
at Tampa (474N radar), McCoy Air Force Base at Oand
Secondary: Panama, Cocoa Beach, Jacksonville, Pdésmsaco
Key West, Elgin Air Force Base at Ft. Walton BeaeR$%-85
radar, space radar). Tertiary: Port St. Joe, Taflabe,
Gainesville, Daytona Beach, Cape Canaveral, Titusville
Tampa,* Sarasota, Ft. Myers, Palm Beach, Miami, Boca
Raton, Fort Lauderdale.*

GEORGIA
Primary: Warner-Robins Air Force Base at Macon (heavy
bombers). Secondary: Atlanta,* Albany, Brunswick,|déesta
(target is ten miles northeast of Valdosta). Teyti®ugusta,
Columbus, Savannah,* Stockbridge, Marietta.

HAWAII
Primary: None. Secondary: Honolulu area (includésof
Oahu except the Waimea-Kahuku area and Makapuu)Poin
Tertiary: None.

IDAHO
Primary: Mountain Home Air Force Base. Secondaryné&lo
Tertiary: Boise.

ILLINOIS
Primary: None. Secondary: Chicago,* Rantoul, East St
Louis.* Tertiary: Freeport, Rockford, Zion, DecatiMpline
(Davenport, lowa), Peoria, Bloomington-Normal, Cham-
paign, Springfield, East Dubuque (Dubuque, lowajtor
Joliet,* Aurora, Elgin, Des Plaines.

INDIANA
Primary: Grissom Air Force Base (stratotankers, tknta
about ten miles southwest of Peru). Secondaryeidffiville
(Louisville, Kentucky), Crane. Tertiary: Gary,* SbuBend,
Elkhart, Fort Wayne, Lafayette, Muncie, Anderson,
Indianapolis,* Terre Haute, Evansville,* New Albahy



IOWA
Primary: None. Secondary: Burlington, Sioux Citerflary:
Waterloo, Dubuque, Cedar Rapids, Des Moines, Dawnp
Council Bluffs (Omaha, Nebraska).

KANSAS

Primary: McConnel Air Force Base complex at Wichita
(stratotankersm Titan missiles; including the entmrea within
a line connecting Eureka, Arlington, Attica, Caldiwe
Arkansas City, and Eureka again). Schilling Air ¢®orBase at
Salina, Forbes Air Force Base at Topeka. Second@igthe.
Tertiary: Elwood (St. Joseph, Missouri), LeavenWort
Manhattan, Topeka, Kansas City,* De Soto.

KENTUCKY
Primary: None. Secondary: Louisville,* Lexing (and
another target ten miles east of Lexington)chRiond.
Tertiary: Covington (Cincinnati, Ohio), Hendersdvéns-
ville, Indiana), Owensboro, Paducah.

LOUISIANA
Primary: Barksdale Air Force Base at Shreveport aylie
bombers).  Secondary: New Orleans,* Alexandria (and

another target ten miles northeast of Alexandridgertiary:
Baton Rouge,* Sterlington, Monroe, Lake Charles,fakatte,
New Iberia.

MAINE
Primary: Loring Air Force Base at Limestone (heavy
bombers), Kittery (Pease Air Force Base at PortsimoiNew
Hampshire). Secondary: Brunswick, Franklin (targst about
five miles northwest of Franklin), Charleston (474hadar).
Tertiary: Bangor, Auburn, Portland.

MARYLAND
Primary:  Mt.  Weather complex (Presidential  survival
command post located fifty miles northwest of Waghon,
DC on the Appalachian Trail), Washington, DC. Setzoy:
Patuxent, Fort Ritchie,* Baltimore-Washington arg@nclud-
ing everything within a line connecting GaithershuReisters-

town, Bel Air, Aberdeen, Rock Hall, Annapolis, Lalaf,
Riverside and the Virginia state line). Tertiary:exington
Park.

MASSACHUSETTS
Primary: Westover Air Force Base, near Holyoke oBéary:
Otis Air Force Base (PAVE PAWS radar), Boston.*tieey:
Springfield,* Worcester,* Fitchberg, Lowell,Pawtucket
(Providence, Rhode Island),* New Bedford, Nantucket

MICHIGAN
Primary: Kincheloe Air Force Base at Kinross (heavy
bombers), Wurtsmith Air Force Base at Oscoda (heavy
bombers), K.l. Sawyer Air Force Base at Gwinn (lyeav
bombers). Secondary: Mount Clemens. Tertiary: Dietrarea

(including everything from a line connecting PontiaAnn

Arbor, and Monroe, east to the state line), Escana®ault St.

Marie, Alpena, Midland, Saginaw, Bay City, Muskegan
Flint, Grand Rapids, Port Huron, St. Claire, LagsirBenton

Harbor, Kalamazoo, Battle Creek, Jackson.

MINNESOTA
Primary: None. Secondary: Minneapolis St. Paul,tufhu
Tertiary: Rochester, Anoka, Forest Lake.

MISSISSIPPI
Primary: Columbus Air Force Base. SecoyidaBiloxi,
Gulfport, Meridian. Tertiary: Jackson, PascagoMaridian
Station.

MISSOURI
Primary: Whiteman Air Force Base complex (Minuteman
missiles; including everything within a line contirg
Freeman, Richmond, Arrow Rock, California, GravoMills,
Osceola, Stockton, Sheldon, Rich Hill—west to thdates
line—and Freeman again). Secondary: St. Louis.* tidisr

St. Joseph, Kansas City,* Columbia, Springfield.

MONTANA
Primary: Malmstrom Air Force Base complex (Minutema
missiles; including everything within a line contieg Devon,
Highwood, a point ten miles north of Winifred, Weth
Melville, Neihart, Wolf Creek, Augusta, Ethridge,nca Devon
again), Glascow Air Force Base. Secondary: NonertiaFg:
Missoula, Helena, Butte, Billings.

NEBRASKA
Primary: Warren Air Force Base complex (Minutemanis-m
siles; including the entire area southwest of ae lioonnecting
Henry, Oshkosh, and Chappell, to the state line)maka
(Strategic Air Command Headquarters).* Secondary:oneN
Tertiary: Lincoln, Dakota City (Sioux City, lowa).

NEVADA
Primary: None. Secondary: Hawthorne. Tertiary: Rétad-
lon, Las Vegas.

NEW HAMPSHIRE
Primary: Pease Air Force Base at Portsmouthligme
bombers). Secondary: Portsmouth harbor (submasse)b
Tertiary: Manchester, Nashua (and all area witvienty
miles of Lowell, Massachusetts).

NEW JERSEY
Primary: McGuire Air Force Base at Wrightstown. &®c
dary: Rockaway area (everything east of a line frémanklin
to Somerville, to the state line), Trenton,* McKegity, Phila-
delphia area (includes everything within ten miles the Dela-
ware River from Pennsville to Cherry Hill, and with fifteen

miles of the river from Cherry Hill to Trenton). fary:
Millville,  Lakehurst, Scotch Plains,* Colt's Neck, Long
Branch, Middletown.

NEW MEXICO

Primary: Roswell Air Force Base. Secondary: Albuque,
Cannon Air Force Base at Clovis (and the areatedke state
line), Gallup. Tertiary: Alamagordo, Las Cruces.

NEW YORK
Primary: Plattsburgh Air Force Base (medium bers),
Griffiss Air Force Base at Utica-Rome (heavy borshe
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Secondary; New York City area (includes everythisguth of
Stony Point and west of Stony Brook to the statee)li Water-
vliet, Buffalo, Syracuse.* Tertiary: Massena, Niega Falls,
Rochester (includes the area south to Henriettajbandy,
Troy, Schenectady, Binghamton, Brookhaven (withinen t
miles of Brookhaven National Laboratory).

NORTH
Primary:  Seymour-Johnson  Air
(heavy bombers). Secondary: Cherry Point,
Bragg), Southport, Jacksonville-Midway  Park area, t. F
Fisher (474N radar). Tertiary: Winston-Salem, Gsbemo,*
Graham, Durham, Morrisville, Raleigh, Asheville (8o to
Hendersonville), Charlotte, Wilmington, Carolinadgé.

CAROLINA
Base at Goldsbor
Faydieévort

Force

NORTH DAKOTA
Primary: Grand Forks Air Force Base complex (Mimohe
missiles, including the entire area within a lineongecting
Wahalla, Grand Forks, Tower City, Valley City, Dé&vi Lake,
Sarles, and the Canadian border), also Minot Airc&oBase
complex (Minuteman missiles; including the entireeaa within
a line connecting Westhope, Eckman, Minot, a pofifteen
miles south of Towner, Harvey, Mercer, a point teniles
north of Beulah, Tioga, Portal, and the Canadiandé&o The
danger zone extends about ten miles into Canadavebet
Sarles and Wahalla, and between Portal and Westhope
Secondary: None. Tertiary: Grand Forks, Fargo.

OHIO
Primary:  Wright-Patterson  Air Force Base near Dayto
(heavy bombers), Rickenbacker Air Force Base nealur-

Rickenbacker is also calledockbourne
Air Force Base" on some maps). Secondary: Cleveland
Youngstown-Warren  area. Tertiary: Toledo (eastheast
from Delta to Lake Erie), Cleveland (everything hiit twenty
miles of Lake Erie from Vermillion to Geneva), Wimm,

bus (stratotankers);

Mansfield, Lima, Steubenville, Bellaire (Wheeling\Vest Vir-
ginia), Middletown, Miamisberg, Dayton, Vandalia, prig-
field, Canton, Akron,* Columbia.*

OKLAHOMA
Primary: Altus Air Force Base (stratotankers), @lm
Sherman Air Force Base near Clinton. Secondary: ai@kha

City, Enid (Vance Air Force Base). Tertiary: Tufsal Reno,
Oklahoma City, Lawton, McAlester (target is ten esil south-
east of McAlester).

OREGON

Primary: None. Secondary: Portland,* Mt. Hebo (474N
radar). Tertiary: Canby, Salem, Eugene, Klamath IsFal
Madras.

PENNSYLVANIA
Primary: None. Secondary: Pittsburgh,* Harrisburdscran-
ton,*  Willow Grove,* Philadelphia.*  Tertiary:  Natma
Heights,* York,* Waynesboro,* Chester, Erie, Beavedohn-
stown, Altoona, Harrisburg, Mechanicsburg, Lanaaste

Reading, Allentown, Bethlehem.
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RHODE ISLAND
Primary: None. Secondary: Newport, Quonset Poliet-
tiary: Providence,* Westerly.

SOUTH CAROLINA

Primary: Charleston complex (submarine base; imctud
everything east of Summerville between Goose Cremkd
Folly Beach). Secondary: Parris Island Marine Baste Beau-
fort, Myrtle Beach, Sumter. Tertiary: Greenville, re@r,
Columbia (and a second target ten miles southwésCaum-
bia), Aiken (target is five miles northeast of Aije Hardee-
ville (everything within twenty miles of SavannalGeorgia),
North Augusta.

SOUTH DAKOTA
Primary: Ellsworth Air Force Base complex (Minutemamis-
siles, heavy bombers; including the entire areahiwita line
connecting Albion, Montana; a point ten miles nomii Faith;
Midland; a point ten miles south of Velvidere; SecenSturgis;
Spearfish; and—along the state line—and Albion rgai
Secondary: None. Tertiary: Sioux Falls, Rapid City.

TENNESSEE
Primary: None. Secondary: Memphis.* Tertiary: Nakéy
Chattanooga, Signal Mountain, Knoxville, Alcoa, $8ol.*

TEXAS

Primary: Amarillo Air Force Base, Dyess Air Forcead® at
Abilene (heavy bombers), Bergstrom Air Force Base Aas-
tin, Sheppard Air Force Base at Wichita Falls, @Gafs Air
Force Base at Fort Worth (heavy bombers). SecondBse-
ville, San Antonio, Texarkana, El Paso, Houston hei$han-
Dennison, Big Spring, Kingsville, Lubbock, Corpus hristi,*
San Angelo, Del Rio, Laredo. Tertiary: Dallas,* @&yl Long-
view, Caddo Lake, Abilene, Odessa, Midland, Wacalle&n,
Bryan, Alice, McAllen, Harlington, Brownsville,* Eeport,
Lake Jackson, Galveston,* Beaumont.*

UTAH
Force Base at Ogden.
warfare testing center).

Primary: Hill Air
Dugway (chemical
City,* Orem-Provo.

Secondaryoodle,
Terti@ajt Lake

VERMONT
Primary: None. Secondary: None. Tertiary: Burlomgt

VIRGINIA

Primary: None. Secondary: Washington, DC complexRich-

mond,* Norfolk-Portsmouth,* Newport News-Hampton,*
Radford, Dulles Airport, Mt. Vernon. Tertiary:(Btid, Ten-
nessee),* Roanoke, Lynchberg, Hopewell, PetersbuBdack-

stone, Yorktown, Chincoteague, Quantico, Manassas.

WASHINGTON
Primary: Fairchild Air Force Base at Spokane (heavy
bombers), Bremerton (submarine base). Secondary:®tde-
bor, Tacoma,* Walla-Walla, Seattle,* Everett, Rad (the
Hanford nuclear processing facilities northwest &fichland).
Tertiary: Copalis Beach, Vancouver, (Portland, ©rgg
Spokane.



WEST VIRGINA
Primary: None. Secondary: None. Tertiary: Wheghrea
(everything north of Moundsville), Huntington, Cleston,
Cedar Grove.

WISCONSIN
Primary: None. Secondary: Madison. Tertianyp&ior
(Duluth, Minnesota), Eau Claire, Green Bay, Applet@sh-
kosh, Onalaska, (Dubuque, lowa), Mequon, Milwaykee
Waukesha, Racine, Kenosha.

WYOMING
Primary: Warren Air Force Base complex (Minutemans-mi
siles; including the entire area within a line cecting Chey-
enne, Federal, a point ten miles northwest of Waed;f
Guernsey, and—along the state line—Cheyenne again).
Secondary: None. Tertiary: Casper.



APPENDIX B
Fallout Pattern Data

Although it is true that any portion of the Unit8thtes might the data used in the predictions, compiled from r¥séMan-
receive fallout after a nuclear attack, it is atsee that the ual: Meteorological Data for Radiological Defens@ffice of
winds do not blow in random directions. For a matar Civil Defense, July 1970—FG-E-5.6/1, and from rawinav
target, therefore, areas which probably will—or |wibt— rose data supplied by representatives of the Defer@ivil
receive fallout can be determined. The method térd@ning Preparedness Agency.

these areas is described in chapter 3. This appendiains

TABLE 16
Fallout Vectors from Selected Cities
LOCATION 20 mph WIND SPEED 80 mph
40 mph 60 mph
Albuquerque, New Mexico* 25—175° 45—145° 55-105° —
Bismark, North Dakota 15—185° 45-165° 75-115° —
Boise, Idaho 5-195° 25—155° 85—115° —
Boston, Massachusetts 25-175° 25-145° 35—115° —
Brownsville, Texas 35-125° 45—115° 65- 75° —
245-325°
Buffalo, New York 35—165° 35—155° 55 —115° _
Burrwood, Louisiana 35—135° 45—125° 55-105° —
225—295°
Caribou, Maine 345—175° 25-145° 55-115°
Charleston, South Carolina 35—165° 45-125° 55-115° -
235—265°
Columbia, Missouri 25-165° 35-145° 55-125°
Dayton. Ohio 35—185° 35—145° 65-125°
Denver, Colorado 25—195° 35—155° 65—125° -
Detroit, Michigan 15-185° 45—145° 55—115° —
Dodge City, Kansas 25—175° 35-155° 45-115° -
Ely, Nevada 15-185° 25—155° 65- 95°
Fort Worth, Texas 25-155° 35—125° 45-105° -
Great Falls, Montana 5—175° 35-155° 65-135° —
Green Bay, Wisconsin 15—185° 45—155° 65-125° -
Jacksonville, Florida 45—155° 55-125° 65 — 115° -
205—275°
International Falls, Minnesota 15-195° 45-165° 85—125°
Lake Charles, Louisiana 35-145° 35—125° 45-115° —_
225—285°
Little Rock, Arkansas 35—165° 35—145° 55—115° -
Long Beach, California 355-185° 45......155° — —
Medford. Oregon 5—205° 25-185° 55- 95° —
Miami, Florida 45-135° 55- 125° 85- 95° —
225—305°¢
Midland/Big Spring, Texas 25—145° 35—135° 55—95°
Montgomery, Alabama 45—165° 45-125° 55-115°
21E-285¢
Nashville, Tennessee 35—175° 35-135° 45 125°
New York, New York 25—175° 35-155° 45-115° 85- 95°
Norfolk, Virginia 25-165° 35—145° 55-115° 85 - 95°
Oakland, California 5-195° 25—165° _
Omaha, Nebraska 5-175° 45 145° 65 -135°
Pittsburgh, Pennsylvania 35-185° 35 -155° 55 -115° 85 95°
Rantoul, lllinois 25-185° 45-145° 55 -125° 85 95°
Rome, New York 15- 165° 25- 155° 55 115°
Sault St. Marie. Michigan 25 205° 45- 165° 75 115°
Seattle, Washington 355 185° 15—165° -
St. Cloud, Minnesota 5-185° 45-165° 85- 115° —
Tucson, Arizona 5-175° 35 125° 55- 95°
Washington DC 25 175° 35 -145° 55 125° —

* Figures are given for areas with a 2 percent oramisk of fallout.
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TABLE 17

Dimensions of Dose Contours (1 Megaton)

WIND SPEEL CUMULATIVE DOSE DOWNWIND DISTANCE MAXIMUM WIDT}
mph R miles miles
10 150 95 30
10 500 50 16
10 1,500 25 9
10 5,000 5 3
20 150 140 20
20 500 70 11
20 1,500 25 6
20 5,000 (not likely to happen)
40 150 265 13
40 500 105 7
40 1,500 25 4
40 5,000 (not likely to happen)
60 150 310 10
60 500 110 6
60 1,500 7.5 1
60 5,000 (not likely to happen)
80 150 340* %
80 500 100* b
80 1,500 (not likely to happen)
80 5,000 (not likely to happen)

Figures reflect measurements made at D+14 dayseTimarked with an asterisk (*) indicate approxiovagiby the author.

"Data not available.

TABLE 18

Dimensions of Dose Contours (10 Megaton)

WIND SPEEL CUMULATIVE DOSE DOWNWIND DISTANCE MAXIMUM WIDTH
mph R miles miles
10 150 210 90
10 500 135 56
10 1,500 80 36
10 5,000 35 10
20 150 335 70
20 500 205 40
20 1,500 110 26
20 5,000 35 14
40 150 650 40
40 500 375 28
40 1,500 155 18
40 5,000 30 8
60 150 830 36
60 500 435 22
60 1,500 160 14
60 5,000 15 2
80 150 1,000* fid
80 500 480* fid
80 1,500 160* *k
80 5,000 10* fid

Figures reflect measurements made at D+14 dayse€Timarked with an asterisk (*) indicate approxioraiby the author.

**Data not available.
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APPENDIX C

Expedient Shelter Construction

The following shelter-building instructions wereagaded from
Oak Ridge National Laboratory's Expedient Sheltendda
book (ORNL-4941), a manual written by G. A. Christyda
Cresson Kearny. The Door-over-Trench shelter (fidéecan
be used by just about everyone; the Car-over-Treshetiter
(figures 37, 38, and 39) is particularly appropmiti retreaters
who plan to drive to a remote refuge in an emergeSeveral
other shelter plans were presented in this manuathwl
would have liked to include here, but space didafiotw this.
The instructions for constructing these two sheltare
basically so similar that 1 have taken the lib@tyombining
them into a single set of instructions. Each paxlgris pre-

ceded by a notation (CAR, DOOR, or BOTH) indicating to
which shelter the instructions apply. Before staytine sure to 2.

line out the paragraphs which do not apply to theltsr you
wish to build. Study all the instructions carefutigfore begin-
ning work, and then check off each step as youstiiiti

Both types of shelter are intended for use in avdeese a
shortage of building materials exists and where ehgh is
sufficiently firm that the walls of the shelter Wilot cave in. A
Car-over-Trench Shelter will provide fallout proiect for
four to six people, depending on the size of the aDoor-
over-Trench Shelter will provide fallout protectidor one
adult or older child for each door used and pravithetter
fallout, blast, and fire protection than does a @as¢-Trench
Shelter. A family evacuating a probable target ataeng a
crisis can carry with them—provided they have awdh a
roof rack, a station wagon, or a pickup truck—ertodgors
with the knobs removed to build this shelter.

For either shelter, first determine whether theugr is
firm enough to be safe. If the earth is very sariidig, unlikely
to be stable enough to keep the trench sidewalis &raving in.
A quick test to determine whether or not earthiri fenough
is given in step 7. Also before beginning, you dtalig a test
hole to make sure that the ground water table hadlépth to
solid rock is more than forty inches below the acet

1. DOOR—Materials Required: One door for each aduli

older child, or two younger children to be sheltei® neces-
sary. Even hollow-core interior doors will serve.

In addition to digging tools—preferably pick and

shovel—the following rainproofing materials are u@qd:
(A) To make the buried roof, especially neededédekrain

or melting snow from dangerously weakening the heart

covered doors, at least twenty-five square feetpgeson of
waterproof material such as canvas, plastic shgétiour or
more mils thick), shower curtain, or plastic taldée is
needed. A family-sized tent might even be used . H@)the
two canopies over the shelter openings, a piecaionproof
material about six by six feet and a second piécritafour
by four feet are required. These canopies will kédiout
and/or rain from entering the shelter. Ordinarytftlavill
keep out fallout particles but not rain.

Other materials are also useful: (A) An additiofifay
square feet (about the area of a bedsheet) peprpat
plastic or cloth is needed to line the trench aodmake
"rolls" to raise and strengthen the entryway andtilegion
hole openings (see figure 40). Plastic bedsheetisdreads,
stout curtains, canvas, rugs, etc. will serve. (BjpTpillow-
cases per person, filled two-thirds with earth,| dihction
as "sandbags." (C) String and/or cord, a knife, ariite for
sharpening tools, as well as a measuring tape styekd or
ruler, will be indispensable. (D) Finally, four ckts or
boards (each about four feet long) and eight staiesup-
port the awnings over the shelter openings are imedu
Poles and stakes from the family tent will work el
CAR—Materials Required: In addition to digging I&e-
preferably pick and shovel—a car that can be paidest
the trench is required. A four-wheel-drive pickupick is
ideal, but any car more than nine feet long willvee The
following materials are also needed: (A) To keepthea
mounded around the car from falling into the treiactd to
provide a storage shelf on the surface around riech,
plastic sheeting (such as polyethylene film attléasr mils
thick, shower curtain, or plastic tablecloth) oothl (bed-
sheets, bedspreads, etc.) are needed. (Ten toetvield-
sheets or the equivalent area of material will bguired.)
(B) Eight pillowcases, filled two-thirds with eartWwjll func-
tion as "sandbags." (C) String and/ or cord, a krdfed a
file for sharpening tools as well as a measurirge teyard-
stick, or ruler will be indispensable.

. BOTH: If at all possible, wear gloves while buildirige

shelter (including digging test holes) to avoidstadrs. In this
context, blisters could be fatal.

4. BOTH: Sharpen all tools before beginning work, amek

them sharp.

5. BOTH: Select reasonably level ground, accessiblesy
6. BOTH: Make sure that the earth is firm and stableugh

so that the walls of the trench will not cave irs @dtest, dig a
small hole about eighteen inches deep. Remove a#ielo
earth from the bottom of the hole. Then make a rfbhu
test" by pushing a bare thumb into the undisturbadh in
the bottom of the hole. If the thumb can be pusihéal the
earth no further than one inch, the earth shoulgw&ble
for this type of shelter. If the earth does notspihe "thumb
test,” move to another location and try the testimgCon-
tinue to relocate and repeat until suitable earfiound.

To make doubly sure the earth is sufficiently stadhd
safe, make "heel tests" as the trench is deepéitethake a
"heel test," first make an undisturbed, smoothheatep at
least four inches wide, sixteen inches long, eightaches
below the surface, and eight inches above whatdepth
you have dug the trench. If the earth step doedresk off
when a 150-Ib man stands on the outermost fouremaif
this step, placing all of his weight on one heellevhaising
his toe slightly, then the earth is stable enowgkatffely dig a
vertical-walled trench at least eight inches dedpan this
earth step (see figure 41).

153 APPENDICES



a
18w,

f——— - — — 10t )
; PLace “ROLLS™tR) OR  THREE 32 DOORS=| izim 4,006 oR sTiCKS
MQUNDEQ EARTH "SANDBAGS " (S) ON ALL )

SIDES OF OPENING.

RAINPROOF "BURIED ROOF ™ HOLE 9-n. DEEP

ABOUT 12,
12 in, B 16n @
A— L T
& & ol =
8 ‘ 0QOR ENTRANCE
. 3 DRAINAGE DITCH -
30w %180 ON ALL SIOES ~ MAKE VENTILATION TRENCH ABOUT
! ; 36 OR 12in If NO BOARDS OR
ar6n 71t ain MAIN TRENCH STICKS ARE AVAILABLE
~LINING 2 PLAN
STEP 18 SHEET
| A
1_ 7 |
STEF g m vt 1
|
—36n. _..l
SECTION A-A

y OPEN-SIDED CANOPY TO KEEP FALLOUT
aND RAIN QUT OF VENTILATION HOLE.

VENTILATION
TRENCH

BOARDS QR STICKS

CANOPY OPEN ON

aLL SIDES \
L

32-n WIDE HOUSE DQOR
3 REQUIRED)

PICTORIAL VIEW B-B
{SHOWING EARTH MOUND REMOVED FQR A CuTaway

VIEW OF ENTRANCE AND VENTILATION HOLE.)
S = SANDBAGS , R = PLASTIC ROLLS

LRAINPRQOF | OPEN-SIDED CANOPY TO KEEP FALLOUT AND
BURIED ROQF® RABINFALL OUT OF OPENING. CANOPY 1S
RAISED If SHIELDING IS RAISED

OPEN-SIDED
CANGPY
CORD -
TO STAKE

1210,

F TIME AND MATERISLS ARE avaiL-
ABLE AFTER COMPLETING THE SHELTER,
MAKE THE SHIELDING AROUND THE
ENTRYWAY 2.0 HIGHER —AS INDICATED
BY THE DASHED LINE. 4 b

4t 6in.

SLOPE FLOOR SLIGHTLY
TOWARD ENTRY

SECTION B-8

Door-Over-Trench Shelter, Pictorial View.

/
QPENING OF VENTILATION

FIGURE 36: Building plans for the Door-over-Trerekpedient doors, (From G. A. Christy and Cresson Kearny,
fallout shelter. This shelter is constructed ehtifom items found in Handbook, Oak Ridge National Laboratory, ORNL-4944ygust
every home: pillowcases, sheets, shower curtam, of course, 1974))

LIFE AFTER DOOMSDAY 154



SHALL |

DRAGIMIAGE 7

oITEH i <7 ‘_{D
i

S FALTH
L e

i WS/ SUSLIY

7
L— 28"
CAL. OVER _—~TPLELN TS
SHELTER

AL DOOR ~ LI EGRTH BANEED ABOU] SO H/GA
D ; AROUAL CAR. ~ SLOFELH OLTnoL

SHEE]-FOLD HELD B
fg 4 I8 % WIDE FLAP OF

CLOS: CAR. LOOR.
o FOLDED SHEE], SLOPE
N // ~ . DOWNH9RD
CIR FLOOR.. ;’d 4 /// 7
Ve

OROSESASIEREEY 7 / U /// N o
PLASTIC OR. CLOTH “WalL” D3 /// z o 2%
7O KEEP LARTH FROM FALLING ! Q

INTO TRENCH AND PRESERE < S EARTH FILL T
SHELF XN LSS LS " 5
2 S SYUSYTI L UL T ST NI
~ Y/~

SR,
SHELE FFOR STORING f/7/\
WATER , FOOD, €7C.

I'"‘" - S 3% - — =
D LIMIT OF BANKEED £ALTH FILL

LINING .
OF JREACHf 2 7, PLASTIC OR. CLOTH SHEE] ON OR/S, EROUND SURFA

N

CROSS=SECTION THROUG, CAR LIIR.

SHOWIMNG FOLDEP=SHEE] METHOL SF RETANA/G
EARTH FI/LL AROUNO CAKR. .

Car-Qver-Trench Shelter, Front View and O oss Section.

N

FIGURE 37: Building plans for the Car-over-Trencipedient fall-

out shelter. Similar to the Door-over Trench venmsithis shelter home fallout shelter. (Friérpedient Shelter Handbook.)

155

provides about twice as muatiiation protection as the average

APPENDICES



FIGURE 39: Plan and elevation of the Car-over-The8belter.
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7. DOOR: Prepare to dig a vertical-walled trench foand
one-half feet deep and three feet wide. To determthe
length of the trench, add together the widths dftlaé doors
to be used for roofing it, and then subtract eighthes
from this sum. (To avoid arithmetical errors, it est to lay
all the doors side by side on the ground.)

8. Stakeout a rectangular trench thirty-six inches ewidnd of
the length previously determined. Also stake oue ten-
trance at one end and the ventilation hole at thero

9.CAR: Dig a trench twenty-eight inches wide andrtyf
inches deep. To determine the length of the tremobasure
the overall length of the car (front to rear bumpeBubtract
forty-eight inches from this measurement and useés th
dimension as the length of the trench.

10. CAR: Stake out a rectangular trench twenty-eighthés
wide and of the length determined previously. Alstake
out the entrance

11. BOTH: Clear any brush, grass, or weeds that areemor
than a few inches high from the area where theclrenill be
dug, and from the ground around all sides of thremdh to a
distance of about eight feet from the sides andseaofl the
trench.

12. BOTH: Dig the main trench, the entryway trench, aihe
ventilation-hole trench. Place the excavated eadlong
both lengthwise sides of the trench so that noheést piled
nearer than three feet from the sides.

13. BOTH: To reduce the labor in removing hard earthithwa
pick, pick-mattock, or grubbing hoe: (A) Keep toosharp.
(B) After shoveling out and leveling the temporabpttom
of the trench, start picking in the center of theenth,
digging and then shoveling out a shallow hole &rdke
entire width of the trench. (C) Then with the pick mat-
tock, break off row after row of small chunks of rtea
breaking off each row across the width of the thena little
experimentation may be necessary to determine tp&- o
mum size chunk which will break off with each pickroke.
Move forward as the work progresses (see figure. 42)
(D) Shovel out the loose earth until the trenchoiflas again
about level. (E) Repeat.

14. DOOR: To keep each trench its full width as it isgd cut
sticks thirty-six, eighteen, and twelve inches lorand use
them repeatedly as width measures. Keeping thechreits
full width will save much work and time later.

15. CAR: Excavate both the main trench and the tweoty-f
inch-long part of the entryway trench to a depth fofty
inches. To save work, cut a stick twenty-eight exhlong
and use it repeatedly to help keep the main treitehfull
twenty-eight inches wide as it is dug down. To keept
radiation, do not make the entrance larger thanstiihted
unless a very large person must enter.

16. BOTH: If thes oil changes as the trench is beingaegated,
again make the same two soil tests—the “"thumb test]
the "heel test"—used in the test hole. If the sbks not pass
the tests, do not dig the trench any deeper.

17. DOOR: Carefully level and smooth the ground to &-di
tance of two and one-half feet from the sides @ tfench so
that the doors will lie flat on the ground.

18 BOTH: If the supply of sheets, bedspreads, plasdiag/or
other materials is plentiful, line the walls befocevering the
trench. The wall lining should reach the floor loé trench.

A trench with lined walls is more livable; the i keeps the
dirt from falling into eyes. Remove loose earth amdck
from the edges and walls before placing the linifg.ang the
lining from the edge of the trench by piling aldéitearth on it.

19. DOOR: To rainproof the shelter and to prevehe troof-
ing doors from being dampened and weakened, usélaava
ble waterproof materials as follows: If the earth dry, the
easiest and best way to make a rainproof roof iplexe the
doors directly on the ground, with each of the eddors
overlapping an end of the main trench by four isch8&e
sure to first level the ground surface so that slotouch the
ground close to all edges of the trench. Mound darth
over the doors until the mound is about twelve @schdeep
above the centerline of the trench and slopes tth kmides,
just covering the ends of the doors. Next, smoofh the
earth mound, being careful to remove sharp stones
sticks that might puncture the rainproof materialhen
place waterproof material over the smooth mound,kimga
the illustrated “buried roof." Finally, carefully cund an
additional six to twelve inches of earth on toyito$ roof.

If the earth is wet, place the waterproof
directly on top of the doors to keep them dry amcng. To
keep water from collecting on the horizontal suefa@and
leaking through, slope the doors toward one side tlo¢
trench by raising the other side of the trench Ibpoua three
inches. One way to raise a side (while not increpsthe
distance the doors must span and thus decreasiagdépth
of earth that they will support) is to place an tledilled
"roll" of bedsheets or other material along one gloedge of
the trench. To keep the waterproof material used ctwer
the doors from sliding down the slope of the doawvken
earth is shoveled on, tuck the upper edge of thdenmh
under the higher ends of the doors. Finally, mouearth
over the doors so that the mound is eighteen inctiesp
above the centerline of the roof and three or fmahes deep
over both ends of the doors.

If more waterproof material is available than
required to create a "buried roof," to cover theordp and to
make the two illustrated canopies over the shelipenings,
use this excess material to cover the ground onctwhhe
doors are placed.

20. DOOR: In order to be able to place an adequatelgkth
depth of shielding earth right up to and around #mryway
and ventilation hole, before placing the earth coem the
roof, stack improvised "sandbags" around these tomen-
ings, or use cloth or plastic material to make Istolof earth,
as illustrated in figure 40.

21. DOOR: Shovel earth around the "rolls" or "sandbags,
used to raise the level of the earth around the shelter
openings. Slope this earth outward, and pack ittlsat rain
water on the ground cannot run into the shelter.

22. CAR: After the trench has been dug and cleaned touta
depth of forty inches, or the excavation stoppedabee the
soil has changed, drive the car carefully over thench.
Have someone guide the driver carefully.

23. CAR: To shield against radiation coming from abotke
trench shelter, remove the seats and put excaveseth into
the car (on the front and rear floor, on the aredsre the
seats were, and inside the trunk) to an averagehdep at
least one foot. If you are using a pickup trucK fhe bed
to a depth of one foot, too.

24. CAR: To keep earth that is to be banked ar¢bhedar
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TO MARE AN E* trGr 0oLl (R ) :

] SELECT ALPIECE OF CLoTH o HALASTIC
AT LEAST RS STRONG AS A NEW BED
SHEET, 8 X7 W/OER THAN THE S/DE OF THE
OPEANG 70 BE PROTECTED , VD
Sr) LONG.

2. PLACE 2 ff oF 7we&
LENGTH OF THE CLOTA
ON THE GROUAMD, AS _
ILLUSTRATED.

3. WHILE US/IHNG BOTH HAK/DS
JO MHOLD UP 3B Ff OF THE
LENGTH OF THE CLOTH
AND PRESS/ING AGHIA/ST
THE CLOTH WiITH YOUR
BODY, HAVE ANOTHER
PEL SOA SHOVEL EARTH
O TO AND AGAIAST , I 3
TAE CLOTH . = EEE—

L WHILE STILL PULLING O THE CLITH,

PULL THE UPPER FART Down OVER
THE EARTH ON THE LOWER FIRT OF
THE CLOTH,

S COVEL THE UPPER EDGE OF THE CLOTH,
FORMINIG AN EARTH -F/LLED “pro0kn’
N THIS EOGE, A5 /LL USTRATED .

CLOTH

SLOPE EARTH 70 DRAN/

CLOTH

FIGURE 40: How to make an earthen “roll” using a bed sheet. The roll
takes the place of several conventional sandbags and uses less cloth,
(From Expedient Shelter Handbook.)

n
’ QH\ I//

W o

“"HEEL TEST" FOR
EARTH STABILITY

8in.
MINIMUM

FIGURE 42: The proper way to use a pick or mattatkrk your way  FIGURE 41: Making the "heel test" for earth stapili This test
forward by breaking off chunks of the trench flodhen shovel out determines whether or not it will be safe to dig trench any deeper.
the chunks. Don't try to do your primary diggingttwithe shovel.  (From Expedient Shelter Handbook.)

(From Expedient Shelter Handbook.)
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from falling into the trench, use plastic sheetdeast four

mils thick, shower curtains, bed sheets, or other

material—as illustrated in figures 37, 38, and B8.do so,
first fold a sheet about fifteen inches from oneiteflong
edges. Then secure the folded edge of the shéwt imottom
of the door frame by closing the door on it. Pldee longer
part of the sheet on the gro'und in such a positia the
line along which the cloth contacts the groundaeef when
the cloth is pushed inward toward the trench, isreh or
two inside the line joining the inner sides of thent and
rear wheels. Next, put some earth on the larger gfathe
sheet to hold it in place on the ground.

25. CAR: Shovel more earth on and against this held-in-

position, larger part of the sheet, up to the heighthe
bottom of the car door. Meanwhile, keep the fiftémch-
wide outer flap of the sheet above the banked eartih it

keep exhaled water vapor from wetting clothing doedl-
ding and reducing its insulating value, prop thatwWation
openings as wide open as is practical to maintalierably
warm shelter temperatures. When fallout is descendi
ventilation openings should of course be closed emor
tightly.

33. CAR: After otherwise completing the shelter, put &ix
eight inches of earth on top of the car hood tadase the
shielding provided by the engine and to preventstire from
overheating the hood and thus the air inside tle#eh

34. CAR: To increase the radiation shielding of the entea
at times when temperatures inside the shelter penmst of
the entrance to be closed, fill a car seat witlthed shelter
occupant can then pull the upside-down, earthdfitar seat
over the entrance hole, as required. If the caslachollow
seat, use an earth-covered spare tire, or boards.

can be placed on the outward-sloping side of threkdwh
earth. So placed, this flap will help carry awagnfr the
shelter any rain or fallout that may run off ther.ckor
added shielding, bank earth twenty inches high radatine
car.

26. CAR: Secure the folded material in the front doorttsat
enough of it extends in front of the door to enaybe to
prop up this part of the fold under the front fend&ater
that may run off the car roof from its drain chadnthen will
not run under the car. Similarly, secure plastic ctoth
sheets under the closed hood and car trunk to keeth
piled around the front and rear of the car fronlirfglunder
the car.

27. BOTH: Dig small drainage ditches around the complete
shelter to lead runoff water away.

28 BOTH: To keep rain and/or sand-like fallout particle
from entering the shelter openings, build an opdaes
canopy over each opening as illustrated in fig@&snd 39.
Support each canopy on two sticks placed firmlythe
ground; pull the corners of each canopy with cdred to
the bases of four stakes.

20. BOTH: For a place to sit inside the shelter, make a
"bench" of water and food containers, bedding,, giaced
along the side of the trench that is farthest fribva off-
center shelter openings. If the trench floor is painis best
to cover it with waterproof material.

30. CAR: Place "sandbags" on the ground around three side
of the entrance. (A pillowcase about two-thirdd &flearth,
tied closed at its mouth, makes a quite satisfgctsand-
bag.”) Mound earth around and almost as high as the
sandbags to keep possible rainwater on the grotomd f
running into the shelter trench. Study figure 40sely in
this regard.

3L CAR: To provide the essential ventilation—especiétly
enough cooling outdoor air in warm weather—buildeati-
lation opening at the rear of the car. Make thisropg ten
inches wide and at least six inches high. (Thisnapewill
need to be made larger if you plan to build a Keaair
pump to use in it—see Appendix D for plans of thenp.)

32 BOTH: In cold weather, restrict air flow throughe
shelter by hanging curtains or otherwise partialbstruct-
ing the two shelter openings. Always leave at leasew
square inches open in each opening, however, wepre
dangerous concentration of exhaled carbon dioXide.
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APPENDIX D
The Kearny Air Pump

The Kearny Air Pump (KAP) is a ventilation pump ideed
by Cresson H. Kearny at Oak Ridge National Laboyator
be used in expedient fallout shelters. It consi$ta wooden
frame about three feet square (the dimensions ariable)
with a series of plastic flaps arranged acrossface to allow
air to pass through the frame in only one directMhen the
frame is swung back and forth in a doorway or Vatiin
tunnel, the flaps act as valves, creating a flowinfThe formal
instructions on how to build a KAP are lengthy, khis
shortened version will provide a general overvidprinciples
and design.
The frame can be made of any stiff material. Alijou

small boards are pictured, even a few relativalyight sticks

cut from bushes could be used. Note that the opeafnthe
pump is crossed by many wires spaced about twdstlaf an
inch apart and that only every fifth or sixth wioarries a
plastic flap. String pulled taut across the operamgl stapled
or tied in place can be used in place of wire. Taps are cut
from garbage bags or strong paper. A hem of flaperia is
wrapped around a wire and taped to itself (notht® wire).
The drawings picture metal hinges being used tpens the
KAP in the doorway; you might take a set of hindesn a
door in your house. In more primitive conditions,hange
made of rope, wire, or fabric tape might be madseive. See
figures 43, 44, 45, and 46 for details of constaict

UNUSED PARTS OF DOORWAY COVERED

PULL CORD
(SLACK)

FIGURE 43: Perspective view of the Kearny Air Pump (KAP). (From
Expedient Shelter Handbook.)
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FIGURE 44: Detail of KAP construction. You can imogise materials to suit your circumstances. (FrogueBient Shelter Handbook.)
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28Y% in. PIVOT-WIRE

FIGURE 45: Detail of KAP valve flap construction.

O

e = s==ma, B ~
LOW-RESISTANCE AIR PASSAGEWAY r
TO OUTDOORS ! . HORIZONTAL PREFERABLY PUMP IN THE
FIXED SUPPO
:} E RT SAME DIRECTION AS THE
’ NATURAL AIR FLOW
PULL-CORD PULLING\\ M
/

A /

' { N ™ /
~ OUTDOOR AIR FLOWING
p/ - ‘)(\ . ‘-N‘( THROUGH LOW-RESISTANCE
vl PASSAGEWAYS FROM OUT-

L SHELTER SPACE | DOORS
{ TO LESSEN ENTRY OF FALL-
‘/PLAST'C OR CLOTH " OUT, IT IS BETTER TO PUT

COVERING UNUSED PUMP IN UPPER HALF OF
ﬁ PART OF DOORWAY DOORWAY, AND COVER LOWER
F

I AN L I T N R A L S SRR S IR P YN T o

FIGURE 46: A KAP pictured in use in an improvidessement seated or lying down position.rtFExpedient Shelter Handbook.)
fallout shelter. The pump may also be operated odatfly from a
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APPENDIX E

Supplementary Medical Information

This appendix contains technical information asenerice
material for a physician or paramedic unfamiliathwvthe
characteristics of the special burns and radiatipmies asso-
ciated with nuclear weapons effects. This matdrad been
condensed from The Effects of Nuclear Weaponsgedity
Samuel Glasstone.

Special Characteristics of Injuries

tion. Infected second-degree burns can become -deigdee
burns due to the destruction of the remaining layeskin.

Thick scar tissue (keloids) can be expected oveidelde
burns if the healing is delayed by infection or musfition.
Dark-skinned people (Orientals) produce keloidsilgass a
racial characteristic. The keloids subside graguati the
course of years.

Eye injuries. Nuclear explosions produce choriogti

Sudden compression and decompression of the body itburns, flash blindness, and keratitis. Retinal dpains occur

the blast wave results in damage at junctions Exvissues
and in air-containing organs. The lungs are padityiprone
to hemorrhage and edema, and if the injury is seaércan
enter the veins of the lungs, creating air embalistruction of
the vessels of the heart and brain. Bodily actiiritya person
suffering primary blast injuries is extremely haiwass for this
reason, and can produce death where recovery roiglet-
wise have occurred. Damage to the brain is unlikslga direct
effect, but can result from arterial air embolisarg in the
lung. Persons who spontaneously survive twenty-fodorty-
eight hours without treatment, complications, dreotinjuries
usually recover, showing little lung hemorrhageafieven to
ten days.

Primary blast effects can cause temporary lossoof c
sciousness and ruptured eardrums.

Indirect blast injuries from missiles striking thedy can
either be penetrating or nonpenetrating. Smallsgieegments

can cause penetrating wounds deep enough to emter t

abdominal cavity in some cases, even if the fragsnare very
small (0.1 grams). Indirect injuries caused by libedy being
thrown through the air and striking a stationarjeobdo not
differ from normal impact injuries.

in persons who have the fireball in their field oéw at the
instant of detonation. Impairment of visual acuiyl depend
on the part of the retina that is damaged.

Flash blindness is a temporary condition of dazel®m
which may persist from a few seconds to severak.d#yis
associated with image persistence, after-image &gtiom,
halo, etc.

Keratitis (inflammation of the cornea) may appear i
nuclear explosion victims in some instances. Thepgms
(sensitivity to light, foreign-body sensation, lagmation,
redness) last from a few hours to several days. drieet of
most cases follows soon after the explosion, bilayae onset
as much as a month later can occur when associsitid
nuclear radiation injury. Corneas usually do notfesuper-
manent damage in a nuclear flash injury of the (#yere is no
delayed opacity).

Effects of acute radiation dosages. The unit ofatazh
dosage in normal use is the "rem" which stands'foentgen
equivalent mammal (or man)." The rem is a dose wnit
"biological effect" and does not refer to the amoahradia-
tion received but to the amount of damage done.daonma
rays, x-rays, and beta rays, the dose in rems pso&pnately

Burns. Nuclear weapons produce flame burns, flashequal to the amount of radiation received measuired

burns, and sometimes burns due to contact withghstand
dust from the explosion itself. Flame burns arenfial to

common burns caused by any fire. Flash burns dlietéd

directly by the thermal heat pulse of the explosard are
usually restricted to those parts of the body rmteced by
clothing. Only the side of the body facing the i@ is injured.
Flash burns through clothing usually occur whéeefabric is
thin and tightly pressed to the skin, such athateibows and
shoulders.

roentgens.

Table 19 represents a summary of the clinical effext
acute ionizing radiation dosages (those receivedtabnce or
over a very short time). The information applieswbole-
body exposures uncomplicated by other conditions.

Radiation
aggravate shock. An irradiated person with burmriep may
develop earlier and more severe shock than thenerfethe
burns would indicate. Healing of wounds is retardsdthe

Flash burns generally show a much smaller depth oleffects of radiation sickness due to a drop in mrstresistance

penetration of the skin than flame burns. Dependin the
distance from the explosion, the burns may varynfrmild
erythema to charring of the skin. Flash burns dgvehs
depigmented lesions in cases of moderate expobutein
cases of light exposure the initial erythema isofeéd by the
development of a walnut coloration of the skin. {@&oThis
remark applies directly only to Orientals.)

to secondary infections. Infections which would mally be
dealt with by the body may prove fatal in radiatioctims.
Acute doses of 25 to 200 rems produce little effScime
patients will complain of vague discomfort or faigy others
may have nausea and vomiting during the first dégra
exposure, and still others will show no symptomalhtDetec-
table blood changes will be present in some pe(gae figure

Burns of moderate second degree (and milder) usually47). The patients will recover and feel fine for taptwo weeks

heal within four weeks, but third degree burns easily be-
come infected, especially because one of the sftdfatuclear
radiation injury is to decrease the body's resgstdn infec-
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or more, then suffer mild loss of appetite and isalaln this
latent period, changes in the character of the dlwdl be
more definite. Essentially all patients will recoe®mpletely

injuries superimposed on other conditions



100 to 1,000 rems Over 1,000 rems
Therapeutic range Lethal range
Q to 100 reins ——
Runge Subelinical
range 100 to 200 rems 200 to 600 rems 600 to 1,000 rems 1,000 to 5,000 remns Over 5,000 rems
Clinical surveillance Therapy effective Therapy promising Therapy palliative
Ineldence of vomiting None 100 rems: 5% 300 rems: 100% 100% 100%
200 rems: 50%
Delay time - 3 hours 2 hours 1 hour 30 minutes
Lead!ng organ None Hematopoletic tissue Qastrolntestinal tract Central nervous systom
Characteristic slgns None Moderate leukopenia Severe leukopenia; purpurs; hemorrhage; infection, |Diarthea; fever; disturb- | Convuislons; trermer;
Epilation above 300 rems. ance of electrolyte bal- ataxia; lethargy.
ance.
Critical perfod post- - - 4 to 6 weuks 5 to 14 days 1 to 48 hours
exposure,
‘Therapy Reassurunce Reassurance; hematolo- | Blood transfuston; anti- | Consider bone marow | Maintenance of electro- | Sedatlves
gic surveillance, biotics. transplantatton, lyte bulance.
Proguosls Excellent Excellent Good Quarded Ifopeless
Convaleseent pertod None Several weeks 1 to 12 months Long —
Ineldence of death None None 0 to 80% (varisble) 80 to 100% (variable) 90 to 1009,
Death occurs within — — 2 months 2 weeks ‘ 2 days
Cause of death —_ —_ Hemorrhuge; infeetion Cireulatary collupse Respiratory futlure;
braln edems.
TABLE 19 100
Clinical Effects of Acute lonizing Radiation Doses g 7540\ \\\ e
= s
x VA N il
. L . . LrmpHocYTES 2 5O \ \ \\\\I . /;/ d
in the absence of other injuries or infection. Adletg care and Woas{ | \2 ~—_
G . . N i
the_ use of antibiotics as needed will expedite veop of more o N T UNTwoeatH, |
serious cases. 570 15 20 25 38A335 30 45 50
Acute doses of 200 to 1,000 rems will produce letha 2'°° lﬁ\\\\\
effects in from O to 80 percent of the patientgeat®ling on the 2 75 \\ \ \\\ /;
. T ] \ P
dose. Probability of survival is good at the loveerd of the remicuocrres S 201 L\ SN =
range and poor at the upper end. Initial symptoregelbp 4 25 1 \\3 \2 =
generally within twenty-four hours of exposure amahsist of s 0 S 2 UNYIL DEATH_
nausea, vomiting, diarrhea, loss of appetite, amthise. The 00 e 0B B2 [ ® 40745 %0
larger the dose, the sooner the symptoms will agveSymp- I r\:\‘\\\\\
. . 751 © Ne .
toms will disappear after a day or two, and foresal’days to Z \ o N -
two weeks the patient will feel relatively well. I&equently GRranuLocyTEs 2 20 ) \\ AN ~ ///’
there is a return of symptoms, including feverridiea, and a % 25 1 \\ s N2 D ///
step-like rise in temperature which may be duedmompany- 22 0 S \'0 3 gg“Lzsm’w“ 35 35 45 5
ing infection. Commencing two to three weeks aftgpasure, 100 T, DAYS
. =~
there is a tendency to bleed spontaneously, and &ewmor- @@ F 75 4 \\\\:\\ 7
rhages (petechiae) form under the skin. This tecylenay be &P % 5o NN -
marked. Spontaneous bleeding from the lining of rieuth, PLATELETS Z \\3 N T~——T 7
the intestinal tract, and the kidneys (blood in tirvene) are s 257 > UNTIL DEATH
very common. The bleeding is due to a lack of jsein the ¥ 0255 55 55 30 35 45 45 50
blood. Epilation (loss of hair) begins at about tweeks in @ _J'OO | D AYS
cases exposed to more than 300 rem. A loss of Wwhitel cells 275 N TN N
occurs, leading to overwhelming infections. Moreries ERYIMROCYTESEE g - N3 NN
cases exhibit severe emaciation and delirium, wéhth inter- = 25{ %Nm peatn N2 T~
. . . . . . ~
vening in two to eight weeks. Patients who surVorethree to © L T
2 07555 20 25 30 35 40 45 50
DAYS

FIGURE 47: Typical blood cell response to wholebloradiation.

The curves marked / represent a response to axfms@e, approxi-
mately 200 rem. The curves marked 2 represent ketivédl dose
(aboul 500 rem). Curves marked 3 correspond tata 880 percent

LIFE AFTER DOOMSDAY

164

lethal dose (about 1,000 rem). (Derived from theTAhandbook
Emergency War Surgery, United States Defense Depatt 1975—
D 1.6:Su7/975.)



four months and do not develop complications grigua

STAY TIME

3 hours/day
6 hours/day
12 hours/day

recover. Loss of hair is not permanent, and bloodhppsition Maximum Stay Time for Daily Excursions
returns to normal.
Acute doses greater than 1,000 rem are 90 perchall DOSE RATE
under the best of care. In the range of 1,000 @9®,rem, the 2.00 R/hr
gastrointestinal system shows the most severe teffedomit- 100R/hr
ing and nausea are rapidly followed by prostratiaharrhea, 0.50 R/hr
0.25 R/hr

anorexia (lack of appetite and dislike of food),dafever. The
diarrhea may be frequent and severe, watery at &insl becom-
ing bloody later. With lower dosages, the patienaymexpe-
rience two or three (or more) days without symptoaifter the
initial discomfort passes. This period is followéy a return of
the early symptoms with delirum or coma, termingtirin
death after a few days to two weeks. In doses &800 rem
there are prompt changes in the central nervougersysSymp-
toms are hyperexcitability, ataxia (lack of musculeoordina-
tion), respiratory distress, and intermittent stupdThere is
almost immediate incapacitation, and death follovs all
cases within a few hours to a week.

Emergency Handling of Radiation Victims

The following guidelines for handling radioactivelgon-
taminated patients were adapted from Physician'sergency
Handling of Radiation Accident Cases (Atomic Ener@om-
mission, 1969—Y3.At7:2 Rl 1/20). Originally writterwith a
nuclear power plant accident in mind, they havenbeelapted
here for the nuclear war setting.

1 Check patient on stretcher for contaminationjngisa sur-
vey meter.

2. If seriously injured, give emergency lifesaving isssce
immediately.

3. Handle contaminated patients as if carrying out wagisal
procedure (use cap, mask, gown, gloves, etc.).

4. Collect and contain all potentially contaminated tenal,
such as clothing, bedding, blood, urine, vomitusd astool.
When the patient is first removed from the contated
environment, any or all of these could be radiegctiand
must be treated accordingly.

5. Decontaminate the patient's skin by washing wittapsand
warm water (as the medical condition permits). Rmarticu-
lar attention to body orifices, folds of skin, arthir. Con-
tinue to use the survey meter to check the progasshe
decontamination. Scrub the most contaminated fiests

6. Wounds should be covered until the general decdntam
tion bath is accomplished. Then they should be rdibe
irrigated with sterile water, and the run-off catugn a
basin. This water will now contain radioactive nmitle and
must be handled with care.

7. In the case of a grossly contaminated wound congin
fallout, dirt particles and crushed tissue, the gmecy
treatment is a simple wet debridement followed atlater
date by more thorough surgical attention. The &ssand
dirt removed from the wound will be radioactive andll
require proper handling.

24 hours/day
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APPENDIX F

Special Radiological Information

This appendix contains the information you will deén order
to measure the external radiation hazard, prediow hlong
you will have to remain in the shelter, and estendhe expo-
sure a person will receive by going out of the tmelfor a
specific amount of time during the dangerous period

Rate of Decay Calculations

Figure 48 consists of two scales which you can apart
and use as you would a slide rule. The upper schlews
various times after the nuclear explosion, rangifrgm one
hour to forty days. The lower scale represents thadiation
dose rate. By sliding the scales back and forthy yan match
any measured dose rate with the time when it wassored.
This gives you a means of predicting how rapidlye thallout
radiation in your area will decay. Measure the atidn close
rate outside the shelter, exactly three feet alblowground.

For example, the scales are positioned in figure a47if a
measurement of 1,000 R per hour has been obtainétlealess
than three hours after the explosion. By comparthg scales
to the right of this point, you can see that thesedwate will fall
to 10 R per hour by the sixth day, and to 1 R peuwrhby the
fortieth day. (You can cut the scales apart alosdpited line
and reposition them to fit your time and radiatieading.)

Note that the dose rate scale is in arbitrary unitdich
means that you can adjust it also to suit your seékhe scale
as printed runs from | to 1,000 R per hour. You @aljust it to
cover the range from 10 to 10,000 R per hour by tipiying
the numbers on the scale by 10. You can adjusb icdver the
range from 0.1 to 100 R per hour by dividing thembers on
the scale by 10. To cover the range from 0.01 toRl(er hour
divide the numbers on the scale by 100.

Stay-time Calculations

line from a measured dose rate in the left scajg¢Eure Rate
at H+t) to the time when the dose rate was measumedhe
center scale (Time after Burst), and continue tme lto inter-
cept the right scale (Exposure Rate at H+l). Theeraept
point on the right scale gives you the theoretidalse rate at
one hour, which you need for the next calculation.

Decide how much radiation you are wiling to accept
This will depend on your previous exposure and hdese you
are to the 200 R lethal limit (see figure 50). Maitke maxi-
mum allowable dose in the left-hand scale (Totalpdsure).
Now mark the H+l dose rate in the scale second fitw left
(Exposure Rate—1 hour). Draw a line through theseo t
points to intercept the center scale (E/ R 1). Mémk intercept
point on the center scale.

Finally, mark the "entry time" (when you plan to go
outside) on the right-hand scale. Now draw a ditaiine from
the point on the center scale to the point on thghtshand
scale. This line will cross the "Stay Time" scalthe intercept
point will be the amount of time you can stay adésibefore
acquiring your maximum safe dose of radiation.

For purposes of illustration, imagine that it isftefen
hours after the explosion and you have been in #-shielded
fallout shelter the whole time. You want to go dies to
decontaminate the area around the shelter. You tokeading
four hours after the explosion which indicated ampasure
rate of 80 R per hour at that time. You are willitg accept 150
R of exposure if you have to. How long can you stayside
before you reach this level of exposure?

Consulting figure 49, you see that the dose rats @@ R
per hour (A) at four hours after the explosion (B) line
connecting A to B intersects the H+l scale at 400p& hour
(©).

Now turn to figure 50. You are willing to receives@R of
exposure (A). The H+1 dose rate was 400 R per KBy Draw

Suppose you have an emergency and you want to kno'a |ine from A to B and extend it to the center scéC). You

how long you can stay outside without receiving angkrous
dose of radiation. Figures 49 and 50 will help.

First, you must determine the dose rate for oner hafter
the explosion (even if it took more than one hoor the fall-
out to reach your location). Using figure 49, dawatraight

plan to go outside beginning fifteen hours aftee thxplosion
(D). A line drawn from C to D intercepts the "Stdyme" scale
at twelve hours (E). This is the answer. Under g¢hesnditions,
you can stay outside for twelve hours before aaugira dose
of 150 rem.

Time after detonation

hours‘ ’ days

lu Laladolie i 3 |u| Lol oo 10 20;.;...1.-.:3 M 1 .Q‘ é 10 0
------------------------------------------ cut here ~~-------- - e e e m e m e ee e e
o o o o o o o o o o o o F ™ o~ -
g & §&8 8 8 % %& & =

Dose rate (arbitrary units)

FIGURE 48: A slide-rule for predicting the ratedscay of fallout radiation.
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FIGURE 49: Together with figure 50, this chart denused to
estimate radiation exposure and the maximum safesexe time

under given circumstances. (From Radiological Degedlandbook,
Defense Civil Preparedness Agency, June 1974--SM21)L
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Final Emergence

After the external radiation dose rate has fallen & point
below 2 R per hour, you may begin to go outside armregular
basis. Your time outside the shelter must be lidhithowever,
to avoid receiving over 6 R of exposure each dayhelV the
external radiation dose rate decays to 0.25 R peuar,hyou
may leave the shelter permanently. Table 20 is ansary of
the amount of time you can safely spend outside Various

dose rates between 2 R per hour and 0.25 R per hour

Total Exposore Exposure Rate (1 hour)

{E) )
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af- sl
- sl
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'y .
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oo} ' -~
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09—
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200} 30008— o7l
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FIGURE 50: This chart is used with figure 49 to dice maximum safe

E

stay-time in a radioactive environment. See text fiiscussion. (From
Radiological Defense Handbook.)
TABLE 20
Maximum Stay Time for Daily Excursions

DOSE RATE STAY TIME

2.00 R/hr 3 hours/day

1.00 R/hr 6 hours/day

0.50 R/hr 12 hours/day

0.25 R/hr 24 hours/day

LIFE AFTER DOOMSDAY
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APPENDIX G
The Kearny Fallout Meter

Reprinted from: The KFM, A Homemade Yet Accuratedan
Dependable Fallout Meter, ORNL-5040. Published ak ®Ridge
National Laboratory. Available from National Tectai Informa-
tion Service, U.S. Department of Commerce, 5285t Rwyal
Road, Springfield, VA 22161. Price $8.00.

1. The Need for Accurate and Dependable Fallouefdet

If a nuclear war ever strikes the United Statesjiwors of the blast and fire effects
would need to have reliable means of knowing whiea tadiation in the
environment around their shelters had dropped eméudet them venture safely
outside. Civil defense teams could use broadcdsssirwiving radio stations to
give listeners a general idea of the fallout rddiatin some broadcast areas.
However, the fallout radiation would vary widelyofn point to point and the
measurements would be made too far from most s&eltemake them accurate
enough to use safely. Therefore, each shelter dhbale some dependable
method of measuring the changing radiation danigdts own area.

During a possible nuclear crisis that was rapidlyrsening, or after a nuclear
attack, most unprepared Americans could not bugtberwise obtain a fallout

meter -- an instrument that would greatly improkeit chances of surviving a
nuclear war. The fact that the dangers from fallaaliation -- best expressed in
terms of the radiation dose rate, roentgens per (f®fr) -- quite rapidly decrease
during the first few days, and then decrease modenaore slowly, makes it very
important to have a fallout meter capable of adelyameasuring the unseen,
unfelt and changing fallout dangers. Occupants faflaut shelter should be able
to control the radiation doses they receive. Ineorth effectively control the

radiation doses, a dependable measuring instruimemteded to determine the
doses they receive while they are in the shelter while they are outside for
emergency tasks, such as going out to get badlgecewater. Also, such an
instr&)ment would permit them to determine whers isafe to leave the shelter for
good.

Untrained families, guided only by these writtestinctions and using only low

cost materials and tools found in most homes, he&en able to make a KFM by

working 3 or 4 hours. By studying the operatingtiees of these instructions for

about 1 1/2 hours, average untrained families baes able to successfully use this
fallout meter to measure dose rates and to ca&ukdiation doses received,
permissible times of exposure, etc.

The KFM (Kearny Fallout Meter) was developed at ®adge National Laboratory.

It is understandable, easily repairable, and asrateas most civil defense fallout
meters. In the United States in 1976 a commercélgilable ion chamber fallout
meter that has as high a range as a KFM for gamewéation dose-rate

measurements retailed for $600,

Before a nuclear attack occurs is the best tinteutlol, test and learn how to use a
KFM. However, this instrument is so simple thatduld be made even after
fallout arrives provided that all the materials dadls needed (see lists given in
S;]ecltions V, VI, and VII) and a copy of these instians have been carried into the
shelter.

1. Survival Work Priorities During a Crisis

Before building a KFM, persons expecting a nuckggack within a few hours or

days and already in the place where they interaluait attack should work with

the following priorities: (1) build or improve adfi-protection-factor shelter (if

possible, a shelter covered with 2 or 3 feet ofreand separate from flammable
buildings); (2) make and install a KAP (a homemabelter-ventilating pump) --

if instructions and materials are available; (8ystat least 15 gallons of water for
each shelter occupant — if containers are availgleassemble all materials for
one or two KFM's; and (5) make and store the dragent (by heating wallboard
gypsum, as later described) for both the KFM asidliy-bucket.

Ill. How to Use These Instructions to Best Advaatag

1 Read ALOUD all of these instructions through Secfidl, "Tools Needed,"
before doing anything else.

2. Next assemble all of the needed materials and.tools

3. Then read ALOUD ALL of each section following SectiVIl before beginning
to make the part described in that section.

AFAMILY THAT FAILS TO READ ALOUD ALL OF EACH
SECTION DESCRIBING HOW TO MAKE A PART, BEFORE
BEGINNING TO MAKE THAT PART, WILL MAKE AVOID-
ABLE MISTAKES AND WILL WASTE TIME.

4. Have different workers, or pairs of workers, make parts they are best
qualified to make. For example, a less skilled veor&hould start making the
drying agent (as described in Section VTU) befdteoworkers start making
other parts. The most skilled worker should maked anstall the
aluminum-foil leaves (Sections X and XI).

5. Give workers the sections of the instructions cigrthe parts they are to
build—so they can follow the step-by-step instroi$, checking off with a
pencil each step as it is completed.

6. Discuss the problems that arise. The head of thelyfeoften can give better
answers if he first discusses the different possibterpretations of some
instructions with other family members, includirghagers.

7. After completing one KFM and learning to useifttime permits make a
second KFM-that should be a better instrument.

IV. What a KFM Is and How It Works

A KFM is a simple electroscope fallout meter with
which fallout radiation can be measured accurately.
To use a KFM, an electrostatic charge must first be
placed on its two separate aluminum-foil leaves.
These leaves are insulated by beingpended
separately on clean, dry insulating threads.

To take accurate readings, the air inside a KFMtmus
be kept very dry by means of drying agents such as
dehydrated gypsum (easily made by heating gypsum
wallboard, "sheetrock™ or silica gel. (Do not use

calcium chloride or other salt.) Pieces of dryingemt

are placed on the bottom of the ionization chamber
(the housing can) of a KFM.

An electrostatic charge is transferred from a hoawerelectrostatic charging
device to the two aluminum-foil leaves of a KFM imgans of its charging-wire.
The charging-wire extends out through the transparkastic cover of the KFM.

When the two KFM leaves are charged electrostati-
cally, their like charges (both positive or both
negative) cause them to be forced apart. Whenufallo
gamma radiation (that is similar to X rays but more
energetic) strikes the air inside the ionizatiorarober

of a KFM, it produces charged ions in this enclosed
air. These charged ions cause part or all of the
electrostatic charge on the aluminum-foil leavesb&
discharged. As a result of losing charge, the two
KFM leaves move closer together.

To read the separation of the lower edges of the tw

KFM leaves with one eye, look straight down on the

leaves and the scale on the clear plastic cowaep

the reading eye 12 inches above the SEAT. The KFM

should be resting on a horizontal surface. To be te reading eye is always at
this exact distance, place the lower end of a tB-mler on the SEAT, while the
upper end of the ruler touches the eyebrow abaveehding eye. It is best to
hold the KFM can with one hand and the ruler wité other. Using a flashlight
makes the reading more accurate.

If a KFM is made with the specified dimensions afdhe specified materials, its
accuracy is automatically and permanently estaidisinlike most radiation
measuring instruments, a KFM never needs to bereadid or tested with a
radiation source, if made and maintained as specdnd used with the following
table that is based on numerous calibrations ma@=ak Ridge National Labor-
atory.

The millimeter scale is cut out and attached ($erqillustrations on the following
page) to the clear plastic cover of the KFM so iisazero mark is directly above the
two leaves in their discharged position when theMKB resting on a horizontal
surface. A reading of the separation of the leawveaken by noting the number of
millimeters that the lower edge of one leaf appéaise on, on one side of the zero
mark on the scale, and almost at the same timagtie number of millimeters
the lower edge of the other leaf appears to bewoithe other side of the zero mark.
The sum of these two apparent positions of the ladges of the two leaves is
called a KFM reading. The drawing appearing after photo illustrations shows
the lower edges of the leaves of a KFM appearirtietd mm on the right and zero
and 10 on the left, giving a KFM reading of 19 nilwsually the lower edges of the
leaves are not at the same distance from the zario.)n
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As will be fully explained later, the radiation ¢ TABLE USED TO FIND DOSE RATES (R/HR) D. Reading a KFM. A 12-
by: SN dcorlop oy ors i SO inch _ruler rests on the
mz::l;murulmluvnww SEAT and is held vert-
1 charging and reading the KFM befcowf. N[TIME INTERVAL OF AN ExPOSURE ical, while the reader's
exposure; READ- [158EC |1 MIN] 4 MIN]TEMIN] 1 HR. eyebrow touches the
RMA | A/HA | A/HA [ AMHA ""‘n; upper end of the ruler.
2. exposing it to radiation for a specifii 3mm | 13- ;j? o &; by Thﬁ ||°err4 edgg Of8 the
time in the location where measu &mm |19. | 48 12 33 ace {L%t sgaale Isanclim t?wre Iovc\)lgr
i - Bmm | 25. | 6.2] 1 .4 0. /
gﬁgggsthﬁo%?r?e {ﬁtee EFl\r}leegbegut 3W 1omm [31. | 77| 20 05 {013 edge of the left leaf is
above the roung- 12mm | 37. | 82| 23| 06 {0.15 under 6 on the scale,
g ' t4mm [ 43. 1N [ 271 07 0.8 giving a KFM reading of
. . 14.
3. reading the KFM after its exposure;

i . . . For accurate radiation

4. calculating, by subtraction, the difference betwtenreading taken before measurements, a
exposure and the reading taken after exposure; should be placed on an
approximately horizontal
5. using this table to find what the dose rate wainduhe exposure -- as will be surface, but the charges
described later. on its two leaves and
their displacements do

Instructions on how to use a KFM are given afteséhdetailing how to make and not have to be equal.

charge this fallout meter.

To get a clearer idea of the construction and fisekFM, look carefully at the
following photos and read their captions.

A. An Uncharged KFM. The charging wire has beerlguuto one side by its

adjustment-thread.

photo was taken looking
straight down at the
upper edges of the two
flat, 8-ply aluminum
leaves. At this angle the
leaves are barely visible,
hanging vertically side by
side directly under the
zero mark, touching each
other and with their ends
even. Their suspension-
threads insulate the
leaves. These threads
are almost parallel and
touch (but do not cross)
each other where they
extend over the top of the
rim of the can.

B. Charging a KFM by a Spark-Gap

Discharge from a
Electrostatically Charged by
Being Unwound Quickly.
Note that the charged
tape is moved so that its
surface is  perpendicular
to the charging-wire.

The high-voltage electro-
static charge on the un-
wound tape (that is an
insulator) jumps the
spark-gap  between  the
tape and the upper end of
the  charging-wire, and
then flows down the
charging-wire to charge
the insulated aluminum-
foi leaves of the KFM.
(Since the upper edges of
the two leaves are 3/4 inch
below the scale and this
is a photo taken at an
angle, both leaves appear
to be under the right side
of the scale.)

A Charged KFM. Note
the separation of the
upper edges of its two
leaves. The charging-
wire has been raised to
an almost horizontal pos-
ition so that its lower end
is too far above the alu-
minum leaves to permit
electrical leakage  from
the leaves back up the
charging-wire  and into
the outside air.

Also note the SEAT, a
piece of pencil taped to

the right side of the can,
opposite the charging
wire.
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V. Materials Needed

A. For the KFM: (In the following list, when methan one alternative material
is given, the beet material is listed first.)

1 Any type metal can, approximately 2-9/16 incheslimmeter inside and
2-7/8 inches high inside, washed clean with so&is(is the size of a
standard 8-ounce can. Since most soup cans, pspaigh beer cans also
are about 2-9/16 inches in diameter inside, theired size of can can
also be made by cutting down the height of moreelyidvailable cans --
as described in Section IX of these instructions.)

2. Standard aluminum foil - 2 square feet. (In 1978gQare feet of a typical
American aluminum foil weighed about 8.2 gramsheut 0,29 o0z.) (If
only "Heavy Duty" or "Extra Heavy Duty" aluminumifds available,
make S-ply leaves rather than 8-ply leaves of stahébil; the resultant
fallout meter will be almost as accurate.)

3. Doorbell-wire, or other light insulated wire (predély but not
necessarily
a single-strand wire inside the insulation) -- 6hes.



B.

C

D.

4. Any type of lightweight thread (preferably but metcessarily nylon).
(Best is twisted nylon thread; next best, unwaigidveight nylon dental
floss; next best, silk; next best, polyester.) fe@. (Thread should be
CLEAN, preferably not having been touched withdirsgy Monofilament
nylon is too difficult to see, handle, and mark.)

5. A piece of clear plastic - a 6 x 6 inch squareor@rpolyethylene (4 mils
thick) used for storm-proofing windows is best, lauy reasonably stout
and rather clear plastic will serve. The strongarclplastic used to wrap
pieces of cheese, if washed with hot water and,seagood. Do not use
weak plastic or cellophane.

6. Cloth duct tape ('silver tape"), or masking tape, fieezer tape, or
Scotch-type tape -- about 10 square inches. (Saleast 10 feet of Scotch
Magic Transparent Tape for the charging device.)

7. Band-Aid tape, or masking tape, or freezer tapeScotch transparent
tape, or other thin and very flexible tapes -- aBaguare inches.

8. Gypsum wallboard (sheetrock) - about 1/2 square, fbest about 1/2
inch thick. (To make the essential drying agent.)

9. Glue -- not essential, but useful to replace Baitb#nd other thin tapes.
"One hour" epoxy is best. Model airplane cemesaiisfactory.

10. An.ordinary wooden pencil and a small toothpick gplit a small sliver of
wood).

11. Two strong rubber bands, or string.
For the Charging Devices:
1 Most hard plastic rubbed on dry paper. Thisdésest method.

a. Plexiglas and most other hard plastics, suclarasused in drafts-
men's triangles, common smooth plastic rulers, -ett. least 6 inches
long.

b. Dry paper - Smooth writing or typing paper. T&spaper, news-
paper, or facial tissue such as Kleenex, or tpdgier are satisfactory
for charging, but not as durable.

2. Scotch Magic Transparent Tape (3/4 inch widthbest), or Scotch
Transparent Tape, or P.V.C, (Polyvinyl chloridelulating electrical
tapes, or a few of the other common brands of Bdgpe tapes. (Some
plastic tapes do not develop sufficiently high-agét electrostatic charges
when unrolled quickly.) This method cannot be uf@dcharging a KFM
inside a dry-bucket, needed for charging whenithe eery humid.

For Determining Dose Rates and Recording Dosesived:
1 Awatch - preferably with a second hand.

2. A flashlight or other light, for reading the KFM ia dark shelter or at
night.

3. Pencil and paper - preferably a notebook.

For the Dry-Bucket: (A KFM must be charged iesiddry-bucket if the air is
very humid, as it often is inside a crowded,
long-occupied shelter lacking adequate forced vent-
ilation.)

1- A Iahrge bucket, pot, or can, preferably withop tiameter of at least 11
inches.

2. Clear plastic (best is 4-mil-thick clear plastieedisfor storm windows). A
square piece S inches wider on a side than theetiiarof the bucket to be
used.

3. Cloth duct tape, one inch wide and 8 feet long4(dt, if 2 inches wide).
Or 16 ft. of freezer tape one inch wide.

4. Two plastic bags 14 to 16 inches in circumferesceh as ordinary plastic
bread bags. The original length of these bags dhioelat least 5 inches
greater than the height of the bucket.

5. About one square foot of wall board (sheetrock)make anhydrite drying
agent.

6. Two 1-quart Mason jars or other airtight containense in which to store
anhydrite and another in which to keep dry the Kéferging devices.

7. Strong rubber bands - enough to make a loop ardbedbucket. Or
string.

8. Four square feet of aluminum foil, to make a vgpoof cover -- useful,
but not essential.

VI. Useful but not Essential Materials
-Which Could be Obtained Before a Crisis-

1 An airtight container (such as a large peanut bjdtg with a mouth at least 4
inches wide, in which to keep a KFM, along with sodrying agent, when it is
not being used. Keeping a KFM very dry greatly edte the time during
which the drying agent Inside the KFM remains éffec

2. Commercial anhydrite with a color indicator, suchthe drying agent Drierite.
This granular form of anhydrite remains light bee long as it is effective as a
drying agent. Obtainable from laboratory supplyrsest

VII. Tools Needed

Small nail - sharpened
Stick, or a wooden tool handle
(best 2-2 1/2 inch diameter and at least 12 inohe$
Hammer
Pliers
Scissors
Needle - quite a large sewing needle, but less2i#a inches long
Knife with a small blade ~ sharp
Ruler (12 inches)

VIIl. Make the Drying Agent
-- The Easiest Part to Make, but Time Consuming -

1 For a KFM to measure radiation accurately, the iagide its ionization
chamber must be kept very dry. An excellent dryaagnt (anhydrite) can be
made by heating the gypsum in ordinary gypsum waith (sheetrock). Do
NOT use calcium chloride.

2. Take a piece of gypsum wallboard approximately richeés by 6 inches, and
preferably with its gypsum about 3/8 inches thickit off the paper and glue,
easiest done by first wetting the paper. (Sinceewagpor from normal air
penetrates the plastic cover of a KFM and can dartipe anhydrite and make
it ineffective in as short a time as two days, Hréstches of anhydrite must be
made before the attack and kept ready inside thitestor replacement. The
useful life of the drying agent inside a KFM can greatly lengthened by
keeping the KFM inside an airtight container (sasha peanut butter jar with
a 4-inch-diameter mouth) with some drying agenterwkthe KFM is not being

used.]

3. Break the white gypsum filing into small pieceand make the
largest no more than 1/2 in. across. (The tops @cep larger
than this may be too close to the aluminum foil vésa) If the

gypsum is dry, using a pair of pliers makes brapkiit easier.
Make the largest side of the largest pieces ncebitdpgn this.

4. Dry gypsum is not a drying agent. To drive the watet of the gypsum
molecules and produce the drying agent (anhydrtept the gypsum in an
oven at its highest temperature (which should vell00 degrees F) for one
hour. Heat the gypsum after placing the small gieze@ more than two pieces
deep in a pan. Or heat the pieces over a fire Gomiutes or more in a pan or
can heated to a dull red.

If sufficient aluminum foil and time are available,is best to heat the gypsum
and store the anhydrite as follows:

a. So that the right amount of anhydrite can beertafuickly out of its
storage jar, put enough pieces of gypsum in a dénthe same diameter
as the KFM, measuring out a batch of gypsum thatosi covers the
bottom of the can with a single layer.

b. Cut a piece of aluminum foil about 8 in. x 8 sguare, and fold up its
edges to form a bowl-like container in which to theae batch of gypsum
pieces.

c. Measure out 10 or 12 such batches, and puttech in its aluminum foil
"bowl."

d. Heat all of these filled "bowls" of gypsum inttest oven for one hour.

e. As soon as the aluminum foil is cool enoughotach, fold and crumple
the edges of each aluminum foil "bowl" together, ke a rough
aluminum-covered "ball" of each batch of anhydrite.

f. Promptly seal the batches in airtight jars dneotairtight containers, and
kgeﬁ) containers closed except when taking out amialim-covered
"ball."

6. Since anhydrite absorbs water from the air vergisgmuickly put it in a dry
airtight container while it is still quite hot. A&don jar is excellent.

7. To place anhydrite in a KFM, drop in the piecesloynene, being careful not
to hit the leaves or the stop-threads. The pisloesld almost cover the
bottom of the can, with no piece on top of otheces.

8. To remove anhydrite from a KFM, use a pair ifsws or tweezers as
forceps, holding them in a vertical position antitoaching the leaves.
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IX. Make the lonization Chamber of the KFM
(To Avoid Mistakes and Save Time,
Read All of This Section ALOUD Before Beginning V¥or

Remove the paper label (if any) from an ordinarypudce can from which the
top has been smoothly cut. Wash the can with soagp water and dry it. (An
8-ounce can has an inside diameter of about 2-@tBes and an inside height
of about 2-7/8 inches.)

Skip to step 3 if an 8-ounce can is available. if &ounce can is not available,
reduce the height of any other can having an insiieemeter of about 2-9/16
inches (such as most soup cans, most pop cans,ost heer cans). To cut off
the top part of a can, first measure and mark the bn which to cut. Then to
keep from bending the can while cutting, wrap nempsp tightly around a
stick or a round wooden tool handle, so that theodvds covered with 20 to 30
thicknesses of paper and the diameter (ideally) oidy slightly less than the
diameter of the can.

One person should hold the can over the paper-edvestick while a second
person cuts the can little by little along the neatk cutting line. If leather
gloves are available, wear them. To cut the can swofibothly, use a file, or use
a hacksaw drawn backwards along the cutting line. @t the can with a
sharp, short blade of a pocketknife by: (1) repdlstestabbing downward
vertically through the can into the paper, and (Bpeatedly making a cut about
1/4 inch long by moving the knife into a sloping sjiion, while keeping its
point still pressed into the paper covering theksti

Next, smooth the cut edge, and cover it with snitces of freezer tape or
other flexible tape.

Cut out the PAPER PATTERN TO WRAP AROUND KFM CAN.Cut
one pattern out of the following Pattern Page A.JueG (or tape) this
pattern to the can, starting with one of the twarshsides of the pattern.
Secure this starting short side directly over thiee sseam of the can.
Wrap the pattern snugly around the can, gluing aping it securely as it
is being wrapped. (If the pattern is too wide to6 fiat between the rims
of the can, trim a little off its lower edge.)

Sharpen a small nail, by filing or rubbing on cater for use as a punch
to make the four holes needed to install the shopaids in the ionization
chamber (the can). (The stop-threads are insulatdhst stop the
charged aluminum leaves from touching the can ambhdischarged.)

Have one person hold the
can over a horizontal stick or
a round wooden tool-handle,

that ideally has a diameter PUNCH SMALL 5
about as large as the dia- HOLE WITH,

meter of the can. Then a SHARPENED

second person can use the SMALL NAIL

sharpened nail and a ham-

mer to punch four very small

holes through the sides of

the can at the points shown END OF STICK

by the four crosses on the OR WOODEN END
pattern. Make these holes HANDLE INSIDE OF
just large enough to run a CAN STICK
needle through them, and
then move the needle in the
holes so as to bend back the
obstructing points of metal. THREAD

ONTINUES\"’
The stop-threads can be TO NEEDLE
installed by using a needle d_—_-rTOGGLE
to thread a single thread SMALL THIS SMALL,
through all four holes. Use TOGGLE TIED ABOUT
a very clean thread,’ prefer- T1Ep TO 1/2 in. FROM
ably nylon, and do not touch gnp OF CAN; LATER
the parts of this thread that yygrgaD THREAD 1S
will be inside the can and PULLED
will serve as the insulating TIGHT AND
stop-threads. ~ Soiled  threads grqp. TAPED TO
are poor insulators. tyReAD SIDE OF CAN

(See illustrations.)
sSTOP-
THREAD

SINGLE THREAD THREADED THROUGH 4 HOLES
TO MAKE 2 STOP-THREADS

Before threading the thread through the four holés, a small toggle (see the
preceding sketch) to the long end of the threadhis(Ttoggle can easily be made
of a very small sliver of wood cut about 3/8 in.ngo) After the thread has been
pulled through the four holes, attach a second leogg the thread, about 1/2 inch
from the part of the thread that comes out of therth hole. Then the thread can
be pulled tightly down the side of the can and thecond small toggle can be
taped securely in place to the side of the can.tiff thread is taped down without
atoggle, it is likely to move under the tape.)

The first toggle and all of the four holes also wHo be covered with tape, to

prevent air from leaking into the can after it hheen covered and is being used
as an ionization chamber.
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Proceed as follows to make each leaf:
1.

10.

11.

X. Make Two Separate 3-Ply Leaves of Standard
[Not Heavy Duty*] Aluminum Foil

APPROX. 2in.

Cut out a piece of standard aluminum
foil approximately 4 inches by 8 inches. 8PLY
SHEET
Fold the aluminum foil to make a 2-ply
(= 2 thicknesses) sheet approximately 4 THE SQUARE
inches by 4 inches. CORNER

APPROX. 2 in.

Fold this 2-ply sheet to make a 4-ply THIRD-FOLD EDGE
sheet approximately 2 inches by 4
inches.

Fold this 4-ply sheet to make an 8-ply sheet (8ethethick) approximately 2
inches by 2 inches, being sure that the two haleeshe second-fold edge are
exactly together. This third folding makes an 8-piyuminum foil sheet with
one corner exactly square.

Cut out the FINISHED-LEAF PATTERN, found on the Iéaling Pattern Page
B. Note that this pattern is NOT a square and thais smaller than the 8-ply
sheet. Flatten the 8 thicknesses of aluminum foithwthe fingers until they
appear to be a single thin, flat sheet.

Hold the FINISHED-LEAF PATTERN on top of the 8-plaluminum foil
sheet, with the pattern's THIRD-FOLD EDGE on top tb third-fold edge of
the 8-ply aluminum sheet. Be sure that one lowerrneo of the
FINISHED-LEAF PATTERN is on top of the exactly sgeacorner of the
8-ply aluminum sheet.

White holding a straight edge
along the THREAD LINE of the

pattern, press with a sharp pencil
so as to make a shallow groove for
the THREAD LINE on the 8-ply

aluminum sheet. Also using a
sharp pencil, trace around the top
and side of the pattern, so as to
indent (groove) the 8-ply foil.

Remove the pattern, and cut out
the 8-ply aluminum foil leaf.

While holding a straight edge
along the indented THREAD
LINE, lift up the OPEN EDGE of
the 8-ply sheet (keeping all 8 plies
together) until this edge is ver-
tical, as illustrated. Remove the
straight edge, and fold the 8-ply
aluminum along the THREAD
LINE so as to make a flat-folded
hem.

Open the flat-foldled hem of the

finished leaf until the 8-ply leaf is

almost flat again, as shown by the

pattern, from which the FIN-

ISHED-LEAF PATTERN has al-

ready been cut.

Prepare to attach the aluminum-
foil leaf to the thread that will
suspend it inside the KFM.

*If only heavy duty aluminum foil (sometimes called ttex heavy duty") i

available, make 5-ply leaves of the same size, ase the table for the 8-ply KFM
to determine radiation dose rates. To make a 5dglgf, start by cutting out a
piece of foil approximately 4 inches by 4 inchesoldFit to make a 4-ply sheet
approximately 2 inches by 2 inches, with one cormesactly square. Next from a
single thickness of foil cut a square approximat@yinches by 2 inches. Slip this
square into a 4-ply sheet, thus making a 5-ply tshd&en make the 5-ply leaf,
using the FINISHED-LEAF PATTERN, etc. as descrif@dmaking an 8-ply leaf.

If no epoxy glue* is available to hold down the heand prevent the
thread from slipping in the hem, cut two pieces tape (Band-Aid tape is
best; next best is masking or freezer tape; next, b8cotch tape). After
first peeling off the paper backing of Band-Aid ¢apcut each piece of
tape 1/8 inch by 1 inch long. Attach these two ggecof tape to the
finished 8-ply aluminum leaf with the sticky sidesp, except for their
ends. As shown by the pattern on the following guatt page, secure 1/8
inch of one end of a tape strip near one cornerthef 8-ply aluminum foil
leaf by first turning under this I/8-inch end; thas, with this end's
sticky side down. Then turn under the other 1/8vlung end, and
attach this end below the THREAD LINE. Slant eachpet strip as
illustrated on Pattern (C).

Be sure you have read through step 18 before yangithing else.
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PATTERN FOR CLEAR-PLASTIC COVER FOR KFM CAN

=
W
%)
N
POSITION TO ATTACH |2
THE PAPER SCALETO |43
THE COVER OF CAN, < Q
PERPENDICULARTO __ &
THE KFM LEAVES EI W
v 2|~
/ 3 )
/ %
| [~ CENTER O\
[ OFCAN s
| TTTTTTTT T !
\ 0 ]
\  HOLE FOR §/
\ CHARGING- 6}
WIRE &
N\ 2
AN 1/2in./ AL

~

T—

SHORT SIDE
OPEN EDGE
CUT ALONG -
w THREAD LINE ENDS OF MARKS HHPIHIREIRIHEERH
g ALSOCUTON _, | 201510 5 0 5 101520
0] THIS LINE
pd 8-PLY LEAF
@) CUT ALONG -
- ENDS OF MARKS NI PRRIIpRRaEngnag
ALSOCUTON _, | 2015105 0 5 101520
THIRD-FOLD EDGE THIS LINE
FINISHED-LEAF PATTERN
{CUT OUT EXACTLY ON SIDE LINES) PAPER SCALE (TO BE CUT OUT)

CAUTION: XEROX COPIES OF THE FINISHED-LEAF AND THE
PATTERN PAGE (B) SCALE PATTERNS WILL BE SLIGHTLY TOO LARGE.
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12. Cut an 8-I/2-inch piece of fine, unwaxed. vetgan thread. (Nylon
twisted thread, unwaxed extra-fine nylon dentasdloor silk thread are
best in this order. Nylon monofilament "invisibl#iread is an excellent
insulator but is too difficult for most people taridle.)

Cut out Pattern (C), the guide sheet used wheghattg a leaf to its
suspending thread. Then tape Pattern (C) to theofog work table.
Cover the two "TAPE HERE" rectangles on Pattern @ pieces of
tape, each piece the size of the rectangle. Thetwauother pieces of
tape each the same size and use them to taperé¢lael tBNTO the guide
sheet, on top of the "TAPE HERE" rectangles.

Be very careful not to touch the two 1-inch paftshe thread next to the
outline of the finished leaf, since oil and dirteevon clean fingers will
reduce the electrical insulating value of the tbrbatween the leaf and
the top rim of the can.

13. With the thread still taped to the paper patterd ahile slightly lifting
the thread with a knife tip held under the centethe thread, slip the
finished leaf under the thread and into positioaatly on the top of the
Ifeaf outlined on the pattern page. Hold the leathia position with two
ingers.

14. While keeping the thread straight between its tapet-down ends,
lower the thread so that it sticks to the two pdastrips. Then press the
thread against the plastic strips.

15. With the point of the knife, hold down the centédrtioe thread against
the center of the THREAD LINE of the leaf. Thentlwiwo fingers,
carefully fold over the hem and press it almost. fBe sure that the
thread comes out of the corners of the hem. Rertievé&nife, and press
the hem down completely flat against the rest efi¢faf.

16. Make small marks on the thread at the two pointavshon the pattern
page. Use a ballpoint pen if available.

17. Loosen the second two small pieces of tape fronpéineem paper, but leave
these tapes stuck to the thread.

18. Cut 5 pieces of Band-Aid tape, each approximately
1/8 inch by 1/4 inch, this small.

Use 3 of these pieces of tape to secure the cerfititis side edges of the leaf.
Place the 5 pieces as illustrated in the SIDE Vi&ié&tch below.

ORNL-DWG 76-6542

LEAF-
‘\ / SUSPENDING ""
\ /1 THREAD —
\ /7 1\
' / T""' THREAD ON PV emon

\ OUTSIDE
OF CAN \oms:oe
OF LEAF
5 PIECES OF
'\ 1/BIN. X 14 IN.
Cje——F== PAND-AID TAPE =
8PLY LEAF ON EACH LEAF
'l,- TAPE STUCK TO
R END OF THREAD,
N AND LATERTOCAN

N— ALUMINUM- _/

FOIL LEAF

8-02. CAN
SIDE VIEW END VIEW

SHOWING THE TWO LEAVES CHARGED
(WHEN HOT CHARGED, THE LEAVES HANG

AR AND y

*|f using epoxy or other glue, use only a veryditto hold down the hem, to
attach the thread securely to the leaf and to @igether any open edges of the
plied foil. Most convenient is "one hour" epoxy,pégd with a toothpick. Model
airplane cement requires hours to harden when epbdletween sheets of
aluminum foil. To make sure no glue stiffens theefithread beyond the upper
comers of the finished leaf, put no glue withidnch of a point where thread will

go out from the folded hem of the leaf.

The instructions in step 11 are for persons lackome hour" epoxy or the time
required to dry other types of glue. Persons uglng instead of tape to attach the
leaf to its thread should make appropriate us@epattern on the following page

and of some of the procedures detailed in stepkr2gh 18.

XI. Install the Aluminum-Foil Leaves

1. Use the two small pieces of tape stuck to the efidsleaf-suspending thread
to attach the thread to the outside of the carachttthe tapes on opposite
sides of the can, so as to suspend the leaf inb&lean. See END VIEW
sketch. Each of the two marks on the attached dhk&dST rest exactly on
the top of the rim of the can, preferably in twayemall notches filed in the
top of the rim of the can. Each of these two marksa thread should be
positioned exactly above one of the two points show the pattern wrapped
around the can. Be sure that the hem-side of eatheotwo leaves faces
outward. Sec END VIEW sketch.

2. Next, the suspending thread of the first leaf sthdod taped to the top of the
rim. Use a piece of Band-Aid only about 1/8 in./4 ih., sticking it to the rim
of the can so as barely to cover the thread ositleewhere the second leaf will
be suspended. Make sure no parts of the tapessade ithe can.

3. Position and secure the second leaf, being sute tha

a. The smooth sides of the two leaves are smoaothbgnt) and face each
other and are flush (= "right together”) when nbamed. See END
VIEW sketch and study the first photo illustratiolAn Uncharged
KFM™.

b. The upper edges of the two leaves are suspesidedy side and at the
same distance below the top of the can.

c. The leaf-suspending threads are taped with Baghde the top of the rim
of the can (so that putting the cover on will nave the threads).

d. No parts of the leaf-suspending threads indidecan are taped down to
the can or otherwise restricted.

e. The leaf-suspending parts of the threads irtsielean do not cross over,
entangle or restrict each other.

. The threads come together on the top of theofihe can, and that the
leaves are fiat and hang together as shown initstephoto illustration,
"An Uncharged KFM,"

g. If the leaves do not look like these photograpleaves, make new, better
leaves and install them.

4. Cover with tape the parts of the threads that extiown the outside of the
can, and also cover with more tape the small pietegpe near the ends of the
threads on the outside of the can.

5. To make the SEAT, cut a piece of a wooden penci stick, about one inch
long and tape it securely to the side of the cangthe center line marked
SEAT on the pattern. Be sure the upper end offiigise of pencil is at the
same position as the top of the location for th& BButlined on the pattern.
The top of the SEAT is 3/4 inch below the top @& tan. Be sure not to cover
or make illegible any part of the table printedtio paper pattern.

6. Cut out one of the "Reminders for Operators" ghet and/or tape it to the
unused side of the KFM. Then it is best to covértta sides of the finished
KFM with clear plastic tape or vamish. This willéq sticky-tape on the end of
anbladjustment thread or moisture from damaging 'lReminders" or the

table.

XIl. Make the Plastic Cover
1. Cut out the paper pattern for the cover from thieea Page (B).

2. From a piece of clear, strong plastic, cut a ciegeroximately the same size
gs th)e paper pattern. (Storm-window polyethylersstid, 4 mils thick, is
est.

3. Stretch the center of this circular piece of clgastic over the open end of the
can, and pull it down close to the sides of the caaking small tucks in the
"skirt," so that there are no wrinkles in the taqver. Hold the lower part of
the "skirt" in place with a strong rubber band @ce of string. (If another
can having the same diameter as the KFM can idad@i use it to make the
cover - to avoid the possibility of disturbing teaf-suspending threads.)

Make the cover so it fits
snugly, but can be take
off and replaced readily.

COVER
{CLEAR
PLASTIC)

KEEP THIS SMALL PART
Just below the top of tt OF THE 1/4 IN. TAPE

rim of the can, bind th VERTICAL \{

covering plastic in  plac WHILE PULLING TAPE INSIDE
with a J/4-inch-wide AROUND RIM OF CAN OF CAN
piece of  strong tapt

(Cloth duct tape is best. RUBBER

only freezer or maskin BAND

tape is available, use tv OR

thicknesses.) STRING

Ennc

Keep \ertical the sma

part of the tape that

presses against the rim of

the can while pulling the

length of the tape horizontally around the cansstwdind the top of the plastic
cover snugly to the rim. If this small part of tiape is kept vertical, the lower
edge of the tape will not squeeze the plastic béh@aim of the can to such a
small circumference as to prevent the cover fromgoeemoved quite easily.
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REWINDIRS FOR OPERATORS

THE DRYING AGENT INSIDE A KM
18 0.K, . THR CHARGED
KPM IS ROT BIPOSED TO RADIA-
TION, ITJ READINGS DECREASK
BY 1 MX OR LRSS IN 3 ROURS.

READING: WITH THE READING EYR
T2 TNCEES VERT

SEPARATION OF THE LOWER EDGES
OF THE LEAVES. IF THX RIGET

LEAF IS AT 10 MM AND THE LRPT
LEAY IS AT 7 MM, THE KPM READS

STOP-THREAD., NEVER USE A KFM
READING THAT IS LESS THAN SMM.

FINDING A DOSE RATX: IF BEFORE
EYPOSURY X EFW READS 17 MM AND
EXPOSURE

IN READINGS IS 12 MM, THE AT-
TACHED TABLE SHOWS THE DOSE
RATE ¥AS 9.6 R/BR DURING THR
EXPOSURE.

FINDING A DOSE: IF A PERSON
VORES OUTSIDE FOR 3 HOURS
YHERE THE DOSE RATE IS 2 R/HR,
WHAT IS HIS RADIATION DOSE?
ANSWER: 3 ER x 2 R/HR = 8 R,

FINDING HO¥ LOMG IT TAKES TO
TET A CERTAIN R DOSE: IV THE

BOSY RATE 19 1.8 R/HR OUTSIDE
AND A PERSON 18 VILLING 70
TAKE A 6 R DOSE, HOW LONG CAN
HE REMAIN OUTSIDE?  ANSWER:

R+ 1.6 R/ER = 3,75 HR =
3 HOURS AND 45 MINUTES.

FALLOUT RADIATION GUIDES FOR
T HEATTRY PEWSON WOT PRRVIOUS-
LY EXPOGXD TO A TOTAL RADIA-
TION DOSE OF MORR THAN 100 R
DURING A 3-WEEK PERIOD:

6 R PER DAY CAN BE TOLERATED
YO UP TO TWO .MONTHS VITHOCT
LOSING THE ABILITY TO WORK.

100 R IX A WEEK OR LESS IS NOT
LYRELY TO SERIOUSLY SICKEN.

350 R IN A FEVW DAYS 13 LIKELY
O PROVE FATAL UNDER POST-
ATTACK CONDITIONS.

600 R IN A WEEK OR LESS IS
CERTAIN TO CAUSE DEATH
WITBIN A FEW WEEKS.

With scissors, cut off the "skirt" of the plastiover until it extends only about
one inch below the top of the rim of the can.

Make a notch in the "skirt,” about one inch widdeve it fits over the pencil
SEAT attached to the can. The "skirt" in this neitharea should be only
about 5/8 of an inch long, measured down fromabpeof the rim of the can.

Remove the plastic cover, and then tape the lowge of the "skirt," inside
and out, using short lengths of 1/4-inch-wide tdefore securing each short
piece of tape, slightly open the tucks that ar@dpéaped shut on their edges,
so that t(?e "skirt" flares slightly outward and twver can be readily
removed.

Put the plastic cover on the KFM can. From th&d?Pn Page (B) cut out the
SCALE. Then tape the SCALE to the top of the ptastiver, in the position
shown on the pattern for the cover, and also bydthevings. Preferably use
transparent tape.

Be careful not to cover with tape any of the diwsilines on the SCALE
between 20 on the right and 20 on the left of 0.

Make the charging-wire by following the pattgimen below which is exactly
the right size.

Doorbell wire with an outside diameter of about6lifich is best, but any
lightweight insulated wire, such as part of a lgaight two-wire extension
cord split in half, will serve. The illustrated wins much thicker than bell
wlire. To stop tape from possibly slipping up or dotle wire, use a very little
glue.

If a very thin plastic has been used for the cosesticky piece of tape may
need to be attached to the end of the bare-endedta@nt thread, so both
threads can be used to hold the charging wirediesited position.

The best tape to attach to an end of one of thestdgnt-threads is cloth duct
tape, A square piece 3/4 inch by 3/4 inch is tiekgtbase. To keep this tape
sticky (free of paper fibers), the paper on the shauld be covered with
transparent tape or varnish. A piece about 1/8 cB/4 inch serves to stick
under one end of the sticky base, to hold the adpist-thread. A 3/4 inch by
1-1/4 inch rectangular piece of tape is used to emdie finger hold -
important for making adjustments inside a dry-bucke

With a needle or pin, make a hole in the plastieecd./2 inch from the rim of
the can and directly above the upper end of the THHNLINE between the
two leaves. The CENTER LINE is marked on the patterapped around the
can. Carefully push the CHARGING-WIRE through thide (thus stretching
the hole) until all of the CHARGING-WIRE below i8and-Aid-tape stop is
inside the can.

Xill. Two Ways to Charge a KFM

1 Charging a KFM with Hard Plastic Rubbed on DapéY.

a. Adjust the charging-wire so
that its lower end is about
1/16 inch above the upper
edges of the aluminum-foil
leaves. Use the sticky-tape
at the end of one adjust-
ment-thread to hold the
charging-wire in this
position.  Stick this tape
approximately in line with
the threads suspending the
leaves, either on the side of
the can or on top of the
plastic  cover. (If the
charging-wire is held loose-
ly by the cover, it may be
necessary to put a piece of
sticky-tape on the end of each adjustment-threadrdier to adjust the
charging-wire securely. If a charging-wire is netwsre, its lower end may
bﬁ forcgd) up by the like charge on the leaves bdfw leaves can be fully
charged.

b. Select a piece of Plexiglas, a draftsman's iplagangle, a smooth plastic
ruler, or other piece of hard, smooth plastic. @hinately, not all types
of hard plastic can be used to generate a suffi@kttrostatic charge.)
Be sure the plastic is dry.

For charging a KFM inside a dry-bucket, cut a negtdar piece of hard
plastic about 1-1/2 by S inches. Sharp cornersegiges can be smoothed
by rubbing on concrete. To avoid contaminating ¢harging end with
sweaty, olly fingers, it is best to mark the otbad with a piece of tape.

c. Fold DRY paper (typing paper, writing paper, ather smooth, clean
paper) to make an approximate square about 4 irmhesside and about
20 sheets thick. (This many sheets of paper ledsakage to the fingers
of the electrostatic charges to be generated ohahe plastic and on the
rubbed paper.)

d. Fold the square of paper in the
middle, and move the hard
plastic rapidly back and forth
so that it is rubbed vigorously
on the paper in the middle of
this folded square — while the
outside of this folded square of
paper is squeezed firmly
between thumb and the ends
of two fingers. To avoid
discharging the charge on the
plastic to the fingers, keep
them away from the edges of
the paper. See photo.

e. Move the electrostatically
charged part of the rubbed
plastic rather slowly past the
upper end of the charging-
wire, while looking straight
down on the KFM. Keep the
hard plastic approximately perpendicular to thergimgy-wire and about
1/4 to 1/2 inch away from its upper end. The chaugeps the spark gaps
and charges the leaves of the KFM.

f. Pull down on an insulating adjustment-threadatise the lower end of the
charging-wire. (If the charging-wire has been heldts charging position
by its sticky-ended adjustment-thread being stackhe top of the clear
plastic cover, to avoid possibly damaging the tiiseél) pull down a little
on the bare-ended adjustment-thread; and (2) depathdown on, and
secure the sticky-ended adjustment-thread to thee @i the can, so as to
raise and keep the lower end of the charging-wasecto the underside of
the clear plastic cover.) Do not touch the chargirg.

g. Put the charging paper and the hard plasticdargainer where they will
be kept dry -- as in a Mason jar with some dryiggra.

Charging a KFM from a Quickly Unwound Roll ofge  (Quick unwinding
produces a harmless charge of several thousarglomthe tape.)

a. Adjust the charging-wire so that its lower esdbout 1/16 inch above the
upper edges of the aluminum-foil leaves. Use tiukystape at the end of
one adjustment-thread to hold the charging-wirthis position. Stick this
tape approximately in line with the leaves, eitberthe side of the can or
on the plastic cover. (If the plastic cover is weiiknay be necessary to
put a piece of sticky-tape on the end of each &dpist-thread, in order to
hold the charging-wire securely. If a charging-wgeot secure, its lower
end may be forced up by the like charge on thecledefore the leaves can
be fully charged.)
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EXACT SIZE

TIE POINT FOR
ONE THREAD
WHOSE TWO-
ENDS ARE THE
ADJUSTMENT-
THREADS

}BARE WIRE 2 INCHES

3] \ BAND-AID
. TAPE

2112 INchgg
TO enp

TAPE SECURELY ‘/ :

INSULATION /’( .1 | BAND-AID-TAPE 3/8 1N,
g it STOP SQUARE
THIS PART > INSULATION

GOES INSIDE <
THE KFM CAN

H} } sane wine

CHARGING-WIRE

{= LIGHT INSULATED WIRE)
(BELL-WIRE IS BEST)

STICKY-ENDED ADJUSTMENT-THREAD
(OVERSIZED DRAWING)

THREAD HELD BY § BY 3 —FINGER HOLD MADE

TAPE STUCK TO STICKY oF § ey 1 Tare
SIDE OF% sv% TAPE

b. The sketch shows the "GET
SET" position, preparatory to
unrolling the Scotch Magic
Transparent Tape, P.v.C elec-

trical  tape, or other tape. Be
sure to first remove the roll from
its dispenser. Some of the other
kinds of tape wil not produce a
high enough voltage.

Cc. QUICKLY wunroll 10 to 12 inches
of tape by pulling its end with
the left hand, while the right
hand allows the roll to unwind
while remaining in about the
same "GET SET" position only
ﬁ?: " inch or two away from the

"GET SET™ POSITION
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BARE-ENDED
ADJUSTMENT-THREAD
FINGER HOLD
~
I, ~
~
~
~
~ ~
S ~ 7
CORN ,/¢ /q/,v
> w
END OF 2-1/2 IN.
THREAD

STICKY-ENDED ADJUSTMENT-THREAD

(ACTUAL SIZE)

. While holding the unwound tape tight, about pewticular to the

charging-wire, and about 1/4 inch away from the ehthe charging-wire,
promptly move both hands and the tape to the raghier slowly - taking
about 2 seconds to move about 8 inches. The esatio charge on the
unwound tape "jumps" the spark gaps from the tapie upper end of
the charging-wire and from the lower end of therghwa-wire to the

aluminum leaves, and charges the aluminum leaves.

Be sure neither leaf is touching a stop-thread.

Try to charge the leaves enough to spread theenfaugh apart to give a
reading of at least 15 mm.

Pull down on an insulating adjustment-thread teerdéiie lower end of the
charging-wire. If the charging-wire has been haldharging position by
its sticky-ended adjustment-thread being stuckéotop of the clear
plastic cover, it is best first to

pull down a little on the

bare-ended adjustment-thread,

and then to move, pull down on,

and secure the sticky-ended

adjustment-thread to the side of

the can so that the lower part of

the charging-wire is close to the

underside of the clear plastic

cover.

Do not touch the charging-wire.

Rewind the tape tight on its roil, for future uskem other tape may not
be available.




XIV. Make and Use a Dry-Bucket

By charging a KFM while it is
inside a dry-bucket with a
transparent plastic cover (see
illustration), this fallout meter
can be charged and used even
if the relative humidity is
100% outside the dry-bucket.
The air inside the dry-bucket is
kept very dry by a drying
agent placed on its bottom.
About a cupful of anhydrite
serves very well. The pieces of
this dehydrated gypsum need
not be as uniform in size as is
best for use inside a KFM, but
do not use powdered anhy-
drite.

A dry-bucket can be readily
made in about an hour by
proceeding as follows:

1 Remove the handle of a large bucket, pot, or cafepably with a
top diameter of at least 11 inches. A 4-gallon leadkaving a top
diameter of about 14 inches is ideal. If the hasdipports interfere
with stretching a piece of clear plastic film awdbe top of the
bucket, remove them, being sure no sharp pointairem

2. Cut out a circular piece of clear plastic with ardéeter about 5 inches
larger than the diameter of the top of the bucRé&tar polyethylene
4 mils thick, used for storm windows, etc., is beStretch the
plastic smooth across the top of the bucket, aedittin place,
preferably with strong rubber bands looped togetiésrm a circle.

3. Make a plastic top that fits snugly but is easilynovable, by taping
over and around the plastic just below the topheftiucket.
One-inch-wide cloth duct tape, or one-inch-widesgtaeinforced
strapping tape, serves well. When taping, dgeoinit the lower
edge of the tape to be pulled inward below theafitihe bucket.
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4. Cut two small holes (about 1 inch by 2 incheshim plastic cover, as
illustrated. Then make the radial cuts (shown bytedb lines)
outward from the small holes, out to the solid-lmélines of the 3
inch by 4 inch hand-holes, so as to form smalkstlap

5. Fold the small flaps upward, so they are vertitaken tape them on
their outer sides, so they form a vertical "walfibat 3/4 inch high
around each hand-hole.

6. Reduce the length of two ordinary plastic breadsbgayy similar
plastic bags) to a length that is 5 inches greater the height of the
bucket. (Do not use rubber gloves in place of balmies so used
result in much more humid outside air being unitiberally pumped
into a dry-bucket when it is being used while chagga KFM inside
it.)

7. Insert a plastic bag into each hand-hole, and fioéd edge of the
plastic bag about 1/2 inch over the taped vertieall" around
each hand-hole.

8. Strengthen the upper parts of the plastic bagsolginy 2-inch
pieces of tape over the top of the "wall" aroundhelaand-hole.

9. Make about a quart of anhydrite by heating smaéices of
wall-board gypsum, and keep this anhydrite dry ikason jar or
other airtight container with a rubber or plasgaler.

10. Make a circular aluminum-foil cover to place ovke plastic cover
when the dry-bucket is not being used for minutesdurs. Make
this cover with a diameter about 4 inches gredten the diameter
of the top of the bucket, and make it fit more dpugith an
encircling loop of rubber bands, or with string.thdugh not
essential, an aluminum-foil cover reduces the amotiwvater vapor
that can reach and pass through the plastic ctiues,extending the
life of the drying agent.

11. Charge a KFM inside a dry-bucket by:

a. Taking off wrist watch and sharp-pointed ringat tmight tear
the plastic bags.

b. Placing inside the dry-bucket:

(1) About a cup of anhydrite or silica gel;

(2) the KFM, with its charging-wire adjusted in its chiag
position; and

(3) dry, folded paper and the electrostatic chargingoge
best a 5-inch-long piece of Plexiglas with smoothed
edges, to be rubbed between dry paper folded about
inches square and about 20 sheets thick. (Unradling!
of tape inside a dry-bucket is an impractical chayg
method.)

c. Replacing the plastic cover, that is best helglace with a
loop of rubber bands.

d. Charging the KFM with your hands inside the fitabags,
operating the charging device. Have another person
illuminate the KFM with a flashlight. When adjuggirthe
charging-wire, move your hands very slowly. See the
dry-bucket photos.

12. Expose the KFM to fallout radiation either by:

a. Leaving the KFM inside the dry-bucket while esipg it to
fallout radiation for one of the listed time intats, and
reading the KFM before and after the exposure witile
remains inside the dry-bucket. (The reading eyailshbe a
measured 12 inches above the SEAT of the KFM, and a
flashlight or other light should be used.)

b. Taking the charged KFM out of the dry-bucketréad it,
expose it, and read it after the exposure. (If ihisdlone
repeatedly, especially in a humid shelter, the rdryagent
will not be effective for many KFM chargings, andlwave to
be replaced.)

XV. How to Use a KFM after a Nuclear Attack

A. Background Information

If during a rapidly worsening crisis threateningclear war you are in the
place where you plan to take shelter, postponeystgdhe instructions
following this sentence until after you have:

(1) built or improved a high-protection-factor sheltgif
possible, a shelter covered with 2 or 3 ft of eaatid
separate from flammable buildings), and

(20 made a KAP (homemade shelter-ventilating pump)oifi y
have the instructions and materials, and



(3) stored at least 15 gallons of water for estwiter occupant if
you can obtain containers.

Having a KFM or any other dependable fallout metedl knowing how to
operate it will enable you to minimize radiationuinies and possible
fatalities, especially by skillfully using a highgtection-factor fallout
shelter to control and limit exposures to radiati@y studying this
section you first will learn how to measure radiatdose rales (roentgens
per hour = R/hr), how to calculate doses [R] remivn different time
intervals, and how to determine time Intervale ¢hoand/or minutes) in
which specified doses would be received. Thengbdion lists the sizes
Of doses (number of R) that the average persontaberate without being
sickened, that he is likely to survive, and thaisHiely to be killed by.

Most fortunately for the future of all living thisg the decay of

radioactivity causes the sandlike fallout partidesbecome less and less
dangerous with the passage of time. Each fallodicleaacts much like a

tiny X ray machine would if it were made so that iys, shooting out

from it like invisible light, became weaker and wesawith time.

Contrary to exaggerated accounts of fallout dangies radiation does
rate from fallout particles when they reach theugein the areas of the
heaviest fallout will decrease quite rapidly. Formple, consider the
decay of fallout from a relatively nearby, largeface burst, at a place
where the fallout particles are deposited on thwurgt one hour after the
explosion. At this time one hour after the explosi@assume that the
radiation dose rate (the best measure of radiat@mmger at a particular
time) measures 2,000 roentgens per hour (2,000) Ritdoors. Seven

hours later the dose rate is reduced to 200 R/hndoynal radioactive

decay. Two days after the explosion, the dose aatdoors is reduced by
radioactive decay to 20 R/hr. After two weeks, dose rate is less than 2
R/hr. When the dose rate is 2 R/hr, people canwjcoba good shelter

and work outdoors for 3 hours a day, receiving ily d@se of 6 roentgens,
without being sickened.

In places where fallout arrives several hours after explosion, the
radioactivity of the fallout will have gone througfs time period of most
rapid decay while the fallout particles were siillborne. If you are in a
location so distant from the explosion that fallamtives 8 hours after the
explosion, two days must pass before the initiadedate measured at
your location will decay to 1/10 its initial inteibs

B. Finding the Dose Rale

1 Reread Section IV, "What a KFM Is and How It Watks.
Also reread Section Xlll, "Two Ways to Charge a KFM
and actually do each step immediately after reading

2. Charge the KFM, raise the lower end of its chargiirg
and read the apparent separation of the lower edbéts
leaves while the KFM rests on an approximately Zootal
surface. Never take a reading while a leaf is tmgcha
stop-thread.

3. Expose the KFM to fallout radiation for one of thiene
intervals shown in the vertical columns of the éabttached
to the KFM. (Study the following table.) If the d@osate is
not known even approximately, first expose the yfull
charged KFM for one minute. For dependable

measurements outdoors, expose the charged KFM about

three feet above the ground. For most exposuramect
the KFM to a stick or pole (best done with two rebb
bands), and expose it about three feet above thendyr Be
careful not to tilt the KFM too much.

4. Read the KFM after the exposure, while the KFMsrest
an approximately horizontal surface.

5. Find the time interval that gives a dependable imgael by
exposing the fully charged KFM for one or more tué tisted
time intervals until the reading after the exposarre

@ Not less than 5 mm.

() At least 2 mm less than the reading before the
exposure.

6. Calculate by simple subtraction the difference e t
apparent separation of the lower edges of the dehedore
the exposure and after the exposure. An examplehdf
reading before the exposure is 18 mm and the @aafter
the exposure is 6 mm, the difference in readings8ism -
6 mm=12 mm.

7. If an exposure results in a difference in readiofyess than
2 mm, recharge the KFM and expose it again for ainthe
longer time intervals listed. (If there appears i@ no
difference in the readings taken before and after a
exposure for one minute, this does not prove there
absolutely no fallout danger.)

8. If an exposure results in the reading after theoswpe
being less than 5 mm, recharge the KFM and expbse i
again for one of the shorter time intervals listed.
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9. Use the table attached to the
KFM to find the dose rale
(R/hr) during the time c TABLE oKD 10 I O e (MR
exposure. The dOSe  Ié -owsemwce arrwsin e meavoms atroat txsasom
(R/Nr) is found at thi samizaves o™it trosmn wn rarimonre
intersection of the Vvertici »Fr.+ IN[YIME INYERVAL OF AN EXFOSURE
column of numbers undi fEa0- 1SSEC 3Rt oM Pivrien By
the time interval used and 1= T e T o4 1 01 (o0
the horizontal line of NUT gmm | 12 | 31| 08| 02 |00
bers that lists the calculat 6mm | 19, | 46| 1.2 | 03 [008
I(JIigeregce in readings at i‘:mm g» ;i; ;.g g-; g:g
eft end. mm | 31, . i 5 |o.
12mm | 37. 92| 23 06 |015
An example: If the timt14mm |43 [11. | 271 07 loas
interval of the exposure was
1 MIN. and the difference in
readings was 12 an, the
the table shows that the dose rale during theititerval of
the exposure was 9.2 R/HR (9.2 roentgens per hour).

Another example: If the time interval of the expeswas

15 SEC. and the difference in readings was 11 rhenfeble
shows that the dose rate during the exposure wihsaia
between 31 R/HR and 37 R/HR that is, the dose rale
was 34 R/hr.

10. Note in the table that if an exposure for ohéhe listed time
intervals causes the difference in readings to men2or 3
mm, then an exposure 4 times as long reveals the sase
rate. An example: If a 1-min exposure results in a
difference in readings of 2 mm, the table showsdibge rate
was 1.6 R/hr; then if the KFM is exposed for 4 nsuat
this same dose rate of 1.6 R/hr, the table showas ttte
resultant difference in readings is 8 mm.

The longer exposure results in a more accurate
determination of the dose rate.

11 If the dose rate is found to be greater thanRBhr and time
is available, recharge the KFM and repeat the caise-
measurement -- to avoid possible mistakes.

C. Calculating the Dose Received

The dose of fallout radiation -- that is, the amooh fallout radiation
received -- determines the harmful effects on med animals. Being
exposed to a high dose rale is not always dangeroysovided the
exposure is short enough to result in only a sdwse being received. For
example, if the dose rate outside an excellenbutishelter is 1200 R/hr
and a shelter occupant goes outside for 30 secbrdgiould be exposed
for 1/2 of 1 minute, or 1/2 of 1/60 of an hour, whiequals 1/120 hour.
Therefore, since the dose he would receive if hgest outside for 1 hour
would be 1200 R, in 30 seconds he would receiv@0l4f 1200, which
equals 10 R (1200 R divided by 120 = 10 R). A tdtdly dose of 10 R (10
roentgens) will not cause any symptoms if it is regieated day after day
for a week or more.

In contrast, if the average dose rate of an aree Veeind to be 12 R/hr
and if a person remained exposed in that partiadea for 24 hours, he
would receive a dose of 288 R (12 R/hr x 24 hr 8 B§. Even assuming
that this person had been exposed previously tp litde radiation, there
would still be a serious risk that this 288 R deswrild be fatal under the
difficult conditions that would follow a heavy naer attack.

Another example: Assume that three days after tatlathe occupants
of a dry, hot cave giving almost complete protectimainst fallout are in
desperate need of water. The dose rate outsidmuigl fto be 20 R/hr. To
backpack water from a source 3 miles away is ewtinéo take 2-1/2
hours. The cave occupants estimate that the waaekphckers will

receive a dose in 2-1/2 hours of 50 R (2.5 hr >R&@ - 50 R). A dose of
50 R will cause only mild symptoms (nausea in abtf6 of persons
receiving a 50 R dose) for persons who previoualelreceived only very
small doses. Therefore, one of the cave occupaakesma rapid radiation
survey for about 1-1/2 miles along the proposederostopping to charge
and read a KFM about every quarter of a mile. hhelsfino dose rates
much higher than 20 R/hr.

So, the cave occupants decide the risk is smaliginto justify some of
them leaving shelter for about 2-1/2 hours to gegew

D. Estimating the Dangers from Different Rtidn Doses

Fortunately, the human body — if given enough timean repair most of
the damage caused by radiation. An historic examfilehealthy man

accidently received a daily dose of 9.3 R (or sohswmore) of

fallout-type radiation each day for a period of 1@@ys. His total

accumulated dose was at least 1000 R, A dose ofhmsand roentgens,
if received in a few days, is almost three times dose likely to Kill the

average man if he receives the whole dose in adays and after a
nuclear attack cannot get medical treatment, adequast, etc.

However, the only symptom this man noted was sefitigue.

The occupants of a high-protection-factor shelserclf as a trench shelter
covered with 2 or 3 feet of earth and having craylventrances) would

receive less than 1/200 of the radiation dose theyld receive outside.

Even in most areas of very heavy fallout, persdms r@emain continously



in such a shelter would receive a total accumuldtest of less than 25 R
in the first day after the attack, and less thab Ban the first two weeks.
At the end of the first two weeks, such shelterupenits could start
working outside for an increasing length of timelalay, receiving a
daill(y dodse of no more than 6 R for up to two monthithout being
sickened.

To control radiation exposure in this way, eacHtshenust have a fallout
meter, and a daily record must be kept of the apprate total dose

received each day by every shelter occupant, bbile wside and outside
the shelter. The long-term penalty which would lesum a dose of 100
R received within a few weeks is much less thanymsmericans fear. If

100 average persons received an external doseDdR Hring and shortly
after a nuclear attack, the studies of the JapaAeBemb survivors

indicate that no more than one of them is likelgli® during the following

30 years as a result of this 100 R radiation dbkese delayed radiation
deaths would be due to leukemia and other canterthe desperate
crisis period following a major nuclear attack, Isue relatively small

shortening of life expectancy during the followiB@ years should not
keep people from starting recovery work to savereves and their
fellow citizens from death due to lack of food antder essentials.

A healthy person who previously has received d smteumulated dose of
no more than 100 R distributed over a 2-week pesimalild realize that:

100 R, even if all received in a day or less, itikety to require
medical care-provided during the next 2 weeks al tatiditional
dose of no more than a few R is received.

350 R received in a few days or less is likelyrovp fatal after a large
nuclear attack when few survivors could get medizak, sanitary
surroundings, a well-balanced diet, or adequate res

600 R received in a few days or less is almosagetb cause death
within a few days.

E, Using a KFM to Reduce the Doses Received Insideeited

Inside most shelters, the dose received by an aectuparies
considerably, depending on the occupant's locaiton.example, inside
an expedient covered-trench shelter the dose sateigher near the
entrance than in the middle of the trench. In achipbasement shelter
the best protection is found in one corner. Esplgcauring the first
several hours after the arrival of fallout, whee tlose rates and doses
received are highest, shelter occupants shouldhasefallout meters to
determine where to place themselves to minimizedtses they receive.
They should use available tools and materials tluae the doses they
receive, especially during the first day, by digpiheeper (if practical)
and reducing the size of openings by partially kilog them with earth,
water containers, etc. -- while maintaining adequeentilation. To
greatly reduce the danger from fallout particleteeng the body through
nose or mouth, shelter occupants should at leastraeir nose and
mouth with a towel or other cloth while the falloistbeing deposited
outside their shelter.

The air inside an occupied shelter often becomeg vemid. If a good

flow of outdoor air is flowing into a shelter - espally if pumped by

briefly operating a KAP or other ventilating pumpa-KFM usually can be
charged at the air intake of the shelter room withautting it inside a

dry-bucket. However, if the air to which a KFM ispesed has a relative
humidity of 90% or higher, the instrument cannotdbarged, even by
quickly unrolling a roll of tape.

In extensive areas of heavy fallout, the occupasftsmost home

basements, that provide inadequate shielding agdieavy fallout

radiation, would be in deadly danger. By using aetfelable fallout

meter, occupants would find that persons lying loa floor in certain

locations would receive the smallest doses, ant théhey improvise

additional shielding in these locations, the dasegived could be greatly
reduced. Additional shielding can be provided bgcpig a double layer
of doors, positioned about two feet above the flowd strongly supported
near their ends, and by putting books, containgiof water and other
heavy objects on top of these doors. Or, if tooés available, breaking
through the basement floor and digging a sheltenctn will greatly

increase available protection against radiationa Ifecond expedient
ventilating pump, a KAP, is made and used as adach an extremely
cramped shelter inside a shelter usually can bepied by several times
as many persons.

END OF INSTRUCTIONS
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